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WATER RESOURCES DATA FOR MICHIGAN, 1981 


INTRODUCTION 


Water resources data for the 1981 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 178 gaging stations; stage only at 4 gaging stations; stage and contents at 5 lakes and reservoirs; 

water quality at 45 gaging stations; and water levels at 53 observation wells. Locations of these 

sites are shown on figures 4-9. Also included are data for 85 crest-stage partial-record stations 

and 59 low-flow partial-record stations. Additional water data were collected at various sites not in­
volved 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. Geo­
logical 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 States." Water-supply papers may be consulted in the libraries of the principal cities in 

the United States or may be purchased from Branch of Distribution, U.S. Geological Survey, 604 South 

Pickett Street, Alexandria, VA 22304. 


For water years 1961 through 1974, streamflow data was 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 1981 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 volume number. For example, this volume is identified as "U.S. Geological 

Survey Water-Data Report MI-81-1." 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 Com­
merce, 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, 

succeeded by T. R. Segall. 


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 Com­
merce, 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; Van Buren County; Huron-Clinton Metropolitan Authority; Ypsilanti Community Utilities 

Authority; Cities of Ann Arbor, Battle Creek, Coldwater, Imlay City, Ironwood, Jackson, Kalamazoo, Lan­
sing, Portage, and Ypsilanti; Allied Paper Inc.; American Aggregate Corp.; Consumers Power Co.; Clev­
eland-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 Power Co. 


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


In the Upper Peninsula, streamflow during the 1981 water year was above median for the fourth 

consecutive year. February, March, and April runoff was excessive due to an early melting of the 

snow mantle, which began with a heavy thaw in mid-February. The resultant higher flows continued in­
to March and April, sustained by intermittent high temperatures and moderate rainfall in April. The 

maximum daily and mean monthly flows in February were record high at the index station Sturgeon River 

near Sidnaw. Runoff during the remaining months was in the normal range, except for September, which 

was deficient due to below normal precipitation. 


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

the index station Muskegon River at Evart. The mid-February thaw also caused excessive runoff, with 

the monthly mean the fourth highest in 49 years of record. An extended dry period caused runoff to 

be deficient in June. 


Runoff in the southern part of the Lower Peninsula was variable throughout the year; excessive 

in October, February, and September; deficient in March and July; and normal in the remaining months. 

September was an extremely wet month in southern Michigan. Heavy rain on the 3rd and 4th caused flash 

flooding on many small streams. During the next several days, serious flooding occurred in the River 

Raisin basin with the greatest damage near Blissfield and Dundee. Discharge reached a new maximum, 

14,500 cubic feet per second, at gaging station River Raisin near Monroe, on September 6. 


Precipitation was heavier during the evening of September 30 over an area 30 to 40 miles wide, 

extending from Kent County to the northern suburbs of Detroit. Flash flooding caused considerable 

damage to property and to crops. Mainstream flooding on the St. Joseph, Grand, Clinton, Huron, and 

Rouge Rivers followed during the first days of October. 


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

1951-80 at the three index stations. 


Ground-water levels in the Upper Peninsula were normal in the west half, but ranged from above 

normal in October to below normal in September in the east half. In the northern part of the Lower 

Peninsula, levels were in the normal range. In the southern part, levels were above normal in the 

southwest and below normal in the southeast. 


In 1981, dissolved-solids concentration as recorded by Michigan's NASQAN stations, changed not­
iceably from those during 1976-80. In the Upper Peninsula, samples from the Escanaba River at Cornell 

contained increased concentrations of dissolved solids. Sodium significantly increased, with less 

noticeable increases in chloride and sulfate. In the Lower Peninsula, the Clinton River at Mt. Cle­
mens, and the River Raisin near Monroe both continued the slight decreases in dissolved-solids con­
centration observed in the 1980 water year. The St. Joseph River near Niles also had lower dissolved-

solids concentration than observed in previous years, whereas the Pigeon River at Caseville increased 

notably in dissolved solids. 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 

are not unusual in Michigan. 


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 Systen 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 mi­
cromgrams per liter of the original water sample. 
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Figure 1. Discharge during 1981 water year compared with median discharge for period 1951-80 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 CJ
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 103°C 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. 


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

and as'a mass, and represents the actual mass of the living matter. The organic mass is expressed 

in the same units as for ash mass and dry mass. 


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


Bottom material: See Bed material. 


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 

a = - E 


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. 


Gaffe 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. 
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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 a 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
J 

Size (mm)J Method of analyses 

Clay J 0.00024 - 0.004J Sedimentation 
Silt J .004 - .062JJJ Sedimentation 
Sand J .062 - 2.0JJ Sedimentation or sieve 
GravelJ 2.0J- 64.0J Sieve 

The particle-size distributions given in this report are not necessarily representative of all particles 

in transport in the stream. Most of the organic material is removed and the sample is subjected to 

mechanical and chemical dispersion before analysis in distilled water. Chemical dispersion is not used 

for native water analysis. 


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 tie green pigment called chlorophyll. Blue-green algae often cause nuisance conditions 

in water. 
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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/(mi•time)]J
for phytoplankton are units for expressing primary productivity. They 

define 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 02/(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 for a given time period were uniformly distributed on it. 


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

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

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

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

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


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 "streamflow" 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 an 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 collection. 


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: 


KingdomJAnimal 

PhylumJArthropoda 

ClassJInsecta 

OrderJEphemeroptera 

FamilyJEphemeridae 

GenusJHexauria 

SpeciesJ
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 
B(421641085350602) 

42°16'41" 

8e315'0e �06" �85°35' 05" 

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. 

42" 

A • 

8 • 

CCCB< 

B A 

1 
A 

C D 

AC 

C I Ed 

D 

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. 


Pesticide progrramm is a network of regularly sampled water-quality stations where samples are col­
lected to determine tie 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 ro ram is a network of regularly sampled water-quality stations where samples are 

collected to be ono yzed or 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 ration'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 pet.i, 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 Gecdetic 

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 headingsJ
called 

books and is further divided into sections and chapters.Jexample, Section A of Book 3
ForJ

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

limited to a narrow field of subject matter. This format permitsJ
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-Di. 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 Bl. 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-Bl. 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. 

S-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-A5. 	Methods for determination of radioactive substances in water and fluvial sediments, 

by L. L. Thatcher, V. J. Janzer, and K. W. Edwards: USGS--TWRI Book 5, Chapter A5. 1977. 

95 pages. 


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 6.--Map showing identification number and location of water-quality stations in Upper Peninsula of Michigan. 
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FIGURE 7.--Map showing identification number and location of water-quality stations in Lower Peninsula of Michigan. 



20J STREAMS TRIBUTARY TO LAKE SUPERIOR 


04001000 WASHINGTON CREEK AT WINDIGO, MI 

(Hydrologic bench-mark station) 


LOCATION.--Lat 47°55'23", long 89°08'42", in NW; 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 assess­
ment 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.--17 years, 17.5 ft3/s (0.496 m3/s), 18.00 in/yr (457 nun/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 nearbystations;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.--Peak discharges above base of 110 ft3/s (3.12 m3/s) and maximum (*): 


DischargeJ Gage height
Gage heightJ DischargeJ

DateJTimeJ(ft3/s) (m3/s)J(m)JJ TimeJ (ft)J
(ft) DateJ(ft3/s) (m3/s)J(m) 


Apr. 2 1000JJ6.80JJ1.722JJ 2300JJ5.55JJ1.637
*240 *5.65 Apr. 10 196 5.37J


Minimum discharge, 0.60 ft3/s (0.017 m3/s) Aug. 28. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


APRJJUL AUG SEP
DAY OCT NOV DECJJJAN FEB MARJJJMAY JUNJ


1 5.2 14 5.0 1.9 1.6 13 154 31 14 23 1.1 1.1 
2 5.0 12 4.4 1.8 1.6 10 170 31 26 17 1.0 1.1 
3 
4 

4.7 
4.3 

11 
11 

4.0 
4.2 

1.7 
1.6 

1.6 
1.6 

8.8 
7.0 

116 
103 

52 
54 

51 
62 

13 
11 

1.1 
1.1 

.92 

.86 
5 3.9 10 4.2 1.6 1.6 5.7 77 47 47 9.8 1.1 .80 

6 3.8 9.2 4.6 1.6 1.6 5.0 62 39 34 8.3 3.1 .76 
7 3.7 8.6 5.2 1.6 1.6 4.6 57 33 25 6.1 3.5 1.3 
8 
9 

3.5 
3.4 

8.4 
10 

5.2 
4.5 

1.6 
1.6 

1.6 
1.6 

4.4 
4.3 

77 
78 

29 
27 

21 
19 

5.4 
4.7 

2.6 
2.1 

1.4 
1.0 

10 3.4 12 4.0 1.6 1.6 4.2 125 25 16 3.9 1.9 .92 

11 3.6 9.0 3.3 1.6 1.6 4.1 138 24 14 3.6 1.8 .85 
12 3.7 8.2 3.2 1.6 1.6 4.1 84 22 12 3.3 1.5 .82 
13 3.5 8.6 3.3 1.6 1.6 4.1 73 20 15 3.2 1.3 .79 
14 3.3 8.4 3.0 1.6 1.6 4.1 64 19 18 2.7 1.2 .74 
15 3.2 7.7 2.9 1.6 1.6 4.1 58 18 17 2.3 1.5 .73 

16 3.4 7.4 2.8 1.6 1.7 4.1 58 17 15 2.1 1.3 .80 
17 5.1 6.4 2.7 1.6 1.8 4.1 67 15 13 2.1 1.1 .80 
18 6.1 6.2 2.7 1.6 3.0 4.1 57 14 11 2.1 1.0 .80 
19 
20 

5.7 
5.3 

5.8 
6.0 

2.6 
2.6 

1.6 
1.6 

7.0 
12 

3.9 
3.7 

48 
40 

13 
12 

9.9 
9.7 

1.9 
1.7 

.99 

.92 
.77 
.77 

21 5.4 6.6 2.5 1.6 17 3.4 35 11 11 1.6 .86 .77 
22 5.1 7.3 2.5 1.6 24 3.3 35 11 9.9 1.4 .83 .77 
23 
24 

7.9 
41 

8.6 
8.2 

2.4 
2.4 

1.6 
1.6 

35 
50 

3.8 
4.4 

64 
66 

10 
11 

8.7 
18 

1.2 
1.3 

.83 

.83 
.73 
.73 

25 72 7.2 2.3 1.6 40 5.9 54 18 25 1.3 .77 .73 

26 47 6.2 2.2 1.6 30 8.6 47 18 19 1.2 .80 .88 
27 33 6.0 2.2 1.6 20 9.4 42 16 15 1.0 .74 1.1 
28 
29 

25 
20 

6.0 
5.9 

2.2 
2.1 

1.6 
1.6 

16 
---

19 
34 

40 
37 

14 
13 

21 
40 

.98 

.92 
.71 
.68 

.95 

.89 
30 17 5.7 2.0 1.6 --- 79 34 12 34 .88 .77 1.0 
31 16 --- 2.0 1.6 89 --- 11 --- .93 .74 ---

TOTAL 373.2 247.6 99.2 50.2 281.5 367.2 2160 687 651.2 139.91 39.77 26.58 
MEAN 
MAX 

12.0 
72 

8.25 
14 

3.20 
5.2 

1.62 
1.9 

10.1 
50 

11.8 
89 

72.0 
170 

22.2 
54 

21.7 
62 

4.51 
23 

1.28 
3.5 

.89 
1.4 

MIN 
CFSM 
IN. 

3.2 
.91 
1.05 

5.7 
.63 
.70 

2.0 
.24 
.28 

1.6 
.12 
.14 

1.6 
.77 
.79 

3.3 
.89 
1.03 

34 
5.46 
6.09 

10 
1.68 
1.94 

8.7 
1.64 
1.84 

.88 

.34 

.39 

.68 

.10 

.11 

.73 

.07 

.07 

CAL YR 1980JTOTAL 3815.65 MEAN 10.4 
WTR YR 1981JTOTAL 5123.36 MEAN 14.0 

MAX 125 MINJ.85 CFSMJ.79 IN 10.75 
MAXJ170 MINJ.68 CFSM 1.06 IN 14.44 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 21 

04001000 WASHINGTON CREEK AT WINDIGO, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 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 mal-
functioned 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, July 8, 1981; minimum, 0.0°C on 
many days during winter periods. 

EXTREMES FOR CURRENT YEAR.-- 
WATER TEMPERATURES: Maximum, 22.0°C July 8; minimum, 0.0°C on many days during winter period. 

WATER QUALITY DATA. WATER YEAR OCTOBER 19R0 TO SEPTEMBER 1981 

J

OXYGEN, COLI- STREP- JHARD- 
SPE- J DIS- FORM, TOCOCCI JNESS 

STREAM- CIF% J SOLVED FECAL, FECAL. HARD- NONCAR- CALCIUM 
FLOW. JCON- JOXYGEN, J(PER- J0.7 JKF AGAR JNESS JBONATE JDIS- 
INSTAN- DUCT- PH TEMPER- DIS- CENT UM-MF (COLS. (MG/L (MG/L SOLVED 

TIME TANEOUS ANCE JATURE SOLVED SATUR- (COLS./ PER JAS JAS J(MG/L 
DATE J(CFS) J(UMHOS) J(UNITS) J(DEG C) J(MG/L) JATION) J100 ML) J100 ML) JCAC03) CAC03) JAS CA) 

OCT 
22•• • 

FEB 
03• • 

APP. 
29... 
MAY 
21... 

JUL 
15... 

SEP 
23• • • 

DATE 

OCT 
22... 

FEB 
01• • • 

APR 
29... 

MAY 
21... 

JUL 
15... 

SFP 
23... 

J

1300 J5.2 J117 J7.8 J3.0 J12.4 J94 JK11 JK5 J61 J17 

J

1430 J1.6 J184 J7.4 J.0 J13.6 J95 J<1 J<1 J78 J21 

J

1500 J37 J65 J7.4 J4.0 J11.8 J92 JK4 JKI J37 J17 J9.7 

J

1330 J11 J91 J7.4 J11.5 J10.6 J100 JK6 JK2 J41 J7.0 J11 

J

1300 J2.5 J154 J7.8 J16.0 J8.9 J92 J82 J77 J7.0 J21 

J

1145 J.76 J205 J7.9 J6.0 J11.6 J95 J82 J40' J96 J3.0 J26 

MAGNE- JSODIUM POTAS- POTAS- BICAR- JALKA- CARBON JCHLO- 

J

SIUM, SODIUM, JAD- JSIUM, SLUM 40 JBONATE JCAR- JLINITY JDIOXIDE SULFATE JRIDE, 
DIS- DIS- JSORP- DIS- DIS- FET-FLD BONATE LAB Ns- DIS- DIS- 

J

SOLVED SOLVED JTION SOLVED SOLVED J(MG/L FET-FLD (MG/L SOLVED SOLVED SOLVED 
CMG/L (MG/L PERCENT RATIO (MG/L (PCl/L AS J(MG/L AS (MG/L (MG/L (MG/L 

J

4S MG) JAS NA) JSODIUM JAS K) JAS K40) JHCO3) JAS CO3) JCAC031 AS CO2) AS SO4) JAS CL) 

J

4.5 J2.6 J8 J.2 J.4 J70 J0 J47 J1.5 J4.5 J3.1 

J

6.3 J4.2 J10 J.2 J.4 J.30 J100 J0 J70 J5.4 J5.2 J4.8 

J

3.0 J1.9 J10 J.1 J.4 J.30 J24 J5.5 J1.2 

J

3.2 J2.3 J11 J.2 J.4 J.30 J34 J6.1 J1.7 

J

5.9 J4.1 J10 J.2 J.4 J.30 J 70 J4.5 J4.6 

J

7.5 J6.2 J12 J.3 J.5 J 93 J5.2 J9.2 

J

SOLIDS, SOLIDS. J NITRO- JNITRO- NITRO- 

J

FLUO- JSILICA, RESIDUE SUM OF JSOLIDS, SOLIDS, JNITRO- JGEN, JNITRO- JGEN, JGEN, JNITRO- 

J

RIDE, JDIS- JAT 180 JCONSTI- JDIS- JDIS- JGEN, JNO2+NO3 JGEN, JAMMONIA AMMONIA JGEN. 

J

DIS- JSOLVED JDEG. C TUENTS. JSOLVED JSOLVED NO2.NO3 JDIS- JAMMONIA JDIS- JDIS- JORGANIC 
SOLVED (MG/L DIS- DIS- (TONS (TONS TOTAL SOLVED TOTAL SOLVED SOLVED TOTAL 
(MG/L AS SOLVED SOLVED PER PER (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 

DATE JAS F) JSI02) J(MG/L) J(MG/L) JAC-FT) JDAY) JAS N) JAS N) JAS N) JAS N) JAS NH4) JAS N) 

OCT 
22• • • .1 11 97 79 .13 1.4 .11 .11 

FER 
03... <.1 16 113 101 .15 .49 .16 .16 .030 .030 .04 .20 
APR 
29• • • <.I 9.9 74 43 .10 7.4 .04 .04 .040 .040 .05 .50 

MAY 
21 • • • <.1 7.4 71 53 .10 2.2 .03 .02 .040 .020 .03 .43 

JUL 
15• • • 

SEP 
<.I 12 126 95 .17 .85 .07 .07 .020 .020 .03 .54 

23... <.1 12 140 123 .19 .29 .04 .02 .020 <.010 .01 .23 
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_ STREAMS TRIBUTARY TO LAKE SUPERIOR 

04001000 WASHINGTON CREEK AT WINDIGO, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

SEDI-_ SED.PHOS-NITRO- MFNT,_ SUSP.pHns- PHATE,GEN.AM.. 

MONIA • NITRO'. NITRO- PHOS... PHOS- PHOPUS, 
 ORTHO, CARBON, SEDI- DIS-_SIEVE 

DIS DIS- ORGANIC WENT, CHARGE,_ DIAM.
GEN, PHORUS, PHOPUSORGANIC GEN, SUS-_ % FINERSOLVED TOTAL SUS-TOTAL TOTAL TOTAL SOLVEDTOTAL TOTAL 

(MG/L (MG/L (MG/L (MG/L (MG/L_(Hn/L (MG/L_(MG/L_ PENDED PFNDED_ THAN 
AS C)_(MG/L) (T/DAY) .062 MM

AS NO3) AS P) AS PO4) AS P) AS PO4)DATE AS N) AS N) 

OCT 
22•• • ....J.020 .06 .00 

FEB 9.41.7 .020 .06 <.01003• • • .23 .39 
APP. 9J.90_ 100 

.54 .58 2.6 .020 .06 <.01029... 
MAY .03 100 


21 • • • 

14 1_ _

.47 .50 2.2 <.010 .03 .010 

.02_ 100JUL 
.56 .63 2.8 <.010 .03 <.010 19 

15... 

SEP 
23... .25 .29 1.3 <.010 <.010 5.7 

CHRO-

HARTUM, BERYL- CADMIUM MIUM, CHRO-. 


ARSENIC TOTAL. BARIUM, LIIIM, TOTAL CADMIUM TOTAL .MTUM, COBALT. 

ARSENIC DIS- RECOV- DIS- . DIS- RECOV-. DIS-. RECOV-. DIS- DIS-


TOTAL SOLVED ERARLE SOLVED SOLVED ERABLE SOLVED ERARLE SOLVED SOLVED 

TIME (UG/L ((JG/L (UG/L (06/L (UG/L (UG/L (UG/L (0G/L (UG/L (UG/L 


DATE AS AS) AS AS) AS HA) AS RA) AS HF) 4S CD) AS CD) AS CR) AS CR) AS CO) 


OCT 
22... 1300 1 1 <50 10 0 <1 30 8 <3 

APR 
29... 1500 0 0 100 20 <1 3 10 0 <3 

MANGA-
COPPER. IRON, LEAD, NESE. MANGA- MERCURY . MOLYR'.. 
TOTAL TOTAL IRON, TOTAL LEAD, LITHIUM TOTAL NESE, TOTAL MERCURY DENUM, 
RECOV RECOV- DIS- RECOV- OTC- MS- RECOV- DIS- RECOV- DIS- DIS... 
EPARLE FRABLE SOLVED ERARLE SOLVED SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED 
(UG/L (UG/L (UG/L (Ur./L (UG/L (0G/L (UG/L (UG/L (UG/L (UG/L (UG/L 

DATE AS CU) AS FE) AS FE) AS PH) AS PR) AS LT) AS MN) AS MN) AS HG) AS HG) AS MO) 

OCT 
22... 440 360 0 <10 <4 10 10 .2 <.1_ <10 

APR 
_29... 5 380 130 11 <10 <4 10 6 .3 .1 <10 

CARBON. 
SELE- SILVER, STRON- VANA- ZINC, CARBON, ORGANIC 

SELF- NIUM, TOTAL SILVER, TTUM, DIUM, TOTAL ZINC, ORGANIC SUS-
NIUM, DIS- RECOV- DTS- DIS- DTS- RECOV-. DIS- DIS- PENDED CYANIDE 
TOTAL SOLVED ERARLE SOLVED SOLVED SOLVED EPABLE SOLVED SOLVED TOTAL TOTAL 
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (MG/L (MG/L (MG/L 

DATE AS SE) AS SE) AS AG) AS AG) AS SR) AS V) AS ZN) AS ZN) AS C) AS C) AS CN) 

OCT 
0 0 0 33 <6.0 10 <4 .00 

APP.? 
29•••_0_ 0_0_0_17_ <6.0 30 30 16 .2 <.01 



 

        

STREAMS TRIBUTARY TO LAKE SUPERIOR J 23 

04001000 WASHINGTON CREEK AT WINDIGO, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBFP 1980 TO SEPTEMBER 1981--CONTINUED 

RADIOCHEMICAL ANALYSES 

GROSS 6Rnss C,RnsS GRocS GPOSS GROSS GROSS GROSS RADIUM 
ALPHA, ALPHA, ALOHA, ALPHA. BETA. BETA, BETA, BETA, 226, URANIUM 

J

PIS- JSUSP. JOTS- JSUSP. Jnts- JSUSP. JDTS- JSIJSP. JDTs- JDIS- 
SOLVFO TOTAL SOLVED TOTAL snLvFn TOTAL SOLVED TOTAL SOLVED, SOLVED, 
(PCl/L (PCl/L (Un/L (UG/L (PCT/L (°Cl/L (PCl/L (PCl/L RADON EXTRAC- 

TIME JAS JAS JAc JAS JAS JAS JAS SR/ JAS SP/ JMETHOD JTION 
U-NAT) U-NAT) U-'.AT) U-NAT) CS-137) CS-137) YT-90) YT-90) (PCl/L) (UG/L) 

OCT 
22... �1380 J<1.0 J<.3 J<1.4 J<.4 J2.9 J<.4 

J
2.7 J<.4 J.03 J.02 

PESTICIDE ANALYSES 

CHLOR- 

J

PCH, JPCN, JALORIN, JDANE, JODD, JODE, 

J

TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL 

J

IN BOT- IN ROT- JIN HOT- JCHLOP- IN ROT- JIN ROT- JIN HOT- 

PCB. JTOM MA- TOM MA- ALDRIN, TOM MA- JDANE, JTOM MA- JDOD, JTOM MA- JDOE, JTOM MA- 
TIME TOTAL TEPIAL TERIAL TOTAL TEPIAL TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL 

(UG/L) ((.1G/KG) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 

1300 J.00 J0 J.0 J.00 J.0 J.00 J.0 J.00 J.0 J.00 J.0 

DI- JENDO- J HEPTA- 

J

DOT, JELDRIN, JSULFAN, JENORIN, JCHLOR, 

J

TOTAL JTOTAL JTOTAL JTOTAL JTOTAL 
IN BOT- JDI- JDI- JIN ROT- JENDO- JIN ROT- JIN BOT- JHEPTA- IN ROT- 

DOT, JTOM MA- AZINON, JFLORIN TOM MA- SULFAN, TOM MA- ENORIN, TOM MA- ETHION, JCHLOR, TOM MA.. 
TOTAL TFPIAL TOTAL TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL TOTAL TOTAL TERIAL 

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

OCT 
22... J.00 J.0 J.00 J.00 J.0 J.00 J.0 J.00 J.0 J.00 J.00 J.0 

HEPTA- J METH- 
CHLOR JLINDANE JOXY J MIREX, 

HEPTA- EPDXIDE JTOTAL JMETH- CHLOR, METHYL METHYL JTOTAL 
CHLOP JTOT. IN JIN ROT- JMALA- JOXY- JTOT. IN JPAPA.. JTRI-. JIN . BOT- 

J

EPDXIDE JBOTTOM LINDANE TOM MA- JTHION. JCHLOP, JBOTTOM JTHION, JTHION, JMIRE/C. TOM MA- 
TOTAL MATL. TOTAL TEPIAL TOTAL TOTAL MATL. TOTAL TOTAL TOTAL TERIAL 

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

OCT 
22... J.00 J.0 J.00 J.0 J.00 J.00 J.0 J.00 J.00 J.00 J.0 

NAPH... J TOXA.. 
IBA* JPER- JPHFNF, 
LENFS, JTHANE JTOTAL 
POLY- JPARA- JPER- JIN JTOX- JIN ROT- _TOTAL 
CHLOP. JTHION. JTHANE J3oTrom JAPHFNF, TOM MA- JTRI- J2,4-0, 2, 4-DP 2,4,5-T SILVEX, 
TOTAL TOTAL TOTAL MATFRIL TOTAL TEPIAL THION TOTAL TOTAL TOTAL TOTAL 

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

OCT 
22.o. J.00 J.00 J.00 J.00 J.00 J.0 J.00 J.00 J.00 J.00 J.00 

DATE 

DATE 

OCT 
22... 



  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

24 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04001000 WASHINGTON CREEK AT WINDIGO, MI--CONTINUED 

TF,IpF0ATO,,F. JwATPP J(Orr,. JC), JwATFP JYFAP OCTORFP J1980 JTO SEPTEMBER J1981 

r)(11, r,Oy MTN, MAX MTN MAX JMTN MAX JMIN MAX JMIN MAX JMIN 

ncjw OFCEmREP JANUA0Y FEBRUARY MARCH 

1 
e-, 

Q.n 
0.h 

0.5 
7.$ 

2.0 
2.0 

2.0 
2.0 

J

.0 J.0 

J

.0 J.0 

J

.0 J. .o 

J

.0 J.0 

J

.0 J.0 

J

.0 J.0 
.o J.o 
.0 J.0 

T,s 7.=, 6.5 1.0  2.0 .0 J.0 .0 J.0 .0 J.0 .0 J.0 
,.. 6.; 5.0 3.0 3.0 .0 J.0 .0 J.0 .0 J.0 .0 J.o 

5.,1 4.0 3.0 2.5 .0 J.n .0 J.0 .0 J.0 .0 J.0 

5.', 4.5 3.0 2.5 .0 J.0 .0 J.0 .0 J.0 .0 J.0 
,..;.n 5.0 3.1) 2.5 .0 J.0 .0 J.1) .n J.0 .0- J.0 
A.4, 6.0 2.5 .0 J.0 .0 J.0 .0 J.0 .0 J.0 
4..n 4.0 --- .0 .0 J.0 .0 J.0 .0. J.0 .0 J.0 

10 S.5 4.5 .0 .0 .0 J.0 .0 J.0 .0 J.0 .0 J.0 

11 5.5 5.0 .0 .0 .0 J.0 .0 J.0 .0 J.0 .0 J.0 
IP 5.0 4.5 .0 .0 .0 J.0 .0 J.0 .0 J.0 .0 J.0 
1 4.5 3.5 .0 .0 .0 J.0 .0 J.0 .1 J.0 .0 J.0 
14 1.5 1.5 .0 .0 .0 J.0 .0 J.0 .0 J.0 .0 J.0 
1 5 3.,,, 2.5 .4) .0 .0 J.0 .0 J.0 .0 J.0 .0 J.0 

1, 2.5 2.0 .0 .0 .0 J.o .0 J.0 .n J.0 .0 J.0 
17 4.-5 2.c .0 .0 .0 J.0 .0 J.o .0 J.o .o J.0 
1. 4.5 4.5 .0 .0 .0 J.0  .0 J.0 .0 J.0 .0 J.0 
1', 4.5 4.0 .0 .0 .0 J.0 .0 J.0 .0 J.0 .0 J.0 
4)) 4.n 3.9 .0 .0 .0 J.0 .0 J.0 .0 J.0 .0 J.0 

)1 1.5 3.0 .0 .0 .0 J.0 .0 J.0 .0 J.0 .0 J.0 
2? 3.0 3.n ..0 .0 .0 J.0 .0 J.0 .n J.0 .0 J.0 
23 3.5 3.n .0 .0 .0 J.0 .0 J.o .0 J.0 .0 J.0 
!4 4.n 3.5 .0 .0 .0 J.0 .0 J.0 .0 J.0 .0 J.0 
i5 4.0 4.0 .0 .0 .(1 J.0 .0 J.0 .0 J.0 .5 J.0 

,6 4.n 3.0 .0 .0 .0 J.0 .0 J.0 .0 J.0 .5 J.5 
-„,7 1.n 2.5 .0 .0 .0 J.0 .0 J.0 .0 J.0 .5 J.5 
2A 2,,,, i.11 .0 .0 .0 J.0 .0 J.0 .0 J.0 .5 J.5 
3,4 2.0 2.0 .0 .0 .0 J.0 .0 J.0 .5 J.5 
40 P.0 ?.f) .0 .0 .0 J.0 .0 J.0 .5 J.5 
Al p.n 2.0 --- .0 �.0 .0 J.0 1.0 J1.0 

moecr,, 0.0 2.0 .0 J.0 .0 J.0 .0 J.0 1.0 J.0 

MAX MIX MTN MAX JMTN MAX JMIN MAX JMIN MAX JMIN 

42PTL 0.AY JUNE JULY AUGUST SEPTEMBER 

1 1.0 1.0 s.0 4.0 11.0 J10.0 17.0 J13.5 19.5 J18.0 17.5 J15.5 
2 1.0 1.0 6.0 ',.0 11.5 J9.5 17.5 J14.0 20.5 J17.5 15.0 J13.5 
-i 1.n 1.n 5.0 4.5 11.0 J10.0 17.5 J15.5 20.0 J17.5 15.0 J12.5 
4 1.0 1.0 'i.4 5.0 1 1.0 J9.9 19.0 J16.5 21.0 J17.5 16.0 J13.5 

1.0 1.0 7.0 5.5 1 5.0 J12.5 19.0 J16.0 20.5 J16.5 14.0 J12.0 

•, 1.0 .5 7.5 5.5 15.0 J13.5 20.0 J16.5 19.5 J17.5 13.0 J12.0 
7 .=. .5 H.0 5.5 14.0 J12.0 21.0 J17.0 17.5 J16.5 14.0 J12.5 
k 

q 
.. c, 

.c 
.', 

.5 
,',.0 
)4.0 

5.5 
6.0 

J

14.0 J12.0 

J

14.S J12.0 

J

22.0 J17.5 

J

21.0 J17.5 

J

18.0 J15.5 

J

18.5 J17.0 

J

13.5 J12.0 

J

13.0 J9.5 
1') 1.0 .5 6.0 4.5 14.5 J12.0 19.0 J15.0 18.0 J16.5 14.0 J11.0 

11 1.0 1.0 7.5 4.5 14.0 J11.5 19.0 J16.5 14.0 J15.0 14.0 J11.5 
1? 1.5 1.0 A.5 5.5 16.0 J12.5 18.5 J16.5 18.5 J15.5 14.0 J11.0 
13 1.5 1.5 A.5 6.0 15.0 J13.5 19.5 J16.0 18.5 J16.5 13.0 J11.5 
14 1.5 1.0 10.0 6.5 13.5 J12.5 18.5 J16.0 19.0 J16.0 12.5 J10.5 
15 1.5 1.0 10.5 7.0 13.0 J12.5 18.0 J14.5 14.5 J15.5 11.0 J9.5 

In P.5 1.5 10.5 0.0 1.3.0 J11.5 20.0 J16.5 16.5 J13.0 10.0 J9.0 
17 2.5 2.5 10.0 6.5 14.0 J11.0 19.0 J17.0 16.5 J12.5 10.5 J9.0 
10 2.5 2.0 10.5 6.5 14.5 J13.0 18.5 J16.5 16.5 J13.0 11.5 J9.5 
19 3.0 2.0 11.5 7.0 14.5 J11.5 19.5 J16.0 17.5 J13.5 10.5 J9.0 
o 3.5 2.5 13.0 H.5 13.5 J12.5 19.0 J16.5 17.0 J13.5 9.5 J7.5 

21 3.0 2.5 13.5 9.5 13.0 J12.0 17.0 J14.0 18.0 J14.0 8.0 J6.5 
2? 3.0 3.0 13.5 )0.0 13.6 J12.0 17.5 J13.0 17.5 J15.0 7.0 J5.0 
23 3.0 2.5 13.0 11.5 13.0 J11.0 17.5 J13.5 19.5 J16.5 7.0 J5.0 
24 2.5 2.0 13.0 11.5 13.0 J11.S 16.5 J16.0 19.0 J17.0 9.5 J7.0 
25 3.5 2.5 12.0 10.0 13.5 J11.0 16.5 J15.0 17.0 J14.0 8.5 J8.0 

?6 4.0 3.5 12.0 ,-/.5 15.0 J11.5 17.0 J13.5 16.5 J15.5 9.5 J8.0 
27 4.0 4.0 13.0 0.0 15.0 J12.5 17.5 J13.5 17.0 J14.0 9.5 J7.5 
20 4.5 4.0 12.0 10.0 1',.0 J11.5 18.0 J14.0 16.5 J12.5 7.5 J6.0 
,.?,-) 5.n 4.n 1?.5 11.0 15.5 J13.0 18.5 J14.5 16.0 J15.0 7.0 J6.5 
lo 9.5 4.5 12.0 10.0 16.0 J14.0 17.5 J15.5 17.5 J15.5 6.5 J6.0 
Al _-_ --- 1?.0 9.0 --- J--- 19.5 J17.0 18.0 J16.0 --- J--- 

mnNTH 5.5 .5 13.5 4.0 16.0 J9.5 22.0 J13.0 21.0 J12.5 17.5 J5.0 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 25 

04031000 BLACK RIVER NEAR BESSEMER, MI 

LOCATION.--Lat 46°30'41", long 90004'28", in NEh SEh 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) north­
west of Bessemer. 

DRAINAGE 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 and those for period of no gage-height record, Mar. 29 to Apr. 1, which are 
fair. Prior to 1967, flow included some ground water pumped from mines at Bessemer. Several observations of water temperature were 
mad& during the year. 

AVERAGE DISCHARGE.--27 years, 235 ft3/s (6.655 m3/s), 15.96 in/yr (405 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) 

Oct. 25 1100 2120 60.0 5.95 1.814 May 5 0800 1910 54.1 5.60 1.707 
Mar. 30 unknown *3210 90.9 *7.54 2.298 June 15 0700 2360 66.8 6.34 1,932 
Apr. 10 2300 1700 48.1 5.24 1.597 

Minimum discharge, 20 ft3/s (0.57. m3/s) Sept. 5, 15, 28, gage height, 0.58 ft (0.177 m). 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJANJFEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 178 423 112 59 58 220 2900 635 92 226 45 26 
2 227 360 110 58 58 210 2580 519 84 194 42 24 
3 295 324 105 58 58 200 2680 453 109 156 43 23 
4 244 296 105 58 57 190 2120 1090 105 203 71 22 
5 207 265 110 58 56 185 1420 1740 90 150 56 21 

6 192 247 120 58 56 180 1180 1300 82 106 52 21 
7 200 231 120 58 55 170 1270 930 69 87 59 32 
8 192 222 125 58 55 165 1430 723 69 71 51 33 
9 162 268 120 58 55 160 1380 573 62 62 48 30 
10 136 271 110 58 55 155 1530 467 63 52 50 28 

11 278 214 100 58 55 150 1520 383 66 47 48 27 
12 437 209 85 58 55 145 1110 313 69 44 40 25 
13 380 250 76 58 55 140 904 248 78 42 37 24 
14 324 266 70 58 55 135 854 220 343 40 33 22 
15 273 234 66 58 56 130 681 192 1650 43 32 22 

16 233 207 64 58 70 125 568 169 952 43 29 27 
17 256 196 61 58 90 120 492 145 562 60 29 31 
18 265 175 60 58 110 120 413 125 371 53 27 28 
19 275 170 60 58 125 115 386 112 248 43 27 26 
20 256 162 60 58 140 115 352 100 393 118 25 26 

21 255 165 60 59 160 115 310 89 499 185 25 25 
22 233 165 60 60 200 120 292 76 760 114 25 23 
23 230 191 60 62 250 130 779 85 588 82 25 22 
24 1010 174 60 62 265 150 861 198 763 67 26 22 
25 2070 165 60 62 260 200 736 192 652 77 25 22 

26 
27 

1650 
1210 

150 
145 

60 
60 

62 
62 

250 
240 

411 
536 

622 
555 

181 
160 

467 
341 

69 
55 

25 
25 

24 
25 

28 920 134 60 62 230 1050 575 132 269 48 23 25 
29 681 121 60 62 --- 2300 508 118 353 42 27 27 
30 546 115 60 60 3000 469 119 279 39 26 28 
31 505 --- 60 60 2500 --- 101 --- 43 27 ---

TOTAL 14320 6515 2499 1834 3229 13642 31477 11888 10528 2661 1123 761 
MEAN 462 217 80.6 59.2 115 440 1049 383 351 85.8 36.2 25.4 
MAX 
MIN 

2070 
136 

423 
115 

125 
60 

62 
58 

265 
55 

3000 
115 

2900 
292 

1740 
76 

1650 
62 

226 
39 

71 
23 

33 
21 

CFSM 2.31 1.09 .40 .30 .58 2.20 5.25 1.92 1.76 .43 .18 .13 
IN. 2.66 1.21 .46 .34 .60 2.54 5.85 2.21 1.96 .49 .21 .14 

CAL YR 1980J
TOTAL 88577 MEAN 242JMAX 2570 1.21 16.48
MIN 21 CFSMJINJ

WTR YR 1981J
TOTAL 100477 MAX 3000 18.69
MEAN 275JMIN 21 CFSM 1.38 INJ
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25 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04031000 BLACK RIVER NEAR BESSEMER, MI 


LOCATION.--Lat 46°30'41", long 90004'28", in NE4 SE4 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) north-
west of Bessemer. 

DRAINAGE 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 and those for period of no gage-height record, Mar. 29 to Apr. 1, which are 
fair. Prior to 1967, flow included some ground water pumped from mines at Bessemer. Several observations of water temperature were 
made during the year. 

AVERAGE DISCHARGE.--27 years, 235 ft3/s (6.655 m3/s), 15.96 in/yr (405 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 (m3/s) (ft) (m) 

Oct. 25 1100 2120 60.0 5.95 1.814 May 5 0800 (:::0/s) 54. 5.60 1.707 
Mar. 30 unknown *3210 90.9 *7.54 2.298 June 15 0700 2360 66.8 6.34 1,932 
Apr. 10 2300 1700 48.1 5.24 1.597 

Minimum discharge, 20 ft3/s (0.57. m3/s) Sept. 5, 15, 28, gage height, 0.58 ft (0.177 m). 

DISCHARGE,JIN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JANJFEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 178 423 112 59 58 220 2900 635 92 226 45 26 
2 227 360 110 58 58 210 2580 519 84 194 42 24 
3 295 324 105 58 58 200 2680 453 109 156 43 23 
4 244 296 105 58 57 190 2120 1090 105 203 71 22 
5 207 265 110 58 56 185 1420 1740 90 150 56 21 

6 192 247 120 58 56 180 1180 1300 82 106 52 21 
7 200 231 120 58 55 170 1270 930 69 87 59 32 
8 192 222 125 58 55 165 1430 723 69 71 51 33 
9 162 268 120 58 55 160 1380 573 62 62 48 30 
10 136 271 110 58 55 155 1530 467 63 52 50 28 

11 278 214 100 58 55 150 1520 383 66 47 48 27 
12 437 209 85 58 55 145 1110 313 69 44 40 25 
13 380 250 76 58 55 140 904 248 78 42 37 24 
14 324 266 70 58 55 135 854 220 343 40 33 22 
15 273 234 66 58 56 130 681 192 1650 43 32 22 

16 233 207 64 58 70 125 568 169 952 43 29 27 
17 256 196 61 58 90 120 492 145 562 60 29 31 
18 265 175 60 58 110 120 413 125 371 53 27 28 
19 275 170 60 58 125 115 386 112 248 43 27 26 
20 256 162 60 58 140 115 352 100 393 118 25 26 

21 255 165 60 59 160 115 310 89 499 185 25 25 
22 233 165 60 60 200 120 292 76 760 114 25 23 
23 230 191 60 62 250 130 779 85 588 82 25 22 
24 1010 174 60 62 265 150 861 198 763 67 26 22 
25 2070 165 60 62 260 200 736 192 652 77 25 22 

26 
27 

1650 
1210 

150 
145 

60 
60 

62 
62 

250 
240 

411 
536 

622 
555 

181 
160 

467 
341 

69 
55 

25 
25 

24 
25 

28 920 134 60 62 230 1050 575 132 269 48 23 25 
29 681 121 60 62 m 2300 508 118 353 42 27 27 
30 546 115 60 60 3000 469 119 279 39 26 28 
31 505 •••••••• 60 60 2500 --- 101 --- 43 27 ---

TOTAL 14320 6515 2499 1834 3229 13642 31477 11888 10528 2661 1123 761 
MEAN 462 217 80.6 59.2 115 440 1049 383 351 85.8 36.2 25.4 
MAX 
MIN 

2070 
136 

423 
115 

125 
60 

62 
58 

265 
55 

3000 
115 

2900 
292 

1740 
76 

1650 
62 

226 
39 

71 
23 

33 
21 

CFSM 2.31 1.09 .40 .30 .58 2.20 5.25 1.92 1.76 .43 .18 .13 
IN. 2.66 1.21 .46 .34 .60 2.54 5.85 2.21 1.96 .49 .21 .14 

CAL YR 1980J
TOTAL 88577 MEAN 242J2570 MIN 21 1.21 16.48
MAX CFSMJINJ

WTR YR 1981J
TOTAL 100477 MEAN 275J
MAX 3000 MIN 21 CFSM 1.38 IN 18.69 
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26 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04031500 PRESQUE ISLE RIVER AT MARENISCO, MI 

LOCATION.--Lat 46°22'20", long 89°41'32", in SE; NW' 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, which are fair. Occasional regulation for lake or pond level control at 
several locations in the headwaters. Since 1959, occasional regulation by Presque Isle Flooding Reservoir, usable capacity, about 
3,00Q acre-ft (3.7 hm3), 2.5 mi (4.0 km) upstream. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--36 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 in use. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 965 ft3/s (27.3 m3/s) May 6,'gage height, 7.15 ft (2.179 m); minimum, 25 ft3/s 
(0.71 m3/s) Sept. 24, 25; minimum gage height, 3.17 ft (0.966 m) Sept. 24. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 174 228 119 100 105 140 828 327 154 444 61 38 
2 166 212 120 100 100 125 799 324 144 361 84 36 
3 185 199 115 100 98 120 767 306 136 294 81 38 
4 168 192 110 100 96 110 768 454 128 281 81 31 
5 158 179 110 100 95 105 716 772 122 254 74 30 

6 148 172 110 100 94 105 668 945 113 224 70 34 
7- 146 164 111 100 94 100 629 832 110 197 131 37 
8 131 165 120 100 94 96 639 673 108 176 124 42 
9 124 176 120 100 94 94 646 541 101 159 99 41 
10 126 175 120 100 94 90 628 448 76 146 84 35 

11 131 151 120 100 94 86 614 390 61 135 76 33 
12 146 160 120 100 94 82 588 348 70 126 67 33 
13 145 168 120 100 94 80 540 314 79 117 62 33 
14- 141 176 115 100 94 78 515 284 240 113 62 30 
15 134 167 110 100 96 74 477 267 463 116 61 29 

16 135 1.60 110 100 100 72 411 246 519 114 59 32 
17 152 158 110 100 110 70 366 232 470 114 56 37 
18 149 153 110 100 120 68 336 195 349 107 52 37 
19 144 144 105 100 130 66 321 179 259 104 55 32 
20 139 143 105 105 140 64 311 171 279 107 56 30, 

21 136 142 105 105 150 62 296 165 321 124 57 28 
22 130 141 105 105 160 62 277 159 363 124 57 29' 
23 128 146 100 110 175 62 371 159 401 118 54 28 
24 230 141 100 110 190 62 467 215 429 113 48 26 
25 476 140 100 110 190 74 469 240 396 110 46 26 

26 549 135 100 110 180 128 424 249 356 110 51 33 
27 501 124 100 110 170 176 380 236 304 104 51 36 
28 413 121 100 110 155 256 363 210 273 94 48 27 
29 332 118 100 110 --- 457 340 202 347 88 46 33 
30 284 116 100 105 667 314 183 449 75 43 41 
31 254 --- 100 105 --- 777 --- 167 --- 60 40 ---

TOTAL 6375 4766 3390 3195 3406 4608 15268 10433 7620 4809 2036 995 
MEAN 206 159 109 103 122 149 509 337 254 155 65.7 33.2 
MAX 549 228 120 110 190 777 828 945 519 444 131 42 
MIN 124 116 100 100 94 62 277 159 61 60 40 26 
CFSM 1.21 .93 .64 .60 .71 .87 2.98 1.97 1.49 .91 .38 .19 
IN. 1.39 1.04 .74 .70 .74 1.00 3.32 2.27 1.66 1.05 .44 .22 

CAL YR 1980J MIN 42 13.16
TOTAL 60491 MEAN 165 MAX 818JCFSM .97 INJ

WTR YR 1981J MIN 26 CFSM 1.07 IN 14.55
TOTAL 66901 MEAN 183 MAX 945J


http:1,489.30


� 27 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04033000 MIDDLE BRANCH ONTONAGON RIVER NEAR PAULDING, MI 


LOCATION.--Lat 460 21'25", long 89°04'38", in SE1/4 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 mil (425 km2). 

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.--39 years, 173 ft3/s (4.899 m3/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, 740 ft3/s (21.0 m3/s) June 15, gage height, 6.87 ft (2.094 m); minimum daily, 96 ft3/s
(2.72 m3/s) Feb. 6-14. 

DISCHARGE. IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


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

1 220 190 135 105 100 170 508 264 175 198 131 120 
2 211 183 125 105 100 160 536 249 169 178 227 119 
3 221 172 110 100 99 155 581 244 168 168 200 114 
4 207 169 115 100. 98 150 665 332 169 158 170 114 
5 193 164 125 100 98 150 699 577 162 150 158 112 

6 185 160 135 100 96 145 629 690 157 143 150 108 
7 178 156 135 100 96 145 576 613 148 136 250 114 
8 171 153 130 100 96 140 574 483 145 132 319 133 
9 165 158 125 100 96 140 565 394 142 128 278 126 
10 160 161 115 100 96 135 546 346 140 123 228 116 

11 162 153 100 100 96 130 533 312 148 122 199 111 
12 170 160 110 100 96 130 495 285 145 122 184 108 
13 165 168 120 100 96 130 441 266 142 121 170 106 
14 158 170 120 100 96 130 408 249 392 118 160 104 
15 156 166 115 100 98 125 369 237 685 121 148 104 

16 155 161 115 100 105 120 334 228 703 120 139 104 
17 160 156 115 100 110 120 315 211 601 121 131 106 
18 167 152 110 100 120 120 292 199 445 128 137 105 
19 165 147 105 100 135 120 279 184 338 122 134 103 
20 161 152 100 100 145 120 270 174 308 131 120 101 

21 159 149 100 100 150 125 258 166 326 156 115 100 
22 152 147 100 100 150 127 244 160 348 143 113 101 
23 151 150 105 100 170 130 320 156 348 128 111 99 
24 171 149 105 100 205 131 428 176 361 122 110 99 
25 266 139 105 100 205 134 404 198 328 175 106 101 

26 267 135 105 100 200 151 344 264 285 180 109 104 
27 240 135 105 100 190 170 319 257 249 148 110 109 
28 217 135 105 100 180 206 310 223 220 135 108 106 
29 201 135 105 100 --- 307 293 213 220 126 108 107 
30 202 135 105 100 403 274 205 216 121 115 112 
31 196 --- 105 100 470 --- 187 --- 118 131 ---

TOTAL 5752 4660 3505 1110 3522 5089 12809 8742 8383 4292 4869 3266 
MEAN 186 155 113 100 126 164 427 282 279 138 157 109 
MAX 267 190 135 105 205 470 699 690 703 198 319 133 
MIN 151 135 100 100 96 120 244 156 140 118 106 99 
CF5M 1.13 .95 .69 .61 .77 1.00 2.60 1.72 1.70 .84 .96 .67 
IN. 1.30 1.06 .80 .71 .80 1.15 2.91 1.98 1.90 .97 1.10 .74 

CAL YR 1980JTOTAL 57901 MEAN 158 MAX 488JMIN 92JCFSM .96 IN 13.13 
WTR YR 1981JTOTAL 67999 MEAN 186 MAX 703JMIN 96JCFSM 1.13 IN 15.42 

http:1,485.66


�28 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04033500 BOND FALLS CANAL NEAR PAULDING, MI 

LOCATION.--Lat 46°23'57", long 89008'47", in SW4 NE4 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.--39 years, 140 ft3/s (3.965 m3/s). 

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 368 ft3/s (10.4 m3/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,JIN CUPIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DECJJFEB APRJJUNJAUG
JAN MARJJJMAY JUL SEP 


1 16 50 190 290 238 31 11 14 217 55 292 282 

2 16 50 206 291 236 31 11 14 217 47 291 280 

3 64 50 206 291 235 70 11 14 217 47 291 279 

4 115 50 235 291 235 175 12 15 217 176 292 140 

5 115 50 263 290 235 239 11 15 217 294 292 1.3 


6 116 71 262 291 235 238 12 95 217 292 292 .34 

7 203 127 262 291 235 237 12 240 217 228 213 .10 

8 296 127 261 289 235 236 12 305 161 107 91 2.6 

9 305 127 260 289 235 235 12 305 178 296 16 4.6 

10 303 127 259 289 235 234 13 305 251 305 115 1.7 


11 302 127 283 289 235 233 13 303 275 305 210 .02 

12 300 173 307 287 235 232 13 303 275 305 210 .10 

13 300 184 305 282 235 230 13 301 275 303 262 .56 

14 299 89 304 249 235 229 11 301 277 301 308 105 

15 298 47 302 202 235 228 8.1 300 147 300 307 197 


16 297 85 298 206 235 114 8.0 300 20 296 306 197 

17 296 85 297 206 135 123 7.8 298 19 293 305 197 

18 194 85 297 204 38 231 8.0 298 97 292 304 196 

19 109 112 292 202 34 229 8.1 298 162 291 303 195 

20 150 175 292 202 31 228 5.7 254 323 290 301 194 


21 198 175 290 202 30 227 1.1 188 323 289 299 194 

22 207 175 290 201 31 226 1.6 291 323 288 296 193 

23 207 175 290 201 31 225 4.6 292 268 294 293 244 

24 207 174 290 200 30 224 4.0 292 196 301 292 296 

25 99 174 290 200 30 222 2.8 292 278 301 291 298 


26 14 174 290 200 30 120 1.8 291 278 299 290 256 

27 13 174 290 200 31 33 32 228 278 298 288 220 

28 13 174 290 212 31 33 101 119 278 296 286 212 

29 77 173 290 241 --- 34 52 119 204 295 285 204 

30 164 173 290 241 23 14 176 98 294 284 204 

31 102 --- 290 239 11 --- 217 --- 294 283 ---


TOTAL 5395 3732 8571 7568 4246 5181 427.6 6783 6503 8072 8188 4594.32 

MEAN 174 124 276 244 152 167 14.3 219 217 260 264 153 

MAX 305 184 307 291 238 239 101 305 323 305 308 298 

MIN 13 47 190 200 30 11 1.1 14 19 47 16 .02 


CAL YR 1980J52251.00 MAX 311 MINJ1.7
TOTAL MEAN 143 

WTR YR 1981J69260.92 MAX 323 MINJ.02
TOTAL MEAN 190 


http:J69260.92
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


04034000 BOND FALLS RESERVOIR NEAR PAULDING, MI 


LOCATION.--Lat 46°24'29", long 89°07'42", 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 mi2 (492 km2). 


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, 41,300 acre-ft 

(50.9 hm3), corrected, between gage heights of 120 ft (36.6 m) (maximum drawdown) and 141 ft (43.0 m) (full pond). Dead storage un­
known. 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 hm3) July 3, 1953, gage height, 141.7 ft 

(43.19 m), of which 1,680 acre-ft (2.07 hm3) was uncontrolled storage; minimum, no usable storage at times; minimum gage height ob­
served, 116.0 ft (35.36 m) Mar. 21, 1970. 


EXTREMES FOR CURRENT YEAR.--Maximum contents, 39,380 acre-ft (48.6 hm3) May 8, 9, 10, gage height, 140.2 ft (42.73 m); minimum, 4,830 

acre-ft (5.96 hm3) Mar. 26, gage height, 123.1 ft (37.52 m). 


MONTHEND GAGE HEIGHT AND CONTENTS AT 0930, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


Change in contents 


Date 
Gage height 

(feet) 
Contents 

(acre-feet) 
(acre-J(equivalent 
feet)Jin ft3/s) 

Sept. 30 J 137.3 32690 •--J--
Oct. 31JJ 136.8 31560 -1130J-18.4 
Nov. 30JJ 136.8 31560 0J0 
Dec. 31JJ 131.4 20300 -11260J-183 

CAL YR 1980 J -6460 -8.9 

Jan. 31JJ 126.5 10950 -9350 -152 
Feb. 28JJ 125.7 9460 -1490 -26.8 
Mar. 31JJ 124.8 7840 -1620 -26.3 
Apr. 30JJ 137.7 33610 +25770 t433 
May 31JJ 138.6 35680 +2070 +33.7 
June 30JJ 139.3 37290 +1610 +27.1 
July 31JJ 135.0 27600 -9690 -158 
Aug. 31JJ 131.0 19500 -8100 -132 
Sept. 30 J 129.1 15890 -3610 -60.7 

WTR YR 1981 J -16800 -23.2 

http:1,335.59
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30 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04034500 MIDDLE BRANCH ONTONAGON RIVER NEAR TROUT CREEK, MI 

LOCATION.--Lat 460 28'40", long 89°05'25", in SW', 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 mil (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. Flow regulated by Bond Falls Reservoir (station 03034000) 7.5 mi (12.1 km) upstream. Diversion to South Branch 
Ontonagon 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.--39 years, 67.5 ft3/s (1.912 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, 178 ft3/s (5.04 m3/s) May 8, 9, 10, gage height, 2.27 ft (0.692 m); minimum, 30 ft3/s 
(0.85 m3/s) Mar. 16, gage height, 1.47 ft (0.448 m), result of freezeup; minimum daily, 44 ft3/s (1.25 m3/s) Dec. 10, 11, Jan. 9, 
13, 15, 27, 28, Feb. 15, Mar. 9-11. 

IN CURIC FEET
DISCHARGE,JPER sEcoNn, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJJAN FEBJAPRJJJUNJJUL SEP
DEC MAR MAY AUG 


1 52 53 48 46 46 47 90 56 53 57 63 59 

2 56 52 46 46 46 46 79 53 61 57 61 58 

3 55 54 44 46 46 46 80 53 62 57 60 55 

4 54 51 45 46, 46 46 74 96 61 57 60 48 

5 52 51 47 46 46 46 63 117 61 56 58 48 


6 51 51 49 46 45 45 64 70 60 56 64 48 

7 51 51 49 45 45 46 76 59 59 55 74 51 

8 50 52 50 45 45 45 80 99 60 55 64 49 

9 50 53 48 44 45 44 67 177 59 56 60 48 

10 51 53 44 45 45 44 68 175 62 56 66 48 


11 54 51 44 45 45 44 63 130 63 56 65 48 

12 55 54 48 45 45 45 57 51 64 57 60 48 

13 53 57 47 44 45 45 57 50 63 56 58 48 

14 52 55 47 45 45 46 59 50 93 57 58 48 

15 51 54 46 44 44 45 54 50 83 57 58 48 


16 51 53 47 45 46 46 53 50 69 57 59 50 

17 52 53 47 45 46 45 51 49 63 58 58 50 

18 51 52 47 46 49 45 51 48 61 58 57 48 

19 51 51 47 45 49 46 51 50 59 58 56 48 

20 52 52 47 45 47 45 50 49 66 70 56 48 


21 53 52 47 45 46 45 50 48 63 63 55 48 

22 51 52 47 45 53 45 51 48 70 59 55 48 

23 53 53 48 45 57 46 75 50 65 58 55 48 

24 65 51 47 45 52 47 74 50 89 58 55 48 

25 77 49 47 46 50 49 61 54 69 69 55 48 


26 62 51 47 46 48 54 58 56 62 61 57 49 

27 57 51 47 44 49 57 57 52 60 58 57 48 

28 55 51 48 44 48 71 58 51 60 58 57 50 

29 53 51 47 45 --- 99 55 52 62 58 64 48 

30 53 49 47 45 98 54 51 59 57 67 52 

31 53 --- 46 46 81 --- 50 --- 58 59 ---


TOTAL 1676 1563 1455 1400 1319 1599 1880 2094 1941 1803 1851 1483 

MEAN 54.1 52.1 46.9 45.2 47.1 51.6 62.7 67.5 64.7 58.2 59.7 49.4 

MAX 77 57 50 46 57 99 90 177 93 70 74 59 

MIN 50 49 44 44 44 44 50 48 53 55 55 48 


CAL YR 1980 TOTAL 18849JMAX 133J
MEAN 51.5JMIN 43 

WTR YR 1981 TOTAL 20064JMAX 177J
MEAN 55.0JMIN 44 
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� 31 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04035500 MIDDLE BRANCH ONTONAGON RIVER NEAR ROCKLAND, MI 

LOCATION.--Lat 46°41'57", long 89°09'36", 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 km2). 

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. Regulation by Bond Falls Reservoir (station 04034000) 30.0 mi (48.3 km) upstream. Diversion to South Branch 
Ontonagon River by Bond Falls Canal (station 04033500) 31.0 mi (49.9 km) upstream. Several observations of water temperature were 
made during the year. 

AVERAGE DISCHARGE.--39 years, 529 ft3/s (14.98 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, 6,380 ft3/s (181 m3/s) May 5, gage height, 9.04 ft (2.755 m); minimum, 187 ft3/s 
(5.30 m3/s) Dec. 3, 4; minimum daily, 194 ft3/s (5.49 m3/s) Dec. 3. 

DISCHARGE.JIN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJANJFEB MARJAPRJMAY JUNJJUL AUG SEP 

1 438 527 274 240 255 600 4390 732 320 332 253 271 
2 404 464 249 240 250 580 3620 683 311 296 336 269 
3 483 429 194 240 250 550 3330 554 461 281 443 255 
4 465 410 270 240 250 520 2640 3210 383 275 1130 240 
5 380 378 387 245 250 480 1700 5250 337 275 583 232 

6 356 350 388 245 245 450 1440 2310 315 271 369 230 
7 334 349 358 245 245 420 2470 1290 323 259 588 245 
8 319 365 386 245 245 390 2720 953 878 251 861 289 
9 303 528 399 245 245 370 2080 842 462 250 567 277 
10 290 670 342 250 240 350 2640 749 380 249 413 254 

11 441 670 335 245 240 330 2170 664 391 241 398 247 
12 788 670 325 245 240 315 1370 488 388 240 346 252 
13 653 691 320 245 245 300 1130 420 375 240 311 251 
14 491 801 310 245 245 280 1110 382 1540 240 301 243 
15 406 625 300 245 255 270 856 358 3940 245 289 232 

16 356 463 290 250 270 260 701 337 1610 245 274 239 
17 345 415 290 250 320 250 641 326 923 246 263 241 
18 389 356 285 255 400 245 540 312 584 281 251 252 
19 408 320 280 255 600 240 475 306 382 271 250 244 
20 474 364 275 260 800 238 435 304 333 400 245 230 

21 473 382 270 265 1100 235 383 298 378 735 245 228 
22 432 395 270 270 1300 260 363 297 435 502 237 228 
23 583 471 265 275 1500 339 2020 287 591 355 235 235 
24 1470 521 260 280 1500 399 3050 371 1310 303 235 235 
25 3770 337 255 285 1350 610 1630 602 1320 308 235 246 

26 1880 314 250 285 1200 1290 1100 478 645 357 239 262 
27 1220 303 250 285 1000 1570 934 426 442 331 235 284 
28 1010 343 250 280 800 2720 969 361 361 303 232 277 
29 758 339 250 270 --- 5680 865 413 380 287 230 270 
30 603 310 245 265 4470 667 500 385 268 290 272 
31 579 --- 245 260 3480 --- 354 --- 255 270 ---

TOTAL 21301 13560 9067 7950 15840 28491 48439 24857 20883 9392 11154 7530 
MEAN 687 452 292 256 566 802 696 360 251 
MAX 
MIN 

3770 
290 

801 
303 

399 
194 

285 
240 

1500 
240 

5680 
235 

,3 
363 

5250 
287 

3940 
311 

735 
240 

1130 289 
228 

CAL YR 1980J MAX 188TOTAL 195832 MEAN 535J4450 MINJ
TOTAL 218464 MEAN 599J194WTR YR 1981J MAX 5680 MINJ
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32 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04036000 WEST BRANCH ONTONAGON RIVER NEAR BERGLAND, MI 

LOCATION.--Lat 46°35'15", long 89°32'30", in SW', 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 mi 2 (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 fair. Flow regulated by Gogebic Lake, usable capacity, 35,200 
acre-ft (43.4 hun3). Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--39 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 m2 /s) Sept. 26 to Oct. 19, 1963. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 904 ft3/s (26.5 m3/s) May 6, gage height, 4.81 ft (1.466 m); minimum daily, 2.2 ft3/s 
(0.06 m3/s) Sept. 22-27. 

DISCHARGE•J TO SEPTEMBER 1981
IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 

MEAN VALUES 


DECJJ
DAY OCT NOV JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 


1 450 280 173 200 177 168 346 369 170 308 8.2 5.8 
2 411 286 166 207 178 166 386 386 192 296 8.2 5.4 
3 404 272 164 202 177 167 435 406 183 307 13 5.4 
4 339 320 207 196 173 167 488 518 181 301 44 4.5 
5 271 352 213 202 171 166 519 778 182 282 79 4.0 

6 246 336 187 211 169 165 531 896 166 264 81 4.0 
7 318 269 180 207 166 163 546 887 157 259 151 3.4 
8 326 218 181 201 165 163 565 874 123 245 222 3.4 
9 309 204 175 196 163 160 587 829 142 205 222 3.2 
10 287 197 175 194 158 159 608 797 162 163 208 3.2 

11 145 197 206 187 157 158 628 423 162 104 210 3.2 
12 9.4 200 247 183 154 157 637 130 153 52 204 3.2 
13 7.0 196 225 176 150 154 633 130 153 32 194 3.2 
14 6.4 158 187 172 149 154 634 129 148 14 190 3.2 
15 5.R 196 197 169 148 151 422 128 210 14 166 3.2 

16 115 259 212 169 145 150 184 120 319 14 60 3.0 
17 226 235 208 164 142 147 114 85 353 14 10 2.8 
18 119 236 228 161 143 148 48 41 353 11 10 2.5 
19 7.0 331 238 154 143 149 32 53 287 11 10 2.5 
20 161 362 243 150 143 148 20 145 295 10 9.7 2.5 

21 280 270 251 147 143 144 19 157 283 12 9.4 2.4 
22 268 279 251 143 149 143 18 154 287 8.2 9.1 2.2 
23 191 238 253 137 157 141 18 148 293 8.2 8.8 2.2 
24 106 229 253 133 163 140 18 153 324 8.2 8.5 2.2 
25 24 226 253 130 161 140 25 155 360 9.4 7.0 2.2 

26 50 212 252 127 161 146 29 152 384 9.4 7.0 2.2 
27 202 201 250 125 163 152 77 208 380 8.8 5.8 2.2 
28 251 193 241 124 167 164 186 183 359 8.2 5.8 2.4 
29 212 191 221 159 --- 194 285 146 354 8.2 5.8 2.4 
30 242 180 181 181 245 361 137 324 7.6 5.8 2.4 
31 277 --- 182 178 289 --- 138 --- 8.2 5.8 ---

TOTAL 6265.6 7323 6600 5285 4435 5058 9399 9855 7439 3002.4 2178.9 94.4 
MEAN 202 244 213 170 158 163 313 318 248 96.9 70.3 3.15 
MAX 450 362 253 211 178 289 637 896 384 308 222 5.8 
MIN 5.8 158 164 124 142 140 18 41 123 7.6 5.8 2.2 

CAL YR 1980JTOTAL 70281.2 MEAN 19?JMAX 538 MIN 4.0 CFSM 1.19 IN. 16.14 
WTR YR 1981JTOTAL 66935.3 MEAN 181JMAX 896 MIN 2.2 CFSM 1.13 IN. 15.37 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 33 

04037500 CISCO BRANCH ONTONAGON RIVER AT CISCO LAKE OUTLET, MI 

LOCATION.--Lat 46°15'12", long 89°27'05", in NE', 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 mil (131.3 km2). 

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 cap­
acity, 15,600 acre-ft (19.2 hm3). Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--37 years. 46.9 ft3/s (1.328 m3/s), 12.56 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 m3/s) June 4-23, 1977. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 219 ft3/s (6.20 m3/s) June 17, gage height, 5.71 ft (1.740 m); minimum daily, 0.25 ft3/s
(0.007 m3/s) Sept. 14. 

DISCHARGE,J TO SEPTEMBER 1981
IN CUAIC FEET PER SECOND, WATER YEAR OCTOBER 1980 

MEAN VALUES 


NOV JANJMARJJMAY JULJJSEP
DAY OCT DECJJFEB APRJJUN AUG 


1 16 96 29 29 29 89 91 1.3 134 54 .74 23 

2 17 96 29 29 29 64 76 1.2 87 53 1.3 23 

3 17 92 30 29 29 47 78 1.3 52 52 46 17 

4 17 89 30 30 29 46 98 26 
 53 50 73 11 

5 17 88 30 30 29 46 104 99 52 48 72 5.1 


73 .55 

7 17 85 30 30 29 45 100 154 51 3.6 121 

6 17 87 30 30 29 46 97 150 50 24 


.40 

8 17 86 31 30 29 45 108 152 26 2.9 150 .40 

9 65 81 31 30 29 44 106 151 5.8 2.6 145 .40 

10 98 80 40 30 29 44 98 148 5.8 2.6 81 .40 


11 94 79 47 30 30 44 98 120 5.8 1.4 28 .34 

12 93 79 47 30 30 27 106 92 5.8 .70 28 .34 

13 91 78 46 30 29 17 101 58 6.9 .55 28 
 .31 

14 89 78 46 30 29 17 101 29 21 .45 28 
 .25 

15 86 76 45 31 29 17 54 29 117 .40 26 .31 


74 29 .31 

17 85 72 45 46 30 18 1.9 28 213 .37 12 

16 85 45 38 30 17 2.9 213 .38 25 


.28 

18 81 72 45 46 31 18 1.4 27 206 .39 1.8 .31 

19 80 70 45 46 32 19 1.4 
 26 203 .37 .91 .31 

20 78 69 45 46 32 19 1.3 25 204 .48 .88 .31 


21 74 68 44 45 42 19 1.2 14 203 .43 .78 .31 

22 74 68 44 45 52 19 1.0 6.2 204 .39 .84 .28 

23 76 65 44 44 78 35 1.6 6.5 203 .51 .86 .31 

24 74 65 44 44 96 47 1.8 8.4 202 16 17 
 .31 

25 98 64 44 44 93 47 1.6 8.8 199 27 27 .31 


20 198 26 26 .37 

27 107 62 43 28 90 77 1.4 31 193 26 25 .34 

28 104 46 43 28 90 78 1.4 63 186 25 25 .37 

29 10? 29 34 28 --- 79 1.3 106 181 25 25 25 

30 101 29 28 28 89 1.3 103 108 24 


26 109 63 43 35 92 63 1.6 


25 75 

31 97 --- 29 28 98 102
--- --- 11 25 ---


3589.1 480.52 1138.11 18 :; 

MEAN 70.2 72.9 38.9 34.4 43.8 44.5 48.0 58.6 120 15.5 .r ::
 
MAX 109 96 47 46 96 98 108 154 213 


TOTAL 2176 2186 1206 1067 1225 1380 1439.1 1815.7 


54 150 75 

MIN 16 29 28 28 29 17 1.0 1.2 5.8 .37 
 .74 .25 


MEAN 3A.8 166 .15 .77 10.43 

WTR YR 1981J17889.45 MAX 213 .25 .97 13.13 

CAL YR 1980JTOTAL 14214.85 MAXJMINJCFSM IN 

TOTAL MEAN 49.0 CFSMMINJIN 

http:14214.85
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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 NE1/4 sec.20, T.50 N., R.39 W., Ontonagon County, Hydrologic 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 mil (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 m) 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 good except those for the winter period, which are fair. Considerable regulation by powerplant on 
West Branch 5 mi (8 km) upstream; Bond Falls Reservoir (station 04034000) 34 mi (55 km) upstream; Gogebic and Cisco Lakes, combined 
usable capacity, 50,800 acre-ft (62.6 hm3), in headwaters. 

AVERAGE DISCHARGE.--39 years, 1,411 ft3/s (39.96 m3/s), 14.30 in/yr (363 m/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 42,000 ft3/s (1,190 m3/s) Aug. 22, 1942, gage height, 28.6 ft (3.73 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 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. 30 0400 *11100 314 *13.56 4.133 May 5 1700 9870 280 12.93 3.941 

Minimum daily discharge, 262 ft3/s (7.42 m3/s) Sept. 14. 

DISCHARGE ►JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 
MEAN VALUES 

1981 

DAY OCT NOV DECJJJAN FEB MARJJJAPR MAYJJJUNJJUL AUG SEP 

1 
2 
3 
4 
5 

1360 
1340 
1400 
1370 
1320 

1580 
1480 
1310 
1300 
1280 

924 
881 
640 
890 
1090 

920 
920 
900 
750 
800 

860 
940 
760 
820 
820 

1600J9390 1790 
1600J8380 1670 
1500J8600 1590 
1200J6500 4910 
1200J5000 8980 

1160 
1060 
1290 
1210 
1160 

1430 
1230 
1200 
1070 
910 

661 
740 
1010 
1740 
1460 

810 
563 
718 
538 
645 

6 
7 
8 
9 
10 

1290 
1260 
1240 
1220 
1210 

1260 
1250 
1140 
1290 
1390 

1240 
1280 
1260 
1210 
1050 

880 
920 
900 
860 
920 

820 
780 
840 
820 
800 

1200J4000 6580 
1150J6000 5040 
1150J6800 3460 
1100J6400 3040 
1050J7200 2500 

1130 
773 
1980 
1360 
871 

957 
1150 
1110 
740 
716 

1160 
1170 
1950 
1750 
1300 

435 
480 
980 
823 
408 

11 
12 
13 
14 
15 

1340 
1620 
1560 
1440 
1330 

1270 
1080 
1410 
1700 
1620 

972 
1000 
1000 
970 
900 

860 
860 
860 
920 
870 

800 
740 
760 
750 
800 

1050J5500 2510 
1050J3800 1670 
960J4000 1410 
1000J3500 1450 
970J2500 1350 

1030 
1280 
1110 
2330 
6810 

880 
698 
775 
734 
506 

1280 
1000 
1140 
883 
1030 

353 
354 
271 
262 
284 

16 
17 
18 
19 
20 

1260 
1270 
1300 
1310 
1360 

1380 
1340 
1290 
1100 
1190 

920 
940 
970 
970 
940 

840 
800 
820 
820 
820 

1050 
1100 
1600 
1550 
1700 

920J1700 1320 
900J1600 1180 
700J1300 954 
900J1000 846 
840J1050 946 

4360 
2650 
1890 
1550 
1580 

602 
673 
636 
689 
817 

919 
712 
506 
543 
898 

417 
276 
330 
263 
297 

21 
22 
23 
24 
25 

1160 
1280 
1450 
2580 
6980 

1320 
1310 
1390 
1420 
1240 

900 
920 
1050 
950 
1000 

820 
830 
840 
740 
820 

2000 
2500 
2900 
2900 
2600 

840J1000 899 
900J950 1020 
980J3500 831 
1100J5400 944 
1500J3000 1340 

1880 
2100 
2320 
3350 
3780 

1430 
1230 
617 
845 
935 

785 
465 
508 
769 
472 

697 
521 
410 
302 
548 

26 
27 
28 
29 
30 
31 

4490 
3000 
2390 
1870 
1450 
1450 

1060 
970 
1130 
1130 
1100 
---

950 
920 
980 
1050 
1000 
950 

880 
800 
840 
780 
800 
820 

2400 
2100 
1800 
---

---

2500J2800 1340 
3340J1900 1290 
5350J1950 1290 
9980J2070 1270 
10500J1980 1170 
8900J--- 993 

2760 
2090 
1790 
1960 
1640 
---

823 
772 
999 
740 
750 
723 

647 
610 
670 
699 
441 
696 

698 
530 
608 
560 
614 
---

TOTAL 
MEAN 
MAX 
MIN 

54900 
1771 
6980 
1160 

38730 
1291 
1700 
970 

30717 
991 
1280 
640 

26210 
845 
920 
740 

38310 
1368 
2900 
740 

67930J118770 65583 
2191J3959 2116 
10500J9390 8980 
700J950 831 

60254 
2008 
6810 
773 

27387 
883 
1430 
506 

28614 
923 
1950 
441 

14995 
500 
980 
262 

CAL YR 1980JTOTAL 527094 MEAN 
WTR YR 1981JTOTAL 572400 MEAN 

1440 
1568 

MAXJ9000 MIN 365JCFSM 1.07 IN 14.63 
MAXJ10500 MIN 262JCFSM 1.17 IN 15.89 
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35 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04040000 ONTONAGON RIVER NEAR ROCKLAND--CONTINUED 

WATER-QUALITY RECORDS 

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

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1974 to September 1981. 
WATER TEMPERATURES: October 1974 to September 1981. 

REMARKS.--Daily record is from once-daily observer samples. In addition, monthly samples are collected as a cross-section sample at 
upstream side of bridge on Victoria Road. Complete ice cover during winter period. October 1975 to September 1977 water-quality 
monitor at present site. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum recorded (water years 1975-80), 192 micromhos Mar. 26, 1977, May 28, 1978; minimum (water years 1975-
76, 1979-80), 45 micromhos Dec. 2, 1975. 

WATER TEMPERATURES: Maximum (water years 1975-80), 28.00C July 19, 1977; minimum, 0.00C on many days during winter periods. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


STREP-
OXYGEN, COLT..JJ


DATE 
TIME 

STREAM-
FLOW, 
IWSTAN-
TANEOUS 
(CFS) 

SPE-
CIFIC 
CON-
DUCT-
ANCE 

(UMHOS) 

PH 

(UNITS) 

TEMPER-
ATURE 

(DEG C) 

OXYGEN, 
DIS-

SOLVED 
(MG/L) 

DIS-
SOLVED 
(PER-
CENT 

SATUR-
ATION) 

FORM, 
FECAL, 
0.7 
UM.-MF 

(COLS./ 
100 ML) 

TOCOCCI 
FECAL, 
KF AGAR 
(COLS. 

PER 
100 ML) 

HARD-
NESS 
(MG/L 
AS 

CAC03) 

HARD-
NESS, 
NONCAR-
RONATE 
(MG/L 
CAC03) 

CALCIUM 
015-
SOLVED 
(MG/L, 
AS CA) 

OCT 
20... 1645 1400 121 8.0 7.0 11.3 96 42 K38 58 10 16 

NOV 
19•. • 1315 940 104 7.8 1.0 14.0 101 K17 16 47 10 13 

DEC 
18... 1030 950 126 7.9 .0 13.8 97 11 K5 58 9 16 

JAN 
13... 1430 860 132 7.7 .0 13.7 96 K5 K1 61 10 17 

FER 
17... 1445 1110 150 7.8 .0 13.2 93 K5 K2 65 0 18 

MAR 
17... 1430 1220 134 7.8 .0 13.6 96 K9 K14 57 0 17 

APR 
28... 1300 1990 92 7.7 7.5 11.4 97 K32 58 45 2 13 
MAY 
19... 1430 1080 109 7.9 15.0 10.4 104 <4 K2 46 0 13 

JUN 
16... 1500 3840 86 7.3 18.0 8.7 94 -- K3800 44 3 13 

JUL 
16... 1330 943 118 7.9 22.0 8.1 94 29 70 61 2 17 

AUG 
18... 0915 294 162 7.9 15.0 9.1 92 33 300 78 0 22 

SEP 
21... 1415 894 155 7.6 14.5 9.5 95 20 K10 77 3 21 

MAGNE-JSODIUM POTAS-. POTAS- RICAR-JALKA- CARRON 

STUN, SODIUM,JAD-JBONATE LINITYJ
SIUM, SIUM 40JCAR-..JJDIOXIDE SULFATE 

DIS- DIS-JSORP.. DIS- DIS- FET-FLD BONATE FIELD DIS... DIS-

SOLVED SOLVEDJTTON SOLVED SOLVEDJ
(MG/L FET-FLD (MG/L SOLVED SOLVED 

(MG/L (MG/L PERCENT RATIO (MG/L (PCl/L ASJ (MG/L (MG/L
(MG/L ASJ


DATE AS MG)JJSODIUMJJAS K40)JAS CO3)JJ
AS NA) AS K)JHCO3) CAC03) AS CO2) AS SO4) 


OCT 

20... 4.3 2.3 8 .1 3.1 -- 72 0 59 .9 4.2 

NOV 

19... 3.6 2.1 9 .1 .9 ...... 60 0 49 1.1 5.4 


DEC 

18... 4.4 2.2 8 .1 .8 -- 76 0 62 1.2 4.2 


JAN 

13... 4.6 2.3 7 .1 .8 .60 76 0 62 2.0 4.4 


FEB 

17... 4.9 2.9 9 .2 .9 .70 83 0 68 2.1 3.7 


MAR 

17... 3.5 2.9 10 .2 1.1 .80 76 0 62 1.7 4.2 


APR 
28... 3.1 2.2 9 .1 1.0 .70 53 0 43 1.4 4.4 


MAY 

19... 3.3 2.1 9 .1 .9 .70 64 0 52 1.1 3.6 


JUN 

16... 2.8 1.7 8 .1 1.1 .80 50 0 41 4.1 5.1 


JUL 

16... 4.4 3.4 11 .2 .8 .60 72 0 59 1.6 3.0 


AUG 

18... 5.6 2.8 7 .1 .9 .70 96 0 79 2.0 4.1 


SEP 

21... 5.9 2.5 7 .1 .5 -- 90 0 74 3.5 1.9 
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04040000 ONTONAGON RIVER NEAR ROCKLAND. MI--CONTINUED 


MATER-DUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SOLTDS. SOLIDS, NITRO- NITRO- NITRO-
CHU).-
RIDE, 
[Its-
SOLVED 

FLUO-
RIDE. 
DIS-

SOLVED 

SILICA. 
DIS-
SOLVED 
(MG/L 

RESIDUE 
ATJ180 
DEG. C 
DIS-

SUM OF 
CONSTI-
TUENTS. 
DIS-

SOLIDS. 
DIS-

SOLVED 
(TONS 

NITRO-
GEN, 

NO2•NO3 
TOTAL 

GEN. 
NO2•NO3 
DIS-

SOLVED 

NITRO-
GEN, 

AMMONIA 
TOTAL 

GEN, 
AMMONIA 
DIS-

SOLVED 

GEN, 
AMMONIA 
DIS-

SOLVED 

DATE 
(MG/L 
AS CL) 

(MG/L 
AS F) 

AS 
SI02) 

SOLVED 
(MG/L) 

SOLVED 
(MG/L) 

PER 
DAY) 

(MG/L 
AS N) 

(MG/L 
AS N) 

(MG/L 
AS N) 

(MG/L 
AS N) 

(MG/L 
AS NH4) 

OCT 
20... 2.6 .1 9.3 95 71 359 .03 .03 .060 .020 .03 

NOV 
19... 2.5 .1 8.0 85 58 216 .08 .08 .050 .030 .04 

DEC 
180.. 2.1 .1 9.2 89 69 228 .12 .11 .050 .050 .06 

JAN 
13... 2.2 <.1 10 87 73 202 .14 .14 .030 .030 .04 

FER 
17... 2.6 <.1 11 112 84 336 .20 .20 .070 .070 .09 

MAR 
17... 3.3 <.1 11 88 76 290 .15 .15 .030 .030 .04 
APR 
28... 2.0 <.1 7.6 94 55 505 .09 .09 .110 .070 .09 
MAY 
19... 1.8 <.1 6.4 70 58 204 .02 .02 .050 .010 .01 

JUN 
16... 2.0 <.1 7.2 81 59 840 .10 .08 .090 .040 .05 

JUL 
16... 2.8 <.1 8.1 93 78 237 .06 .06 .020 .020 .03 

AUG 
18... 2.3 <.1 10 109 96 86.5 .02 .01 .080 .10 

SEP 
21... 2.1 <.1 8.0 89 85 215 .02 .02 .020 .010 .01 

NITRO-J SEDI-J
SED. 

NITRO- GEN,AM-J PHOS-J SUSP.
WENT,J

GEN,JNITRO- PHOS- PHOS-JJSFDI- SIEVE
MONIA .JNITRO-JJPHORUS. CARBON,JDIS-JJ


ORGANIC ORGANIC GEN.J
GEN, PHORUS, PHORUS DIS- ORGANIC MFNT, CHARGE, DIAM. 

TOTAL TOTALJJTOTAL TOTALJJTOTALJJTOTALJJSUS-JJ
TOTAL SOLVED 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)JAS P) AS P) (MG/L)J
AS N)JJJAS NO3)JAS PO4)JJAS C)JJ(T/DAY) .062 MM 


OCT 

20• • • .37 .43 .46 2.0 .060 .18 .030 26 98 100 


NOV 

19... .35 .40 .48 7.1 .040 .12 .020 9.7 16 41 100 


DEC 

18... .37 .42 .54 7.4 .030 .03 .030 8.5 


JAN 

13... .28 .31 .45 1.9 .020 .03 .020 


FEB 

17... .30 .37 .57 2.5 .090 .28 .010 5.5 


MAR 

17... .19 .22 .37 1.6 .060 .18 .020 10 


APR 
28... .47 .58 .67 3.0 .100 .31 .010 130 698 100 


MAY 

19... .43 .48 .50 2.2 .030 .09 .040 8.8 18 52 100 

JUN 
16... .63 .72 .82 3.6 .170 .52 .050 16 194 2010 100 

JUL 
16... .28 .30 .36 1.6 .020 .06 .020 22 56 100 


AUG 

18. • • .35 .37 1.6 .040 .12 .010 7.7 24 19 100 


SEP 

21... .24 .26 .28 1.2 .020 .06 <.010 5.4 12 29 100 
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04040000 ONTONAGON RIVER NEAR ROCKLAND, MI-..CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CADMIUM J
CHRO-. 

BARIUM, MIUM, CHRO- COBALT, 
ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT' 

ARSENIC DIS- PECOV- DIS- RECOV- DIS- RECOV- DIS-. RECOV- DIS- 
TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 

(UG/L TIME J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
DATE AS AS) JAS AS) JAS BA) JAS RA) JAS CD) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

OCT 
20... 
JAN 
13... 

APR 
2N... 

JUL 
16• • • 

1645 J3 J3 J100 J40 

1430 J2 J100 J30 

1300 J1 J0 J100 J30 

1330 J2 J2 J100 J60 

- - 

1 

2 J20 J20 J0 J0 

2 J30 J20 J1 J0 

3 J10 J<10 J2 J0 

1 J120 J10 J5 J1 

MANGA- 

J

COPPER, JIRON, JLEAD, JNESE. MANGA- MERCURY 
TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL MERCURY 

J

PECOV- JDIS- JRECOV- JDIS- JRECOV- JDIS- JRECOV- JDIS •• JRECOV- JDIS... 
EPABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CU) JAS CU) JAS FE) JAS FE) JAS PB) JAS PR) �AS MN) JAS MN) JAS HG) JAS HG) 

OCT 
20... J4 J2 J1000 J250 J3 J0 J40 J20 J<.1 J<.1 

JAN 

13... J3 J0 J360 J170 J6 J10 J7 J.3 J<.1 
APP 
2A... J12 J7 J2800 J290 J28 J2 J50 J10 J.5 

JUL 
16... J5 J2 J430 J140 J4 J1 J60 J6 J<.1 J<.1 

CARBON. 

J

NICKEL, J SELE- SILVER* JZINC, JCARBON. ORGANIC 
TOTAL NICKEL, SELE- NIUM, TOTAL SILVER. TOTAL ZINC, ORGANIC SUS-
PECOV- DIS- Nium, DIS- RECOV- DIS- RECOV- DIS- DIS- PENDED 
ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATE Jas NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
20.o. J3 J2 J0 J0 J0 J0 J20 J7 J18 J.7 

JAN 
13... J3 J0 J0 J0 J0 J0 J20 J<4 J8.6 J.2 

APP 

28... J10 J2 �0 �0 �0 �0 �50 J20 J9.8 J1.5 
JUL 
16... J17 JL J0 J0 J0 J0 J20 J10 J6.4 J.5 



 

 

  

38 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATE 
TIME 

TOTAL CELLS/ML 

NOV 19,80 JMAR 17,81, JMAY 19,81 JJUN 16,81 

J

1315 J1430 J1430 J1500 

J

120 J510 J130 J1000 

DIVERSITY: DIVISION J1.0 J1.0 J1.0 J1.3 
.CLASS J 1.4 J1.0 J1.0 J1.3 
..ORDER J 1.8 J1.5 J1.0 J1.9 
...FAMILY J2.7 J2.5 J2.0 J3.0 
....GENUS J2.7 J2.6 J2.0. J3.2 

CELLS PER.. CELLS PER- CELLS PER- CELLS PER.. 
/ML CENT /ML CENT /ML CENT /ML CENT ORGANISM 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....SCHROEDERIA 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIUM 
...00CYSTACEAE 
....ANKISTRODESMUS 
....CLOSTERIOPSIS 
...SCENEDESMACEAE 
....SCENEDESMUS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 

27# 22 

14 11 13 10 J56 5 
-- - 14 J1 

64# 50 

14 J11 

....CYCLOTELLA J 14 J1 

....MELOSIRA J -... J .... J14 J1 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES J 270 22 J14 J 14 J1 

....COCCONEIS J ...,... - J 13 10 J14 1 

...CYMBELLACEAE 

....AMPHORA J .... J 14 J1 

....CYMBELLA J -.. J 84 8 

...FRAGILARIACEAE 

....ASTERIONELLA J 14 J3 

....SYNEDRA J 820 16 J260 20 J28 J3 

...GOMPHONEMATACEAE 

....GOMPHONEMA J 14 11 J55 11 J42 4 

...NAVICULACEAE 

....FRUSTULIA J 14 J1 

....NAVICULA J 14 11 J 13 10 J56 5 

...NITZSCHIACEAE 

....NITZSCHIA J -- J68 14 J130 12 

...SURIRELLACEAE 

....SURIRELLA J 14 3 J42 4 

.CHRYSOPHYCEAE 

..CHROMULINALES 

...CHRYSOCOCCACEAE 

....CHRYSOCOCCUS J14 11 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..NOSTOCALES 
...HAMMATOIDEACEAE 
....RAPHIDIOPSIS J 2800 27 
...NOSTOCACEAE 
....ANABAENA J - 
....APHANIZOMENON J 140# 27 
..0SCILLATORIALES 
...0SCILLATORIACEAE 
....OSCILLATORIA J 120# 24 J2400 23 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS 



- - 

- - 
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04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


QUALITATIVE 
AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUL 16,81 AUG 18.81 SEP 21,81

TIME 1330 0915 1415 


TOTAL CELLS/ML 190 100 330 


DIVERSITY:J 1.3 0.0
DIVISION 
 1.3 

.CLASS 1.3 0.0 1.3 

..ORDEP 1.8 0.0 1.8 

...FAMILY 2.6 1.8 1.8 

....GENUS 2.6 1.8 1.8 


CELLS PER- CELLS PER- CELLS PER-

ORGANISMJ /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOR0PHYCEAE 

..CHLOROCOCCALES 

...CHL0ROCOCCACEAE 

....SCHROEDERIA - -

...DIcprosPHAERIAcEAE 

....DicTYOSPHAERIum 13 7 

...00CYSTACEAE 

....ANKIsTRODEsmUc 
 -- 14 4 

....CLOSTERIOPsIS 

...SCENEDESmACEAE 

....SCENEDESMuS 770 40 

..VOLVOCALES 

...CHLAMYDomONADACEAE 

....CHLAMYDOMONAS 13 7 


CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 13 7 - -
....MELOSIRA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 26 13 14 14 
...CYMBELLACEAE 
....AMPHORA 
....CYmBELLA 
...FRAGILARIACEAE 
....ASTERIONELLA 
....SYNEDRA 430 43 
...GOmpHoNEmATACEAE 
....GOmPHONEmA 13 7 14 4 
...NAvICULACEAE 
....FRUSTULIA 
....NAvICuLA 290 29 

...NITZSCHIACEAE 

....NITZSCHIA 
 26 13 14 14 

...SuRIRELLACEAE 

....SURIRELLA - -
•CHRYSOPHYCEAE 
..CHROmULINALES 
...CHRySOCOCCAcEAF 
....CHRYSOCOCCuS _ -

CYANOPHYTAJ
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..NOSTOCALFS 

...HAmmAT0IDEACEAF 

....RApHIDIOPSIS 

...NOSTOCACEAE 

....ANABAENA 43 13 

....APHANIZOmENoN 

..0SCILLATORIALES 

...0sCILLATORIACEAE 

....05CILLATORIA 1700 52 


EUGLENOPHYTAJ
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONAS 13 7 860 26 


NOTE: 0 - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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04040000 ANTONAGON RIVER NEAR ROCKLAND. MI--CONTINUED 

5m1.CIFIC CONDUCTANCE (mICRUmmoS/cm AT 25 DEG. C), wATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
ONCE-DAILY 

04y OCT NOV Dr•.0 JAN FF4 MAR APR MAY JUN JUL AUG SEP 

1 105 leo --- --- 90 101 123 102 163 142 
? 10? --- 117 133 134 98 93 123 104 --- 147 
3 106 10? 126 134 100 --- 137 --- 136 148 
4 104 102 135 143 101 130 --- 150 148 
5 --- 10? 126 133 106 80 12u 126 129 ---

6 106 102 --- 133 116 65 82 --- 108 129 ---
7 
8 

106 
----

102 
--- 126 

132 
132 ---

83 
64 

78 
81 

---
129 

,104 
110 

138 159 
146 

9 
10 

112 
105 

1,9, 
lee 

---
13e 

171 
14. 

125 
123 

---
105 

---
---

116 
137 

118 
109 

---
111 

150 
152 

11 106 12e --- 146 126 77 87 123 112 172 
12 
13 118 

lug 119 137 14o 
118J' 131 154 

140 
131 

82 
65 

94 
97 

124 
---

---
119 

110 
109 

172 
172 

14 124 131 --- ..-- 84 99 --- 118 --- 171 
15 112 --- 123 133 --- 83 102 153 127 165 

16 116 123 131 143 132 93 96 122 168 
17 120 106 107 150 137 96 98 129 164 
16 110 1?5 154 141 94 107 107 126 164 
19 104 132 161 137 --- 110 94 129 
20 122 106 143 130 96 113 136 125 

,?.1 97 --- 134 109 116 --- 136 126 161 
22 120 136 132 --- 109 118 102 122 ---
?3 
24 

128 
4., 104 

124 
1?' 

135 118 
100 

146 
145 

164 
107 

102 
99 

124 
124 

---
130 

163 
---

25 Ph 108 --- 9! 145 --- 150 94 126 142 160 

26 9h 109 124 134 93 146 --- 125 86 --- 143 158 
e7 /.05 87 124 134 95 124 90 125 126 146 159 
'.'4 90 94 --- 135 --- 102 117 126 142 160 
49 
30 

'? 
101 

le,. 
128 

134 
'J133 92 

92 
91 

120 
---

100 
100 

132 
133 

---
---

158 
158 

31 9m 128 --- 88 --- 134 142 ---

1EmPERATU6E, WATtkJ(OFG. C1. wATFk YEAR OCTOBER 1980 TO SEPTEMBER 1981 
ONCE-DAILY 

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

1 13.5 .5 -- --- --- 2.5 10.0 17.5 22.0 22.0 21.0 
2 12.0 --- .0 .0 .0 .5 3.5 19.0 23.0 --- 21.0 
3 11.0 4.5 .5 -- .0 .0 17.5 --- 23.5 21.0 
4 9.5 4.5 .5 .0 .0 20.0 23.0 19.0 
5 3.5 .5 .0 .0 2.5 11.0 21.0 --- 24.0 ---

6 12.0 5.0 .0 .0 4.0 11.5 --- 27.0 23.5 ---
7 12.5 4.5 -- -- 4.0 13.0 27.0 21.0 18.0 
8 .5 .0 5.0 13.5 19.0 27.5 --- 19.0 
9 
10 

11.5 
4.0 

.5 

.0 .0 
.0 
.0 

.5 

.5 
---
7.0 

--- 20.0 
20.0 

27.0 
27.0 21.0 

19.5 
20.5 

11 3.0 .0 --- .0 .5 7.0 11.0 20.5 22.5 19.0 
12 2.5 .5 .0 .0 1.0 8.5 12.5 21.0 --- 22.0 19.0 
13 
14 

8.5 2.5 
2.5 

.0 

.0 
.0 .5 8.0 

7.5 
14.0 
14.0 

26.0 
24.0 

22.5 
---

18.0 
18.0 

15 8.5 .5 .0 8.5 15.0 19.5 23.0 17.0 

16 8.0 .5 .0 .0 .5 9.5 18.5 23.0 --- 16.5 
17 9.0 2.0 •D .5 .5 10.0 22.0 22.0 16.5 
18 2.0 .0 .5 .0 10.0 15.0 19.5 21.0 16.0 
19 
2u 8.0 

2.0 
2.0 

. (1 .5 
.5 

.0 

.5 9.5 
16.0 
17.0 

20.0 
--- 22.0 

22.0 
22.0 

---

21 7.0 .0 8.5 18.0 --- 21.0 22.0 19.0 
22 7.0 .0 .0 9.5 18.5 19.5 21.5 ---
e3 
24 
25 

6.5 
6.5 
6.0 

2.0 
1.5 

.0 

.0 
.5 
.5 
.5 

1.0 
2.0 
2.5 

6.0 
7.0 
--- 17.0 

19.0 
20.5 
19.0 

21.0 
22.0 
20.5 

---
23.0 
22.5 

15.0 
---
14.0 

26 4.0 1.5 .0 .0 .5 1.5 15.5 19.0 --- 22.0 14.0 
27 4.0 1.5 .0 .0 .5 2.5 9.0 18.0 21.0 22.5 12.0 
28 
29 
30 
31 

4.0 
3.5 
4.0 
3.5 

1.5 
.0 
.0 
.0 

.0 

.0 

.0 1.5 
2.5 

6.5 
11.0 
9.0 

17.5 
19.0 
---

19.0 
20.0 

22.0 
23.0 
22.0 
24.0 

21.0 
---

22.5 

13.0 
12.5 
12.0 
---
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41 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04040500 STURGEON RIVER NEAR SIDNAW, MI 

LOCATION.--Lat 46°35'03", long 88°34'33", in NE4 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 mil (443 km2). 

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.--41 years, 214 ft3/s (6.060 m3/s), 16.99 in/yr (432 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, 1,680 ft3/s (47.6 m3/s) Apr. 4, gage height, 7.64 ft (2.329 m); minimum, 22 ft3/s 
(0.62 m3/s) Sept. 6, 7, gage height, 3.72 ft (1.134 m). 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEBJJMARJAPRJMAY JUNJJUL AUG SEP 

1 350 246 112 68 69 294 1410 432 93 149 36 34 
2 
3 
4 
5 

306 
297 
270 
240 

228 
215 
208 
205 

110 
105 
102 
105 

68 
68 
68 
68 

68 
67 
66 
65 

279 
282 
273 
255 

1400 
1590 
1630 
1380 

388 
354 
600 
1200 

93 
108 
133 
135 

130 
114 
105 
94 

41 
76 
190 
157 

34 
33 
29 
26 

6 
7 
8 

215 
195 
180 

195 
188 
182 

108 
112 
121 

68 
68 
68 

64 
64 
64 

230 
215 
200 

1210 
1180 
1150 

1210 
720 
780 

117 
107 
231 

90 
80 
70 

130 
413 
488 

22 
27 
46 

9 163 205 122 68 64 185 1060 620 258 67 460 50 
10 151 205 110 68 64 175 1160 492 202 62 360 47 

11 163 182 105 68 64 165 1400 413 157 56 264 45 
12 222 188 100 68 64 155 1400 357 135 50 195 49 
13 
14 

252 
246 

190 
200 

96 
94 

68 
67 

64 
65 

145 
140 

1190 
1120 

312 
273 

122 
225 

45 
40 

159 
135 

43 
37 

15 220 192 92 67 68 135 1030 243 869 38 114 32 

16 205 165 88 67 70 130 854 212 962 35 99 28 
17 198 173 86 68 82 125 720 192 860 41 86 30 
18 195 155 84 68 98 120 635 175 640 80 73 37 
19 
20 

190 
188 

153 
141 

82 
80 

69 
70 

130 
170 

115 
110 

565 
488 

159 
147 

444 
340 

60 
70 

64 
56 

41 
38 

21 190 145 78 70 230 105 420 135 312 117 54 33 
22 192 137 76 71 318 110 374 126 322 103 46 28 
23 
24 
25 

200 
243 
444 

149 
147 
135 

76 
74 
72 

72 
73 
74 

385 
420 
413 

115 
125 
140 

650 
878 
830 

115 
110 
108 

346 
354 
322 

89 
72 
67 

43 
39 
34 

26 
26 
26 

26 
27 

468 
420 

131 
117 

70 
70 

74 
75 

374 
343 

160 
220 

710 
590 

121 
122 

270 
220 

64 
59 

32 
29 

28 
35 

28 
29 
30 
31 

368 
306 
273 
264 

115 
115 
115 
---

70 
70 
70 
70 

74 
74 
72 
70 

315 
---

342 
806 
1120 
1200 

530 
476 
424 
---

119 
114 
108 
97 

185 
180 
167 
---

53 
44 
38 
35 

27 
27 
33 
33 

37 
38 
39 

---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

7814 
252 
468 
151 

1.47 
1.70 

5122 
171 
246 
115 

1.00 
1.11 

2810 
90.6 
122 
70 

.53 

.61 

2159 
69.6 

75 
67 

.41 

.47 

4328 
155 
420 
64 

.91 

.94 

8171 
264 
1200 
105 

1.54 
1.78 

28454 
948 
1630 
374 

5.54 
6.19 

10554 
340 
1210 
97 

1.99 
2.30 

8909 
297 
962 
93 

1.74 
1.94 

2217 
71.5 
149 
35 

.42 

.48 

3993 
129 
488 
27 

.75 

.87 

1044 
34.8 
50 
22 

.20 

.23 

CAL YR 1980JTOTAL 78272 MEAN 214 
WTR YR 1981JTOTAL 85575 MEAN 234 

MAX 
MAX 

1370 
1630 

MIN 42 
MIN 22 

CFSM 1.25 INJ17.03 
CFSMJ1.37 INJ18.62 

http:1,214.40


�42 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04041500 STURGEON RIVER NEAR ALSTON, MI 

LOCATION.--Lat 46°43'35", long 88°39'43", in SEE 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 Jan. 5, 1948, nonrecording gage and Jan. 5, 1948 to Sept. 30, 1963, water-stage recorder at same site at datum 40.00 ft 
(12.192 m) lower. 

REMARKS.--Records good. Flow regulated by powerplant at station. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--47 years, (water years 1933-40, 1943-81), 420 ft3/s (11.89 m3/5), 16.48 in/yr (419 mm/yr). 

EXTREMES FOR PERIOD OF RECORD. --Maximum discharge, 7,360 ft3/s (208 m3/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, 3,000 ft3/s (85.0 m3/s) Mar. 30, gage height, 7.96 ft (2.426 m); minimum daily, 21 ft3/s 
(0.595 m3/s) Aug. 23. 

DISCHARGE,J 1980 TO SEPTEMBER 1981
IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 

MEAN VALUES 


DAY OCT DEC FEB MAR APR JUNJ
NOVJJAN MAY JUL AUG SEP 


1 689 525 296 271 28 623 2170 703 245 643 206 99 

2 656 471 297 273 243 621 2120 817 287 637 203 120 

3 687 368 269 245 240 621 2210 711 442 627 204 119 

4 689 439 271 245 242 424 2460 1070 508 618 216 118 

5 466 468 269 245 245 424 2100 2190 543 451 31b 22 


6 466 467 268 244 247 421 1690 1900 543 268 298 22 

7 460 460 27 245 248 423 1440 1650 646 268 325 22 

8 461 404 270 244 28 421 1500 1150 647 269 638 236 

9 464 404 274 246 221 423 1270 1170 648 264 637 236 

10 467 405 275 244 244 624 1490 943 645 234 638 236 


11 472 401 276 27 246 604 1810 794 641 237 640 234 

12 413 409 272 247 247 613 1940 625 635 209 637 22 

13 415 404 274 243 248 605 1570 630 591 211 636 22 

14 419 405 273 245 248 512 1640 624 460 189 633 236 

15 414 401 270 244 27 310 1300 629 631 161 405 120 


lb 420 404 265 245 244 302 1160 628 647 172 290 211 

17 346 405 257 244 447 220 958 632 1080 212 290 212 

18 412 403 237 29 456 308 878 457 1050 204 202 212 

19 406 349 259 247 420 303 748 341 656 202 202 23 

20 399 346 261 244 407 226 629 332 656 203 190 23 


21 410 348 260 245 404 310 634 332 657 205 213 186 

22 414 349 255 245 423 307 635 332 655 294 143 186 

23 444 346 247 242 620 306 1060 336 653 290 21 186 

24 421 350 254 243 624 304 1680 334 654 302 144 182 

25 539 335 258 22 628 311 1280 335 654 306 139 185 


26 1070 349 261 244 630 314 1260 339 651 210 137 24 

27 876 297 260 244 627 397 1060 336 654 210 137 200 

28 694 295 25 246 625 604 934 337 649 210 138 418 

29 692 296 261 241 --- 1300 845 284 648 199 22 178 

30 687 295 264 241 2200 847 341 645 207 22 180 

31 384 --- 263 243 2170 --- 337 --- 209 120 ---


TOTAL 16252 11598 7768 6973 9557 17551 41318 21639 18721 8921 9042 4470 

MEAN 524 387 251 225 341 566 1377 698 624 288 292 149 

MAX 1070 525 297 273 630 2200 2460 2190 1080 643 640 418 

MIN 346 295 25 22 27 220 629 284 245 161 21 22 

CFSM 1.51 1.12 .73 .65 .99 1.64 3.98 2.02 1.80 .83 .84 .43 

IN. 1.75 1.25 .84 .75 1.03 1.89 4.44 2.33 2.01 .96 .97 .48 


CAL YR 1980 TOTAL 153724JMAX 1970JCFSM 1.21J
MEAN 420JMIN 14JIN 16.53 

WTR YR 1981 TOTAL 173810JMEAN 476JMAX 2460JCFSM 1.38J
MIN 21JIN 18.69 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 43 

04043004 STURGEON RIVER NEAR CHASSELL, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 46°58'28", long 88°31'21", in NE1/4  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 lm►). 

DRAINAGE AREA.--723 mil (1,873 1am2). 

PERIOD OF RECORD.--Water years 1978 to current year. 

PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: March 1978 to September 1981. 
WATER TEMPERATURES: March 1978 to September 1981. 

REMARKS.--Daily record is from once-daily observer samples. In addition, depth-integrated, cross-section samples were collected approxi-
mately bimonthly. 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. 

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, 194 micromhos Sept. 22; minimum daily, 55 micromhos Apr. 7. 
WATER TEMPERATURES: Maximum daily, 24.5°C July 20; minimum daily, 0.0°C on many days during winter period. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

OXYGEN, COLI.. STREP- 
SPF- J DIS- FORM, TOCOCCI JHARD.. 

STREAM- CIFIC J SOLVED FECAL. FECAL. HARD- NESS. CALCIUM 
FLOW. JCON- JOXYGEN, J(PEP.. J0.7 JKF AGAR JNESS JNONCAR- JDIS- 
INSTAN- DUCT-. PH TEMPER- DIS-. CENT UM-MF (COLS. (MG/L BONATE SOLVED 

TIME TANEOUS ANCE JATURE SOLVED .sATuR- (COLS./ PER JAS J(MG/L (MG/L 
DATE J(CFS) J(UMHOS) J(UNITS) J(DEG C) J(MG/L) JATION) J100 ML) J100 ML) JCAC03) JCAC03) JAS CA) 

OCT 
21... 1245 J950 J123 J7.7 J7.0 J10.8 J91 JK10 JK10 J61 J9 J17 

JAN 
14... J1100 J473 J151 J7.5 J.0 J11.7 J82 JK2 JKI J66 J6 J18 

MAP 
18... J1115 J599 J126 J/.3 J.0 J12.8 J90 J28 JK4 J47 J0 J14 

MAY 
20... J1130 J933 J99 J7.5 J14.0 J9.3 J91 JK6 JK9 J50 J1 J14 

JUL 
17... J1115 J287 J134 J7.5 J21.0 J7.5 J85 J84 J45 J68 J4 J19 

SFP 
22... 1015 J330 J176 J7.6 12.5 J9.4 J89 J20 JK10 J87 J0 J24 

J

MAGNE- J SODIUM POTAS- POTAS- RicAR- JALKA... CARBON 

J

SIUM. SODIUM. JAD- JSIUM, SIUM 40 JBONATE JCAR- JUNITY JDIOXIDE SULFATE 
oIs- DIS- JSOUP.. DIS- DIS- FET-FLD BONATE FIELD DIS- DIS- 
SOLVED SOLVED JTTON SOLVED SOLVED J(MG/L FET-FLD (MG/L SOLVED SOLVED 
(MG/L (MG/L PERCENT RATIO (MG/L (PCl/L AS (MG/L AS (MG/L (MG/L 

DATE JAS MG) JAS NA) JSODIUM JAS K) _AS K40) JHCO3) JAS CO3) JCAC03) AS CO2) AS SO4) 

OCT 
21... 4.5 J2.0 J7 J.1 J.9 _ 74 J0 J61 J2.0 J3.3 

JAN 
14... _5.0 J2.3 J7 _.1 _.7 J.50 J88 _0 J72 J3.7 J4.3 

MAR 
18... J2.8 J2.4 J10 J.2 J1.0 J.70 J68 J0 J56 J4.8 J4.9 

MAY 
20... J3.7 J1.9 J7 J.1 J.9 J.70 J60 J0 _49 J3.1 J5.3 

JUL 
17... _5.0 J2.2 J6 _.1 J.9 J.70 _78 J0 J64 J4.1 J2.6 

SEP 
22... 6.5 J2.6 J6 .1 J.7 J110 J0 J90 J4.4 J2.1 



44 
J STREAMS TRIBUTARY TO LAKE SUPERIOR 

04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 

MATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

J

SOLIDS, SOLIDS, J NITRO- JNITRO- NITRO- 
CHLO- JFLUO- JSILICA. RESIDUE SUM OF JSOLIDS, JNITRO- JGEN, JNITRO* JGEN. JGEN, 
RIDE, JRIDE, JDIS- JAT 180 JCONSTI- JDTS* JGEN, JNO2+NO3 JGEN, JAMMONIA AMMONIA 
nts- JDIS- JSOLVED JOED. C TUENTS, JSOLVED NO2+NO3 JDIS- JAMMONIA Jnis- JDIS- 
SOLVED SOLVED (MG/L DIS- DTs- (TONS TOTAL SOLVED TOTAL SOLVED SOLVED 
(MG/L (MG/L AS SOLVED SOLVED PFR (MD/L (MG/L (MG/L (MG/L (MG/L 

DATE JAS CL) JAS F) JSIO2) J(MG/L) J(MG/L) JDAY) JAS N) JAS N) JAS N) JAS N1 JAS NH4) 

OCT 
21... J1.8 J.1 J9.4 J97 J71 J249 J.04 J.04 J.050 J.020 J.03 

JAN 
14... J1.8 J<.1 J12 J93 J81 J119 J.15 J.14 J.020 J.010 J.01 

MAR 
18... J?.4 J<.1 J12 J82 J70 J133 J.17 J.17 J.050 J.050 J.06 

MAY 
20... J1.7 J<.1 J7.0 J74 J65 J186- J.05 J.04 J.040 J.040 J.05 
JUL 
17... J1.4 J<.1 J8.4 J98 J80 J75.9 J.05 J.05 J.010 J.010 J.01 

SEP 
22... �1.6 J<.1 J8.6 J98 J97 J87.3 J.03 J.03 J.040 J.030 J.04 

J

NITRO* J SEDI- JSED. 

J

NITRO.. GEN,AM* J ' PHOS* JMENT, JSUSP. 
GEN, JmONIA . JNITRO- JNITRO* JPROS- JPHOS.. JPHORUS, CARBON. JSEDI* JDIS* JSIEVE 

ORGANIC ORGANIC OEN. JGFN, PHORUS, PHORUS MS* ORGANIC MFNT. CHARGE. DIAM. 
TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JSOLVED JTOTAL JSUS- JSUS* J% FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L FENDED PENDED THAN 

DATE JAS N) JAS N) JAS N) JAS No3) JAS P) JAS PO4) JAS P) JAS C) J(MG/L1 J(7/DAY) J.062 MM 

OCT 
21... 
JAN 
14... 

MAR 
18... 

MAY 
20• • • 
JUL 
1 7• •• 

SEP 
22... 

.37 J.42 J.46 J2.0 J.030 J.09 J.010 J10 J26 J100 

J

.28 J.30 J.45 J2.0 J<.010 J.03 J<.010 J5 J6.4 J100 

J

.30 J.35 J.52 J2.3 J.040 J.12 J.010 J8.5 J68 J110 J100 

J

.47 J.51 J.56 J2.5 J.030 J.09 J<.010 J19 J48 J100 

J

.27 J.28 J.33 J1.5 J.03 J.020 J10 J7.7 J100 

.2? J.26 J.29 J1.3 J.020 J.06 J<.010 J4.8 J5 J4.5 J100 



STREAMS TRIBUTARY TO LAKE SUPERIOR J 45 

04043004 STURGEON RIVER NEAR CMASSELL, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CHRO- 
;3ARTUM. JCADMIUM JMIUM, CHRO- COBALT, 

ARSENIC TOTAL BARIUM, TOTA1. CADMIUM TOTAL MIUM, TOTAL COBALT, 
DIS- RECOV- DIS- RECOV- fits- RECOV- DIS- RECOV- DIS- 
SOLVED ERABLE SOLVED FRABLE SOLVED ERABLE SOLVED ERABLE SOLVED 
(UG/L J(UG/L J(tJC,/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
AS AS) JAS HA) JAS RA) JAS CD) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

ARSENIC 
TOTAL 

TIME J(UG/L 
DATE JAS AS) 

OCT 
21... J1245 J3 

JAN 
14... J1100 

MAY 
20... J1130 J0 
JUL 
17... J1115  

3 J100 J40 

3 J<50 J40 

0 J100 J30 

2 J100 J30  

J

3 J20 J0 J0 J0 

J

2 J20 J10 J1 J0 

J

<1 J10 J10 J4 J0 

J

<1 J20 J10 J4 J1 

1 

1 

MANGA- 

J

COPPER, JIRON. JLEAD, JNESE, MANGA- MERCURY 
TOTAL COPPER, TOTAL IRON, TOTAL LEAD. TOTAL NESE, TOTAL MERCURY 
PECOV- 015- RECOV- OIS- PECOV- DIS- RECOV- DIS- RECOV- DIS-
EPABLE SOLVED FRAHLE SOLVED ERABLE. SOLVED ERABLE SOLVED ERABLF SOLVED 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

J

AS CU) JAS CU) JAS FE) JAS FE) JAS PP) JAS P9) JAS MN) JAS MN) JAS HG) JAS HG) 

J

2 J1 J740 J410 J2 J0 J40 J20 J<.1 J<.1 

J

2 J0 J470 J280 J3 J30 J.3 J<.1 

3 J700 J380 J1 J0 J40 J20 J.2 J<.1 

J

4 J2 J600 J300 J4 J1 J50 J30 J.1 J<.1 

()ATE 

OCT 
21 • •• 

JAN 
14 • • • 

MAY 
20• • • 

JUL 
17... 

CARBON, 

J

NICKEL, JSELF- SILVER, JZINC, JCARBON. ORGANIC 
TOTAL NICKEL, SELE- NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS-
ATCOV- DIS- NIUM• DIS- RECOV- DIS- RECOV- DIS- DIS-. PENDEU 
FRABLE SOLVED TOTAL SOLVED ERAPLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(0G/L J(UG/L J(0G/L J(UG/L J(MG/L J(MG/L 

DATE JAS NI) JAS NI) _AS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
21... J1 J1 J0 J0 J0 J0 J10 J2 J21 

J.4 
JAN 
14• • • J5 J1 J0 J0 J0 J0 J10 J<4 J9.2 J.3 

MAY 
20•• • J6 J2 J0 J0 J0 J0 J30 J<4 J17 J.4 

JUL 
17• • • J21 J1 J0 J0 J0 J0 J10 J10 J6.9 

J.3 



 

 

 

 

46 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATE 
J

JAN 14,81 JMAR 18,81 JMAY 20,81 JJUL 17,81 JSEP 22,81 
TIME. J 1100 J1115 J1130 J1115 J1015 

TOTAL CELLS/ML 
J

26 J170 J140 J3000 J690 

DIVERSITY: DIVISION J0.0 J1.2 J0.7 J0.9 J1.9 
.CLASS J 0.0 J1.2 J0.7 J0.9 J1.9 
..ORDER J0.0 J1.2 J0.9 J1.4 J2.1 
...FAMILY J0.0 J2.6 J0.9 J1.4 J2.3 
....GENUS J0.0 J2.6 J0.9 J1.8 J2.3 

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 
...CHLOROCOCCACEAE 
....SCHROEDERIA 
...SCFNEDESMACEAE 
....COELASTRUM 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 
...VOLVOCACEAF 
....PANDORINA 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
...FUNOTIACEAE 
....EUNOTIA 
...FRAGILARIACEAE 
....FRAGILARIA 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...MERIDIONACEAE 
....MERIDION 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 
....NIT7SCHIA 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 

- - 26 J1 

110# 17 

14 J8 

J

410 J14 

26#100 
J

13 9 J* 0 
J

72 10 
-- J130 4 

42# 25 
J - - 

- - 14 J8 

13 J9 J- - - 

14 J8 

28# 17 

14 8 
J

* 0 J86 13 

* 0 J29 4 

....ANACYSTIS J 42# 25 J120# 82 J - - 

..NOSTOCALES 

...NOSTOCACEAE 

....ANARAENA J 300 10 J- 

....APHANIZOMENON J 1800# 61 J290$ 42 

..0SCILLATORIALES 

...0SCILLATORIACEAF 

....OSCILLATORIA J 270 J9 J- 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS 

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

100 15 



--- 

47 STREAMS TRIBUTARY TO LAKE SUPERIORJ
 

04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 


SPECIFIC CONDUCTANCE (mTC90.4405/Cm AT 25 nEci.JJC). wATER YEAR OCTO8Ew 1980 TO SEPTEM8ER 1981 
ONCE-DAILY 

5AY OCT NOV DEC JAN MAR APR MAY JUN JUL AUG SEP 

1 102 115 134 144 122 58 66 105 128 141 156 

2 110 12e 136 147 121 56 72 108 128 140 153 

3 48• 123 139 147 121 56 72 106 129 144 165 

4 104 118 141 146 122 56 72 106 155 156 165 

S 105 125 141 146 119 56 74 105 153 125 161 


5 ---
 96 127 142 147 119 56 72 106 157 157 161 

/ --_ 106 120 142 146 1?3 65 76 106 155 125 164 

H 112 131 141 149 124 63 76 96 155 157 165 

,:, 113 1?0 147 149 116 63 74 95 155 111 161 

10 --- 9$ 1e6 146 150 116 58. 98 96 157 156 164 


11 96 120 161 150 117 58 98 94 157 145 156 

1? 96 1?u 161 151 116 57 97 98 156 144 156 

13 96 123 161 151 1?6 58 98 98 155 156 156

14 ---
 98 lel 147 151 125 63 98 96 138 156 156 

1 97 120 139 151 123 62 97 86 137 156 156. 


16 97 128 140 15/ 125 61 98 88 138 159 156 

1/ 97 130 146 150 128 68 98 82 139 156 156 

18 98 131 146 !SU 1?8 68 97 82 140 156 ---

14 99 131 141 141 124 68 96 82 143 152 156 

20 103 132 142 143 122 67 99 83 155 156 156 


21 103 105 131 14? 121 123 6d 100 82 151 156 156 

22 98 107 131 144 116 123 58 96 84 153 156 194 

23 101 114 134 148 12o 92
1?? 62 95 151 156 174 

24 104 103 134 149 118 1?4 --- 96 92 153 160 172

25 109 120 134 14b 122 117 62 97 93 155 156 169 


26 98 115 134 144 123 119 62 97 125 156 173 

27 111 112 134 144 124 80 66 97 97 --- 144 173 

28 44 122 135 144 124 74 67 104 97 128 144 173 

29 100 123 139 .J--- bb 66 103 122 III 144 172
144 

30 )06 120 136 146 --- 66 67 10? 99 111 144 162 

31 10? --- 138 143 57 --- 100 --- 125 163 ---


TEmPEk4TDkE, wATER (OFG. C),JwATFR YEAR OCTOHER 1980 TO SEPTEMBER 1981 
ONCE-DAILY 

DAY nCT Nov 10-C JAN FE6 MARJAPR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

6.5 
6.5 
6.0 
6.0 
6.0 

1.5 
.5 
.5 
.5 
.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

2.5 
2.0 
2.5 
2.6 
3.0 

9.5 
9.0 
10.0 
10.0 
10.5 

---
17.0 
17.5 
18.0 
18.5 

23.0 
23.0 
24.0 
24.0 
24.0 

22.0 
22.0 
21.5 
21.5 
22.0 

17.5 
17.5 
17.0 
17.0 
17.0 

6 
7 
H 
9 
10 

6.0 
5.0 
4.0 
4.0 
4.5 

1.0 
.5 
1.0 
.5 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.0 
3.5 
4.0 
4.0 
3.5 

10.0 
10.0 
10.0 
10.5 
11.0 

18.0 
16.5 
18.0 
18.5 
19.0 

23.5 
23.5 
23.5 
24.0 
24.0 

21.5 
21.0 
21.0 
21.0 
20.5 

16.5 
17.0 
16.5 
16.5 
16.0 

11 
12 

3.5 
3.5 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

4.0 
4.5 

11.0 
12.0 

19.0 
19.0 

24.0 
23.5 

20.5 
20.0 

16.0 
16.0 

13 
14 
15 

3.0 
4.0 
3.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

5.0 
4.5 
5.0 

13.0 
13.5 
14.5 

19.5 
19.5 
19.0 

24.0 
23.5 
23.5 

20.0 
20.0 
20.0 

15.5 
16.0 
15.5 

16 3.5 .0 .0 .0 .0 5.0 14.5 19.0 23.0 20.0 15.5 
17 3.0 .0 .0 .0 .0 5.0 15.0 19.5 23.0 20.0 15.5 
Is 
19 
20 

2.5 
2.0 
2.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

5.5 
6.0 
6.0 

15.0 
16.0 
15.5 

20.0 
19.0 
19.0 

23.0 
24.0 
24.5 

19.5 
19.5 
19.0 

-7-
15.0 
15.5 

21 
22 
23 
24 
25 

7.5 
7.0 
8.0 
R.0 

7.0 

2.5 
3.0 
3.0 
2.5 
2.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.0 
1.0 
1.5 
1.0 
1.0 

6.0 
6.5 
6.5 

7.0 

15.5 
16.0 
16.5 
16.0 
16.0 

19.5 
19.5 
20.0 
20.5 
21.0 

24.0 
24.0 
24.0 
24.0 
24.0 

19.0 
19.0 
19.0 
19.0 
18.5 

15.0 
18,0 
18.0 
20.0 
18.0 

26 
27 
28 
29 
30 
31 

7.0 
6.5 
6.5 
6.5 

b.c; 
6.5 

2.0 
2.0 
1.5 
1.0 

2.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.o 

.0 

.0 

1.5 
1.5 
2.0 
2.0 
2.0 
2.0 

7.0 
8.0 
8.0 
8.5 
9.0 

17.0 
16.0 
16.0 
17.0 
17.0 
17.0 

21.5 
22.0 
22.0 
22.0 
22.5 
---

---
23.0 
22.5 
22.5 
22.0 

18.5 
18.5 
18.0 
18.0 
17.5 
17.0 

18.0 
18.0 
18.0 
18.0 
18.0 
---
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48 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04043050 TRAP ROCK RIVER NEAR LAKE LINDEN, MI 

LOCATION.--Lat 47°13'43", long 88°23'07", in SPA SE4 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 ft3/s (0.003 m3/s) mine pumpage. Small diversions for sprinkler irrigation. 

AVERAGE DISCHARGE.--15 years, 44.7 ft3.s (1.266 m3/s), 21.68 in/yr (551 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Mdximum discharge, 1,590 ft3/s (45.0 m3/s) May 10, 1979, gage height,•10.72 ft (3.267 m); minimum daily, 
6.8 ft3/s (0.19 m3/s) Oct. 3, 1976; minimum gage height, 3.85 ft (1.173 m3/s) June 23, 1977. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 380 ft3/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) 

Mar. 30 0500 520 14.7 7.10 2.164 Apr. 23 2200 502 14.2 7.01 2.137 
Apr. 11 	 0400 *656 18.6 *7.78 2.371 

Minimum daily discharge, 11 ft3/s (0.31 m3/s) Sept. 22-24. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 21 31 23 17 17 55 380 53 43 36 15 16 
2 22 28 21 17 17 50 314 46 52 28 16 18 
3 23 27 21 17 17 45 336 53 208 25 15 16 
4 21 28 21 17 17 40 330 97 115 28 34 15 
5 20 27 21 17 17 35 202 135 64 24 23 14 

6 18 26 21 17 17 32 156 85 42 21 32 14 
7 18 25 27 17 17 30 198 61 33 19 66 15 
8 18 24 36 17 17 29 268 50 36 18 43 25 
9 18 49 30 17 17 29 260 45 33 17 28 28 
10 17 44 26 17 17 29 442 42 32 16 24 26 

11 32 32 25 17 17 28 446 41 29 16 34 24 
12 64 29 24 17 17 29 232 43 28 16 23 21 
13 46 32 24 17 17 29 208 38 29 15 19 19 
14 34 34 22 17 18 29 222 34 50 15 18 16 
15 28 32 22 17 19 29 140 31 181 15 17 15 

16 25 28 21 17 22 29 121 28 89 14 16 18 
17 31 28 21 17 26 28 147 27 51 16 15 20 
18 39 25 20 17 32 27 120 26 36 15 14 17 
19 37 25 20 17 46 25 83 25 28 15 14 15 
20 31 26 20 17 56 24 65 24 25 15 13 13 

21 28 30 19 17 54 24 55 23 26 15 13 12 
22 27 30 18 17 61 25 57 22 24 14 13 11 
23 44 32 18 17 104 30 266 21 22 14 13 11 
24 104 34 18 17 134 35 305 23 55 14 13 11 
25 194 30 18 18 109 46 140 23 81 62 13 12 

26 110 26 18 19 85 69 100 21 45 41 12 14 
27 72 25 17 19 75 86 85 21 31 25 13 20 
28 62 24 17 18 64 150 96 20 31 20 12 18 
29 49 24 17 18 --- 334 77 21 103 17 12 18 
30 39 24 17 18 474 62 84 58 16 13 19 
31 35 17 17 318 --- 46 --- 15 13 ---

TOTAL 1327 879 660 535 1126 2242 5913 1309 1680 637 619 511 
MEAN 42.8 29.3 21.3 17.3 40.2 72.3 197 42.2 56.0 20.5 20.0 17.0 
MAX 194 49 36 19 134 474 446 135 208 62 66 28 
MIN 17 24 17 17 17 24 55 20 22 14 12 11 
CFSM 1.53 1.05 .76 .62 1.44 2.58 7.04 1.51 2.00 .73 .71 .61 
IN. 1.76 1.17 .88 .71 1.50 2.98 7.86 1.74 2.23 .85 .82 .68 

CAL YR 1980JMEAN 41.6JMIN 11J
TOTAL 15220 MAX 551JCFSM 1.49 IN 20.22 

WTR YR 1981J MAX 474JCFSM 1.71 IN 23.17
TOTAL 17438 MEAN 47.8JMIN 11J


http:height,�10.72
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STREAMS TRIBUTARY TO LAKE SUPERIOR 49 

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.--Complete ice cover during winter period. 

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, 22.0°C July 7; minimum, 0.0°C on many days during winter period. 


TEMPERATURE. WATER (DEG. C)• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMAXJJMAX MAX MAX MAXJ
MIN MIN MINJJJMINJJMINJJMIN 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

1 13.0 11.0 3.5 3.0 1.5 .5 .0 .0 .0 .0 1.5 .5

2 12.5 10.0 3.5 3.0 .5 .0 .0 .0 .0 .0 .5 .0

3 10.0 8.5 4.5 3.5 .0 .0 .0 .0 .0 .0 .0 .0

4 8.5 7.0 5.0 4.5 .0 .0 .0 .0 .0 .0 1.0 .0
5 7.5 5.0 4.5 3.0 1.0 .0 .0 .0 .0 .0 .0 .0 

6 10.0 7.0 5.5 3.5 2.0 1.0 .0 .0 .0 .0 .5 .0
7 10.0 7.0 5.5 3.5 2.0 2.0 .0 .0 .0 .0 1.5 .0

8 11.0 9.0 3.5 1.5 2.0 .5 .0 .0 .0 .0 3.0 1.0
9 9.0 6.5 2.0 2.0 .5 .0 .0 .0 .0 .0 3.0 1.5

10 10.0 8.0 2.0 1.5 .0 .0 .0 .0 .0 .0 3.0 2.0 

11 8.5 6.5 1.5 1.0 .0 .0 .0 .0 .0 .0 3.5 1.0

12 6.5 5.5 1.5 .5 .0 .0 .0 .0 .0 .0 4.0 1.5
13 6.0 5.5 2.0 1.0 .0 .0 .0 .0 .0 .0 2.5 .5
14 6.0 5.0 2.5 2.0 .0 .0 .0 .0 .0 .0 2.5 .0
15 6.5 4.5 2.5 2.0 .0 .0 .0 .0 .0 .0 2.0 .0 

16 6.5 4.5 2.0 .5 .0 .0 .0 .0 .0 .0 1.0 .0
17 8.5 6.5 1.5 1.5 .0 .0 .0 .0 .0 .0 .5 .0
18 7.5 6.0 1.5 1.0 .0 .0 .0 .0 .0 .0 .0 .0

19 6.0 5.5 2.0 1.5 .0 .0 .0 .0 .0 .0 .5 .0

20 6.0 5.5 2.0 1.0 .0 .0 .0 .0 .0 .0 2.0 .5 

21 6.0 4.5 2.0 1.5 .0 .0 .0 .0 1.5 .0 4.0 1.5 

22 5.0 4.5 2.0 1.0 .0 .0 .0 .0 1.5 .5 5.0 1.5
23 5.0 4.5 2.0 1.5 .0 .0 .0 .0 .5 .5 4.5 2.0
24 5.5 5.0 1.5 .5 .0 .0 .0 .0 .5 .5 4.5 1.5
25 5.5 4.0 .5 .0 .0 .0 .5 .0 .5 .5 4.0 1.5 

26 4.0 3.0 1.5 .5 .0 .0 .5 .0 1.0 .5 2.5 2.0
27 3.5 3.0 1.5 .5 .0 .0 .0 .0 1.0 .5 3.0 .5

28 3.0 2.0 1.0 .5 .0 .0 .0 .0 1.5 .5 2.5 1.0
29 3.0 2.5 1.5 1.0 .0 .0 .0 .0 ---J1.0 .5
30 4.0 2.5 2.0 1.5 .0 .0 .0 .0 .5 .5

31 4.0 3.5 --- --- .0 .0 .0 .0 --- 1.5 .5 

MONTH 13.0 2.0 5.5 .0 2.0 .0 .5 .0 1.5 .0 5.0 .0 




 
SO STREAMS TRIBUTARY TO LAKE SUPERIOR 

04043050 TRAP ROCK RIVER NEAR LAKE LINDEN, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MAXJ
MINJMIN MIN MAXJ
MIN MAX MAXJMAXJ MIN 


APRIL MAY 
 JUNEJJULY AUGUST SEPTEMBER 

1 1.5 .5 
 9.5 6.0 14.0 12.5 18.0 14.0 18.5 15.5 17.0 14.5
2 3.0 .5 8.5 6.5 
 15.5 11.5 18.5 13.5 19.5 14.5 14.5 13.0
3 1.5 1.0 7.5 7.0 15.0 13.5 17.0 14.5 18.5 15.5 15.5 11.0
4 
 1.5 .5 8.5 7.5 17.0 12.5 20.0 15.0 19.0 15.0 15.0 13.5
5 2.0 .5 10.0 7.5 
 18.5 14.5 20.5 15.0 19.0 15.0 13.5 11.0 

6 3.0 .5 10.0 6.5 
 17.5 14.5 21.5 15.5 18.0 15.0 14.0 12.0
7 4.0 1.5 11.0 7.0 15.5 13.0 22.0 16.0 16.0 15.0 13.5 12.0
8 3.5 1.5 10.5 8.0 16.0 13.0 21.5 16.5 18.0 14.0 14.0 11.5
9 5.0 1.5 10.5 6.5 17.5 13.0 20.5 16.5 18.5 16.0 14.5 10.0
10 5.5 
 2.5 9.5 5.0 18.0 14.5 20.5 15.5 17.5 15.5 16.0 12.0 


11 4.0 2.0 10.0 6.5 
 18.0 14.0 19.0 16.0 18.5 15.0 14.5 12.5
12 5.5 
 2.5 11.5 7.5 19.0 15.0 18.0 15.0 19.0 15.5 15.5 12.5
13 5.0 4.0 11.0 8.5 
 16.5 14.5 20.5 15.5 18.5 15.5 16.0 13.0
14 4.5 3.0 13.0 8.5 16.0 14.0 18.5 14.5 19.5 16.0 15.5 12.5
15 5.0 2.0 14.5 9.5 
 16.5 15.5 16.5 12.0 19.0 15.5 14.0 11.5 

16 8.0 4.0 
 13.5 10.0 17.0 15.0 16.0 14.0 17.5 13.0 11.5 10.0
17 
 8.0 6.5 13.0 8.5 
 17.5 13.0 17.5 14.0 17.0 12.0 11.0 8.5
18 7.5 5.0 14.0 
 8.0 17.5 15.5 17.5 14.5 17.5 12.0 11.5 10.0
19 7.0 
 5.0 15.0 9.0 17.5 13.5 19.0 14.5 17.0 13.0 13.0 11.0
20 6.0 3.5 16.5 10.0 
 16.0 13.5 18.0 13.5 16.5 12.5 12.5 9.0 

21 5.0 3.5 17.5 12.0 14.5 12.5 15.0 11.0 16.5 13.0 11.0 8.5
22 5.0 4.5 17.0 
 12.0 15.5 12.0 16.0 11.0 16.5 13.0 9.5 7.0
23 5.0 
 3.0 15.5 12.5 15.0 12.0 16.5 11.5 17.0 14.5 9.5 7.0
24 4.5 2.5 16.0 12.5 
 14.0 12.0 16.5 13.5 17.5 14.5 10.5 9.0
25 6.0 3.5 15.0 13.5 15.5 12.0 16.5 14.5 16.0 12.5 10.0 10.0 

26 6.5 4.5 14.5 12.0 
 16.5 12.5 16.0 13.0 16.0 14.0 11.5 10.0
27 6.0 5.0 
 16.0 9.5 17.5 13.5 16.5 12.0 17.0 14.0 11.0 8.5
28 
 6.5 5.0 14.5 10.5 16.0 15.0 17.0 13.0 16.5 12.5 9.5 7.5
29 9.0 4.5 17.0 12.0 17.0 17.5 16.5
15.0 12.0 14.5 9.0 8.0
30 9.0 6.5 15.0 12.5 17.5 14.0 16.5 13.5 16.5 15.0 8.0 7.5
31 --- --- 15.5 11.0 
 --- --- 19.5 14.0 17.5 15.5 --- ---


MONTH 
 9.0 .5 17.5 5.0 19.0 
 11.5 22.0 11.0 19.5 12.0 17.0 7.0 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


04044400 CARP RIVER NEAR NEGAUNEE, MI 


LOCATION.--Lat 46031'29",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 mil (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 hm3) 5 mi (8 km) upstream. The city of Ishpeming diverted an average of 2.3 ft3/s (0.065 m3/s) into basin 

as waste effluent (station 04058200). Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--20 years, 61.0 ft3/s (1.728 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 m3/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, 134 ft3/s (3.79 m3/s) June 15, 16, gage height, 3.54 ft (1.079 m); maximum gage height, 

3.80 ft (1.158 m) Dec. 12, backwater from ice; minimum, 11 ft3/s (0.31 m3/s) Feb. 2, gage height, 2.20 ft (0.671 m), result of 

freezeup. 


DISCHARGE. IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY JAN APRJ JUL AUG SEP
OCT NOV DECJJFEB MARJJJMAY JUNJ


1 28 79 73 67 46J109 42 36 42 47
50 62 

2 47 78 73 57 32J103 41 36 57 44 47
50 

3 77 50 112
66 72 65 48J 53 49 56 43 48 

4 68 77 72 48J122 75 46
63 49 90 56 49 

5 65 77 72 62 46J96 122 51 55 46 48
50 


6 64 76 71 60 46J73 78 42 54 46 49
48 

7 62 77 73 39 47 59 39 53 58 52
46J75 


47
8 61 76 75 55 46J82 Si 68 53 60 55 

9 61 80 74 54 46J76 48 56 55 53
47 53 

10 60 80 76 52 46J90 47 43 56 51
43 52 


11 61 77 75 50 40J109 46 40 55 50
30 52 

12 67 77 74 50 50J76 42 45 53 52 49
30 

13 69 83 72 50J69 41 39 53 49 49
50 30 

14 66 84 69 50 50J69 41 65 52 47 48
30 

15 64 69 50 30 58 39 109 53 47 49
81 52J


16 62 85 69 50 55J54 106 52 46 51
30 38 

17 63 77 70 60J55 38 61 53 46 54
50 30 

18 63 76 70 56J51 37 46 53 47 53
50 28 


75 32
19 62 33 50 53J46 37 40 53 46 52 

20 61 75 75 53J43 37 44 53 46
49 30 51 


47 29 36 55 

22 61 75 74 47 52J42 36 44 52 45 51 

21 61 76 75 52J41 50 45 51 


30 

23 61 76 72 46 54J88 36 56 47 45 51
30 

24 71 76 71 46 54J 40 60 44 44 51
31 100 

25 93 75 71 46 54J68 41 59 44 50
33 44 


26 93 73 70 46 53J57 55 56 44 47
36 50 

27 85 73 70 51J52 47 54 44 49 52
46 38 

28 82 70 46 50 53 41 55 43 49 52
73 52J

29 81 73 68 46 77 49 39
---J 78 43 48 51 

30 80 73 67 46 91 45 38 73 43 48 52
---J

31 79 67 46 93 36
--- ---J--- --- 42 47 ---


TOTAL 2067 2310 2182 1581 1391J2163 1675 1579 1488
1319 1472 1516 

MEAN 66.7 77.0 70.4 49.7J72.1 47.5 55.8 50.9 48.0 50.5
51.0 42.5 

MAX 93 85 76 67 60J122 122 109 60 55
93 62 

MIN 28 73 39 32J41 36 36 42 42 47
33 28 


CAL YR 1980JMEAN 57.2 MIN 19
TOTAL 20935 MAX 136J

WTR YR 1981JTOTAL 20743 MEAN 56.8 MAX 122J
MIN 28 
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STREAMS TRIBUTARY TO LAKE SUPERIOR52 

04044563 BIG CREEK NEAR HARVEY, MI 

LOCATION.--Lat 46°26'04", long 87°19'04", in SEA S1 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 mil (44.0 km2). 

PERIOD OF RECORD.--Occasional low-flow measurements, water years 1964-70. June 1979 to September 1981 (discontinued). 

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 for period of no gage-height record, Dec. 19 to Jan. 27, which are fair. Water quality data for 1981 
water year published under "Analyses of samples collected at miscellaneous sites". 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 147 ft3/s (4.16 m3/s) revised, June 17, 1979, gage height, 4.79 ft (1.460 m); minimum 
observed, 23 ft3/s (0.65 m3/s) Sept. 8, 1966, discharge measurement. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 112 ft3/s (3.17 m3/s) Apr. 23, gage height, 4.20 ft (1.280 m); minimum, 24 ft3/s (0.68 
m3/s) Feb. 3, gage height, 2.32 ft (0.707 m) but may have been less during period of no gage-height record Dec. 19 to Jan. 27. 

REVISIONS.--The maximum discharges for the water years 1979 and 1980 have been revised to 147 ft3/s (4.16 m3/s) June 17, 1979, gage 
height, 4.79 ft (1.460 m), and 111 ft3/s (3.14 m3/s) Apr. 9, 1980, gage height, 4.18 ft (1.274 m), superseding figures published in 
the report for 1980. 

DISCHARGE, IN CUPIC FEET PFR SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJJAN MARJJJMAY JUL SEP
DEC FEB APRJJUNJAUG 


1 29 29 30 29 29 31 43 30 30 29 37 29 

2 29 29 30 29 28 30 40 30 30 29 37 29 

3 29 29 30 29 27 30 40 37 41 28 29 29 

4 29 29 30 29 29 30 52 45 35 28 35 28 

5 29 29 30 29 28 30 37 47 31 28 29 29 


6 
 28 29 31 29 28 29 34 34 30 28 28 29 

7 28 29 32 29 28 29 36 31 30 28 29 31 

6 28 29 34 29 28 30 37 30 32 28 28 31 

9 28 32 32 29 28 29 34 30 29 28 35 29 

10 28 30 31 29 28 29 35 30 29 28 33 28 


11 30 29 29 29 27 30 34 30 29 28 30 33 

12 31 30 30 29 27 30 32 29 29 28 29 32 

13 31 36 30 29 28 30 32 29 29 28 29 29 

14 30 35 29 29 27 30 37 29 45 28 29 28 

15 29 30 29 29 28 30 32 29 44 29 28 28 


10 29 29 29 29 29 30 32 29 36 29 28 31 

17 30 29 29 29 30 30 32 29 31 31 28 35 

18 29 29 29 29 33 30 31 29 29 30 28 31 

19 29 29 29 29 33 30 31 29 28 29 28 29 

20 29 29 29 29 32 29 30 29 31 32 28 29 


21 29 30 29 30 31 30 30 29 30 31 28 29 

22 29 30 29 30 32 30 32 28 29 29 28 29 

23 29 30 29 30 34 31 65 29 29 29 28 28 

24 
 29 30 29 30 33 31 43 29 29 29 28 29 

25 35 29 31 34 28
29 30 32 29 31 28 29 


26 30 30 29 30 30 34 33 31 28 29 31 29 

27 29 30 29 29 30 33 32 29 28 29 29 29 

28 29 29 32 33 28 29
30 29 38 29 29 28 

29 29 30 29 29 --- 44 31 30 37 29 30 28 

30 29 30 29 28 46 31 30 32 29 29 29 

31 29 --- 29 28 40 --- 29 --- 29 29 ---


TOTAL 908 898 921 903 828 985 1075 957 946 897 922 884 

MEAN 29.3 29.9 29.7 29.1 29.6 31.8 35.8 30.9 31.5 28.9 29.7 29.5 

MAX 35 36 34 30 
 34 46 65 47 45 32 37 35 

MIN 28 
 29 29 28 27 29 30 28 28 28 28 28 

CFSM 
 1.72 1.76 1.75 1.71 1.74 1.87 2.11 1.82 1.85 1.70 1.75 1.74 

IN. 1.99 1.96 2.02 1.98 1.81 2.16 2.35 2.09 2.07 1.96 2.02 1.93 


CAL YR 1980 TOTAL 11149J
MEAN 30.5 MAX 82JJCFSM 1.79J
MIN 27JIN 24.40 

WTR YR 1981 TOTAL 11124JMEAN 30.5 MAX 65JJCFSM 1.79J
MIN 27JIN 24.34 
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53 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04044573 CEDAR CREEK NEAR HARVEY, MI 

LOCATION.--Lat 46°27'20", long 87021'42", in NW' 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 2 (23.41 km2). 

PERIOD OF RECORD.--June 1979 to September 1981 (discontinued). 

GAGE.--Water-stage recorder. Altitude of gage is 720 ft (219 m) from topographic map (nearest 10 ft). 

REMARKS.--Records good except those for period of no gage-height record, Dec. 21 to Mar. 9,and those above 20 ft3/s (0.57 m3/s), which 
are fair. Water quality data for 1981 water year published under "Analyses for samples collected at miscellaneous sites". 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 34 ft3/s (0.96 m3/s) July 30, 1979, gage height, 1.27 ft (0.387 m); minimum, 11 ft3/s 
(0.31 m3/s) on many days. 

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 mi2 (23.75 km2). 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 25 ft3/s (0.71 m3/s) Apr. 23; maximum gage height, 1.13 ft (0.344 m) Oct. 11, 24, 25, Apr. 
23; minimum discharge, 11 ft3/s (0.31 m3/s) on many days during April and June. 

DISCHARGE. IN CURIC FEET PER SECONO, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

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

1 14 16 14 12 12 13 13 12 12 12 14 13 
2 14 16 14 12 12 13 12 12 12 12 13 13 
3 15 16 14 12 12 13 12 13 14 12 13 12 
4 15 15 14 12 12 13 15 14 12 12 13 12 
5 15 15 14 12 12 13 12 13 12 12 13 12 

6 15 15 14 12 12 13 12 12 12 12 12 12 
7 15 15 14 12 12 13 12 12 12 12 12 13 
8 16 15 14 12 12 13 12 12 12 12 12 12 
9 16 15 14 12 12 13 12 12 12 12 16 12 

10 17 14 14 12 12 13 12 12 12 12 14 12 

11 18 14 13 12 12 13 12 12 12 12 13 12 
12 19 14 13 12 12 13 11 12 12 12 13 12 
13 18 15 13 12 12 13 11 12 12 12 13 12
14 18 14 12 12 12 13 12 12 15 12 13 12 
15 17 14 12 12 12 13 11 12 13 12 13 12 

16 17 13 12 12 12 12 11 12 12 12 13 13 
17 18 13 12 12 13 12 11 13 12 12 12 13 
18 17 13 12 12 14 12 11 13 12 12 12 13 
19 16 13 12 12 14 12 11 13 12 12 13 12 
20 16 13 12 12 14 12 11 12 12 12 13 12 

21 16 14 12 13 13 13 11 12 12 13 13 12 
22 16 14 12 13 13 13 11 12 12 12 13 12 
23 16 14 12 13 14 12 16 12 11 12 13 12 
24 17 14 12 13 14 12 12 13 12 12 13 12 
25 18 14 12 13 14 12 11 13 12 12 13 12 

26 17 14 12 13 13 12 11 12 12 12 13 12 
27 17 14 12 13 13 12 11 12 12 12 13 12 
28 16 14 12 13 13 13 12 12 12 12 13 12 
29 16 14 12 12 --- 13 12 12 13 12 13 12 
30 16 14 12 12 14 12 12 12 12 13 13 
31 16 --- 12 12 13 --- 12 --- 12 13 

TOTAL 507 428 395 380 354 394 355 381 366 373 403 367 
MEAN 16.4 14.3 12.7 12.3 12.6 12.7 11.8 12.3 12.2 12.0 13.0 12.2 
MAX 19 16 14 13 14 14 16 14 15 13 16 13 
MIN 14 13 12 12 12 12 11 12 11 12 12 12 
CFSM 1.81 1.58 1.41 1.36 1.39 1.41 1.31 1.36 1.35 1.33 1.44 1.35IN. 2.09 1.76 1.63 1.56 1.46 1.62 1.46 1.57 1.51 1.53 1.66 1.51 

CAL YR 1980 TOTAL 4733 MEAN 12.9 MAX 20 MIN 11 CFSM 1.43 IN 19.47 
wTR YR 1981 TOTAL 4703 MEAN 12.9 MAX 19 MIN 11 CFSM 1.43 IN 19.35 
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04044583 CHERRY CREEK NEAR HARVEY, MI 

LOCATION.--Lat 46°27'57", long 87°21'53", in NE1/4 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 mil (11.73 km2). 

PERIOD OF RECORD.--Occasional low-flow measurements, water years 1971-79. October 1965 to September 1970, June 1979 to September 1981 
(discontinued). 

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. Water quality data for 1981 water year published under "Analyses of samples collected at miscellaneous sites". 

AVERAGE DISCHARGE.--7 years, (water years 1966-70, 1980-81), 19.1 ft3/s (0.541 m3/s), 57.26 in/yr (1,454 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 37 ft3/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 ft3/s (0.45 m3/s) Jan. 25, 1967; minimum gage height, 2.24 ft (0.683 m) July 28, 
1970 (stop logs removed). 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 27 ft3/s (0.76 m3/s) Apr. 23, gage height, 3.75 ft (1.143 m); minimum daily, 18 ft3/s 
(0.51 m3/s) Sept. 12-15. 

DISCHARGE,J
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DECJJJAN FE8 APRJJUNJ SEP
MARJJJMAY JUL AUG 


1 20 20 20 20 20 20 20 20 20 20 19 19 

2 20 20 20 20 20 20 20 20 20 20 19 19 

3 20 20 20 20 20 20 20 21 21 20 19 19 

4 20 20 20 20 20 20 21 21 20 20 19 19 

5 20 20 20 20 20 20 20 21 20 20 19 19 


6 20 20 20 20 20 20 20 20 20 20 19 19 

7 
 20 20 20 20 20 20 20 20 20 20 19 20 

8 20 20 20 20 20 20 20 20 20 20 19 19 

9 20 20 20 20 20 20 20 20 20 20 20 19 

10 20 20 20 20 20 20 20 20 20 20 19 19 


11 21 20 20 20 20 20 20 20 20 20 19 19 

12 21 20 20 20 20 20 20 20 20 20 19 18 

13 21 
 21 20 20 20 20 20 20 20 20 19 18 

14 20 20 20 20 21 19
20 20 20 20 20 18 

15 20 20 20 20 20 20 20 20 20 20 19 18 


16 20 20 20 20 20 20 20 20 20 20 19 19 

17 20 20 20 20 20 20 20 20 20 20 19 20 

18 
 20 20 20 20 20 20 20 20 20 20 19 19 

19 
 20 20 20 20 20 20 20 20 20 20 19 19 

20 
 20 20 20 20 20 20 20 20 20 20 19 19 


21 20 20 20 20 20 20 20 20 20 20 19 19 

22 20 20 20 20 20 20 20 20 20 20 19 19 

23 20 20 20 20 20 20 22 20 20 20 19 19 

24 21 20 20 20 20 20 20 20 20 20 19 19 

25 
 21 20 20 20 20 20 20 20 20 20 19 19 


26 20 20 20 20 20 20 20 20 20 20 19 19 

27 20 20 20 20 20 20 20 20 20 19 19 19 

28 20 20 20 20 20 20 20 20 20 20 19 19 

29 20 20 20 
 20 --- 20 20 20 20 20 19 19 

30 20 20 20 20 21 20 20 20 19 19 20 

31 20 --- 20 20 20 --- 20 --- 19 19 ---


TOTAL 625 601 620 620 560 621 603 623 602 617 590 569 

MEAN 20.2 20.0 20.0 ?0.0 20.0 20.0 20.1 20.1 20.1 19.9 19.0 19.0 

MAX 21 21 20 20 20 21 22 21 21 20 20 20 

MIN 
 20 20 20 20 20 20 20 20 20 19 19 18 

CFSM 4.46 4.42 4.42 4.42 4.42 4.42 4.44 4.44 4.44 4.39 4.19 4.19 

IN. 5.13 4.93 5.09 5.09 4.60 5.10 4.95 5.11 4.94 5.07 4.84 4.67 


CAL YR 1980JTOTAL 7302 MEAN 20.0 MAX 23 MIN 19 CFSM 4.42 IN 59.95 

TOTAL 7251 MEANJ
WTR YR 1981J19.9 MAX 22 MIN 18 CFSM 4.39 IN 59.53 
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04044595 SILVER CREEK AT HARVEY, MI 

LOCATION.--Lat 46°29'24", long 87°22'19", in NW; NEk 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 mil (22.22 km2). 

PERIOD OF RECORD.--Occasional low-flow measurements, water years 1962-64. June 1979 to September 1981 (discontinued). 

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 for period of no gage-height record, Dec. 17 to Jan. 27, which are fair. Water quality data for 1981 
water year published under "Analyses for samples collected at miscellaneous sites". 

EXTRINES 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 YEAR.--Maximum discharge, 36 ft3/s (1.02 m3/s) Apr. 23, gage height, 3.41 ft (1:039 m); minimum, 8.5 ft3/s (0.24 
m3/s) June 26, 27, Aug. 20, 21, 22, 23, 25; minimum gage height, 2.53 ft (0.771 m) on many days in July and August. 

IN CUPIC
DISCHARGE,JFEET PER SECOND. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 

DAY OCT NOVJDEC JAN FEBJMAR�APR MAY JUNJJUL AUG SEP 

1 8.9 9.0 8.7 8.8 8.9 9.2 13 9.3 9.0 8.6 8.9 8.8 
2 8.9 9.0 8.7 8.8 8.9 9.2 11 9.3 8.8 8.7 8.8 8.8 
3 
4 
5 

8.9 
8.8 
8.8 

9.0 
9.0 
9.0 

8.7 
8.7 
8.7 

8.8 
8.8 
8.8 

8.9 
8.9 
8.9 

9.2 
9.2 
9.2 

11 
17 
11 

11 
15 
19 

11 
9.6 
9.0 

8.7 
8.7 
8.8 

8.8 
9.1 
8.7 

8.8 
8.8 
8.8 

6 
7 

8.9 
8.9 

8.9 
8.9 

8.7 
8.8 

8.8 
8.8 

8.9 
8.9 

9.2 
9.2 

9.7 
10 

11 
9.8 

8.9 
9.3 

8.7 
8.7 

8.8 
8.8 

8.8 
9.2 

8 9.1 9.0 8.9 8.8 8.9 9.2 10 9.5 9.0 8.7 8.7 9.0 
9 9.0 9.2 8.7 8.8 9.0 9.2 9.5 9.4 8.9 8.7 10 8.8 
10 9.1 8.9 8.7 8.8 9.0 9.2 10 9.3 8.8 8.7 9.2 8.8 

11 9.5 8.8 8.7 8.8 9.0 9.2 9.7 9.3 8.8 8.8 8.9 9.0 
12 9.5 9.0 8.7 8.8 9.0 9.2 9.2 9.3 8.7 8.9 8.8 8.8 
13 
14 
15 

9.4 
9.2 
9.2 

9.4 
9.1 
8.9 

8.7 
8.7 
8.7 

8.8 
8.8 
8.8 

9.0 
9.0 
9.0 

9.2 
9.2 
9.2 

9.2 
9.5 
9.2 

9,2 
9.2 
9.2 

9.3 
10 
9.8 

8.8 
8.9 
9.0 

8.7 
8.7 
8.7 

8.8 
8.9 
8.8 

16 
17 
18 
19 
20 

9.2 
9.5 
9.6 
9.3 
9.3 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 
8.8 
9.0 
9.2 
9.2 

9.0 
9.3 
9.5 
9.3 
9.2 

9.2 
9.2 
9.2 
9.2 
9.2 

9.2 
9.2 
9.2 
9.2 
9.3 

9.2 
9.1 
9.1 
9.1 
9.1 

9.0 
8.9 
8.8 
8.8 
9.0 

9.0 
9.0 
9.1 
9.0 
9.1 

8.7 
8.7 
8.7 
8.7 
8.6 

9.0 
8.9 
8.9 
8.9 
9.0 

21 
22 
23 
24 

9.3 
9.2 
9.2 
9.4 

8.9 
8.9 
8.9 
8.8 

8.8 
8.8 
8.8 
8.8 

9.0 
9.0 
9.2 
9.2 

9.2 
9.2 
9.4 
9.5 

9.2 
9.2 
9.4 
9.6 

9.3 
9.4 
23 
14 

9.0 
9.0 
9.0 
9.1 

8.9 
8.8 
8.8 
8.8 

9.0 
8.9 
8.8 
8.8 

8.6 
8.6 
8.6 
8.7 

9.0 
9.1 
9.0 
9.1 

25 9.8 8.7 8.8 9.2 9.4 9.8 10 9.0 8.7 9.1 8.7 9.2 

26 
27 

9.3 
9.1 

8.8 
8.8 

8.8 
8.8 

9.0 
8.9 

9.3 
9.3 

10 
10 

9.9 
9.7 

9.1 
9.0 

8.6 
8.6 

8.9 
8.8 

8.7 
8.6 

9.2 
9.2 

28 
29 
30 
31 

9.1 
9.1 
9.1 
9.0 

8.9 
8.8 
8.8 
---

8.8 
8.8 
8.8 
8.8 

8.9 
8.9 
8.8 
8.8 

9.3 
---

12 
14 
17 
13 

9.6 
9.5 
9.3 
---

8.9 
9.0 
8.9 
8.9 

8.8 
8.9 
8.6 
---

8.8 
8.8 
8.8 
8.7 

8.6 
8.7 
8.7 
8.8 

9.3 
9.3 
9.5 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

284.6 
9.18 
9.8 
8.8 
1.07 
1.23 

267.4 
8.91 
9.4 
8.7 
1.04 
1.16 

271.6 
8.76 
8.9 
8.7 
1.02 
1.18 

275.9 
8.90 
9.2 
8.8 
1.04 
1.20 

255.1 
9.11 
9.5 
8.9 
1.06 
1.11 

307.2 
9.91 

17 
9.2 
1.16 
1.33 

318.8 
10.6 
23 
9.2 
1.24 
1.38 

303.3 
9.78 

19 
8.9 
1.14 
1.31 

270.9 
9.03 

11 
8.6 
1.05 
1.17 

274.0 
8.84 
9.1 
8.6 
1.03 
1.19 

272.3 
8.78 

10 
8.6 
1.02 
1.18 

269.5 
8.98 
9.5 
8.8 
1.05 
1.17 

CAL YR 1980 TOTAL 3534.6JMAX 36JJCFSM 1.13J
MEAN 9.66 MIN 8.7JIN 15.32 

wTR YR 1981 TOTAL 3370.6JMEAN 9.23 MAX 23JJCFSM 1.08J
MIN 8.6JIN 14.61 
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56 	 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI 
(National stream-quality accounting network and pesticide station) 

LOCATION.--Lat 46034'30", long 85°16'10", in NE% 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 mil (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.--28 years, 936 ft3/s (26.51 m3/s), 16.09 in/yr (409 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,990 ft3/s (198 m3/s) May 10, 1960, gage height, 10.26 ft (3.127 m); minimum, 
157 ft3/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, 4,730 ft3/s (134 m3/s) Apr. 6, 7, gage height, 8.74 ft (2.664 m); minimum, 248 ft3/s 
(7.02 m3/s) Aug. 28, gage height, 3.16 ft (0.963 m). 

IN 

MEAN VALUES 


DISCHARGE,JCURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY OCT DEC JAN FEB MARJJMAYJJJUL AUG SEP
NOVJ	APR JUNJ


1 	 403 2500 390J
710 755 728 407 1010JJ1460JJ919 309 383 

2 407 2900 390J
669 741 674 407 1010JJ1320JJ962 427 443 


644 560 411 1010JJ1150JJ948 518 498
3 710 407 3500 390J

4 669 4300 444J
612 544 403 415 982JJ1040JJ898 643 495 

5 644 399 411 958JJ 512J863
584 	 556 4500 1010JJ874 474 


6 556 	 628 556 392 407J4650 517J892
928J1090JJ822 446 

7 548 600 552 407 904JJ1130JJ737 883 420
396 4700 533J

8 521 588 396 407 882JJ1140JJ641 870 402
560 4690 593J

9 513 4680 693J
568 556 396 411 860JJ1090JJ539 823 420 


576 4620 722J
10 498 502 396 403 838JJ1030JJ477 795 414 


11 	 396 4500 727J
475 592 	 445 411 822JJ976JJ427 780 418 

418 411 806JJ 706J743 416
12 479 584 392 4380 907JJ374 


13 494 604 4230 685J
418 388 407 795JJ842JJ337 679 420 

14 506 710 4040 678J
418 385 399 785JJ761JJ315 630 406 

15 502 806 385 399 765JJ693JJ304 565 389
415 	 3970 751J


16 494 	 3810 859J
850 415 381 396 746JJ631JJ289 521 371 

17 860 385 407J3610 1000J483
521 415 718J584JJ321 355 


556 3370 481
18 844 403 381 434 700JJ538JJ 441 352 

600 399 494 678JJ502JJ585 331
19 811 385 3190 IN: 401 


20 775 2950 1070J
632 	 392 385 552 664JJ477JJ598 368 328 


656 750 388 600 648JJ436JJ556 343 321 

22 388 2540 946J

21 388 	 2780 1020J


696 770 388 	 640 652JJ424JJ514 322 312 

718 678JJ 885J302 309
23 736 755 392 388 2340 394JJ465 


24 705 795 392 822 741JJ373JJ408 304
392 2220 807J289 

833JJ2140 710J284
25 682 855 392 396 888 	 368JJ371 298 


399 2040 657J

27 790 1920 602J

26 723 844 388 934 940JJ361JJ366 271 303 


811 385 399 970 1040JJ365JJ356 262 310 

28 816 1810 534J
790 385 407 1000 1200JJ370JJ341 257 305 

29 407 1700 551J
828 765 385 --- 1380JJ375JJ327 268 316 


828 392 1680J1580J364J320 307 317
30 741 407 772J

2050J --- 308 351 ---
31 785 --- 396 407 	 --- 392JJJ


TOTAL 19359 14209 12236 14968 28703JJ22593JJ16180 15890 11276 

726 3339 710J


21791 	 100160 21304J

MEAN 624 458 395 535 926JJ729JJ522 513 376 

MAX 407 4700 1080J
828 860 728 1000 2050JJ1460JJ962 892 498 

MIN 381 1580 390J
475 568 385 396 648JJ361JJ289 257 298 

CFSM .79 .58 .50 .68 1.17JJ.92JJ.66 .65 .48
.92 4.23 .90J


.91 .67 .70 1.35JJ1.06JJ.76 .75 .53
IN. 1.03 .58 	 4.72 1.00J


CAL YR 1980 TOTAL 273977JMEAN 749JMAX 4230JCFSM .95J
MIN 231JIN 12.90 

WT9 YR 1981 TOTAL 298669JMEAN 818JMAX 4700JCFSM 1.04J
MIN 257JIN 14.06 
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57 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON 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 September 1981 
WATER TEMPERATURES: October 1974 to September 1981. 

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) to 1000 ft (305 m) downstream. 
Interruptions in the daily record were due to malfunctions of the instrument. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum recorded (water years 1976-81), 238 micromhos Jan. 24, 1977; minimum (water years 1976, 1978-81), 
34 micromhos Apr. 17, 18, 1976. 

WATER TEMPERATURES (water years 1976-81): Maximum, 26.5°C May 21, 1977; minimum, 0.0°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum recorded, 184 micromhos Feb. 10, Sept. 2, 3; minimum observed, 51 micromhos Apr. 7. 
WATER TEMPERATURES: Maximum, 26.0°C July 11, 13; minimum, 0.0°C on many days during winter period. 

WATER QUALITY DATA, WATER YEAR OCTORFR 1980 TO SEPTEMBER 1981 


OXYGEN. COLT- STREP-

STREAM-
SPF-
CIFIC 

DIS-
SOLVED 

FORM, 
FECAL, 

TOCOCCI 
FECAL, HARD-

HARD-
NESS, CALCIUM 

DATE 
TIME 

FLOW, 
INSTAN-
TANEOUS 
(CFS) 

CON-
DUCT.. 
ANCE 

(UMHOS) 

PH 

(UNITS) 

TEMPEP.. 
ATUPE 
MEG C) 

OXYGEN, 
°IS-
SOLVED 
(MG/L) 

(PEP.. 
CENT 

SATUR-
ATION) 

0.7 
UM-MF 

KF AGAR 
(COLS. 

NESS 
(MG/L 

(COLS./ PER AS 
100JML) 100 ML) CAC03) 

NONCAR.. 
BONATE 
(MG/L 
CAC03) 

DIS­
SOLVED 
(MG/L 
AS CA) 

OCT 
08... 0920 524 151 7.6 9.0 9.7 86 K8 K3 72 18 20 

NOV 
06... 1315 648 134 7.3 3.5 11.7 91 K2 K6 63 26 17 

DEC 
09... 1100 556 152 7.3 .0 10.5 74 K2 <2 71 5 19 

JAN 
06... 1410 392 7.5 .0 7.3 52 K4 <1 81 2 23 
FFH 
10... 1515 419 184 7.3 .0 7.5 52 K4 <1 87 10 23 

MAP 
04... 1500 980 130 7.0 .0 K4 K1 62 14 17 
APR 
07... 1120 4710 51 7.0 3.0 10.2 78 K3 <2 25 9 6.9 
MAY 
05... 1340 1010 99 7.3 11.0 8.4 77 K5 K2 49 10 14 

JUN 
1230 696 148 7.7 18.5 7.9 87 44 26 78 12 22 

JUL 
08... 1305 640 126 7.6 24.5 5.8 71 23 42 67 10 19 
AUG 
11... 1220 756 120 7.4 20.0 5.4 61 31 140 67 12 18 

SFP 
08... 1340 396 173 7.8 18.5 7.4 80 K19 K22 85 4 24 

MAGNEJSODIUM POTAS- POTAS- RICAR-JALKA- CARBON 

STUN', SODIUM,JAD-JRONATE UNITYJ
SIUM, SIUM 40JCAR..JJDIOXIDE SULFATE 

DIS- DIS..JSOAP- DT5- DIS- FET-FLD BONATE FIELD DIS- DIS-

SOLVED SOLVEDJTION SOLVED SOLVEDJ
(MG/L FET-FLD (MG/L SOLVED SOLVED 

(MG/L (MG/L PERCENT RATIO (MG/L (PCT/L ASJ (MG/L (MG/L
(MG/L ASJ


DATE AS MG) SODIUMJAS K40)JJAS CO3)JJ
AS NA)JJJAS K) HCO3) CAC03) AS CO2) AS SO4) 


OCT 

08... 5.4 1.9 5 .1 .7 ..... 80 0 66 2.6 14 

NOV 

06... 4.9 1.6 5 .1 .9 -- 64 0 52 3.6 15 


DEC 

09... 5.6 1.8 5 .1 .6 81 0 66 6.5 
 14 


JAN 

06... 5.8 1.7 4 .1 .8 -- 96 0 79 4.9 13 

FE8 

10... 7.2 2.4 6 .1 .8 .60 94 0 77 7.5 12 


MAP 

04... 4.7 1.8 6 .1 1.1 .80 59 0 48 9.4 12 

APR 

07... 2.0 1.0 8 .1 .9 .70 20 0 16 3.2 7.5 

MAY 

05... 3.3 2.0 8 .1 .7 .50 47 0 39 3.8 9.6 


JUN 

09... 5.6 1.7 4 .1 .7 .50 80 0 66 2.4 9.7 


JUL 

08eee 4.8 3.2 9 .2 .6 .40 70 0 57 2.7 6.9 

AUG 

11... 5.3 1.8 5 .1 .7 .50 67 0 55 3.9 8.6 


SEP 

08... 6.2 1.9 5 .1 .6 99 0 81 2.4 6.7 




58J STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHQUAMFNON RIVER NEAR TAHQUAMENON PARADISE, MI-CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


DATE 

CHLO-
PUT, 
DIS-
SOLVE0 
(MG/L 
AS CL) 

FLUO-
RIDE. 
DIS-

SOLVED 
(MG/L 
AS F) 

SILICA, 
DIS-
SOLVED 
(MG/'L 
AS 

5102) 

SOLIDS, 
PESTDUE 
ATJ180 
DES. C 
OTS." 

SOLVED 
(Mc./L) 

SOLIDS, 
SUM OF 
CONSTI-
TUENTS, 

OTS.. 
SOLVED 
(MG/L) 

SOLIDS, 
MS-

SOLVED 
(TONS 
PER 
DAY) 

NITRO-
GEN, 

NO2+NO3 
TOTAL 
(MG/L 
AS N) 

NITRO-
GEN, 

NO2+1403 
DIS-

SOLVED 
(MG/L 
AS N) 

NITRO.. 
GEN, 

AMMONIA 
TOTAL 
(MG/L 
AS N) 

NITRO-. 
GEN, 

AMMONIA 
DIS-.. 

SOLVED 
(MG/L 
AS N) 

NITRO-
GEN, 

AMMONIA 
DIS.-

SOLVED 
(MG/L 
AS NH4) 

OCT 
08... 

NOV 
1.9 .1 7.7 118 85 167 .07 .07 .050 .050 .06 

06... 
DEC 

2.1 .0 6.9 105 71 184 .08 .08 .060 .040 .05 

09... 
JAN 

1.9 .1 8.3 106 92 159 .13 .13 .050 .000 .00 

06... 

EF8 
2.5 .0 9.8 114 105 121 .17 .17 .050 .050 .06 

10... 
MAP 

1.8 <.1 12 119 106 135 .17 .16 .080 .070 .09 

04... 
APP 

2.0 <.1 8.0 106 73 280 .31 .31 .050 .050 .06 

07... 
MAY 

1.7 <.1 4.7 50 35 636 $09 .09 .040 .040 .05 

05... 
JUN 

1.6 <.1 3.3 82 58 2P4 .04 .04 .050 .030 .04 

09... 
JUL 

1.6 <.1 4.3 99 83 186 .12 .08 .050 .050 .06 

08...., 
AUG 

1.9 <.1 5.7 113 77 195 .06 .06 .020 .010 .01 

11... 
SEP 

1.8 <.1 8.0 119 74 243 .05 .05 .030 .030 .04 

08... 1.8 <.1 8.0 120 95 128 .05 .05 .030 .020 .03 

SED. 

NITRO- GEN,AM...J PHOS...JMENT,J


NITRO-J SERI-J

SUSP. 


GEN, MONIA +JJNITRO-JJPHOS-JJSEDI.. SIEVE
NITRO.- PHOS- PHORUS, CARRON,JDIS-JJ

ORGANIC ORGANIC GEN,J
GEN, PHORUS, PHORUS DIS- ORGANIC MFNT, CHARGE, DIAM. 

TOTAL TOTALJJTOTALJJTOTALJJTOTALJJSUS...JJ
TOTAL TOTAL SOLVED SUS.. % FINER 

(MG/L (MG/L (MG/L (mn/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 


DATE AS N) AS N) AS P) AS P) (MG/L)J.062 MM
AS N)JJJAS NO3)JJAS PO4)JJAS C)JJ(T/DAY)J


OCT 

08." .42 .47 .54 2.4 .030 .09 .000 6 8.5 100 

NOV 

06... .28 .34 .42 1.9 .020 .06 .010 16 4 7.0 100 


DEC 

09... .23 .20 .41 1.8 .010 .03 .010 8.9 6 9.0 100 


JAN 

06... .13 .18 .35 1.6 .030 .09 .020 -- 3 3.2 100 

FEB 

10.o. .26 .34 .51 2.3 .080 .25 .060 8.0 


MAR 

04... .25 .30 .61 2.7 .020 .06 .020 13 3 7.9 100 

APP 

07.o. .32 .36 .45 2.0 .030 .09 <.010 12 153 100 

MAY 

0'5.e. .45 .50 .54 2.4 .03 .020 15 4 11 
 100 


JUN 

09... .44 .49 .61 2.7 <.010 .03 <.010 12 6 11 100 


JUL 

08". .73 .75 .81 .03 .020 7 12 
 100 

AUG 

11... .96 .99 1.0 4.6 .030 .09 .010 25 6 12 100 


SFP 

08... .36 .39 .44 ).9 <.010 <.010 8.5 5 5.3 
 100 




 

 

 

 

DATE 

STREAMS TRIBUTARY TO LAKE SUPERIOR J 59 

04045500 TAHOUAMFNON RIVER NEAR TANOUANENON PARADISE, MI--CONTINUED 

WATER—QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CHRO— 
RARIUM, JCADMIUM JMIUM, CHRO— COBALT, 

ARSENIC TOTAL RART(1M. TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, 
ARSENIC DIS— RECOV— DIS— RECOV— DIS— RECOV-. DIS.. RECOV— DIS... 
TOTAL SOLVED ERABLE SOLVED ERARLE SOLVED ERABLE SOLVED ERABLE SOLVED 

TIME J(UG/L J(UG/1 J(UG/L J(U(/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
AS AS) JAS AS) JAS 8A) JAS RA) JAS CO) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

0920 J1 J0 J100 J40 

1410 J1 J1 J100 J20 

1120 J0 J0 J<50 J10 

1305 J2 J2 J60  

J

3 J10 J<10 J0 J0 

J

3 J10 J10 J0 J0 

J

0 J10 J<10 J1 J0 

J

<1 J10 J<10 J1 J1 

OCT 
OR• • • 
JAN 
6... 
APR 
7... 

JUL 
08• • • 

— — 

0 

1 

MANGA* 
COPPER, JIRON, JLEAD, JNESE, JMANGA.... MERCURY 
TOTAL COPPER, TOTAL IRON. TOTAL LEAD, TOTAL NESE, TOTAL MERCURY 
RECOV— DIS- RECOV- DIS— RECOV— DIS— RECOV... DIS— RECOV— DIS.. 
FRABLE SOLVED ERARLE SOLVED ERARLE SOLVED ERABLE SOLVED EPABLE SOLVED 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CU) JAS CU) JAS FE) JAS FE) JAS PR) JAS PR) JAS MN) JAS MN) JAS HG) JAS HG) 

OCT 
(18• • • 
JAN 
6... 
APP 
7... 

JUL 
08• • • 

4 J600 J220 J1 J0 J30 J20 J.4 J.3 

J

15 J7 J62U J290 J15 J0 J50 J40 J.4 J.2 

J

3 J2 J550 J280 J7 J0 J40 J10 J1.2 J.4 

J

6 J2 J970 J700 J10 J1 J50 J40 J.2 J<.1 

CARBON, 
NICKEL, J SELE— SILVER, JZINC, JCARBON, ORGANIC 
TOTAL NICKEL. SELE— NIUM, TOTAL SILVER. TOTAL ZINC, ORGANIC SUS—
RECOV* DIS— NIUM. ()IS-. RECOV— DIS— RECOV— DIS— DIS— PENDED 
ERARLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
8... 5 JU J0 J0 J0 J0 J20 J8 J14 J.5 

JAN 
3 J0 J0 J1 J0 J40 J20 J7.4 J.3 

APP 
7... 1 JU J0 J0 J0 J0 J40 J10 J15 J.1 

JUL 
8... 2 J0 J0 J0 J0 J40 J10 J18 J.4 

PESTICIDE ANALYSES 

DATE 

PCB, 
TIME JTOTAL 

(UG/L) 

CHIMP... 
ALDPIN, DANE, ODD. ODE. DDT. 
TOTAL JTOTAL JTOTAL JTOTAL JTOTAL 
(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 

DI— JDI— 
AZINON, ELDRIN ENDRIN, ETHION4 
TOTAL JTOTAL JTOTAL JTOTAL 
(UG/L) J(UG/L) J(UG/L) J(UG/L) 

NOV 
06... 1315 JND JND JND JND JND JNO ND JNO ND JND 

HEPTA— J METH— METHYL METHYL 
HEPTA— CHLOR JMALA— OXY— PARA— TRI— PARA— TOX... TOTAL 
CHLOR, EPDXIDE LINDANE THION, CHLOR, THION, THIONs THION, APHENE, TRI— 
TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTHION 

DATE J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) 

NOV 
06... ND JND JND JND JND JND ND JND ND JND 



 

 

60 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04045500 TAHOUAMFNON RIVER NEAR TAHOUAMENON PARADISE. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIME 

NOV 7,80 
1315 

MAR 4,8.1 
1500 

MAY 5,81 
1340 

JUN 9,81 
1230 

TOTAL CELLS/ML 13 13 130 1100 

DIVERSITY:JDIVISION 
.CLASS 
..ORDER 
...FAMILY 
....GENUS 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.9 
1.2 
1.2 

0.7 
0.7 
0.9 
1.0 
1.0 

CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 
 64J
6 

....KIRCHNERIELLA 
..VOLVOCALES 
...CHLAMYDOmONADACEAE 
....CHLAMYDOmONAS 
...VOLVOCACEAE 
....PANDORINA 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 

90$ 70 13 1 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 13#100 

....COCCONEIS 1 3# 1 0 0 

...EUNOTIACEAE 

....EUNOTIA 

...FRAGILARIACEAE 

....FRAGILARIA 

....SYNEDRA 26M 20 

...GOMPHONEMATACEAE 

....GOMPHONEMA 

...NAVICULACEAE 
13 10 

....NAVICULA 

...NITZSCHIACEAE 
13 1 

....NITZSCHIA 

...TABELLARIACEAE 
26 2 

....TABELLARIA - -

.CHRYSOPHYCEAE 

..00HROMONADALES 

...00HROMONADACEAE 

....00HROMONAS 

...SYNURACEAE 

....MALLOMONAS 

....SYNURA 
CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 

CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHPOOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 
 39 4 
..0SCILLATORIALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 
 930M 85 

FUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...GLENODINIACEAE 

....GLFNODINIUM 
 13J
I 



STREAMS TRIBUTARY TO LAKE SUPERIOR J 61 

04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE. MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATE 
J

JUL 8,81 JAUG 11,81 JSEP 8,81 
TIME 
J

1305 J1220 J1340 

TOTAL CELLS/ML 
J

170 J220 �1100 

DIVERSITY: DIVISION J1.4 J1.6 J1.6 
.CLASS J 1.4 J1.6 J2.1 
..ORDEP J 1.4 J1.8 J2.5 
...FAMILY J1.4 J2.9 J2.8 
....GENUS J1.4 J3.2 J3.0 

CELLS PER- CELLS PER- CELLS PER- 
ORGANISM J /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 
....KIRCHNERIELLA 
..VOLVOCALES 
...CHLAMYDOMONADArEAE 
....CHLAmYDOMONAS 
...VOLVOCACEAE 
....PAND0RINA 

CHRYSOPHYTA 
.BACILLARIOPHYcEAF 
..CENTRALES 
...COSCINODISCACEAE 

13 

28 13 J42 4 
-- - J28 2 

28 13 J14 1 

-- J110 10 

....CYCLOTELLA J 120# 69 J130 11 

....MELOSIRA J _ J28 2 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES J 14 J6 J- - 

....COCCONEIS 

...EUNOTIACEAE 

....EUNOTIA J 28 2 

...FRAGILARIACEAE 

....FRAGILARIA J 41# 19 

....SYNEDRA J 28 13 

...GOMPHONEMATACEAE 

....GOmPHONEMA 

...NAvICULACEAE 

....NAVICULA J 14 J6 

...NITZSCHIACEAE 

....NITZSCHIA J - J14 6 J56 5 

...TABELLARIACEAE 

....TABELLAR/A J 14 J6 

.CHRYSOPHYCEAE 

..00HROMONADALES 

...00HROMONADAcEAE 

....00HROMONAS J 400# 35 

...SYNURACEAE 

....mALLOMONAS J 14 J1 

....SYNURA J 42 4 
CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOMONADACEAE 
....CRYPTOMONAS J13 8 J170 15 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHR0OCOCCACEAE 
....ANACYSTIS 
..0SCILLATORIALES 
...0SCILLAToRIACEAE 
....OSCILLATORIA 

26# 15 

- - 

28 13 J84 7 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHyCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA J 14 6 

PYRRHOPHYTA (FIRE ALGAE) 
.DIN0PHYCEAE 
..DINOKONTAE 
...GLENODINIACEAE 
....GLENODINIUm 

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 SUPERIOR 


04045500 TAHOUAMENON RIVER NEAR TAHOUAMENON PARADISE, MI--CONTINUED 


SPECIFIC CONDUCTANCE 
(MTCROMHOS/CM AT 25 oEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MINJMEAN MAXJMINJMEAN MAX MINJJMEANJMAX MIN MEAN 

OCTOBER NOVFMBFR DECEMBER JANUARY 

1 
2 
3 
4 
5 

146 
150 
149 
148 
150 

144 
147 
147 
147 
147 

145 
148 
148 
147 
149 

127 
125 
125 
126 
127 

124 
124 
123 
121 
124 

125 
125 
124 
124 
126 

133 
143 
146 
149 
151 

126 
134 
144 
145 
149 

128 
138 
145 
148 
149 

177 
176 
174 
174 
174 

176 
174 
172 
171 
174 

177 
175 
172 
172 
174 

6 
7 
8 
9 
10 

153 
156 
159 
161 
161 

149 
153 
153 
159 
159 

151 
154 
156 . 
160 
160 

128 
130 
135 
132 
138 

127 
128 
131 
131 
133 

127 
129 
132 
131 
135 

149 
152 
151 
162 
167 

147 
149 
150 
151 
161 

148 
151 
150 
158 
164 

175 
174 
173 
171 
171 

173 
173 
171 
171 
169 

174 
174 
172 
171 
170 

11 
12 
13 
14 
15 

161 
162 
160 
161 
161 

159 
159 
158 
160 
159 

160 
160 
159 
160 
160 

143 
141 
139 
137 
137 

134 
139 
134 
134 
128 

138 
139 
137 
135 
134 

165 
161 
160 
161 
166 

161 
159 
159 
158 
161 

163 
160 
159 
160 
163 

170 
170 
170 
170 
171 

169 
169 
169 
169 
169 

169 
169 
170 
170 
170 

16 
17 
18 
19 
20 

163 
163 
158 
158 
156 

158 
155 
156 
156 
150 

161 
158 
157 
157 
153 

137 
137 
140 
138 
135 

130 
134 
138 
128 
126 

134 
135 
139. 
134 
130 

170 
171 
170 
170 
172 

166 
169 
169 
168 
170 

168 
170 
169 
169 
171 

171 
171 
172 
173 
173 

171 
171 
171 
171 
172 

171 
171 
171 
172 
173 

21 
22 
23 
24 
25 

151 
154 
154 
146 
139 

148 
150 
146 
140 
133 

150 
152 
151 
143 
136 

128 
132 
129 
130 
128 

126 
126 
127 
126 
124 

127 
128 
128 
128 
126 

172 
172 
174 
175 
179 

172 
171 
171 
173 
178 

172 
171 
172 
175 
179 

174 
174 
175 
175 
175 

173 
173 
174 
174 
162 

173 
173 
175 
175 
172 

26 
27 
28 
29 
30 
31 

133 
129 
128 
131 
132 
130 

129 
127 
127 
127 
129 
126 

131 
128 
128 
129 
131 
128 

131 
129 
130 
132 
131 
---

121 
123 
128 
128 
124 
---

124 
127 
130. 
130 
128 
---

179 
179 
181 
180 
179 
177 

178 
177 
178 
180 
177 
176 

179 
178 
180 
180 
177 
176 

171 
---

---

160 
---
---
---
---
---

165 
---

---

---

MONTH 163 126 149 143 121 130 181 126 164 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN 
 MEAN 


FEBRUARY 
 MARCH APRIL MAY 


1 --- ---
 95 90 93 

2 
 97 95 96 

3 --- ---
 98 97 98 

4 113 111 112 --- 99 98 98 

5 116 113 114 --- 99 95 97 


6 ---
115 113 114 --- --- 95 92 94 

7 116 115 115 55 53 54 91 89 90 

8 
 116 115 115 58 55 57 101 92 97 

9 
 116 115 116 61 58 59 103 100 102 

10 
 --- --- --- 62 61 62 102 101 102 


11 
 66 62 64 104 103 104 

12 
 69 66 67 104 103 103 

13 ---
 70 68 69 107 104 106 

14 --- ---
 71 70 70 107 105 106 

15 
 --- 70 69 70 110 107 109 


16 
 70 69 69 114 111 113 

17 
 72 71 72 114 111 112 

18 
 75 73 74 118 115 116 

19 
 75 75 75 121 117 119 

20 
 76 75 75 125 121 123 


21 
 77 75 76 129 125 127
22 --- 80 77 78 133 128 130 

23 
 81 80 81 138 133 136 

24 
 81 78 79 141 137 139 

25 
 78 77 77 146 141 143 


26 
 81 77 79 149 146 147 

27 
 86 81 84 152 148 150 

28 
 87 85 86 155 151 153 

29 
 89 84 87 158 154 156 

30 
 --- 90 86 88 162 157 160 

31 --- --- --- 166 
 161 163 


MONTH 
 166 89 119 




STREAMS TRIBUTARY TO LAKE SUPERIORJ
 63 


04045500 TAHQUAMPNON RIVER NEAR TAHOUAMENON PARADISE• MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C1• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


J

DAY MAXJMEANJJ
MIN MAX MIN MEANJJJMAX MINJJMAXJMEAN
MEANJMINJ


JUNEJ
JULYJAUGUSTJSEPTEMBER 


1 170 167 168 135 129J159J183
121J162 160 181 182
2 170 169 170 121 118J158 155J184 183
119J 156 182

3 170 167 169 
 126J147J

4 170 168 169 128 127J141 131J180 179 


128 121J152 150 184 180 183 

127J 138 178


5 173 169 171 128 126J123
127J103J
116 178 175 177 


6 172 161 168 
 125J 107 173
126 124J125 100J178 175
7 
 159 148 151 124 122J 108J 171
123J115 111 173 172
8 149 142 
 123J
145 127 124J125 115J175 174
119 173

9 154 145 149 131 126J
129J129 125J175 174
127 172

10 
 151 132 141 143 139J130 129 176 172 173
141J127J


11 132 128 130 154 151J127 121J175 173
153J 124 172

12 138 132 135 168 
 163J165J130 124J
127 173 167 170
13 143 138 141 172 168J
170J134 132 166 169
130J171
14 142 139 141 
 171J134J

15 143 138 140 174 172J140 138 173 171 172 


172 170J137 135 173 166 169 

173J137J


16 142 139 141 180 176J142 137J172 172
177J 140 171
17 140 136 138 175 169J 142J173
171J144 143 171 172
18 140 137 
 158J 146 171
139 166 162J148 144J175 173
19 136 134 134 169 
 166J167J152 148J
150 178 171 175
20 133 131 132 171 
 170J171J155 153 173 175
152J178 


21 134 131 132 171 170J170J157 154J 178
155 180 176
22 135 134
133 171 169J 156J178
171J160 158 173 176
23 134 133 133 169 160J161 159J177 173
165J 160 168
24 133 132 132 160 158J164 163 174 164 170
159J161J

25 136 133 134 159 157J 165J172
157J168 166 166 169 


26 139 136 137 157 155J156J169 168
168J173 159 168
27 142 139 140 
 155J 171 165
156 155J172 169J175 169
28 144 142 143 157 156J156J176 171J
174 172 162 168
29 145 142 143 161 157J180 178 174 159 166
159J176J

30 144 141 143 165 161J182 176J178 167
163J 181 157
31 --- --- --- 161J
168 163J183 180J--- ---
181 ---


MONTH 173 128 145 180 
 118J183 147 157 173
152J100J184 


TEMPERATURE• WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MEAN MAX MINJMEANJMax MINJMEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 
2 
3 
4 
5 

10.5 
11.0 
10.5 
10.0 
10.0 

10.0 
10.5 
10.0 
9.5 
9.0 

10.5 
10.5 
10.5 
9.5 
9.5 

3.5 
3.0 
3.5 
3.5 
3.5 

3.0 
3.0 
3.0 
3.5 
3.0 

3.0 
3.0 
3.0 
3.5 
3.5 

.5 

.5 

.5 

.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 
6 
7 
8 
9 
10 

10.0 
9.5 
9.5 
9.0 
9.0 

9.5 
9.0 
8.5 
8.5 
8.5 

9.5 
9.0 
9.0 
8.5 
8.5 

4.0 
4.0 
3.5 
3.5 
3.0 

3.0 
3.5 
3.5 
3.0 
2.0 

3.5 
4.0 
3.5 
3.5 
2.5 

.5 

.0 

.0 

.0 

.5 

.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 
11 
12 
13 
14 
15 

9.0 
8.5 
8.5 
8.5 
8.0 

8.5 
8.5 
8.0 
8.0 
7.5 

9.0 
8.5 
8.5 
8.0 
7.5 

2.5 
1.5 
1.5 
1.0 
1.5 

1.5 
1.0 
1.0 
1.0 
.0 

2.0 
1.0 
1.0 
1.0 
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 

16 
17 
18 
19 
20 

7.5 
8.5 
8.5 
8.0 
7.5 

7.5 
7.5 
8.0 
7.5 
7.5 

7.S 
8.0 
8.0 
8.0 
7.5 

.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 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

21 
22 
23 
24 
25 

7.5 
7.5 
7.0 
6.0 
6.0 

7.5 
6.5 
6.0 
6.0 
6.0 

7.5 
7.0 
6.0 
6.0 
6.0 

.0 

.0 
1.0 
1.0 
1.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 
1.0 

.o 

.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 
5.5 
5.0 
5.0 
4.5 
3.5 

5.5 
5.5 
5.0 
4.5 
3.5 
3.5 

6.0 
5.5 
5.0 
5.0 
4.0 
3.5 

1.5 
1.0 
.5 
.0 
.0 

.0 

.0 

.0 

.0 

.0 
--

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 

.0 

.0 
MONTH 11.0 3.5 7.5 4.0 .0 1.5 .5 .0 .0 .0 .0 .0 



 

--- 

--- 

JJ
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 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHQUAMFNON RIVER NEAR TAHQUAMENON PARADISE, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMIN MEANJJMEANJJJMINJJMEANJMAXJMINJMEAN
MAX MIN MAX 


FEBRUARY MARCH APRIL MAY 

1 .0 .0 .0 
 .0 .0 .0 	 9.5 8.0 9.0
2 .0 .0 .0 .0 .0 .0 	 10.5 9.0 9.5
3 .0 .0 .0 .0 .0 .0 --- --- --- 10.5 9.5 10.0
4 .0 .0 .0 .0 .0 .0 	 ---
 10.5 9.5 10.0
5 
 .0 .0 .0 .0 .0 .0 	 --- 11.0 10.5 10.5 

6 
7 

.0 .0 .0 .0 .0 .0 --- --- --- 10.5 9.5 10.0
.0 .0 .0 .0 .0 .0 4.0 3.5 3.5 12.0 10.0 11.0
8 .0 .0 .0 .0 .0 .0 4.0 4.0 4.0, 12.0 11.5 11.5
9 .0 .0 .0 
 .0 .0 .0 5.0 4.0 4.5 12.0 11.0 11.5
10 .0 	 .0 .0 .0 .0 
 .0 6.0 5.0 5.0 11.0 10.5 10.5 

11 .0 	 .0 
 .0 .0 .0 .0 7.0 5.5 6.0 10.5 10.0 10.5
12 .0 	 .0 .0 .0 .0 .0 7.5 6.5 7.0 10.0 9.5 10.0
13 .0 	 .0 .0 .0 .0 .0 
 8.5 7.5 8.0 9.5 9.0 9.5
14 .0 	 .0 .0 
 .0 .0 .0 8.5 7.5 8.0 10.0 9.0 9.5
15 .0 	 .0 .0 .0 
 .0 .0 7.5 6.5 7.0 11.0 9.5 10.5 

16 .0 	 .0 .0 
 .0 .0 .0 7.0 6.5 6.5 12.0 10.5 11.5
17 .0 	 .0 .0 .0 .0 .0 7.5 7.0 7.5 12.5 11.0 12.0
18 .0 	 .0 .0 .0 .0 
 .0 8.0 7.5 7.5 13.5 11.5 12.5
19 .0 
 .0 .0 .0 .0 .0 8.0 7.5 7.5 14.0 12.5 13.5
20 .0 .0
.0 	 .0 .0 .0 7.5 7.0 7.0 14.5 13.0 14.0 

21 .0 	 .0 .0 
 7.0 6.5 7.0 15.5 14.0 14.5
22 .0 	 .0 .0 
 7.0 6.5 6.5 16.5 14.5 15.5
23 .0 	 .0 .0 
 7.0 6.0 6.5 17.5 15.5 16.5
24 .0 	 .0 .0 
 6.0 5.5 6.0 18.0 17.0 17.5
25 .0 	 .0 .0 
 6.0 5.0 5.5 18.5 17.5 18.0 

26 .0 	 .0 .0 
 6.5 6.0 6.0 18.0 18.0 18.0
27 .0 	 .0 .0 
 7.0 6.5 6.5 18.0 17.5 18.0
28 .0 	 .0 .0 
 7.0 7.0 7.0 18.5 17.0 18.0
29 	 ---
 8.0 7.0 7.5 19.0 18.0 18.5
30 
 8.5 7.5 8.0 19.0 18.0 18.5
31 
 --- --- 19.0 17.5 18.0 


MONTH .0 .0 .0 
 19.0 8.0 13.0 


DAY MAX 	 MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE 
 JULY 	 AUGUST SEPTEMBER 


1 18.0 17.0 17.5 ?0.5 19.5 20.0 22.0 21.5 21.5 21.5 21.0 21.5

2 18.0 16.5 17.5 20.5 
 20.0 20.0 22.5 21.5 22.0 21.5 20.5 21.0

3 18.5 17.0 17.5 21.5 20.5 21.0 22.0 21.5 22.0 20.5 20.0 20.0

4 
 19.0 17.5 18.0 22.0 21.0 21.5 22.0 21.5 22.0 20.5 19.5 20.0

5 19.0 18.5 18.5 23.0 21.5 22.0 22.0 21.5 21.5 20.0 19.5 20.0 


6 18.5 18.0 18.5 23.5 22.5 23.0 21.0 20.0 20.5 20.0 19.0 19.5
7 
 18.5 17.5 18.0 24.0 23.0 23.5 20.5 20.0 20.0 19.5 19.0 19.0
8 19.0 18.0 18.5 25.0 23.5 24.5 21.0 20.5 20.5 19.0 18.0 18.5

9 19.5 18.5 19.0 ?S.5 24.5 25.0 21.0 20.5 21.0 18.5 17.5 18.0

10 19.0 18.0 18.5 25.5 24.5 25.0 20.5 20.0 20.5 18.0 17.0 17.5 


11 19.0 18.0 18.5 26.0 24.5 25.0 20.5 20.0 20.0 18.0 17.5 17.5

12 20.5 18.5 19.5 25.5 25.0 25.0 20.0 19.5 20.0 18.5 17.5 18.0

13 20.0 19.5 19.5 26.0 25.0 25.5 20.5 20.0 20.5 18.0 17.5 17.5

14 20.5 20.0 20.0 25.5 24.5 25.0 20.5 20.0 20.0 18.5 17.5 17.5 

15 21.0 20.0 20.5 ?5.0 24.5 24.5 20.5 20.0 20.0 18.0 17.0 17.5 


16 21.0 20.5 20.5 74.5 24.0 24.5 20.5 19.5 20.0 17.0 16.5 17.0

17 20.5 20.0 20.5 24.0 23.5 24.0 20.5 19.5 20.0 16.5 16.0 16.5 

18 20.5 19.5 20.0 24.0 23.5 23.5 20.5 19.5 20.0 16.0 15.5 16.0

19 19.5 19.0 19.0 24.0 23.5 23.5 20.5 19.5 20.0 16.5 15.0 15.5

20 19.0 18.0 18.5 23.5 23.0 23.5 20.5 19.5 20.0 16.0 15.0 15.5 


21 18.5 18.0 18.0 23.0 22.5 23.0 21.0 20.0 20.5 15.0 14.0 14.5 

22 18.0 17.5 18.0 22.5 22.0 22.0 21.5 20.0 20.5 14.0 13.0 13.5

23 18.0 17.5 17.5 22.5 21.5 22.0 21.0 20.5 20.5 13.5 12.5 13.0

24 18.0 17.0 17.5 23.0 21.5 22.0 21.0 20.5 21.0 12.5 12.5 12.5

25 18.0 17.0 17.5 23.0 22.0 22.5 21.5 20.5 21.0 12.5 11.5 12.5 


26 18.5 17.0 18.0 22.5 21.5 22.0 21.0 20.5 20.5 12.5 11.5 12.5

27 19.0 17.5 18.0 22.0 21.0 21.5 21.5 20.5 21.0 12.5 11.5 12.0

28 19.0 18.5 19.0 71.5 21.0 21.0 21.5 21.0 21.5 11.5 10.5 11.5
29 19.5 18.5 19.0 22.0 20.0 21.0 21.5 21.0 21.5 11.5 10.0 11.0
30 20.5 19.0 19.5 22.0 20.5 21.5 22.0 21.5 21.5 10.5 9.5 10.0

31 --- --- --- 22.0 21.0 21.5 22.0 21.5 21.5 --- ---


MONTH 21.0 16.5 18.5 26.0 19.5 23.0 22.5 19.5 20.5 21.5 9.5 16.0 




�
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STREAMS TRIBUTARY TO ST. MARYS RIVER 65 

04045580 ST. MARYS RIVER ABOVE SAULT STE. MARIE, MI 
(National stream-quality accounting network and radiochemical station) 

LOCATION (REVISED).--Lat 46°29'29", long 84°25'17", in NW; sec.10, T.47 N., R.1 W., Chippewa County, Hydrologic Unit 04020300, at Sault 
Ste. Marie municipal raw-water intake at Big Point, 2.6 mi (4.2 km) west of the International Bridge, at Sault Ste. Marie. 

DRAINAGE AREA.--80,900 mil (210,000 km2), approximately. 

PERIOD OF RECORD.--Water years 1970 to current year. 

PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: March 1974 to September 1981. 
WATER TEMPERATURES: March 1974 to September 1981. 

REMARKS.--Daily observer samples and 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 channel. 

COOPERATION.--Once daily temperature and specific conductance records were 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, 113 micromhos Oct. 26, 1980; minimum daily, 76 micromhos Apr. 24, 1975. 
WATER TEMPERATURES: Maxima 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, 113 micromhos Oct. 26; minimum daily, 86 micromhos Apr. 8. 
WATER TEMPERATURES: Maximum daily, 20.5°C Aug. 7, 13-15; minimum daily, 2.0°C Apr. 6, 7. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

OIS- J OXYGEN, COLT- STREP- 

J

CHARGE, SPE- J ()IS- FORM, TOCOCCI JHARD- 
IN CIFIC J SOLVED FECAL, FECAL, HARD- NESS, 

CUBIC JCON- J OXYGEN, J(PER- J0.7 JKF AGAR JNESS JNONCAR- 
FEET DUCT- PH TEMPER... OTS- CENT UM-MF (COLS. (MG/L BONATE 

TIME JPEP JANCE JATUPE SOLVED SATUR- (COLS./ PER JAS J(MG/L 
DATE JSECOND (UMHOS) J(UNITS) J(DFG C) J(MG/L) JATION) J100 ML) J100 ML) JCAC03) JCAC03) 

OCT 
09• • • 

NOV 
07... 

DEC 
1 0 • • • 

JAN 
7... 

FER 
1 1 •• • 

MAR 
04• • • 
APR 
8... 
MAY 
06... 

JUN 
10... 

JUL 
9... 
AUG 
12... 

SEP 
09• • •  

0910 J82300 J93 J7.2 J13.0 J12.1 J99 JK1 J14 J44 J0 

0850 J82900 J94 J7.6 J8.5 J12.6 J97 J<2 J<2 J41 J2 

0900 J67400 J92 J7.6 J5.0 J <1 J<1 J41 J0 

0915 J66700 J93 J7.4 J3.0 J14.0 J98 J<1 J<1 J42 J7 

1000 J67400 J99 J7.5 J2.5 J13.6 J96 J<1 J<1 J44 J0 

0900 J66900 J98 J7.4 J3.0 J-- JK1 JK5 J41 J0 

0900 J75300 J91 J7.1 J3.0 J11.5 J93 J<1 JK4 J44 J3 

0915 J87900 J94 J7.7 J5.5 J12.0 J102 JK2 J<1 J43 J0 

0845 J95900 J95 J7.3 J10.0 J11.1 J110 JK1 J<1 J47 

0850 J103000 J92 J7.3 J17.5 J8.7 J99 JK2 JK3 J43 J3 

0930 J97200 J94 J8.1 J20.0 J8.4 J91 JK4 J16 J44 J0 

0905 J81100 J92 J7.2 J18.0 J10.2 J99 JKl JK3 J41 J0 

J

MAGNE.. J SODIUM POTAS- POTAS- BICAR- JALKA.. CARBON 
CALCIUM JSHIM, SODIUM, JAD- JSTIJM, SIUM 40 JBONATE JCAR- JUNITY JDIOXIDE 

J

DIS- JDIS- DIS- JSOPP- DTS- DIS- FET-FLD BONATE FIELD DIS- 
snLvEn SOLVED SOLVED JTTnN SOLVFD SOLVED J(1,46/1._ FET-FLD (MG/L SOLVED 
(MG/L (MG/L (MG/L PERCENT RATIO (MG/L (PCl/L AS J(MG/L AS J(MG/L 

DATE JAS CA) JAS MG) JAS NA) JSODIUM JAS K) JAS K40) JHCO3) JAS CO3) JCAC03) AS CO2) 

OCT 
09... J13 J2.7 J1.2 J6 J.1 J.5 J.40 J58 J0 J48 J5.9 

NOV 
07... J12 J2.7 J1.2 J6 J.1 J.6 

J
57 J0 J47 J1.9 

DEC 
10... 12 J2.7 J1.2 J6 J.1 J.4 J56 J0 J46 J2.3 

JAN 
07... J13 J2.4 J.8 J4 J.1 J.5 J.40 J54 J0 J44 J3.4 

FEF1 
11... J13 J2.8 �1.5 J7 J.1 J.5 J.40 J56 J0 J46 J2.8 

MAR 
04... J12 �2.7 �1.4 J7 J.1 J.6 J.40 J54 J0 J44 J2.8 
APR 
8... 13 J2.7 J1.1 J5 J.1 J.5 J.40 J50 J0 J41 J6.4 
MAY 
06... J13 J2.6 J1.3 J6 J.1 J.6 J.40 J54 J0 J44 J1.7 

JUN 
10... J14 J2.8 J1.3 J6 J.1 J.5 J.40 J53 J0 J43 J4.3 

JUL 
9... 13 J2.6 J1.5 J7 Jel J.5 J.40 J49 J0 J40 J4.3 
AUG 
12... J13 J2.9 J1.9 J8 J.1 J.5 J.40 J55 J0 J45 J.6 

SEP 
09... J12 J2.6 J1.3 J6 J.1 J.4 J53 J0 J43 J5.2 



 
66 STREAMS TRIBUTARY TO ST. MARYS RIVER 

04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

J

SOLIDS. SOLIDS. JNITRO- 
CHLO- JFLUO- JSILICA, RESIDUE SUM OF JSOLIDS. JNITRO.- JGEN, JNITRO- 

SULFATE JRIDE. J►SIDE, JDIS- JAT 180 JCONSTI- JMS.. JGEN, JNO2.803 JGEN. 
01S- JDIS-. JDIS- JSOLVED JDEG. C TUENTS. JSOLVED NO2+NO3 JDIS- JAMMONIA 
SOLVED SOLVED SOLVED (MG/L OIS- DIS- (TONS TOTAL SOLVED TOTAL 
(MG/L (MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L 

DATF JAS 504) JAS CL) JAS F) JSI02) J(MG/L) J(MG/L) JDAY) JAS N) JAS N) JAS N) 

OCT 
09... 
NOV 
07•• • 

DEC 
In... 

JAN 
07... 

FER 
1 1 ••• 

MAR 
04... 
APR 
08• • • 
MAY 
06• • • 

JUN 
10• • • 

JUL 
09... 
AUG 

1?... 

SEP 
09...  

3.3 J1.4 J.1 J2.4 J45 J54 J10000 J.26 J.26 J.040 

2.7 J1.1 J.0 J2.1 J54 J47 J12100 J.30 J.30 J.010 

2.9 J1.2 J.0 J2.2 J56 J52 J10200 J.31 J.31 J.000 

3.2 J1.3 J.0 J1.9 J54 J46 J9730 J.31 J.30 J.010 

1.9 J1.1 J<.1 J2.8 �60 J53 J10900 J.32 J.32 J.020 

1.7 J1.2 J<.1 J2.2 J65 J45 J11700 J.32 J.32 J.040 

3.5 J1.4 J<.1 J2.3 J60 J51 J12200 J.29 J.29 J.040 

3.3 J1.2 J<.1 J2.5 J50 J• 52 J11900 J.28 J.28 J.040 

2.8 J1.3 J<.1 J2.3 J56 J52 J14500 J.28 J.26 J.020 

1.4 J1.1 J<.1 J2.3 J48 J50 J13300 J.25 J.25 J.010 

2.4 J1.0 J<.1 J2.3 J53 J49 J13900 J.27 J.27 J.030 

2.7 J1.2 J<.1 J2.5 J53 J49 J11600 J.24 J.24 J.020 

J

NITRO- NITRO- JNITRO- 

J

GEN, JGEN. NITRO- GEN,AM- J PHOS- 

J

AMMONIA AMMONIA JGEN, JMONIA . JNITRO- JNITRO- JPHOS- JPHDS-. JPHORUS, CARBON, 

J

DIS- JDIS- ORGANIC ORGANIC GEN. JGEN, PHORUS. PHORUS DIS-. ORGANIC 
SOLVED SOLVED TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL 

J

(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L 
DATE JAS N) JAS NH4) JAS N) JAS N) JAS N) JAS NO3) JAS P) JAS PO4) JAS P) JAS C) 

OCT 
09... J.020 J.03 J.12 J.16 J.42 J1.9 J.010 J.03 J.000 

NOV 
07... J.010 J.01 J.14 J.15 J.45 J2.0 J.000 J.00 J.000 J2.3 

DEC 
10... J.000 J.00 J.04 J.04 J.35 J1.6 J.000 J.00 J.000 J1.7 

JAN 
07... J.010 J.01 J.12 J.13 J.44 J1.9 J.010 J.03 J.010 

FER 
11... J.010 J.01 J.14 J.16 J.48 J2.1 J.010 J.03 J.010 J2.9 

MAR 
04... J.040 J.05 J.12 J.16 J.48 J2.1 J.03 J.010 J4.0 
APR 
8... .040 J.05 J.06 J.10 J.39 J1.7 J<.010 J.03 J<.010 
MAY 
06... J.020 J.03 J.19 J.23 J.51 J2.3 J<.010 J.03 J<.010 J1.6 

JUN 
10... J.020 J.03 J.18 J.20 J.48 J2.1 J<.010 J.03 J<.010 J2.5 

JUL 
9... .010 J.01 J.24 J.25 J.50 J2.2 J<.010 J.03 J<.010 
AUG 
12... J.030 J.04 J1.6 J1.60 J1.9 J8.3 J<.010 J.03 J<.010 J2.1 

SEP 
09... J<.010 J.01 J.12 J.14 J.38 J1.7 J<.010 J<.010 J3.7 



 

 

STREAMS TRIBUTARY TO ST. MARYS RIVER 

04045580 ST. mARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 

WATER-DUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CHRO- 
BARIUM. JCADMIUM JMIUM, CHRO... COBALT, 

ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, 
ARSENIC J()IS- JREC.:0V... JDIS- JRECOV- JDIS- JRECOV- JDIS.. JRECOV... JDIS- 
TOTAL SOLVED ERARLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 

TIME J(UG/L J(UG/L J(Un/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
DATE JAS AS) JAS AS) JAS BA) JAS RA) JAS CD) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

OCT 
09• • • 

JAN 
07 • • • 

APR 
OR• • • 

JUL 
09• • • 

0910 

0915 

0900 

0H50 

0 

4 

1 J100 J20 

100 J10 

O J100 J10 

1 J<50 J10 

0 

0 

1 

J

2 J20 J<10 J0 J0 

J

0 J10 J10 J0 J0 

J

<1 J<10 J<10 JI J0 

J

<1 J10 J1 J1 

MANGA- 

J

COPPER. JIRON, JLEAD, JNESE, MANGA- MERCURY 
TOTAL COPPER, TOTAL IRON. TOTAL LEAD. TOTAL NESE, TOTAL MERCURY 
RECOV... DIS- RECOV- DIS- RECOV-. DIS- RECOV- DIS- RECOV- DIS-. 
FPARLE SOLVED FRABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CU) JAS CU) JAS FE) JAS FE) JAS PR) JAS PR) JAS MN) JAS MN) JAS HG) JAS HG) 

OCT 
09... J3 J50 J0 J0 J0 J10 J0 J.3 J.3 

JAN 
07... J5 J5 J40 J0 J4 J0 J<10 J0 J.2 J<.1 

APR 
OR... J5 J2 J470 J30 J5 J0 J30 J2 J.4 J.3 

JUL 
09... J3 J2 J50 J<10 J8 J1 J1 J.1 J<.1 

CARBON, 

J

NICKEL, J SELF- SILVER. JZINC, JCARBON, ORGANIC 
TOTAL NICKEL, SELE.. NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS.. 
RECOV- DIS- NIUM, DIS- RECOV.. DIS- RECOV.. DIS- DIS.. PENDED 
ERARLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(OWL J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
09... 2 0 0 0 0 0 50 1.4 .2 

JAN 
07.e. 5 5 0 0 1 0 60 30 1.2 .2 
APR 
8... 1 U 0 0 0 0 60 30 4.4 .2 

JUL 
9... 3 0 0 0 0 60 30 1.5 .2 

RADIOCHEMICAL ANALYSES 

GROSS JGROSS JGROSS JGROSS JGROSS JGROSS JGROSS JGROSS JRADIUM 
ALPHA. ALPHA, ALPHA, ALPHA. BETA. BETA, BETA, BETA. 226* URANIUM 
DIS- JSUSP. JDIS- JSUSP. JDIS... JSUSP. JDIS-. JSUSP. JDIS- JDIS- 
SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED, SOLVED. 
(PCl/L (PC1/L (U'/L (UG/L (PCl/L (PCl/L (PCl/L (PCl/L RADON EXTRAC.. 

TIME JAS JAS JAS JAS JAS JAS JAS SR/ JAS SR/ JMETHOD JTION 
DATE JU-NAT) U-NAT) U-lAT) L-NAT) CS-137) CS-137) YT-90) YT-90) (PCl/L) (UG/L) 

OCT 
09... J0910 J<.7 J<.3 J<1.1 J<.4 J1.7 J<.4 J1.7 J<.4 J.07 J.14 
MAY 
06.e. J0915 J.7 J.3 J<1.0 J<.4 J1.6 J<.4 J1.6 J<.4 J.03 J.05 

67 



 

68 J STREAMS TRIBUTARY TO ST. MARYS RIVER 

04045580 ST. MARYS RIVER AROVE SAULT STE.MARIE, 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATE 
J

NOV 8,80 JMAR 4,81 JMAY 6,81 JJUN 10,81 
TIME 
J

0850 J0900 J0915 J0845 

TOTAL CELLS/ML 
J

26 J130 J90 J170 

DIVERSITY: DIVISION J0.0 J1.4 J0.0. J0.9 
.CLASS J 0.0 J1.4 J0.0 J0.9 
..ORDER J 0.0 J1.6 J0.0 J1.1 
...FAMILY J1.0 J1.6 J0.0 J1.1 
....GENUS J1.0 J1.6 J0.0 J1.1 

CELLS PER... CELLS PER— CELLS PER... CELLS PER.. 
/ML CENT /ML CENT /ML CENT /ML CENT ORGANISM 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOPOCOCCALES 
....DICTYOSPHAERIACEAE 
.....DICTYOSRHAERIUM 
....HYDRODICTYACEAE 
.....REDIASTRUM 
...00CYSTACEAE 
....ANKISTRODESMUS 
....00CYSTIS 
...PALMELLACEAE 

...• SCENEDESMACEAE 

...▪ VOLVOCALES 

....CHLAMYDOMONADACEAE 

......CHLAMYDOMONAS 

CHRYSOPHYTA 
oBACILLARIOPHYCEAE 
..CENTRALES 
.....COSCINODISCACEAE 
.....CYCLOTELLA 
..PENNALES 
....ACHNANTHACEAE 
....COCCONEIS 
....CYMBELLACEAE 
.....CYMBELLA 
e...FRAGILARIACEAE 
......ASTERIONELLA 

....• .NITZSCHIACEAE 

....NITZSCHIA 

...TARELLARIACEAE 

.....TABELLARIA 

CYANOPHYTA (BLUE—GREEN ALGAE) 
.CYANOPHYCEAE 
...CHROOCOCCALES 
.....CHROOCOCCACEAE 
....ANACYSTIS 
......GOMPHOSPHAERIA 

26# 20 

13 10 J 39# 23 

13# 50 J13 10 
13 J8 

13# 50 

77# 60 J9001100 
J

120# 69 
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04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATE 
J

JUL 9,81 JAUG 12,81 JSEP 9,81 
TIME 
J

0850 J0930 J0905 

TOTAL CELLS/ML 
J

220 J360 J1200 

DIVERSITY: DIVISION J0.3 J0.9 J1.3 
.CLASS J 0.3 J0.9 J1.3 
..ORDER J 1.0 J1.1 J1.6 
...FAMILY J1.7 J1.6 J2.1 
....GENUS J1.7 J1.6 J2.1 

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

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIUM 
...HYDRODICTYACEAF 
....PEDIASTRUM 
...00CYSTACEAE 
....ANKISTRODESMUS 
....00CYSTIS 
...PALMELLACEAE 
....SPHAEROCYSTIS 
...SCENEDESMACEAE 
....SCENEDESMUS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
..PENNALES 
...ACHNANTHACEAE 
....COCCONEIS 
...CYMBELLACEAE 
....CYMBELLA 
...FRAGILARIACEAE 
....ASTERIONELLA 
....SYNEDRA 
...NITZSCHIACEAE 
....NITZSCHIA 
...TARELLARIACEAE 
....TABELLARIA 

220# 62 

, 28 J8 

J

14 J1 

J

56 J5 

J

170 J14 

J

56 J5 

J

28 J2 

J

56 J5 

J

42 J4 

J

28 J2 

J

28 J2 

13 J6 

39# 18 

51# 24 

I20# 53 

84# 23 

14 J4 

14 J4 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
....GOMPHOSPHAERIA J - J- J700N 60 
NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 

SPECIFIC CONDUCTANCE (mTCROMHoS/rm AT 25 nEci.JJC),
ONCE-DAILY 

WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY OCT NOV DEC JANJFEH MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

04 

95 
94 
94 
94 

95 
105 
93 
93 
93 

90 
90 
92 
92 
93 

95 
94 
93 
93 
96 

94 
94 
94 
94 
96 

95 
96 
95 
95 
95 

96 
93 
94 
94 
96 

94 
95 
95 
90 
90 

95 
95 
95 
93 
93 

95 
95 
94 
94 
94 

96 
96 
96 
95 
95 

95 
95 
95 
95 
96 

6 
7 
R 
9 
10 

95 
96 
93 
93 
94 

93 
98 
96 
96 
99 

93 
92 
90 
90 
90 

96 
93 
96 
96 
95 

94 
96 
94 
94 
93 

93 
95 
95 
94 
06 

96 
95 
86 
89 
88 

90 
92 
91 
92 
93 

94 
93 
95 
95 
95 

95 
94 
94 
95 
95 

96 
95 
95 
96 
95 

95 
95 
---
95 
97 

11 
12 
13 
14 
15 

9? 
92 
93 
95 
95 

98 
98 
95 
99 
99 

92 
94 
92 
93 
43 

96 
95 
94 
94 
95 

94 
94 
94 
94 
94 

95 
95 
04 
94 
94 

88 
88 
91 
95 
95 

92 
93 
93 
94 
94 

94 
95 
95 
95 
95 

94 
93 
93 
95 
96 

95 
96 
96 
96 
95 

97 
97 
96 
96 
96 

16 95 98 95 94 94 95 93 93 94 96 95 96 
17 
18 
19 

94 
95 
93 

99 
98 
96 

93 
92 
92 

94 
94 
94 

94 
94 
94 

95 
05 
95 

95 
95 
94 

94 
94 
94 

94 
94 
94 

96 
95 
96 

94 
94 
96 

96 
96 
96 

20 94 95 92 94 94 94 95 94 94 96 96 96 

21 
22 
23 
24 
25 

9? 
9? 
93 
92 
91 

93 
94 
97 
9? 
91 

93 
94 
44 
94 
94 

94 
94 
95 
95 
94 

94 
94 
94 
95 
93 

94 
95 
94 
95 
05 

94 
95 
95 
94 
94 

94 
95 
94 
94 
94 

94 
95 
95 
95 
94 

96 
95 
96 
96 
96 

96 
96 
95 
95 
91 

95 
96 
95 
95 
96 

26 
27 
29 
29 
30 
31 

113 
9? 
92 
96 
93 
93 

92 
91 
91 
91 
90 
---

95 
94 
95 
95 
94 
---

94 
93 
94 
95 
94 
94 

94 
94 
93 
---

94 
94 
94 
95 
93 
93 

94 
94 
95 
95 
95 
---

95 
95 
96 
96 
94 
94 

95 
94 
94 
95 
95 
---

96 
96 
95 
95 
96 
96 

97 
96 
96 
96 
94 
95 

96 
96 
95 
95 
95 
---

TEMPERATURE, WATER (DFG. C),JWATER YEAR OCTOBER 
ONCE-DAILY 

1980 TO SEPTEMBER 1981 

DAY OCT NOV DEC JAN FEH MARJAPR MAY JUN JUL AUG SEP 

1 13.5 6.0 3.5 3.0 4.0 2.5 4.5 9.0 13.5 19.5 15.0 
2 13.0 8.0 6.0 3.0 3.0 3.5 2.5 4.5 9.5 14.5 19.5 15.0 
3 13.0 4.5 3.0 3.0 3.5 2.5 5.5 9.5 15.0 19.5 14.0 
4 12.5 8.5 4.5 3.0 3.0 3.5 3.0 5.5 8.5 14.5 20.0 16.5 
9 12.5 8.5 4.5 3.0 3.0 3.5 2.5 6.0 9.5 14.5 20.0 17.5 

6 12.5 8.0 5.0 3.0 3.0 3.5 2.0 5.5 9.0 14.0 20.0 17.5 
7 12.9 8.5 5.5 3.0 3.0 3.5 2.0 6.0 9.0 15.0 20.5 18.5 
H 13.0 8.0 6.0 2.5 3.0 3.5 2.5 6.5 9.0 15.5 19.5 ---
9 13.0 8.0 5.5 3.0 3.0 3.5 2.5 6.5 9.5 17.5 19.0 18.0 
10 13.0 7.5 5.0 3.0 3.0 3.5 3.0 6.0 10.0 17.5 20.0 18.0 

11 12.5 6.5 4.0 3.0 3.0 3.5 3.0 6.0 9.5 18.0 20.0 18.0 
12 12.0 6.5 4.0 3.0 3.0 3.5 3.5 5.5 10.0 19.0 20.0 18.0 
13 11.5 6.0 2.5 3.0 3.0 3.0 3.5 6.0 10.0 19.0 20.5 18.0 
14 11.n 7.5 3.0 3.0 3.0 3.0 3.5 6.0 10.5 18.5 20.5 18.0 
15 11.0 7.0 3.0 3.0 3.0 3.0 2.5 6.0 10.5 19.0 20.5 17.5 

16 11.5 7.0 2.5 3.0 3.0 3.0 3.5 6.5 10.0 19.5 19.0 17.5 
17 12.0 7.0 3.0 3.0 3.0 3.0 4.0 6.5 10.0 20.0 19.0 18.0 
18 12.0 7.0 3.5 3.0 3.0 3.0 3.5 7.0 10.0 20.0 19.0 17.0 
19 11.5 6.5 3.0 3.0 3.0 3.0 4.0 7.0 10.5 20.0 19.5 17.0 
20 11.0 6.5 3.0 3.0 3.0 3.0 3.5 7.0 10.5 20.0 19.5 16.0 

21 11.n 7.0 3.5 3.0 3.0 3.0 3.5 7.0 10.5 19.0 19.5 15.0 
22 10.5 7.0 3.0 3.0 3.0 3.0 3.5 7.0 10.5 19.0 19.5 15.0 
23 10.0 7.0 3.0 3.0 3.0 3.5 4.0 7.5 10.5 19.5 20.0 15.5 
24 10.0 7.0 3.0 3.0 3.0 2.5 3.5 8.0 11.0 20.0 19.0 15.5 
25 10.5 6.5 3.0 3.0 3.5 2.5 4.0 8.0 11.5 19.0 19.5 15.5 

26 10.0 6.5 3.0 3.0 3.5 2.5 4.0 8.0 11.5 18.5 19.5 15.5 
27 9.5 6.5 3.0 3.0 4.0 2.5 4.0 7.5 11.5 18.0 19.0 15.5 
28 8.5 6.5 3.0 3.0 4.0 2.5 4.0 7.5 12.5 18.5 19.0 14.5 
29 9.5 6.5 3.0 3.0 --- 2.5 4.0 8.0 13.0 18.5 18.0 13.5 
30 8.5 6.0 3.0 3.0 3.0 4.5 8.0 13.5 19.0 16.5 14.0 
31 8.5 --- 3.0 3.0 2.5 --- 8.5 --- 19.5 14.0 ---



� 71 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04056500 MANISTIQUE RIVER NEAR MANISTIQUE, MI 

LOCATION.--Lat 46001'50", long 86009'40", in SE4 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 (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.--43 years, 1,440 ft3/s (40.78 m3/s), 17.78 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 m3/s) Oct. 4, 1948; minimum gage height, 1.01 ft (0.308 m) Aug. 23, 1941. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,720 ft3/s (219 m3/s) Apr. 6, gage height, 10.99 ft (3.350 m); minimum, 493 ft3/s 
(14.0 m3/s) Sept. 24, 25, 26, gage height, 2.51 ft (0.765 m). 

DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJJJAPR MAYJJJUNJJUL AUG SEP 

1 1060 1420 1320 730 750 1800 3350 2890 987 1530 562 532 
2 1020 1350 1290 740 750 1800 3900 2640 974 1530 572 545 
3 976 1300 1200 740 750 1800 4480 2440 975 1440 610 555 
4 940 1260 1050 730 750 1800 5350 2380 1020 1310 731 558 
5 896 1220 1000 720 760 1750 6670 2530 1080 1250 802 555 

6 876 1180 1000 720 760 1700 7620 2750 1150 1210 801 535 
7 850 1160 1000 720 760 1650 7530 2880 1180 1130 803 522 
8 845 1120 1000 720 750 1600 7250 2900 1170 1050 799 541 
9 827 1120 960 720 750 1550 6950 2850 1170 982 762 553 
10 798 1160 850 720 750 1500 6700 2690 1230 917 746 568 

11 786 1180 800 720 750 1470 6400 2480 1270 867 773 584 
12 773 1190 760 720 750 1440 6030 2270 1280 836 790 591 
13 773 1230 760 720 740 1400 5710 2090 1280 805 763 589 
14 795 1430 760 710 740 1370 5530 1930 1360 774 719 584 
15 814 1670 760 700 740 1330 5370 1780 1700 740 691 565 

16 826 1760 760 700 740 1300 5240 1660 2000 716 663 550 
17 834 1790 760 700 760 1280 5110 1550 2160 694 635 531 
18 920 1780 740 700 800 1260 4910 1450 2280 688 616 526 
19 1060 1680 720 700 900 1240 4610 1370 2250 694 590 528 
20 1150 1590 720 700 1000 1200 4270 1300 2080 703 573 522 

21 1160 1510 720 700 1100 1180 3970 1240 1870 699 556 511 
22 1180 1460 720 710 1200 1200 3640 1180 1670 676 548 504 
23 1190 1450 720 710 1350 1250 3380 1140 1530 659 536 499 
24 1200 1470 720 720 1500 1350 3360 1100 1420 643 529 495 
25 1260 1510 720 730 1650 1420 3490 1060 1340 636 520 494 

26 1390 1550 720 740 1700 1520 3540 1050 1260 639 519 497 
27 1510 1530 710 740 1750 1650 3520 1030 1180 632 515 503 
28 1580 1470 700 750 1800 1780 3400 1000 1110 618 513 507 
29 1590 1400 700 750 --- 1990 3240 984 1210 602 518 503 
30 1560 1350 700 750 2370 3090 984 1380 589 522 506 
31 1500 --- 720 750 2860 --- 979 --- 576 522 ....-

TOTAL 32939 42290 26060 22380 27500 48810 147610 56577 42566 26835 19799 16053 
MEAN 1063 1410 841 722 982 1575 4920 1825 1419 866 639 535 
MAX 1590 1790 1320 750 1800 2860 7620 2900 2280 1530 803 591 
MIN 773 1120 700 700 740 1180 3090 979 974 576 513 494 
CFSM .97 1.28 .77 .66 .89 1.43 4.47 1.66 1.29 .79 .58 .49 
IN. 1.11 1.43 .88 .76 .93 1.65 4.99 1.91 1.44 .91 .67 .54 

CAL YR 1980J MAXJCFSM 1.15J
TOTAL 463158 MEAN 1265 7850 MIN 478 IN 15.66 

WTR YR 1981J509419 MEAN 7620 MIN 494 CFSM 1.27J
TOTAL 1396 MAXJ IN 17.23 




�72 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.l, 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 September 1981. 
WATER TEMPERATURES: October 1975 to September 1981. 

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. Inter­
ruptions 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 Man­
istique River at Manistique, MI, 1.5 mi (2.4 km) downstream. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum, 254 micromhos Nov. 24, 1977; minimum (water years 1976, 1979-81), 57 micromhos Apr. 25, 1979. 
WATER TEMPERATURES: Maximum (water years 1976-80), 26.5°C July 15, 23, 1979; minimum, 0.0°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 231 micromhos Feb. 19; minimum, 68 micromhos Apr. 7. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


OXYGEN• COLI- STREP-
SPE- DIS- FORM, TOCOCCI HARD-

STREAM- CIFIC SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 
FLOW, 
INSTAN-

CON-
DUCT- PH TEMPER-

OXYGEN, 
ms-

(PER-
CENT 

0.7 
UM-MF 

KF AGAR 
(COLS. 

NESS 
(MG/L 

NONCAR-
BONATE 

DIS-
SOLVED 

DATE 
TIME TANEOUS 

(CFS) 
ANCE 

(UMHOS) (
ATURE 

UNITS) (DEG C) 
SOLVED 
(MG/L) 

SATUR-
ATION) 

(COLS./ 
100 ML) 

PER 
100 ML) 

AS 
CAC03) 

(MG/L 
CAC03) 

(MG/L 
AS CA) 

OCT 
20... 1230 1000 166 •7.6 7.0 11.7 99 <3 K9 83 25 25 

NOV 
19... 1120 3000 134 7.8 .5 13.4 94 K6 K9 71 27 21 

DEC 
17... 1045 E1500 215 7.6 .0 13.7 96 <2 K6 98 16 29 

JAN 
19... 1030 E1400 198 7.2 .0 11.0 77 K3 <4 97 31 29 

FEB 
18... 1115 1300 222 7.5 .0 -- K3 94 23 27 

MAR 
19... 1145 1250 189 7.5 .5 12.3 88 K1 K4 83 14 24 

APR 
16... 1215 6200 82 7.2 7.0 11.2 94 K2 K2 42 11 12 

MAY 
19•• • 1100 1900 144 7.7 13.0 9.6 92 K3 K2 68 9 20 

JUN 
1R... 1045 3000 150 7.5 17.5 8.0 85 23 33 74 14 22 

JUL 
20... 1130 800 198 7.9 23.5 7.2 86 K20 K19 110 30 31 
AUG 
18... 1100 415 181 8.0 22.5 8.2 96 K21 K20 97 22 29 

SEP 
16... 1140 900 194 7.8 16.0 8.8 90 K8 K8 95 17 27 

MAGNE-J SODIUM POTAS-.. POTAS- BICAR-JALKA- CARBON 

SIUM, SODIUM,JAD-JBONATE LINITYJ
SIUM, SIUM 40JCAR-JJDIOXIDE SULFATE 

DIS- DIS..JSORP- DIS- DIS- FET-FLD BONATE FIELD DIS- DIS-

SOLVED SOLVEDJ (MG/L FET-FLD (MG/L SOLVED SOLVED
TION SOLVED SOLVEDJ

(MG/L (MG/L PERCENT RATIO (MG/L (PCl/L ASJ (MG/L (MG/L
(MG/L ASJ


DATE AS MG)JJAS NA) SODIUMJJAS K40)JAS CO3)J
AS K)JHCO3)JCAC03) AS CO2) AS SO4) 


OCT 
20... 5.1 1.1 3 .1 .6 83 0 68 2.8 19 

NOV 
19•• • 4.6 1.2 4 .1 .6 71 0 58 1.4 22 


DEC 
17... 6.1 1.5 3 .1 .6 .40 100 0 82 4.0 29 

JAN 
19... 6.0 1.3 3 .1 .6 ....... 95 0 78 8.1 24 


FE9 
18... 6.4 1.6 4 .1 .6 .40 96 0 79 4.4 25 

MAR 
19•• • 5.5 1.5 4 .1 .6 .40 84 0 69 4.3 18 

APR 
16•• • 2.9 1.5 7 .1 .5 .40 38 0 31 3.8 9.3 

MAY 
19... 4.3 1.2 4 .1 .6 .40 72 0 59 1.9 17 

JUN 
16 


JUL 

20... 6.8 1.7 3 .1 .6 .40 98 0 80 1.9 22 

AUG 

18... 5.9 1.4 3 .1 .6 .40 92 0 75 1.3 25 


SEP 

16... 6.8 1.5 3 .1 .7 -- 95 0 78 2.1 25 


18... 4.6 1.2 3 .1 .5 .40 73 0 60 3.2 




 

 

 

 

 

STREAMS TRIBUTARY TO LAKE MICHIGAN J 73 

04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

J

SOLIDS, SOLIDS, JNITRO... JNITRO.. NITRO... 
cHLo- JFLUO- JSILICA, JRESIDUE SUM OF JSOLIDS, JNITRO.. JGEN, JNITRO... JGEN, JGEN, 
RIDE, JRIDE, JDIS.. JAT 180 JCONSTI.. JDIS... JGEN, JNO2+NO3 JGEN, JAMMONIA AMMONIA 
DIS- JDIS- JSOLVED JDEG. C TUENTS, JSOLVED JN020.403 JDIS- JAMMONIA JDIS.. JDIS- 
SOLVED SOLVED (MG/L ()IS... DIS- (TONS TOTAL SOLVED TOTAL SOLVED SOLVED 
(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L 

DATE JAS CL) JAS F) JSI02) J(MG/L) J(MG/L) JDAY) JAS N) JAS N) JAS N) JAS N) JAS NH4) 

OCT 
20... J1.4 J.1 J6.2 J115 J94 J311 J.06 J.05 J.040 J.030 J.04 

NOV 
19... J1.8 J.1 J5.8 J103 J84 J834 J.86 J.13 J.050 J.010 J.01 

DEC 
17... J1.7 J.1 J6.7 J147 J125 JE595 J.19 J.19 J.050 J.020 J.03 

JAN 
19... J1.7 J<.1 J7.6 J130 J111 JF491 J.14 J.12 J.080 J.060 J.08 

FEB 
18... J1.6 J<.1 J8.2 J139 J114 J488 J.13 J.13 J.060 J.060 J.08 

MAR 
19... J1.4 J<.1 J8.5 J119 J97 J402 J.14 J.14 J.050 J.050 J.06 
APR 
16... J1.1 J<.1 J4.3 J69 J51 J1160 J.09 J.09 J.060 J.040 J.05 

MAY 
19... J1.3 J<.1 J4.0 J102 J79 J523 J.05 J.04 J.040 J.030 J.04 

JUN 
18... J1.6 J<.1 J4.5 J104 J82 J842 �.05 J.05 J.030 J.010 J.01 

JUL 
20... J1.4 J<.1 J7.2 J134 J119 J289 J.09 J.07 J.010 J.010 J.01 
AUG 
18• • • J1.7 J<.1 J6.7 J142 J111 J159 J.06 J.06 J.040 J.020 J.03 

SEP 
16... J1.7 J<.1 J6.2 J131 J111 J318 J.07 J.07 J.020 J.020 J.03 

J

NITRO- J SEDI.. JSED. 

J

NITRO... GEN.AM... J PHOS.. JMENT. JSUSP. 
GEN. JMONIA . JNITRO- JNITRO.. JPHOS ... JPH0S.. JPHORUS, JCARBON, JSEDI... JDIS.. JSIEVE 

J

ORGANIC ORGANIC GEN. JGEN, PHOPUS, PHDRUS DIS.. ORGANIC MENT, CHARGE, DIAM. 
TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JSOLVED JTOTAL JSUS... JSUS... J% FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 

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

OCT 
20... 

NOV 
19 • • • 

DEC 
17... 

JAN 
19•• • 

FEB 
18... 

MAR 
19•• • 

APR 
16... 

MAY 
19... 

JUN 
18... 

JUL 
20... 
AUG 
18... 

SEP 
16... 

J

.25 J.29 J.35 J1.6 J.010 J.03 J.010 J3 J8.1 J100 

J

.43 J.48 J1.3 J5.9 J- J.03 J.020 J12 J6 J49 J100 

J

.23 J.28 J-- J.010 J.03 J.000 J6.6 

J

.27 J.35 J.49 J2.2 J<.010 J<.03 J<.010 J..... J2 JE7.6 J100 

J

.22 J.28 J.41 J1.8 J<.010 J.03 J<.010 J6.1 J4 J14 J100 

.19 J.24 J.38 J1.7 J.030 J.09 J.020 J8.2 J2 J6.7 J100 

J

.62 J.68 J.77 J1.4 J.020 J.06 J<.010 J7 J117 J100 

.42 J.46 J.51 J2.3 J.020 J.06 J<.010 J9.1 J6 J31 J100 

J

.44 J.47 J.52 J2.3 J.020 J.06 J<.010 J12 J5 J40 J100 

J

.94 J.95 J1.0 J4.6 J.03 J.030 J...... J5 J11 J100 

J

.38 J.42 J.48 J2.1 J.010 J.03 J<.010 J7.7 J4 J4.5 J100 

J

.40 J.42 J.49 J2.2 J.020 J.06 J<.010 J6.7 J4 J9.7 J100 



      

74 J STREAMS TRIBUTARY TO LAKE MICHIGAN 

04057004 MANISTIQUE RIVER ABOVE MANISTIOUE. MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 19:1....CONTINUED 

CHRO- 

J

HARTUM, JCADMIUM JMIUM, 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 J(UG/L J(UG/L J(UG/L J(uG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
DATE JAS AS) JAS AS) JAS BA) JAS RA) JAS CO) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

OCT 
20... J1230 J1 J1 J100 J20 J0 J0 J10 J0 J0 J0 

JAN 
19... 1030 J1 J1 J100 J20 J0 J<1 J10 J<10 J1 J0 

APR 
16... J1215 J3 J1 J100 J30 J2 J10 J10 J1 J0 

JUL 
20... 1130 J4 J1 J100 J20 J2 J10 J10 J4 J1 

MANGA- 

J

COPPER. JIRON. JLEAD, JNESE, MANGA- MERCURY 
TOTAL COPPER. TOTAL IRON, TOTAL LEAD. TOTAL NESE. TOTAL MERCURY 
RECOV-. DIs- RECOV- DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS-
FRAALE SOLVED ERABLE SOLVED ERARLE SOLVED ERABLE SOLVED ERABLE SOLVED 
(UG/L J(UG/L J(UG/L J(UG/L J(Ur,/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CU) JAS CU) JAS FE) JAS FE) JAS PR) JAS'PB) JAS MN) JAS MN) JAS HG) JAS HG) 

OCT 
20... J1 J1 J980 J470 J1 J0 J30 J10 J.2 J.2 
JAN 
19... 0 JU J690 J350 J2 J0 J20 J20 J.2 J<.1 
APP 

J

5 J3 J300 J9 J0 J10 J10 J.3 J.3 
JUL 
20... 6 J2 J1500 J790 J15 J1 J60 J30 J<.2 J<.1 

CARBON. 

J

NICKEL, JSELF... SILVER, JZINC, JCARBON, ORGANIC 
TOTAL NICKEL. SELF- NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS-
RECOV- DIS- NIUM. DIS- RECOV- DIS- RECOV- DIS- DIS- PENDED 
ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
20... J1 J0 J0 J0 J0 J0 J10 J0 J16 J.6 

JAN 
19•• • J4 J0 J0 J0 J0 J20 J0 J5.4 J.4 

APR 
16... 2 1 0 0 0 0 J70 J70 J15 J.4 

JUL 
20. • • J14 J1 J0 J0 J0 J0 J40 J<4 J.6 



75 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 NOV 19,80 MARJJJMAYJ18,81
19,81 19,81 JUNJ

TIME 
 1120J1145 1100 1045 


TOTAL CELLS/ML 5400J460 1400 18000 


DIVERSITY:J
DIVISION 1.2J0.3 1.0 0.3 

.CLASS 
 1.2J0.3 1.0 0.3 

..ORDER 1.9J
0.4 1.3 0.6 

...FAMILY 
 2.1J0.4 1.5• 0.6 

....GENUS 2.2J0.4 2.0 0.7 


ORGANISM 
CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CHLOROPHYTAJ(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....TETRAEDRON 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAEPIUM 52 1 
...MICRACTINIACEAE 
....MICRACTINIUM 
...00CYSTACEAE 
....ANXISTRODESMUS 
....CHODATELLA 

* 
39 

0 
1 

* 0 

....CLOSTFRIOPSIS 

....KIRCHNERIELLA 
* 
* 

0 
0 

....00CYSTIS 300 5 96 1 

....OUADRIGULA 

....SELEN4STRUM * 0 

...SCENEDFSMACEAE 

....CRUCIGENIA 

....SCENEDESMUS 

....TETRASTRUM 
100 
52 

2 
1 

* 
110 

0 
1 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 

..ZYGNEMATALES 

...DESMIDIACEAE 

....CLOSTERIUM 

....COSMARIUM 
* 
* 

0 
0 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
....STEPHANODISCUS 
..PENNALES 

790 15 13 3 
26 
51 

2 
4 

96 

* 

1 

0 

...ACHNANTHACEAE 

....ACHNANTHES 

...CYMBELLACEAE 
* 0 

....AMPHORA * 0 

....CYMBELLA 

...DIATOMACEAE 

....OPEPHORA * 0 

...FRAGILARIACEAE 

....ASTERIONELLA 150 3 

....FRAGILARIA 39 1 210 15 

....SYNEDRA * 0 490# 35 * 0 

...GOMPHONEmATACEAE 

....GOMPHONEMA * 0 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 
* 0 26 2 * 0 

....NITZSCHIA 

.CHRYSOPHYCEAE 
* 0 13 3 13 1 110 1 

..00HROMONADALES 

...00HROMONADACEAE 

....00HROMONAS * 0 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 



 

76J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


J JJJ

DATE NOV 19,80 MAR 19,81 MAY 19,81 JUN 18,81
J JJJ
 
TIME 1120 1145 1100 1045 


CELLS PER— CELLS PER— CELLS PER-.. CELLS PER—
 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (HLUE...GREEN ALGAE) 

.CYANOPHYCEAE 

4..CHROOCOCCALES 

...CHR000OCCACEAE 

...o.AGMENELLUM 
 J
 
....ANACYSTIS 260-0# 48 13J16000# 91
1J

....GOMPHOSPHAERIA 

..0SCILLATORIALES 

...0SCILLATORIACEAE 


J440# 94J580# 41J 
..▪...*OSCILLATORIA 120-0# 2? 810J5 


FUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCFAE 

..EUGLENALES 

...EUGLENACEAE 

....,,TRACHELOMONAS 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

ooDINOKONTAE 

...GLENODINIACEAE 

...oGLENODINIUM 

...PERIDINIACEAE 

....PERIDINIUM 




77 STREAMS TRIBUTARY TO LAKF MICHIGANJ
 

04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF RHYTOPLANKTON 


DATE JUL 20,81 AUG 18,81 SEP 16,81

TIME 
 1130 1100 1140 


TOTAL CELLS/ML 7600 5000 9300 


DIVERSITY:J
DIVISION 0.7 0.7 1.2 

.CLASS 0.7 0.7 1.3 

..ORDER 
 1.0 0.7 1.7 

...FAMILY 1.0 0.8 1.9 

....GENUS 
 1.1 1.3 2.5 


CELLS PER- CELLS PER- CELLS PER-
J
ORGANISM 
 /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAF 

....TETRAEDRON 
 27 1 

...DICTYOSPHAERIACEAE 

....DICTYOSPHAERIUM 
 52 1 

...MICRACTINIACEAF 

....MICRACT1NIUM 
 * 0 

...00CYSTACEAE 

....ANKISTRODESMUS 
 * 0 52 1 

....CHODATELLA 

....CLOSTERIOPSIS 

....KIRCHNERIELLA 
 70 1 

....00CYSTIS 
 * 0 

....QUADRIGULA 
 70 1 

....SELENASTRUM 
 * 0 

...SCENEDESMACEAE 

....CRUCIGENIA 
 770 10 910 10 

....SCENEDESMUS 
 130 2 200 4 240 3 
....TETRASTRUM 
 -

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 39 1 * 0 

..ZYGNEMATALES 

...DESMIDIACEAE 

....CLOSTERIUM 

....COSMARIUM 
 * 0 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 64 1 54 1 1000 11 

....MELOSIRA * 0 
 52 1 

....STEPHANODISCUS 
 -- * 0 

..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
...CYMBELLACEAE 
....AMPHORA 
....CYMBELLA * 0 
...DIATOMACEAE 
....OPEPHORA 
...FRAGILARIACEAE 
....ASTERIONELLA 
....FRAGILARIA - - 27 1 

....SYNEDRA * 0 110 0
2 * 

...GOMPHONEMATACEAE 

....GOMPHONEMA 

...NAVICULACFAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 
 51 1 120 2 87 1 

.CHRYSOPHYCEAE 

..00HROMONADALES 

...00HROMONADACEAE 

....00HROMONAS 
 120 1 


CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOMONADACEAE 
....CRYPTOMONASJ - -



 

 

78J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF pHYTOPLANKTON 


DATEJ JUL 20,81JSEP 16,81
AUG 18,81J

TIMEJ 1130J1100J1140 


CELLS PER- CELLS PER- CELLS PER-
J

ORGANISM /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOpHYCEAE 

..CHPOOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLum - 490 10 
 -

....ANACYSTIS 6100/ 81 - 1300 14 

....GOMPHOSPHAERIA - 4000# 79 4500* 49 

..0SCILLATORIALES 

...0SCILLATOPIACEAE 

....LYNGBYA 630 

....OSCILLATORIA 330 4 


EUGLENOPHYTAJ
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONASJ 27 1J
* 0 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...GLENODINIACEAE
J

....GLENODINIUM * 0 
...PERIDINIACEAEJ

....PERIDINIUm * 0 

NOTE: $ - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




STREAMS TRIBUTARY TO LAKE MICHIGANJ
 79 


04057004 MANISTIGUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 8E6. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


J

DAY MAX�
MIN MEANJJMAXJ
MINJMEANJMAX MINJJMAXJMEAN
MEANJMINJ


OCTOBER NOVEMBER DECEMBER JANUARY 

1 
2 
3 
4 
5 

184 
184 
178 
143 
191 

171 
174 
175 
175 
177 

176 
180 
176 
178 
181 

168 
164 
172 
177 
175 

158 
158 
165 
171 
169 

163 
161 
169 
173 
173 

177 
178 
185 
189 
195 

172 
169 
172 
182 
187 

174 
174 
179 
185 
190 

193 
190 
197 
193 
194 

188 
187 
186 
188 
188 

190 
188 
190 
190 
190 

6 
7 
8 
9 
10 

196 
197 
196 
194 
189 

181 
180 
186 
182 
183 

188 
188 
189 
187 
186 

177 
182 
186 
195 
196 

168 
178 
179 
187 
184 

171 
179 
181 
190 
191 

191 
187 
185 
185 
186 

185 
184 
181 
179 
179 

188 
185 
194 
182 
181 

193 
192 
194 
195 
196 

188 
186 
187 
192 
191 

190 
189 
192 
193 
194 

11 
12 
13 
14 
15 

193 
191 
183 
182 
187 

182 
176 
173 
173 
179 

187 
185 
178 
179 
182 

186 
188 
191 
189 
186 

184 
186 
187 
195 
177 

185 
197 
188 
187 
181 

183 
200 
196 
200 
202 

174 
182 
190 
193 
192 

179 
192 
193 
196 
198 

198 
199 
197 
196 
194 

193 
192 
193 
192 
190 

196 
195 
195 
194 
192 

16 
17 
18 
19 
20 

19? 
187 
185 
184 
175 

185 
183 
180 
176 
170 

188 
185 
183 
179 
172 

177 
172 
168 
168 
170 

172 
166 
163 
164 
165 

175 
169 • 
166 
165 
167 

199 
199 
196 
195 
199 

190 
189 
189 
187 
191 

195 
195 
193 
190 
195 

194 
195 
195 
192 
193 

189 
189 
191 
188 
188 

191 
192 
192 
189 
191 

21 
22 
23 
24 
25 

173 
172 
173 
176 
180 

165 
164 
167 
173 
175 

169 
169 
170 
174 
177 

174 
171 
179 
178 
175 

167 
157 
171 
174 
168 

171 
166 
175 
176 
173 

200 
197 
198 
195 
196 

193 
191 
191 
187 
193 

197 
194 
194 
191 
195 

194 
195 
196 
197 
198 

190 
192 
193 
194 
193 

191 
193 
194 
195 
195 

26 
27 
28 
29 
30 
31 

175 
172 
17? 
167 
156 
166 

158 
154 
167 
149 
149 
157 

169 
162 
170 
158 
154 
162 

173 
173 
169 
170 
174 
---

166 
166 
165 
165 
163 
---

171 
169 
167 
167 
168 
---

198 
194 
194 
193 
194 
191 

191 
189 
192 
188 
187 
186 

194 
191 
192 
190 
190 
199 

198 
199 
201 
202 
201 
204 

192 
195 
197 
196 
197 
198 

195 
197 
199 
199 
198 
200 

MONTH 197 149 1/7 196 157 174 202 169 189 204 186 193 

Day MAX MIN MEAN MAX MTN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 
1 
2 
3 
4 
5 

207 
209 
211 
213 
216 

200 
204 
205 
209 
209 

203 
207 
208 
211 
213 

193 
194 
192 
193 
195 

190 
190 
189 
191 
191 

191 
192 
191 
192 
112 

146 
130 
123 
125 
129 

127 
118 
113 
112 
113 

137 
123 
116 
119 
123 

134 
132 
130 
135 
136 

125 
126 
125 
128 
132 

129 
128 
128 
131 
134 

6 
7 
8 
9 
10 

218 
218 
223 
225 
225 

214 
215 
217 
221 
222 

216 
216 
220 
223 
223 

194 
196 
194 
193 
192 

190 
192 
192 
190 
188 

193 
193 
193 
191 
190 

113 
79 
96 
92 
88 

79 
68 
71 
77 
75 

95 
74 
85 
85 
81 

142 
136 
136 
125 
126 

130 
122 
119 
118 
117 

134 
127 
124 
121 
122 

11 
12 
13 
14 
15 

224 
226 
228 
228 
228 

220 
222 
225 
223 
222 

222 
225 
226 
225 
225 

191 
191 
191 
190 
192 

187 
187 
188 
187 
187 

189 
189 
190 
189 
190 

104 
95 
97 
103 
91 

84 
81 
79 
77 
75 

97 
87 
84 
94 
81 

132 
140 
138 
147 
153 

123 
126 
132 
131 
138 

127 
133 
135 
137 
144 

16 
17 
18 
19 
20 

228 
229 
229 
231 
228 

224 
224 
228 
225 
223 

226 
227 
228 
227 
225 

196 
193 
194 
195 
195 

188 
188 
190 
192 
192 

191 
191 
192 
193 
193 

98 
102 
105 
100 
110 

89 
87 
91 
88 
96 

92 
94 
99 
95 
104 

151 
140 
146 
148 
161 

135 
132 
137 
143 
148 

141 
136 
141 
145 
155 

21 
22 
23 
24 
25 

223 
217 
211 
207 
204 

218 
212 
208 
202 
200 

221 
214 
210 
205 
202 

192 
194 
190 
186 
181 

190 
187 
185 
181 
177 

191 
191 
188 
184 
180 

110 
117 
121 
128 
128 

101 
105 
114 
117 
119 

106 
110 
116 
122 
123 

164 
167 
171 
168 
169 

154 
160 
163 
165 
165 

159 
163 
167 
167 
167 

26 
27 
28 
29 
30 
31 

199 
195 
195 
---

194 
191 
192 
---

196 
193 
193 
---

186 
185 
176 
170 
161 
152 

179 
175 
168 
161 
152 
136 

183 
181 
171 
166 
158 
146 

118 
126 
123 
135 
133 
---

113 
115 
115 
117 
124 
---

115 
119 
120 
122 
130 
---

172 
173 
176 
179 
177 
183 

167 
169 
172 
173 
174 
175 

169 
171 
174 
176 
175 
178 

MONTH 231 191 215 196 136 186 146 68 105 183 117 146 



 

80 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIGUE RIVER ABOVE MANISTIGUE. MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 nE6. C). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


OAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

183 
181 
179 
178 
180 

174 
175 
177 
175 
174 

179 
178 
178 
176 
176 

164 
163 
162 
167 
170 

160 
156 
155 
158 
163 

161 
160 
159 
162 
166 

1Q3 
203 
200 
189 
185 

186 
183 
183 
184 
180 

188 
190 
193 
186 
182 

195 
196 
196 
198 
197 

190 
192 
192 
194 
194 

192 
193 
194 
196 
196 

6 
7 
8 
9 

10 

179 
176 
170 
170 
167 

174 
165 
164 
166 
164 

176 
172 
166 
168 
165 

189 170 174 181 
177 
178 
178 
178 

176 
174 
175 
173 
173 

180 
175 
177 
175 
175 

199 
198 
199 
196 
194 

191 
197 
192 
190 
188 

196 
198 
197 
193 
191 

11 
12 
13 
14 
15 

168 
162 
163 
---

161 
158 
157 
---

164 
160 
160 
---

--- ---

183 
182 
177 
178 
182 

176 
176 
174 
175 
176 

179 
178 
176 
176 
177 

199 
197 
198 
199 
199 

193 
190 
196 
194 
192 

196 
194 
197 
198 
196 

16 
17 
18 
19 
20 

172 
169 
164 
165 
165 

169 
159 
154 
156 
158 

170 
165 
159 
160 
161 

178 
183 
188 
190 
187 

175 
174 
180 
180 
179 

176 
177 
183 
183 
182 

199 
199 
200 
203 
200 

192 
188 
193 
197 
197 

196 
194 
197 
199 
199 

21 
22 
23 
24 
25 

164 
167 
174 
175 
173 

161 
161 
165 
165 
170 

162 
164 
168 
171 
171 

188 
187 
192 
198 
201 

182 
183 
188 
189 
194 

184 
186 
190 
193 
198 

200 
197 
199 
203 
201 

196 
193 
196 
198 
197 

198 
195 
197 
201 
199 

26 
27 
28 
29 
30 
31 

185 
183 
181 
180 
17? 
---

165 
176 
177 
175 
161 
---

177 
180 
179 
178 
165 
_-- 194 189 192 

196 
195 
201 
200 
194 
196 

189 
187 
194 
187 
189 
189 

192 
191 
198 
194 
191 
193 

198 
199 
198 
195 
194 
---

197 
1.97 
194 
192 
191 
---

198 
198 
196 
193 
193 
---

MONTH 203 173 184 203 188 196 

TEMPFRATURF. WATER (OFG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


OM'JMIN MEANJJMAX
MAXJ
MINJJMEANJMAX MINJJ
MEANJMAXJMEAN
MINJ


OCTOBER NOVF4HFR DECEMBER 
 JANUARY 


1 1?.5 11.5 12.0 
 .0 .0 .0
2 12.5 11.0 12.0 
 .0 .0 .0
3 11.0 10.0 10.5 
 .0 .0 .0
4 10.0 9.0 9.5 ---
 .0 .0 .0
5 9.0 8.0 8.5 
 .0 .0 .0 


6 9.5 8.5 9.0 
 .0 .0 .0
7 10.0 9.0 9.5 
 .0 .0 .0
8 11.0 10.0 10.5 
 .0 .0 .0
9 10.5 9.5 10.0 .0 .0 .0
10 10.5 10.0 10.0 ---
 .0 .0 .0 


11 10.5 9.0 10.0 
 .0 .0 .0 .0 .0 .0
1? 9.0 8.5 9.0 
 .0 .0 .0 .0 .0 .0
13 8.5 7.5 8.0 
 .0 .0 .0 .0 .0 .0
14 8.0 7.0 7.5 
 .0 .0 .0 .0 .0 .0
15 8.0 7.0 7.5 
 .0 .0 .0 .0 .0 .0 


16 7.5 7.0 7.0 
 .0 .0 .o .0 .0 .o17 9.0 7.0 8.0 
 .0 .0 .0 .o .0 .o
18 9.0 8.5 9.0 
 .0 .0 .0 .0 .0 .0
19 8.5 7.5 8.0 
 .0 .0 .0 .0 .0 .0
20 7.5 7.0 7.0 
 .0 .0 .0 .0 .0 .0 

21 7.0 6.5 6.5 
 .0 .0 .0 .0 .0 .0
22 6.5 5.5 6.0 
 .0 .0 .0 .0 .0 .0
23 6.5 5.0 5.5 
 .0 .0 .0 .0 .0 .0
24 7.0 6.0 6.5 
 .0 .0 .0 .0 .0 .0
RS 7.0 6.5 7.0 
 .0 .0 .0 .0 .0 .0 

26 

27 

.0 .0 .0 .0 .0 .0 

.0 .0 .0 .0 .0 .0
28 .0 .0 .0 .0 .0 .0
29 .0 .0 .0 .0 .0 .0
30 .0 .0 .0 .0 .0 .0
31 .0 .0 .0 .0 .0 

MONTH .0 .0 .0 



 

 

 

 

 

24.0 J22.0 J23.5 J19.5 
23.5 J23.0 J23.0 J18.5 
23.5 J21.5 J23.0 J18.0 
24.0 J21.5 J23.5 J17.5 
24.0 J21.5 J23.5 J17.5 

24.0 J21.5 J23.5 J18.0 
24.5 J21.5 J23.5 J18.5 
24.5 J22.5 J24.0 J19.0 
24.0 J22.0 J23.5 J19.0 
24.0 J24.0 J24.0 J18.0 

18.5 J18.5 
18.0 J18.5 
17.5 J17.5 
16.5 J17.0 
16.0 J16.5 

17.5 J17.5 
17.0 J17.5 
17.5 J18.0 
18.0 J18.5 
17.5 J17.5 

23.5 J22.5 J23.0 J17.0 J15.5 J16.5 
23.5 J22.5 J2.2.5 J15.5 J15.0 J15.0 
24.5 J23.0 J23.5 J15.0 J14.0 J14.5 
24.5 J23.0 J24.0 J14.0 J13.5 J14.0 
24.5 J23.0 J23.5 J14.0 J13.0 J13.5 

24.5 J23.0 J23.5 J13.5 J12.5 J13.0 
24.0 J23.5 J23.5 J13.0 J11.5 J12.5 
24.0 J23.0 J23.5 J12.5 J11.5 J12.0 
24.5 J23.5 J24.0 J12.5 J12.0 J12.5 
24.5 J24.0 J24.0 J12.5 J12.0 J12.5 

24.0 J23.5 J24.0 J13.0 J12.5 J12.5 
23.5 J23.0 J23.5 J12.5 J12.0 J12.5 
23.5 J23.0 J23.5 J12.0 J11.0 J11.5 
23.0 J22.5 J23.0 J11.5 J10.0 J11.0 
23.5 J22.5 J23.0 J11.5 J9.0 J10.5 
24.5 J23.0 J23.5 J--- J--- J--- 
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04057004 MANISTIOUE RIVER ABOVE MANISTIOUE, MI--CONTINUED 

TEABFRATOMF, WATER (DFr,. C1, waTFR YEAR OCTOBER 1980 TO SEPTEMBER 1981 

Oly JMAX JMIN JMEAN JMAX JMIN JMEAN JMAX JMIN JMEAN JMAX JMIN JMEAN 

FEHRuARY JMARCH JAPRIL JMAY 

1 •0 .0 .0 .0 5.0 4.5 4.5 11.0 9.0 10.0 
2 •0 .0 .0 .n 5.0 3.0 4.0 11.0 9.5 10.0 
3 .0 .0 .0 .0 5.0 4.0 4.5 11.0 10.0 10.0 
4 .0 .0 .0 .0 4.5 3.5 4.0 11.0 10.0 10.5 5 .0 .0 .0 .0 3.5 --- --- 11.0 10.0 11.0 

6 .0 .0 .0 .0 3.5 --- --- 11.5 9.5 10.5 7 .0 .0 .0 .0 3.5 1.0 2.5 12.0 10.0 11.0 8 .0 .0 .0 .0 4.0 1.5 3.0 12.0 11.0 11.5 9 .0 .0 .0 .0 5.0 3.5 4.5 12.0 11.0 11.5 10 .0 .0 .0 .0 6.0 5.0 5.5 11.0 9.5 10.5 

11 .0 .0 .0 .0 8.0 5.5 7.0 10.0 9.0 9.5 
12 .0 .0 .0 .0 4.0 7.0 7.5 11.0 8.5 10.0 
13 .0 .0 .0 .0 8.0 7.0 7.5 11.0 9.5 10.5 
14 .0 .0 .0 .0 8.0 6.5 7.0 13.0 10.5 11.5 15 .0 .0 .0 .0 7.0 6.0 6.5 13.5 11.5 12.5 

16 .0 .0 .0 .0 8.0 6.5 7.0 14.5 12.5 13.5 
17 .0 .0 .0 .0 8.0 7.5 7.5 14.5 12.5 13.5 
18 .0 .0 .0 .0 4.5 7.0 8.0 15.0 13.0 14.0 19 --- .0 .0 8.0 8.0 8.0 16.0 13.5 14.5 20 .0 .0 8.0 7.0 7.5 16.5 14.5 15.5 
21 .0 7.5 6.0 7.0 17.5 15.0 16.0 22 .0 7.0 6.0 6.5 17.5 16.0 17.0 
23 .0 7.0 5.5 6.0 18.0 16.5 17.5 24 .0 7.0 5.5 6.0 17.5 17.0 17.5 25 .0 7.5 5.5 6.5 18.0 16.5 17.5 

26 .0 --- 5.0 1.5 4.0 7.0 7.0 7.0 19.0 17.5 18.0 
27 .0 --- 6.0 3.5 5.0 8.0 6.5 7.5 18.0 17.5 17.5 
28 .0 6.0 5.0 5.5 7.5 7.5 7.5 18.0 16.5 17.5 ?9 6.0 5.5 6.0 9.5 7.0 8.0 18.0 17.0 17.5 
30 6.0 5.0 5.5 9.5 9.0 9.5 17.5 16.0 17.0 31 5.5 5.0 5.5 --- --- --- 17.5 16.5 17.0 

MONTH 9.5 19.0 8.5 13.5 

DAY MAX JMIN JMEAN JMAX JMIN JMEAN JMAX JMIN JMEAN JMAX JMIN JMEAN 

JUNF JJULY JAUGUST JSEPTEMBER 
1 J17.0 J16.0 J16.5 
? J17.0 J15.5 J16.0 
3 J17.5 J16.0 J16.5 
4 J18.5 J16.5 J17.5 
5 J19.5 J17.5 J18.5 

J

21.0 J19.0 J20.0 

J

?2.0 J20.5 J21.0 

J

22.5 J21.0 J21.5 

J

23.5 J21.0 J22.0 

J

24.0 J22.0 J22.5 

J

23.0 J20.5 J22.0 J23.5 J23.0 J23.5 

J

23.0 J21.0 J22.5 J22.5 J21.5 J22.0 

J

24.0 J21.5 J23.0 J21.5 J20.5 J21.0 

J

24.0 J21.0 J23.0 J21.0 J20.0 J20.5 

J

24.5 J23.0 J23.5 J21.0 J19.5 J20.0 

J

6 J19.5 J10.0 J18.5 J?4.5 J??.5 J23.5 

J

7 J19.0 J18.0 J18.5 

J

8 J19.0 J17.5 J18.0 

J

9 J19.0 J18.0 J18.5 

J

10 J19.5 J17.5 J18.0 

J

11 J200 J17.5 J18.5 

J

12 J21.0 J18.0 J19.0 
13 
14 
15 

J

16 J--- J--- J--- 

J

17 J20.0 J18.0 J19.0 

J

18 J19.0 J17.5 J18.5 

J

19 J19.5 J17.5 J18.5 

J

20 J19.0 J17.5 J18.0 

J

21 J17.5 J16.5 J17.0 

�

22 �17.5 J16.5 J17.0 

J

23 J18.0 J16.5 J17.0 

J

24 J18.0 J17.0 J17.5 

J

25 J17.5 J16.5 J11.0 

Ph 20.0 J16.5 J18.5 

�

27 �19.0 J17.5 J18.0 

J

28 J18.5 J17.0 J17.5 

J

29 J20.0 J17.5 J18.5 

J

30 J20.5 J18.0 J19.0 

J

31 J--- J-- J--- 

MONTH J 24.5 J20.5 J23.5 J23.5 J9.0 J16.0 



�
82 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04057510 STURGEON RIVER NEAR NAHMA JUNCTION, MI 

LOCATION.--Lat 45°56'35", long 86°42'20", in SW', SE' 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.--15 years, 207 ft3/s (5.862 m3/s), 15.36 in/yr (390 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, 1,010 ft3/s (28.6 m3/s) Apr. 5, gage height, 7.93 ft (2.417 m); minimum, 61 ft3/s 
(1.73 m3/s) Sept. 23, 24, 25, 30, gage height, 3.84 ft (1.170 m). 

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MARJJJMAY JUNJ SEP
APRJ JUL AUG 


1 172 134 132 88 86 185 480 340 100 243 65 71 
2 161 129 125 88 86 180 526 304 98 198 71 74 
3 151 125 116 88 86 175 599 299 156 168 84 68 
4 142 121 120 86 86 170 871 428 206 149 110 65 
5 133 118 125 86 86 165 954 529 191 200 122 64 

6 129 115 133 86 86 160 804 501 170 173 116 63 
7 128 113 135 86 86 155 743 437 149 142 117 66 
8 124 110 135 86 86 150 695 386 139 125 112 92 
9 118 124 135 86 86 150 698 340 133 115 104 88 
10 114 134 132 86 86 150 678 300 129 103 117 81 

11 112 128 130 86 86 145 657 269 123 96 146 77 
12 113 124 125 86 88 145 629 242 117 92 148 84 
13 115 169 120 86 88 140 590 220 112 88 129 83 
14 117 217 118 88 88 140 588 202 326 83 119 76 
15 114 222 112 90 88 135 568 187 636 80 111 71 

16 111 200 108 90 88 135 523 172 669 77 101 70 
17 116 181 107 92 88 130 499 168 581 87 91 68 
18 121 167 105 94 90 130 473 150 472 95 85 67 
19 118 154 102 96 98 125 439 139 373 85 79 66 
20 114 144 100 96 108 125 404 135 291 81 76 64 

21 111 140 100 94 120 125 365 133 250 91 72 64 
22 110 142 100 92 145 125 336 128 218 103 70 63 
23 108 149 100 90 180 130 454 124 189 95 68 61 
24 109 195 98 90 210 135 644 124 193 83 66 61 
25 135 191 96 88 210 145 580 113 190 81 65 62 

26 157 175 94 88 205 150 521 111 165 82 65 64 
27 161 158 92 88 200 160 478 108 146 79 67 64 
28 161 145 90 88 195 198 441 105 134 75 66 63 
29 154 139 90 86 --- 259 418 105 202 72 71 64 
30 145 135 88 86 --- 352 376 104 271 69 75 63 
31 140 --- 88 86 411 --- 102 --- 67 71 ---

TOTAL 4014 4498 3451 2746 3235 5180 17031 7005 7129 3377 2861 2087 
MEAN 129 150 111 R8.6 116 167 568 226 238 109 92.3 69.6 
MAX 172 222 135 96 210 411 954 529 669 243 148 92 
MIN 108 110 88 86 86 125 336 102 98 67 65 61 
CFSM .71 .82 .61 .48 .63 .91 3.10 1.24 1.30 .60 .50 .38 
IN. .A2 .91 .70 .56 .66 1.05 3.46 1.42 1.45 .69 .58 .42 

CAL YR 1980JTOTAL 55496 MEAN 152 MAX 1010 MIN 60 CFSM .83 INJ11.28 
WTR YR 1981JTOTAL 62614 MEAN 172 MAX 954 MIN 61 CFSM .94 INJ12.73 
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04057800 MIDDLE BRANCH ESCANABA RIVER AT HUMBOLDT, MI 

LOCATION.--Lat 46°29'57", long 87053'11", 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, 1.5 mi (2.4 km) downstream from Halfway Creek, and 0.3 mi (0.5 km) north of Humboldt. 

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 good, except those for the winter period, which are 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.--22 years, 60.7 ft3/s (1.719 m3/s), 17.92 in/yr (455 mm/yr), adjusted for diversion 1960 to 1972. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,640 ft3/s (46.4 m3/s) Apr. 24, 1960, gage height, 8.30 ft (2.530 m), from floodmark; 
minimum, 4.0 ft3/s (0.11 m3/s) Sept. 12, 1976; minimum gage height, 1.07 ft (0.326 m) Aug. 24, 1960. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 402 ft3/s (11.4 m3/s) June 16, gage height, 5.22 ft (1.591 m); minimum, 11 ft3/s 
(0.31 m3/s) Sept. 7, gage height, 1.70 ft (0.518 m). 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 60 43 27 18 17 40 251 88 54 51 13 15 
2 55 40 27 18 17 40 275 80 55 45 15 14 
3 52 39 26 18 17 39 313 87 89 41 16 14 
4 47 39 25 18 17 36 343 149 94 39 23 13 
5 41 37 25 18 17 36 337 271 75 38 19 13 

6 38 35 25 18 17 35 295 324 63 33 17 12 
7 34 34 26 18 17 33 265 235 53 30 34 16 
8 32 32 28 18 17 32 241 174 121 27 34 26 
9 30 39 28 18 17 31 234 139 179 28 36 21 
10 29 41 27 18 17 28 252 117 131 24 60 17 

11 31 38 27 18 17 28 330 101 94 22 70 15 
12 37 37 28 18 17 28 338 90 88 21 49 16 
13 42 47 26 18 17 26 279 81 73 21 36 14 
14 41 49 25 18 17 25 259 73 128 19 30 13 
15 37 43 24 18 19 24 234 66 240 18 25 12 

16 35 39 24 18 21 25 196 62 364 17 21 14 
17 39 38 23 18 22 25 174 57 334 18 18 22 
18 40 35 22 18 23 25 159 53 217 19 16 23 
19 37 33 22 19 25 25 140 50 139 17 16 19 
20 35 32 21 19 26 25 119 47 112 18 14 16 

21 36 33 21 19 29 24 102 44 113 21 14 14 
22 34 33 21 19 32 24 94 42 101 18 13 13 
23 35 33 20 18 41 24 137 40 87 16 13 13 
24 47 31 20 18 46 26 205 42 81 15 13 12 
25 78 31 20 18 46 28 191 45 77 21 12 13 

26 85 28 20 18 43 33 154 76 65 21 14 14 
27 71 27 19 18 42 39 133 72 56 17 17 14 
28 59 27 19 18 42 60 125 62 51 18 16 14 
29 50 28 19 17 --- 109 111 57 64 14 15 13 
30 46 27 19 17 156 97 68 60 15 14 13 
31 45 --- 19 17 200 --- 60 --- 13 14 ---

TOTAL 1378 1068 723 559 695 1329 6383 2952 3458 735 717 458 
MEAN 44.5 35.6 23.3 18.0 24.8 42.9 213 95.2 115 23.7 23.1 15.3 
MAX 85 49 28 19 46 200 343 324 364 51 70 26 
MIN 29 27 19 17 17 24 94 40 51 13 12 12 
CFSM .97 .77 .51 .39 .54 .93 4.63 2.07 2.50 .52 .50 .33 
IN. 1.11 .86 .58 .45 .56 1.07 5.16 2.39 2.80 .59 .58 .37 

CAL YR 1980J MAX 306JCFSM .94 INJ
TOTAL 15749 MEAN 43.0 MIN 11J12.74 

WTR YR 1981J20455 MEAN 56.0 MAX 364JCFSM 1.22 16.54
TOTAL MIN 12JINJ
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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). 
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04057811 GREENWOOD RESERVOIR NEAR GREENWOOD, MI 


LOCATION.--Lat 46°26'32", long 87048'02", in NW' SW4 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 be­
gan Dec. 22, 1972. 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 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 Greenwood Release (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 Greenwood Diversion (station 04057813); released flow to Middle Branch Escanaba River gaged at Greenwood 

Release (station 04057814). Reservoir 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); min­
imum 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, 24,420 acre-ft (30.1 hm3) Apr. 12, 13, elevation, 1,515.8 ft (462.02 m); minimum, 19,020 

acre-ft (23.5 hm3) Sept. 30, elevation, 1,511.6 ft (460.74 m). 


MONTHEND ELEVATION, IN FEET NGVD, AND CONTENTS AT 2400, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


Change in contents 


Date 
Elevation 
(feet) 

Contents 
(acre-feet) 

(acre-J(equivalent 
feet)Jin ft3/s) 

Sept. 30 J 1515.3J. 23720 -- --
Oct. 31JJ 1515.1 23440 -280 -4.6 
Nov. 30JJ 1515.0 23300 -140 •-2.4 
Dec. 31JJ 1514.8 23040 -260 -4.2 

CAL YR 1980 J -260 -0.4 

Jan. 31JJ 1513.8 21740 -1300 -21.1 
Feb. 28JJ 1513.2 20960 -780 -14.0 
Mar. 31JJ 1514.2 22260 +1300 +21.1 
Apr. 30JJ 1515.3 23720 +1460 +24.5 
May 31JJ 1515.1 23440 -280 -4.6 
June 30JJ 1515.2 23580 +140 +2.4 
July 31JJ 1513.9 21870 -1710 -27.8 
Aug. 31JJ 1513.1 20830 -1040 -16.9 
Sept. 30 J 1511.6 19020 -1810 -30.4 

WTR YR 1981 J -4700 -6.5 

http:1,400.00
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04057812 GREENWOOD AFTERBAY NEAR GREENWOOD, MI 

LOCATION.--Lat 46°26'32", long 87°48'02", in NW1/4 SW' sec.27, T.47 N., R.28 W., Marquette County, Hydrologic Unit 04030110, 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 mil (174.6 km2). 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: January 1973 to current year. 


INSTRUMENTATION.--Temperature recorder since Jan. 31, 1973. 


REMARKS.--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. 14, 15; minimum, 2.0°C Jan. 28 to Mar. 11. 


86 

TEMPERATURE• WATER (DEG. C)• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MAXJMAX MAXJMAXJMAX
MIN MIN MINJJMIN MIN MIN 


OCTOBER NOVEMBER DECEMBERJJANUARY FEBRUARY MARCH 


1 13.0 13.0 6.5 6.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 

2 13.5 13.0 6.0 6.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 

3 13.5 13.5 6.0 6.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 

4 13.5 13.0 6.0 6.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 

5 13.0 12.5 6.0 5.5 3.0 3.0 3.0 3.0 2.0 2.0 20 2.0 


6 12.5 12.5 5.5 5.5 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 

7 12.5 12.0 5.5 5.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 

8 12.0 12.0 5.0 5.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 
9 12.0 11.5 5.5 4.5 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 

10 11.5 11.5 4.5 4.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0 


11 11.5 11.5 4.0 3.5 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.0 

12 11.5 11.0 3.5 3.5 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 

13 11.0 11.0 3.5 3.5 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 

14 11.0 11.0 3.5 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 

15 11.0 10.5 3.0 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 


16 10.5 10.5 3.0 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 

17 10.5 10.5 3.0 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 

18 10.5 10.5 3.0 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 

19 10.5 10.0 3.0 3.0 3.0 3.0 3.0 2.5 2.0 2.0 2.5 2.5 

20 10.0 10.0 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.5 2.5 


21 10.0 9.5 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.5 2.5 

22 9.5 9.5 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.5 2.5 

23 9.5 9.0 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.5 2.5 

24 9.0 9.0 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.5 2.5 

25 9.0 8.5 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.5 2.5 


26 8.5 7.5 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.5 2.5 

27 7.5 7.5 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.5 2.5 

28 7.5 7.0 3.0 3.0 3.0 3.0 2.5 2.0 2.0 2.0 2.5 2.5 

29 7.0 7.0 3.0 3.0 3.0 3.0 2.0 2.0 --- --- 2.5 2.5 

30 7.0 7.0 3.0 3.0 3.0 3.0 2.0 2.0 --- 2.5 2.5 

31 7.0 6.5 --- --- 3.0 3.0 2.0 2.0 2.5 2.5 


MONTH 13.5 6.5 6.5 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.5 2.0 
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04057812 GREENWOOD AFTERRAY NEAR GREENWOOD, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MAXJMAX MAXJMIN MAXJMAXJMIN
MIN MINJ MIN 

APRIL MAY JUNEJJULY AUGUST SEPTEMBER 


1 2.5 2.5 6.5 6.0 10.5 10.0 
 15.5 15.0 15.5 15.5 16.5 16.5
2 2.5 2.5 6.5 6.0 10.5 10.5 15.0 15.0 15.5 15.5 16.5 16.5
3 2.5 2.5 6.5 6.0 10.5 10.5 15.0 15.0 16.0 15.5 16.5 16.5
4 2.5 2.5 6.5 6.5 10.5 10.5 15.5 15.0 16.0 16.0 16.5 16.0
5 2.5 2.5 7.5 6.5 11.0 10.5 15.5 15.5 16.0 16.0 16.0 16.0 

6 2.5 2.5 7.5 7.5 11.0 10.5 15.5 15.5 16.5 16.0 16.0 16.0
7 2.5 2.5 7.5 7.5 11.0 11.0 15.5 15.5 16.5 16.0 16.0 16.0
8 2.5 2.5 7.5 7.5 11.5 11.0 15.5 15.5 16.5 16.0 16.0 16.0
9 2.5 2.5 8.5 7.5 11.5 11.5 15.5 15.0 16.5 16.0 16.0 15.5
10 2.5 2.5 8.5 8.5 11.5 11.5 15.0 15.0 16.5 16.5 15.5 15.0 


11 2.5 2.5 9.0 8.5 12.0 11.5 15.0 15.0 16.5 16.5 15.5 15.0
12 3.0 2.5 9.0 9.0 12.0 11.5 15.0 15.0 16.5 16.5 15.5 15.5
13 3.0 3.0 9.5 9.0 12.5 12.0 15.0 15.0 16.5 16.5 15.5 15.5
14 
 3.0 3.0 9.0 9.0 12.5 12.0 15.0 15.0 17.0 16.5 15.5 15.5
15 3.5 3.0 9.0 9.0 12.5 12.5 15.5 15.0 17.0 16.5 15.5 15.5 

16 3.5 3.5 9.5 9.0 12.5 12.5 15.5 15.5 16.5 16.5 15.5 15.5
17 4.5 3.5 9.5 9.5 12.5 12.5 15.5 15.5 16.5 16.5 15.5 15.5
18 4.5 4.0 9.5 9.5 13.5 12.5 15.5 15.5 16.5 16.5 15.5 15.0
19 4.5 4.5 9.5 9.5 14.0 13.5 15.5 15.5 16.5 16.5 15.0 15.0
20 4.5 4.5 9.5 
 9.5 14.0 13.5 15.5 15.5 16.5 16.5 15.0 14.5 

21 4.5 4.5 9.5 9.0 14.5 14.0 15.5 15.5 16.5 16.5 14.5 14.5
22 4.5 4.5 9.5 
 9.0 14.5 14.0 15.5 15.5 16.5 16.5 14.5 14.5
23 5.0 4.5 10.0 9.5 14.5 14.5 15.5 
 15.5 16.5 16.5 14.5 14.5
24 5.0 5.0 9.5 9.5 15.0 14.5 15.5 15.5 16.5 16.5 14.5 14.0
25 5.5 5.0 9.5 9.5 15.0 15.0 15.5 15.5 16.5 16.5 14.0 14.0 

26 5.0 5.0 10.0 9.5 15.0 15.0 15.5 15.5 16.5 16.5 14.0 14.0
27 5.5 5.0 10.0 10.0 15.0 15.0 15.5 15.0 16.5 16.5 14.0 13.5
28 5.5 5.5 10.0 10.0 15.0 15.0 15.5 15.0 16.5 16.5 13.5 13.0
29 6.0 5.5 10.0 10.0 15.0 15.0 15.5 15.0 16.5 16.5 13.0 12.5
30 6.0 6.0 10.0 10.0 15.0 15.0 15.5 15.5 16.5 16.5 12.5 12.5
31 ---
 --- 10.0 10.0 --- --- 15.5 15.5 16.5 16.5 --- ---

MONTH 6.0 10.0 15.0 15.5 17.0 16.5
2.5 6.0 10.0 15.0 15.5 12.5 
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04057813 GREENWOOD DIVERSION NEAR GREENWOOD, MI 

LOCATION.--Lat 46°26'04", long 87°46'10", in NW' NE4 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 km) long, diverts water from Greenwood 
Reservoir (station 04057811) into Green Creek, tributary to Schweitzer Reservoir (station 04058190). Water is used for iron ore pro­
cessing; some returned to Middle Branch Escanaba River 27 mi (43 km) below station via another Green Creek (station 04058130); some 
returned 31 mi (50 km) downstream via Goose Lake Outlet (station 04058400) and East Branch Escanaba River. 

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 30 ft3/s (0.85 m3/s) June 25-28, 1977, Nov. 9, 1979; no flow Dec. 27, 1972 to 
Jan. 6, 1973; minimum daily discharge since diversion began, 0.02 ft3/s (0.001 m3/s) Nov. 3-22, 1977. 

DISCHARGE,JIN CUPIC FEET PFR SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


NOV JAN MAY
DAY OCT DECJJFEB MARJJJAPRJJUNJJUL AUG SEP 


1 2.8 27 14 21 27 18 13 5.2 22 23 23 23 

2 2.8 27 14 21 27 16 13 5.1 22 23 23 23 

3 2.8 27 14 21 27 14 13 5.2 22 23 23 23 

4 2.8 27 14 21 27 14 13 5.2 22 23 23 22 

5 2.8 27 14 21 27 14 13 5.2 22 23 23 23 


6 2.8 27 14 21 27 14 9.0 5.2 22 23 23 23 

7 12 27 14 21 27 13 7.2 5.2 22 23 23 23 

8 20 27 14 21 27 12 6.4 5.1 22 23 23 23 

9 23 27 14 21 25 12 5.2 5.1 22 23 23 23 

10 27 27 14 21 23 12 5.1 5.0 22 23 23 23 


11 27 27 14 21 23 12 5.1 5.1 22 22 23 23 

12 27 27 14 20 23 12 5.1 5.0 22 22 23 23 

13 27 27 14 20 23 12 5.1 5.0 22 22 23 23 

14 27 27 14 20 23 12 5.1 5.0 23 23 23 23 

15 27 27 14 20 23 12 5.1 5.1 23 23 23 23 


16 27 27 14 21 23 12 5.1 5.1 23 23 23 23 

17 ?7 27 14 21 23 12 5.1 5.1 23 22 23 23 

18 27 27 14 21 23 12 5.1 5.1 22 22 23 23 

19 27 27 13 21 23 12 5.1 9.0 22 22 23 23 

20 27 27 13 21 23 12 5.1 11 22 23 22 23 


21 27 27 13 21 23 12 5.1 13 22 23 22 22 

22 27 27 13 23 23 12 5.1 15 22 23 22 20 

23 27 27 13 27 20 12 5.2 16 22 23 22 20 

24 27 21 13 27 17 12 5.2 20 22 23 22 20 

25 27 14 13 27 18 12 5.2 21 22 23 22 20 


26 27 14 14 27 18 12 5.2 22 22 23 22 20 

27 27 14 14 26 18 12 5.2 23 22 23 22 20 

28 27 14 14 27 18 12 5.2 23 22 23 23 20 

29 27 14 14 27 --- 12 5.2 23 23 23 23 20 

30 27 14 16 27 12 5.2 23 23 23 23 20 

31 27 --- 21 27 12 --- 22 --- 23 23 ---


TOTAL 665.8 726 436 702 649 391 200.7 333.0 666 707 705 661 

MEAN 21.5 24.2 14.1 22.6 23.2 12.6 6.69 10.7 22.2 22.8 22.7 22.0 

MAX 27 27 21 27 27 18 13 23 23 23 23 23 

MIN 2.8 14 13 20 17 12 5.1 5.0 22 22 22 20 


CAL YR 1980J
TOTAL 6423.54 MEAN 17.6 MAX 28 MIN .60 

WTR YR 1981J6842.50 MAX 27 MIN 2.8
TOTAL MEAN 18.7 
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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.--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 July 9-12, 14; minimum, 1.5°C Jan. 17-25, Feb. 5-17. 


TEMPERATURE• WATER (DEG. C)• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MAXJMINJJMIN MIN MIN
MIN MAX MAXJMAXJMAX 


OCTOBER NOVEMBFR DECEMBERJJANUARY FEBRUARY MARCH 


1 10.0 10.0 3.5 3.5 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0

2 10.0 10.0 3.5 3.5 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0

3 10.0 10.0 3.5 3.5 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0

4 10.0 9.0 3.5 3.5 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0

5 9.0 8.0 3.5 3.5 3.0 3.0 2.5 2.5 2.0 1.5 2.0 2.0 

6 8.0 8.0 4.0 3.5 3.0 3.0 2.5 2.5 1.5 1.5 2.0 2.0 

7 8.0 8.0 4.0 4.0 3.0 3.0 2.5 2.5 1.5 1.5 2.0 2.0

8 9.0 8.0 4.0 4.0 3.0 3.0 2.5 2.5 1.5 1.5 2.0 2.0

9 9.0 8.5 4.0 3.0 3.0 3.0 2.5 2.0 1.5 1.5 2.5 2.0

10 8.5 8.5 3.0 2.5 3.0 3.0 2.0 2.0 1.5 1.5 2.5 2.5 


11 9.0 8.5 2.5 2.5 3.0 3.0 2.0 2.0 1.5 1.5 2.5 2.5

12 8.5 8.0 2.5 2.5 3.0 2.5 2.0 2.0 1.5 1.5 2.5 2.5

13 8.0 8.0 2.5 2.5 2.5 2.5 2.0 2.0 1.5 1.5 2.5 2.5

14 8.0 7.5 3.0 2.5 2.5 2.5 2.0 2.0 1.5 1.5 2.5 2.5

15 7.5 7.5 3.0 3.0 2.5 2.5 2.0 2.0 1.5 1.5 2.5 2.5 

16 7.5 7.0 3.0 2.5 2.5 2.5 2.0 2.0 1.5 1.5 2.5 2.5

17 7.5 7.0 2.5 2.5 2.5 2.5 2.0 1.5 2.0 1.5 2.5 2.5

18 8.0 7.5 2.5 2.5 2.5 2.5 1.5 1.5 2.0 2.0 2.5 2.5

19 8.0 7.5 2.5 2.5 3.0 2.5 1.5 1.5 2.0 2.0 2.5 2.5

20 7.5 7.0 2.5 2.5 3.0 3.0 1.5 1.5 2.5 2.5 2.5 2.5 


21 7.0 6.5 2.5 2.5 3.0 3.0 1.5 1.5 2.5 2.5 2.5 2.0

22 6.5 6.0 2.5 2.5 3.0 2.5 1.5 1.5 2.5 2.5 2.0 2.0 

23 6.0 5.5 2.5 2.5 2.5 2.5 1.5 1.5 2.5 2.5 2.0 2.0

24 5.5 5.5 2.5 2.5 2.5 2.5 1.5 1.5 2.5 2.5 2.5 2.0

25 5.5 5.5 3.0 2.5 2.5 2.5 2.0 1.5 2.5 2.0 2.5 2.5 

26 5.5 4.5 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 3.0 2.5

27 4.5 4.5 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 3.0 3.0 

28 4.5 4.0 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 3.0 3.0

29 4.0 3.5 3.0 3.0 2.5 2.5 2.0 2.0 --- --- 3.0 3.0

30 3.5 3.5 3.0 3.0 2.5 2.5 2.0 2.0 --- --- 3.0 3.0

31 3.5 3.5 --- --- 2.5 2.5 2.0 2.0 .-- --- 3.0 3.0 


MONTH 10.0 3.5 4.0 2.5 3.0 2.5 2.5 1.5 2.5 1.5 3.0 2.0 




--- 
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STREAMS TRIBUTARY TO LAKE MICHIGAN
90 


04057813 GREENWOOD DIVERSION NEAR GREENWOOD. MI--CONTINUED 


TEMPERATURE. WATER (DEG. C). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MAXJMTNJMIN MIN
MIN MAX MAXJMAXJ
MIN MAXJ


APRIL MAY 
 JUNEJJULY AUGUST SEPTEMBER 

1 3.0 3.0 6.5 6.5 12.5 12.0 16.5 
 16.0 17.5 17.5 17.0 17.0
2 3.0 
 3.0 7.0 6.5 12.0 12.0 16.5 16.5 17.5 17.5 17.0 
 16.0
3 3.0 3.0 8.0 
 7.0 12.0 12.0 17.0 16.5 17.5 17.5 16.0 16.0
4 3.5 3.0 8.0 8.0 12.0 12.0 17.0 17.0 18.0 17.5 16.0 16.0
5 3.5 3.5 9.0 8.0 
 12.5 12.0 17.0 17.0 18.0 17.5 16.5 15.5 

6 
7 

3.5 3.5 9.0 9.0 13.0 12.5 17.5 
 17.0 18.0 17.5 15.5 15.0
3.5 3.5 9.0 8.5 
 13.5 13.0 17.5 17.5 18.0 17.0 15.5 15.0
8 3.5 3.5 
 8.5 8.5 13.5 13.0 18.0 17.5 17.0 17.0 16.0 15.5
9 3.5 3.5 10.5 8.5 13.5 13.0 18.5 18.0 17.0 16.5 15.5 14.5
10 3.5 3.5 10.5 9.5 
 13.5 13.0 18.5 18.0 17.0 17.0 14.5 14.5 

11 3.5 3.5 10.0 9.5 14.0 13.5 
 18.5 18.0 17.0 17.0 15.0 14.5
12 3.5 3.5 10.5 10.5 
 14.0 14.0 18.5 18.0 17.0 17.0 15.5 15.0
13 
 3.5 3.5 10.5 10.0 14.5 14.0 18.0 
 18.0 17.0 17.0 15.5 15.5
14 
 4.0 3.5 10.0 10.0 
 14.5 14.5 18.5 18.0 17.5 17.0 16.0 15.5
15 4.0 4.0 10.5 
 10.0 14.5 14.5 18.0 17.0 18.0 17.5 16.0 15.5 

16 4.0 4.0 10.5 10.0 14.5 14.5 17.5 17.0 18.0 16.5 15.5 14.5
17 6.0 4.0 10.5 10.5 14.5 14.0 17.0 17.0 17.0 16.5 14.5 14.0
18 7.0 5.5 
 11.0 10.5 15.0 14.0 17.5 17.0 17.0 16.5 14.0 13.5
19 7.0 6.0 11.0 11.0 15.5 15.0 17.0 17.0 17.0 17.0 14.0 
 13.5
20 7.0 6.5 11.5 
 11.0 15.5 15.5 17.5 17.0 17.0 16.5 14.0 13.5 

21 
 6.5 6.5 11.5 11.5 
 15.5 14.5 17.5 16.5 17.0 17.0 13.5 13.0
22 6.5 6.5 11.5 11.5 15.0 14.5 17.0 16.5 17.0 17.0 13.0 12.0
23 6.5 6.5 
 12.5 11.5 15.0 15.0 17.0 16.5 17.0 17.0 12.0 12.0
24 
 6.5 6.0 12.5 12.5 
 15.0 15.0 17.0 17.0 17.5 17.0 12.0 12.0
25 6.0 6.0 12.5 12.5 15.5 15.0 17.5 17.0 17.5 17.5 12.0 12.0 

26 6.0 6.0 12.5 
 11.5 15.5 15.5 17.5 17.0 17.5 17.0 12.0 12.0
27 6.0 6.0 

28 

11.5 11.0 15.5 15.5 17.5 16.5 17.0 17.0 12.0 11.5
6.0 6.0 11.5 11.0 16.0 15.5 17.0 16.5 17.0 17.0 11.5 
 11.0
29 6.0 6.0 12.0 
 11.5 16.0 16.0 17.0 17.0 17.0 17.0 11.0 10.5
30 
 6.0 6.0 12.0 11.5 16.5 16.0 
 17.0 17.0 17.0 17.0 10.5 10.5
31 --- --- 12.0 12.0 --- --- 17.5 17.0 17.0 17.0 ---


MONTH 
 7.0 3.0 12.5 6.5 
 16.5 12.0 18.5 16.0 18.0 16.5 17.0 10.5 




� 91 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04057814 GREENWOOD RELEASE NEAR GREENWOOD, MI 

LOCATION.--Lat 46°26'22", long 87°47'52", in NW' 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 mil (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 excellent. Since December 1972, flow from Greenwood Reservoir (station 04057811) below spillway ele­
vation 1,515 ft (462 m) is completely regulated by the afterbay release structure into the Middle Branch Escanaba River. Since Jan­
uary 1973, water diverted immediately above this station via Greenwood Diversion (station 04057813) , for iron ore processing and some 
returned to Middle Branch Escanaba River 27 mi (43 km) downstream via another Green Creek (station 04058130). Since October 1979, 
some of the diversion returned 31 mi (50 km) downstream via Goose Lake Outlet (station 04058400) and East Branch Escanaba River. 
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 ft2/s (8.21 m2/s) Oct. 1, 1972; (since regulation 
began), 63 ft3/s (1.78 m3/s) July 10, 11, 1974; minimum daily, 10 ft3/s (0.28 m2/s) Dec. 29, 30, 1972, result of construction. 

DISCHARGE. IN CURIC FEET PFR SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


JAN MARJJJMAY JUNJ
DAY OCT NOV DECJJFEB APRJ JUL AUG SEP 


1 26 25 25 26 25 26 28 27 26 27 26 25 

2 26 25 25 26 25 26 28 27 26 26 26 25 

3 26 25 25 26 25 26 28 27 26 26 26 25 

4 26 25 26 26 25 26 29 27 26 26 26 25 

5 26 25 26 26 25 25 29 28 26 26 26 25 


6 26 25 26 26 25 25 29 27 26 26 26 25 

7 26 25 26 26 25 25 28 27 26 26 26 25 

8 26 25 26 26 25 26 28 26 26 26 26 25 

9 27 25 26 26 25 26 27 26 26 26 26 25 

10 27 25 26 26 25 26 26 26 26 26 26 25 


11 27 25 26 26 25 26 26 25 26 26 26 25 

12 27 25 26 26 25 26 26 25 26 26 26 25 

13 26 25 26 25 25 26 26 25 26 26 26 25 

14 26 25 26 25 25 26 26 25 26 26 26 25 

15 26 25 26 25 25 26 26 25 27 26 26 25 


16 26 25 26 25 25 26 26 25 26 26 26 25 

17 26 25 26 25 25 26 26 25 26 26 26 25 

18 26 25 25 25 25 26 25 26 26 26 26 25 

19 26 25 25 25 25 26 25 26 26 26 26 25 

20 26 25 25 25 25 26 25 26 26 26 25 25 


21 26 25 25 25 25 26 26 26 26 26 25 25 

22 26 25 25 26 25 26 26 26 26 26 25 25 

23 26 25 25 26 26 26 26 26 26 26 25 26 

24 26 25 25 26 26 26 27 26 26 26 25 26 

25 26 25 26 25 26 26 27 27 26 26 25 26 


26 26 25 26 25 26 26 27 27 26 26 25 27 

27 26 25 26 25 26 26 27 27 26 26 25 26 

28 26 25 26 25 26 26 27 27 26 26 25 27 

29 26 25 26 25 --- 26 27 26 27 26 25 27 

30 26 25 26 25 27 27 26 27 26 25 27 

31 25 --- 26 --- --- ---
25 27 26 26 25 


TOTAL 809 750 796 790 706 805 804 811 783 807 794 762 

MEAN 26.1 25.0 25.7 25.5 25.2 26.0 26.8 26.2 26.1 26.0 25.6 25.4 

MAX 27 25 26 26 26 27 29 28 27 27 26 27 

MIN 25 25 25 25 25 25 25 25 26 26 25 25 


CAL YR 1980J9318 MAX 28 MIN 22
TOTAL MEAN 25.5 

WTR YR 1981J
TOTAL 9417 MEAN 25.8 MAX 29 MIN 25 




�
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92 STREAMS TRIBUTARY TO LAKE MICHIGAN 

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.--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, 18.5°C July 6, 9, 13, Aug. 4, 23; minimum, 0.5°C Apr. 5. 


TEMPERATURE, WATER (DEG. C)• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMAXJJMAX MAX MAX MAXJ
MIN MIN MINJJJMINJJMINJJMIN 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 14.0 14.0 5.5 5.0 2.5 2.5 3.0 3.0 2.0 2.0 1.5 1.5

2 14.0 12.5 5.0 5.0 2.5 2.5 3.0 3.0 2.0 2.0 1.5 1.0

3 12.5 12.0 5.0 5.0 2.5 2.5 3.0 3.0 2.0 2.0 2.0 1.5

4 12.0 11.5 5.0 4.5 2.5 2.5 3.0 3.0 2.0 2.0 2.0 2.0

5 12.0 11.0 4.5 4.0 2.5 2.5 3.0 3.0 2.0 2.0 2.0. 2.0 

6 12.0 11.0 4.5 4.5 3.0 2.5 3.0 3.0 2.0 2.0 2.0 2.0

7 12.0 11.0 4.5 4.5 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0

8 13.0 11.5 4.5 3.5 3.0 2.5 3.0 3.0 2.0 2.0 2.0 2.0

9 12.0 11.0 3.5 3.5 2.5 2.5 3.0 3.0 2.0 2.0 2.0 2.0

10 12.0 11.5 3.5 3.0 2.5 2.5 3.0 3.0 2.0 2.0 2.0 2.0 


11 12.0 11.0 3.0 3.0 3.0 2.5 3.0 3.0 2.0 2.0 2.0 2.0

12 11.0 10.0 3.0 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
13 10.5 10.0 3.0 3.0 3.0 3.0 3.0 3.0 2.0 2.0 2.0 1.5

14 10.5 10.0 3.0 2.5 3.0 3.0 3.0 3.0 2.0 2.0 2.0 1.5

15 10.5 10.0 2.5 2.5 3.0 3.0 3.0 3.0 2.0 2.0 2.0 1.5 

16 10.0 9.5 2.5 2.5 3.0 3.0 3.0 2.5 2.0 2.0 1.5 1.5

17 10.5 10.0 2.5 2.5 3.0 3.0 2.5 2.5 2.0 2.0 2.0 1.5

18 10.5 9.5 2.5 2.5 3.0 3.0 2.5 2.0 2.0 2.0 1.5 1.5

19 9.5 9.0 2.5 2.5 3.0 3.0 2.0 2.0 2.0 2.0 1.5 1.5

20 9.0 9.0 2.5 2.5 3.0 3.0 2.0 2.0 2.0 2.0 1.5 1.5 


21 9.0 8.5 2.5 2.5 3.5 3.0 2.0 2.0 2.0 2.0 1.5 1.5

22 8.5 8.0 2.5 2.5 3.5 3.5 2.0 2.0 2.0 2.0 1.5 1.5

23 8.5 8.0 2.5 2.5 3.5 3.5 2.0 2.0 2.0 2.0 2.0 1.5

24 8.0 8.0 2.5 2.5 3.5 3.5 2.0 2.0 2.0 1.5 2.0 1.5

25 8.0 7.5 2.5 2.5 3.5 3.5 2.0 2.0 1.5 1.5 2.0 1.5 


26 7.5 6.0 2.5 2.5 3.5 3.0 2.0 2.0 2.0 1.5 2.0 1.5

27 6.5 6.0 2.5 2.5 3.0 3.0 2.0 2.0 2.0 2.0 2.0 1.0

28 6.5 5.5 2.5 2.5 3.0 3.0 2.0 2.0 2.0 1.5 2.5 2.0

29 6.0 5.5 2.5 2.5 3.0 3.0 2.0 2.0 --- --- 2.5 2.0

30 6.0 5.5 2.5 2.5 3.0 3.0 2.0 2.0 --- --- 2.0 1.5 

31 6.0 5.5 --- 3.0 3.0 2.0 2.0 2.0 1.5 


MONTH 14.0 5.5 5.5 2.5 3.5 2.5 3.0 2.0 2.0 1.5 2.5 1.0 
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04057814 GQEENW000 RELEASE NFAR GREENWOOD+ MI--CONTINUED 


TEMPERATURE. WATER (DEG. C1• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MAXJMAX MINJMIN MIN MAXJMIN
MIN MIN MAXJMAXJ


APRIL MAY 
 JUNEJJULY AUGUST SEPTEMBER 

1 2.0 2.0 8.5 5.5 12.0 10.0 17.0 15.0 17.0 16.0 17.0 17.0
2 
 2.5 1.5 7.0 6.0 11.5 10.0 17.0 15.0 17.0 16.0 17.0 16.0
3 3.0 2.0 7.0 6.5 12.0 10.5 16.0 15.0 17.5 16.0 17.5 16.0
4 3.0 1.0 
 7.5 6.5 12.5 10.5 17.5 15.0 18.5 16.5 17.0 16.5
5 2.5 .5 9.0 7.0 
 13.0 11.0 17.5 15.0 17.5 16.0 16.5 16.0 

6 3.0 2.0 10.5 7.5 13.5 10.5 18.5 15.5 17.0 16.5 16.5 16.0
7 3.0 2.5 10.5 7.5 
 12.5 10.5 17.5 15.5 16.5 16.0 16.5 16.0
8 2.5 2.5 9.0 8.0 12.5 11.0 17.5 
 15.5 17.5 16.0 16.5 15.5
9 4.0 3.0 9.0 7.5 13.0 11.0 18.5 15.5 17.0 16.0 17.0 15.0
10 5.0 3.5 
 9.0 7.0 14.0 11.5 17.5 15.0 17.5 16.0 17.5 15.5 


11 5.0 3.5 10.0 8.0 
 13.5 11.5 17.0 15.5 18.0 16.0 17.0 16.0
12 4.5 3.5 11.0 8.0 15.0 12.0 17.0 15.5 17.5 16.0 
 17.0 15.5

13 4.5 4.0 12.0 8.5 13.5 12.5 18.5 15.5 17.0 16.5 17.5 15.5
14 4.5 3.5 11.5 9.0 13.5 12.5 17.0 15.0 17.0 16.5 17.0 15.5
15 5.0 3.0 12.5 9.5 14.5 
 13.0 16.0 15.0 17.5 16.5 16.5 15.5 

16 5.5 4.0 12.0 10.0 13.5 12.5 16.0 15.5 18.0 15.5 16.0 15.0
17 6.5 5.0 11.5 9.0 
 13.5 12.0 17.5 15.5 18.0 16.0 16.0 15.0
18 6.5 4.5 12.0 9.0 15.0 13.0 17.5 15.5 18.0 16.0 
 15.5 15.0
19 5.5 5.0 12.0 9.5 16.0 13.0 
 17.5 15.5 18.0 16.0 15.5 15.0
20 5.5 4.0 12.5 10.0 
 14.5 13.5 16.5 16.0 17.5 16.5 15.5 14.5 


21 5.5 4.5 13.5 10.0 15.5 13.5 17.5 15.0 17.5 16.5 15.0 14.5
22 5.5 5.0 11.0 9.5 
 16.0 14.0 16.5 15.0 17.5 16.5 14.5 14.0
23 5.0 4.5 
 12.0 10.0 15.5 13.5 17.0 15.5 18.5 16.5 14.5 13.5
24 5.0 4.0 11.5 10.0 15.0 14.0 16.5 15.5 18.0 16.5 14.5 14.0
25 7.0 4.5 10.5
11.0 16.5 14.0 17.5 15.5 17.5 16.5 14.0 14.0 

26 6.5 5.0 10.5 10.0 17.0 14.0 17.5 15.0 17.0 16.5 14.0 14.0
27 6.0 5.0 11.5 9.5 15.5 14.5 
 17.0 15.0 17.0 16.5 14.0 13.0
28 6.0 5.5 12.5 10.0 
 15.0 14.5 17.0 15.5 17.5 16.5 13.0 12.0
29 8.0 
 5.0 12.5 10.0 16.5 14.5 17.0 15.5 17.5 17.0 13.0 12.5
30 7.0 6.0 13.0 10.0 16.5 14.5 17.0 15.5 17.5 17.0 12.5 12.0
31 ---
 --- 12.5 10.0 --- --- 18.0 16.0 17.0 17.0 --- ---


MONTH 8.0 .5 13.5 
 5.5 17.0 10.0 18.5 15.0 18.5 15.5 17.5 12.0 




--- 

94J 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 mil (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). October 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 and some returned to Middle Branch Escanaba 

River 24 mi (39 km) downstream via another Green Creek (station 04058130). Since October 1979, some diversion returned 28 mi (45 km) 

downstream via Goose Lake Outlet (station 04058400) and East Branch Escanaba River. Several observations of water temperature were 

made during the year. 


AVERAGE DISCHARGE.--9 years, 83.6 ft3/s (2.368 m3/s), 15.49 in/yr (393 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 

observed, 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, 433 ft3/s (12.3 m3/s) Apr. 13, gage height, 10.64 ft (3.243 m); minimum daily, 25 ft3/s 

(0.71 m2/s) Nov. 8, Nov. 20 to Dec. 10, Jan. 26, 27, Aug. 17, 22, Sept. 10. 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


JAN MAR JUL
DAY OCT NOV DEC FEBJAPR MAY JUN AUG SEP 


26 29 117 82 27 

26 29 67 


1 92 33 25 27J51 54 27 

2 81 30 25 26J51 100 52 27 26 

3 74 29 25 26 26J105 62 27
28 109 55 26 

4 68 28 25 26 26J28 278 174 74 47 27 26 

5 59 25 26 26J395 272 76 40 27 26
27 27 


6 55 26 25 26J395 349 72 28
26 27 35 26 

7 49 26 25 26 26J381 362 62 30 28
26 32 

8 42 25 25 26 26J358 300 68 30 28 27
27 

9 34 27 25 26 26J325 237 84 31 30 26
27 

10 31 28 25 26 26J327 182 111 30 33
27 25 


11 30 27 26 26 26J27 358 148 106 29 32 26 

12 28 26 26 27 417 123 100 29 29 26
26 26J

13 27 29 26 26 26J417 103 88 27 26
28 29 

14 26 32 26 26 26J372 92 123 29 27 26
29 

15 26 32 26 26 28J326 223 26
29 83 27 26 


16 26 30 26 26 29J286 76 296 27 26 26
29 

17 26 30 26 26 30J251 69 363 25 26
29 27 

18 26 28 26 26 26J215 65 334 27 26 26
29 

19 26 26 27 26J187 62 238 26 26
26 30 26 

20 26 26 28 26J158 60 186 27 26 26
25 30 


26 25 26 30 132 54 27 26 26 

22 26 25 26 26 26J121 130 25 

21 26 26J 155 


30 47 27 26 

23 26 25 26 26 27J179 109 26 26 26
30 42 

24 26 25 26 26 28J31 229 46 99 26 26 26 

25 31 25 26 26 28J239 47 89 26 27
31 26 


26 47 25 26 25 28J224 59 76 26 27
31 26 

27 49 26 25 28J190 65 26 26
25 32 66 28 

28 50 25 26 26 28J170 65 56 26 26 29
35 

29 45 25 26 26 --- 41 152 63 112 26 26 29
J

30 40 25 26 26 44 134 61 106 26 28 29 

31 37 26 28 46 --- 57 --- 26 27 ---


TOTAL 1255 814 796 809 749J943 7423 3690 3769 1014 842 796 

MEAN 40.5 27.1 25.7 26.1 26.8J247 119 126 32.7 27.2
30.4 26.5 


30J 29
MAX 92 33 26 28 46 417 362 363 82 33 

MIN 26 25 25 25 26J51 42 52 26 25 25
26 


CAL YR 19,40J15487 MEAN 42.3 MEANt CFSMtJIN.t
TOTAL MAX 394JJ59.5 0.81 11.05
MIN 23J

MEAN 62.7 MIN 25J1.02
WTR YR 1981JTOTAL 22900 MAX 417JJMEANt 75.0 CFSMtJIN.t 13.89 


t Adjusted for diversion and change in contents in Greenwood Reservoir. 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 95 


04058000 MIDDLE BRANCH ESCANABA RIVER NEAR ISHPEMING, MI 


LOCATION.--Lat 46023'40", long 87°45'30", in NW; SW4 sec.l2, 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.--No temperature record Jan. 28 to Mar. 10. 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, 23.5°C July 7, 8; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, WATER (DEG. Cl, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMAXJJMAXJJMAX MAX MAXJ
MIN MIN MIN MINJJJMINJJMIN 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 10.5 10.0 2.5 2.5 .5 .0 .0 .0 

2 10.5 10.0 2.5 2.5 .0 .0 .0 .0 


••••11.011.3 10.0 9.0 3.5 2.5 .0 .0 .0 .0 - -
4 9.n 8.0 3.5 3.5 .0 .0 .0 .0 

5 8.0 7.0 3.5 2.5 .0 .0 .0 .0 


6 8.0 7.5 3.0 2.0 .0 .0 .0 .0 - -
MbOIBMI. 411O.M.M.7 8.5 7.5 3.0 3.0 .0 .0 .0 .0 


8 9.0 8.5 3.0 1.0 .0 .0 .0 .0 - - - -
00.1110.,9 9.0 7.5 1.0 1.0 .0 .0 .0 .0 


10 9.0 8.0 1.0 1.0 .0 .0 .0 .0 


11 9.0 8.0 1.0 1.0 .0 .0 .0 .0 .5 .0 

12 8.0 7.0 1.0 1.0 .0 .0 .0 .0 1.0 .5 

13 7.0 7.0 1.0 1.0 .0 .0 .0 .0 1.0 1.0

14 7.0 5.5 1.0 1.0 .0 .0 .0 .0 1.0 .5

15 5.5 5.5 1.0 1.0 .0 .0 .0 .0 .5 .5 


16 5.5 5.5 1.0 .5 .0 .0 .0 .0 .5 .5 

17 7.5 5.5 .5 .5 .0 .0 .0 .0 .5 .5 

18 7.5 7.0 .5 .5 .0 .0 .0 .0 .5 .5

19 7.0 6.0 .5 .5 .0 .0 .0 .0 .5 .5

20 6.0 5.5 .5 .5 .0 .0 .0 .0 1.0 .5 


21 5.5 5.5 .5 .5 .0 .0 .0 .0 1.5 1.0 

22 5.5 4.5 .5 .5 .0 .0 .0 .0 1.5 1.5 

23 4.5 4.5 .5 .5 .0 .0 .0 .0 2.5 1.5 

24 4.5 4.5 .5 .5 .0 .0 .0 .0 2.5 1.5

25 4.5 4.5 .5 .5 .0 .0 .0 .0 2.5 1.5 


26 4.5 3.5 .5 .5 .0 .0 .0 .0 2.5 2.0

27 3.5 3.5 .5 .5 .0 .0 .0 .0 2.5 1.5 

28 3.5 3.0 .5 .5 .0 .0 2.5 1.5 

29 3.0 2.5 .5 .5 .0 .0 2.5 1.5 

30 2.5 2.5 .5 .5 .0 .0 --- 1.5 1.5 

31 2.5 2.5 --- .0 .0 --- 1.5 1.5 


MONTH 10.5 2.5 3.5 .5 .5 .0 .0 .0 




96J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058000 MIDDLE RRANCH ESCANABA RIVER NEAR ISHPEWING. MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MIN MIN
SAYJMAXJMAXJJ
MAX MINJJJMINJJMINJJWIN
MAX MAX MAXJ


APRIL MAY 
 JUNE JULY AUGUST SEPTEMBER 


1 1.5 1.5 8.5 7.0 15.5 13.5 19.0 18.0 20.0 18.5 18.5 17.5
2 1.5 1.0 8.5 7.5 14.5 13.5 20.0 18.5 20.0 18.0 17.5 16.0
3 1.5 1.5 7.5 7.5 15.5 14.5 20.0 19.0 20.0 19.0 16.5 14.5
4 
 1.5 1.0 7.5 7.5 17.5 14.5 21.0 20.0 20.5 19.5 16.5 16.0
5 1.5 1.0 8.5 7.5 18.0 16.0 22.0 19.0 20.5 19.0 16.0 
 15.0 

6 
 2.5 1.0 9.5 7.5 18.0 16.0 23.0 20.0 20.5 19.0 16.0 15.0
7 2.5 2.5 9.5 8.0 18.0 15.5 23.5 21.0 19.0 18.0 16.0 16.0
8 2.5 2.5 9.5 9.5 16.0 15.0 23.5 21.0 18.0 17.0 16.0 14.5
9 3.5 2.0 9.5 8.5 16.0 15.0 22.5 20.5 18.0 17.5 15.0 13.0
10 4.0 3.5 
 8.5 7.5 17.5 16.0 22.5 18.5 17.5 17.0 17.0 15.0 


11 4.0 4.0 8.5 7.5 17.5 16.0 21.5 1§.5 17.0 16.5 17.0 16.0
12 4.0 4.0 10.0 8.0 18.5 16.5 
 21.5 20.5 18.0 17.0 16.5 15.0
13 4.0 4.0 10.5 9.0 
 18.5 18.0 22.0 19.5 19.0 18.0 17.0 15.5
14 4.0 4.0 12.0 10.0 18.5 17.5 21.5 18.5 19.0 19.0 17.0 16.0
15 5.0 
 3.0 12.0 10.0 19.5 18.5 18.5 16.0 19.0 18.0 16.0 14.5 


16 6.0 5.0 12.0 10.5 19.5 18.5 17.5 17.5 18.0 16.5 14.5 13.0
17 
 7.0 5.5 12.0 10.0 18.5 17.0 18.5 17.0 17.5 15.0 13.5 12.5
18 7.0 
 5.5 12.0 9.5 18.5 18.5 19.5 17.5 17.0 15.5 12.5 12.0
19 7.0 6.0 13.0 10.0 18.5 18.5 
 20.5 18.5 17.0 16.0 12.5 12.0
20 6.0 5.0 13.5 
 11.0 18.5 17.5 20.5 18.0 18.0 16.0 12.5 12.0 


21 6.0 4.5 15.0 12.0 17.5 16.5 18.5 16.5 18.0 16.5 12.5 11.5
22 5.0 5.0 15.0 13.0 
 17.5 17.0 18.0 15.5 18.0 17.0 11.5 10.0
23 5.0 5.0 15.0 14.0 17.5 16.5 
 18.0 15.5 19.0 17.5 10.5 10.0
24 5.5 5.0 15.0 14.0 
 17.5 17.0 18.5 17.5 19.5 18.0 11.5 10.5
7.s 6.5 14.5
5.5 14.0 18.5 17.0 18.5 18.0 19.0 17.0 11.5 11.5 


26 6.5 6.0 14.0 13.5 
 19.0 17.0 18.5 16.5 17.0 17.0 12.0 11.5
27 6.5 
 6.5 14.0 13.0 19.0 17.0 17.0 
 14.5 17.5 17.0 12.0 11.0
28 6.5 6.5 14.5 12.5 19.0 18.0 17.0 15.5 17.5 16.0 
 11.0 10.0
29 8.0 
 6.5 15.5 14.5 18.5 18.0 17.5 15.0 18.0 17.5 10.0 9.5
30 8.0 7.5 15.5 13.5 
 19.0 18.0 17.5 16.0 18.0 18.0 9.5 9.0
31 --- --- 15.5 12.5 --- --- 20.0 17.0 18.5 18.0 --- ---

MONTH 8.0 1.0 15.5 7.0 
 19.5 13.5 23.5 14.5 20.5 15.0 18.5 9.0 




--- 
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97 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

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 mil (544 km2). 


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.--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 0.3 mi (0.5 km) downstream via another Green Creek (station 04058130). Since October 1979 some of div­
ersion returned 5 mi (8 km) downstream via Goose Lake Outlet (station 04058400) and East Branch Escanaba River. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--20 years, 223 ft3/s (6.315 m3/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 ft3/s (73.1 m3/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 ft3/s (0.062 m3/s) Oct. 5, 1964; minimum daily, 4.1 ft3/s 


(0.12 m3/s) Feb. 4, 1967. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Apr. 25 and 26, 1960, reached a stage 10.5 ft (3.20 m) from floodmark, discharge, 3,850 

ft3/s (109 m3/s). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 945 ft3/s (26.8 m3/s) May 7, gage height, 4.52 ft (1.378); minimum, 21 ft3/s (0.59 m3/s) 
Oct. 17, 18, gage height, 0.91 ft (0.277 m); minimum daily, 22 ft3/s (0.62 m3/s) Oct. 18. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


NOVJJAN FEB MARJJJMAY JUL
DAY OCT DEC APRJJUNJAUG SEP 


1 358 182 95 101 99 146 394 404 195 455 89 97 

2 280 182 97 99 99 146 392 389 182 386 89 97 

3 212 168 97 101 99 146 443 387 202 254 92 97 

4 215 140 95 101 99 146 634 413 230 196 115 97 

5 215 130 107 101 99 135 811 697 228 196 222 99 


6 210 130 122 101 97 119 872 865 228 195 241 99 

7 225 130 122 101 89 120 853 930 228 180 335 99 

8 210 130 122 101 87 120 816 853 228 158 414 99 

9 180 130 122 101 87 120 752 719 225 151 406 110 

10 158 130 125 101 88 120 717 595 225 138 340 118 


11 155 130 112 101 90 120 725 495 225 131 451 97 

12 155 132 97 101 93 120 743 428 225 130 440 91 

13 130 132 99 101 93 120 776 398 225 122 327 91 

14 105 132 99 95 94 120 776 349 255 110 283 97 

15 105 135 99 80 94 120 718 315 575 109 278 97 


16 125 142 99 78 87 114 641 313 653 108 274 108 

17 101 220 99 78 98 106 581 311 731 102 205 118 

18 22 228 99 78 102 107 518 193 734 93 131 118 

19 84 179 99 78 99 106 465 167 626 93 117 115 

20 128 151 99 76 97 108 422 167 503 93 117 115 


21 245 151 101 76 97 108 382 167 449 93 117 105 

22 262 151 99 76 97 108 376 167 419 111 117 97 

23 128 151 99 76 99 97 406 167 348 111 117 97 

24 105 140 99 76 140 93 605 168 332 92 104 97 

25 127 128 99 76 156 97 687 168 335 87 97 95 


26 133 108 99 77 156 99 679 148 309 87 97 95 

27 210 95 99 77 151 139 611 200 335 87 97 95 

28 302 95 99 87 146 160 545 230 331 87 97 95 

29 258 95 99 105 --- 186 489 212 217 87 97 95 

30 255 95 99 103 398 442 225 191 87 97 95 

31 215 101 99 398 --- 225 --- 87 97 ---


TOTAL 5613 4242 3198 2802 2932 4342 18271 11465 10189 4416 6100 3025 

MEAN 181 141 103 90.4 105 140 609 370 340 142 197 101 

MAX 358 228 125 105 156 398 872 930 734 455 451 118 

MIN 22 95 95 76 87 93 376 148 182 87 89 91 


CAL YR 1980JTOTAL 62944 MEAN 172 MAX 690JMEAN+ 189 CFSM+ IN+ 12.26MIN 22J0.90 

TOTAL 76595 MIN 22J222 1.06
WTR YR 1981JMEAN 210 MAX 930JMEAN+ CFSM+JIN+ 14.36 

+ Adjusted for diversion and change in contents in Greenwood Reservoir. 




�98 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04058130 GREEN CREEK NEAR PRINCETON, MI 

LOCATION.--Lat 46°20'02", long 87°31'58", in SW4 SW-14 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 mil (35.7 km2). 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--Occasional low-flow measurements, water years 1961-65, 1971. 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. Prior 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 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 m3/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; minimum daily, 6.0 ft3/s (0.17 m3/s) Dec. 27-29, 1980. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 67 ft3/s (1.90 m3/s) May 5, gage height, 4.91 ft (1.497 m); maximum gage height, 5.41 ft 
(1.649 m) Feb. 1, backwater from ice; minimum daily discharge, 6.0 ft3/s (0.17 m3/s) Dec. 27-29. 

DISCHARGE• IN CURIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


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

1 30 12 19 11 46 19 33 27 16 25 11 20 
2 28 10 21 8.8 44 18 35 26 16 23 18 18 
3 28 10 24 7.5 43 17 37 30 26 22 13 17 
4 27 10 33 7.2 42 17 48 48 33 21 21 17 
5 25 9.5 50 7.0 40 16 45 64 23 21 19 17 

6 23 9.1 52 6.8 35 15 40 59 19 20 18 17 
7 22 9.4 38 6.8 32 15 39 52 15 19 22 18 
8 23 9.0 29 6.8 28 14 42 48 15 19 23 20 
9 22 11 27 6.8 25 13 38 44 16 22 22 18 
10 22 10 25 6.8 22 13 37 44 15 20 34 17 

11 23 9.3 24 6.8 20 12 35 44 13 20 37 19 
12 23 9.6 23 6.8 15 12 31 43 22 18 32 22 
13 23 13 22 6.8 14 11 29 42 21 17 28 19 
14 22 13 20 6.8 14 10 32 41 47 15 27 20 
15 22 12 19 6.8 13 9.5 25 44 48 15 25 19 

16 20 13 18 6.8 15 9.0 24 44 39 15 22 19 
17 13 11 16 7.0 23 8.4 24 39 31 15 20 19 
18 11 11 14 7.0 43 8.2 23 37 27 15 21 18 
19 8.8 13 13 7.2 44 8.4 23 36 25 14 22 17 
20 8.1 13 11 7.5 45 8.6 22 33 29 14 22 16 

21 8.3 13 10 7.8 43 9.0 22 22 30 15 21 15 
22 8.0 14 8.5 8.0 30 10 23 22 26 14 20 15 
23 7.9 15 7.5 8.2 25 11 48 22 25 13 20 16 
24 8.7 16 7.0 8.7 26 13 55 20 29 13 19 15 
25 15 17 6.5 9.3 27 15 49 17 30 14 19 14 

26 13 18 6.2 13 26 17 46 22 25 13 22 13 
27 12 19 6.0 20 24 19 39 19 24 8.0 21 13 
28 13 19 6.0 30 21 21 36 18 22 7.7 20 12 
29 13 19 6.0 45 --- 24 31 18 27 7.2 21 12 
30 13 18 6.5 47 27 28 21 26 7.3 20 12 
31 13 ..-- 8.0 48 --- 30 --- 17 --- 7.2 20 ---

TOTAL 548.8 385.9 576.2 390.0 825 450.1 1039 1063 760 489.4 680 504 
MEAN 17.7 12.9 18.6 12.6 29.5 14.5 34.6 34.3 25.3 15.8 21.9 16.8 
MAX 30 19 52 48 46 30 55 64 48 25 37 22 
MIN 7.9 9.0 6.0 6.8 13 8.2 22 17 13 7.2 11 12 

CAL YR 1980J7419.8 MAX 100 MIN 4.3
TOTAL MEAN 20.3J

WTR YR 1981J MAX
TOTAL 7711.4 MEAN 21.1J64 MIN 6.0 


http:1,165.74
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STREAMS TRIBUTARY TO LAKE MICHIGAN 99 

04058130 GREEN CREEK NEAR PRINCETON, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1961-64, 1971, 1977 to September 1981 (discontinued). 

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: January 1977 to September 1981. 

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 recorded, 26.0°C July 7, 1981; minimum, 0.0°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES: Maximum, 26.0°C July 7; minimum, 0.0°C on many days during winter period. 

TEMPERATURE, WATER C), WATER YEAR OCTOBER 1980 TO SEPTEMBER
(DEG.J 1981 


DAY MAX MIN MEAN MAX MIN MAX MEAN MAX MIN
MEANJMINJ MEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 


1 12.5 11.0 12.0 2.5 2.0 2.0 .0 .0 .0 .0 .0 .0 

2 11.5 8.5 10.0 2.0 1.5 2.0 .0 .0 .0 .0 .0 .0 

3 8.5 7.0 7.5 3.5 2.0 2.5 .0 .0 .0 .0 .0 .0 

4 7.0 6.5 6.5 4.0 2.5 3.5 .0 .0 .0 .0 .0 .0 

5 7.0 5.5 6.5 2.5 1.5 2.0 .0 .0 .0 .0 .0 .0 


6 9.0 7.0 8.0 3.5 2.0 2.5 .0 .0 .0 .0 .0 .0 

7 9.0 6.5 8.0 3.5 2.0 2.5 .5 .0 .0 .0 .0 .0 

8 9.5 7.5 8.5 2.0 .0 .5 .5 .0 .5 .0 .0 .0 

9 8.5 6.5 7.5 1.5 .5 1.0 .0 .0 .0 .0 .0 .0 

10 9.5 7.0 8.0 .5 .0 .0 .0 .0 .0 .0 .0 .0 


11 9.0 7.0 8.0 1.0 .0 .0 .0 .0 .0 .0 .0 .0 

12 7.0 6.0 6.5 .0 .0 .0 .0 .0 .0 .0 .0 .0 

13 6.5 5.5 5.5 .5 .0 .0 .0 .0 .0 .0 .0 .0 

14 6.5 5.0 5.5 1.0 .0 .5 .0 .0 .0 .0 .0 .0 

15 6.5 4.5 5.5 .5 .0 .5 .0 .0 .0 .0 .0 .0 


16 5.5 4.0 5.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 

17 9.0 6.0 7.5 .0 .0 .0 .0 .0 .0 .0 .0 .0 

18 8.5 6.5 7.5 .5 .0 .0 .0 .0 .0 .0 .0 .0 

19 6.5 5.0 5.5 .0 .0 .0 .0 .0 .0 .0 .0 .0 

20 5.5 4.5 5.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 


21 5.0 4.0 4.5 .5 .0 .0 .0 .0 .0 .0 .0 .0 

22 4.5 3.5 4.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 

23 5.0 3.5 4.5 .5 .0 .0 .0 .0 .0 .0 .0 .0 

24 5.5 5.0 5.0 .5 .0 .0 .0 .0 .0 .0 .0 .0 

25 5.5 4.0 4.5 .0 .0 .0 .0 .0 .0 .0 .0 .0 


26 4.0 2.0 3.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 

27 3.5 2.0 2.5 .0 .0 .0 .0 .0 .0 .0 .0 .0 

28 2.5 1.0 1.5 .0 .0 .0 .0 .0 .0 .0 .0 .0 

29 2.0 .5 1.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 

30 2.0 .5 1.0 .5 .0 .0 .0 .0 .0 .0 .0 .0 

31 2.5 1.0 2.0 .0 .0 .0 .0 .0 .0 


MONTH 12.5 .5 5.5 4.0 .0 .5 .5 .0 .0 .0 .0 .0 




100J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058130 GREEN CREEK NEAR PRINCETON, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MIN
DAY MAXJJMEANJJMAX MIN MEANJJJMAX MINJJMAXJJMEAN
MEAN MINJ


FEBRUARY MARCH APRIL MAY 

1 .0 .0 .0 .0 .0 .0 2.0 1.5 1.5 10.5 5.0 7.5

2 .0 .0 .0 .0 .0 .0 4.5 .5 2.5 8.5 6.0 7.5
3 .0 .0 .0 .0 .0 .0 4.0 2.0 3.0 8.0 7.0 7.0
4 .0 .0 
 .0 .0 .0 .0 3.5 .0 1.0 8.0 7.0 7.5
5 .0 .0 .0 
 .0 .0 .0 3.0 .0 1.0 10.0 6.5 8.0 

6 .0 .0 .0 4.5 .0 
 2.5 10.5 5.0 8.0

7 .0 .0 .0 
 4.0 3.0 3.5 12.0 6.5 9.5
8 .0 .0 .0 
 4.0 3.0 3.•5 11.0 8.0 10.0
9 .0 .0 .0 
 6.0 1.5 4.0 10.5 6.5 8.5
10 .0 
 .0 .0 .0 .0 .0 8.0 4.5 6.0 9.0 4.5 7.0 


11 .0 .0 .0 .0 .0 
 .0 7.0 5.5 6.5 9.5 6.0 7.5
12 .0 .0 .0 .0 .0 .0 8.0 4.5 6.0 12.0 6.0 9.0
13 .0 .0 
 .0 .0 .0 .0 7.0 6.0 6.5 12.0 7.5 10.0
14 .0 .0
.0 .0 .0 .0 6.5 4.0 5.5 13.5 8.0 10.5
15 .0 .0 .0 .0 .0 .0 7.0 1.5 4.0 14.5 9.0 12.0 

16 .0 .0 .0 
 .0 .0 .0 9.0 4.5 7.0 14.0 10.0 12.0
17 .0 .0 .0 .0 .0 .0 11.0 8.0 9.0 13.5 8.5 11.0
18 .0 .0 .0 .0 .0 .0 
 10.0 6.0 8.0 13.5 8.0 11.0
19 .0 .0 .0 .0 7.5 7.0
.0 .0 5.5 15.0 9.0 12.0
20 .0 .0 .0 
 .0 .0 .0 7.5 3.5 5.5 15.5 11.0 13.0 

21 
 .0 .0 .0 .0 .0 .0 6.5 3.0 5.0 18.0 12.0 14.5

22 .0 .0 .0 
 .0 .0 .0 5.5 5.0 5.0 17.5 12.5 15.0
23 .0 .0 .0 .0 .0 .0 5.5 2.0 4.0 17.0 14.0 15.5
e4 .0 .0 .0 .0 .0 .0 4.5 1.5 3.0 16.0 14.0 15.0
25 .0 .0 
 .0 .0 .0 .0 6.5 2.0 4.5 15.5 14.0 14.5 

26 
 .0 .0 .0 .0 .0 .0 6.5 4.0 5.0 14.0 12.0 13.0
27 .0 
 .0 .0 2.5 .0 1.0 6.5 4.5 5.5 14.5 10.5 12.0
28 .0 .0 

29 

.0 3.0 1.0 1.5 6.5 6.0 6.5 15.5 10.0 13.0

1.5 1.0 1.5 10.0 4.5 7.0 17.5 13.0 15.0
30 
 1.0 .5 1.0 8.5 6.5 7.5 15.5 12.5 14.0
31 
 2.5 .5 1.5 --- --- --- 16.0 9.0 13.0 


MONTH .0 .0 .0 
 11.0 .0 5.0 18.0 4.5 11.0 


DAY MAX MIN MEAN MAX MIN MEAN MAX 
 MIN MEAN MAX MIN MEAN 

JUNE 
 JULY AUGUST SEPTEMBER 


1 14.5 12.0 12.5 20.5 15.0 17.5 20.5 19.5 19.5 17.0
18.5 18.5
2 15.0 11.0 13.0 21.0 16.5 18.5 21.0 17.5 19.0 16.5 15.0 15.5
3 15.5 13.5 14.5 21.0 17.5 19.5 21.5 18.5 20.0 17.0 12.5 14.5
4 19.5 13.0 16.0 22.0 18.5 20.0 22.0 18.5 20.0 15.5 14.5 15.0
5 19.0 15.0 17.0 23.5 17.5 20.5 21.5 17.5 19.5 14.5 14.0 14.0 

6 19.0 14.5 16.5 24.5 18.0 21.5 19.5 
 17.5 18.5 16.0 13.5 14.5
7 
 16.0 12.5 14.0 26.0 20.5 23.0 18.5 17.0 17.5 15.5 14.5 15.0
8 15.0 12.5 13.5 
 25.5 21.0 23.5 21.0 16.5 18.5 14.5 12.5 13.5
9 15.5 12.0 14.0 ?5.0 22.0 23.5 19.5 17.0 18.0 15.0 10.5 12.5
10 17.5 13.0 15.0 24.0 18.5 21.5 17.5 16.0 17.0 17.0 13.5 15.5 


11 17.0 13.0 15.0 24.0 
 20.0 22.0 18.5 14.5 16.5 17.0 15.5 16.0
12 19.5 14.5 17.0 24.0 21.0 22.5 20.5 16.5 18.5 17.0 14.0 15.5
13 18.5 16.0 17.5 24.5 20.0 22.0 21.0 18.5 19.5 18.0 14.0 16.0
14 17.5 16.5 17.0 21.0 18.0 19.5 21.0 20.0 20.5 17.0 15.0 16.0
15 20.0 17.5 18.0 19.5 15.0 17.5 20.5 17.5 19.0 15.0 13.0 14.0 

16 19.5 16.5 18.0 18.5 17.0 18.0 19.0 15.5 17.0 13.0 12.0 
 12.5
17 19.0 14.0 16.5 20.0 17.0 18.5 18.0 14.0 16.0 13.0 11.0 12.0
18 20.5 17.0 18.0 21.0 17.0 19.0 17.5 14.5 16.0 12.5 10.0 11.5
19 20.5 15.5 17.0 22.5 17.5 20.0 18.5 15.0 17.0 13.0 11.0 12.0
20 18.0 15.0 16.5 
 20.5 17.0 18.5 19.5 15.0 17.0 12.0 10.0 11.0 

21 17.0 14.0 15.0 19.0 15.0 17.0 20.0 15.5 17.5 11.0 9.5 10.0
22 18.0 14.5 16.0 18.0 13.5 16.0 19.5 16.5 17.5 11.0 8.5 9.5
23 17.0 13.0 15.0 19.0 14.0 16.5 21.0 17.5 19.0 11.0 7.5 9.0
24 17.5 15.0 16.5 20.5 16.0 18.0 21.0 18.0 19.5 12.5 10.0 11.0
25 17.5 15.0 16.0 20.0 17.5 18.5 18.0 16.0 17.0 12.5 11.5 12.0 

26 19.0 14.0 16.5 17.5 14.5 16.0 18.0 17.0 17.5 13.0 12.0 12.5
27 18.0 14.5 16.0 16.5 12.5 15.0 17.5 16.5 17.0 13.0 10.0 11.5
28 19.5 15.0 17.5 17.0 14.0 15.5 18.0 15.5 16.5 10.0 8.0 9.5
29 19.5 16.5 18.0 16.5 12.5 15.0 18.5 17.5 18.0 10.0 9.0 9.5
30 20.5 16.0 18.0 17.5 13.5 16.0 19.5 18.0 18.5 9.5 8.5 8.5
31 --- --- --- 21.0 16.0 18.5 20.5 18.0 19.0 --- --- ---


MONTH 20.5 11.0 16.0 26.0 
 12.5 19.0 22.0 14.0 18.0 19.5 7.5 13.0 




 
 
 
 

 

 
 
 
 
 
 
 
 
 

 

STREAMS TRIBUTARY TO LAKE MICHIGANJ 101 


04058190 SCHWEITZER RESERVOIR NEAR PALMER, MI 


LOCATION.--Lat 46025'00", long 87°38'48", in SE; NW' 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 2,3 ft3/s (0.065 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 

37 ft3/s (1.05 m3/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 26.9 ft3/s (0.76 m3/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, 5,500 acre-ft (6.78 hm3) May 5, elevation, 1,338.5 ft (407.97 m); minimum, 4,470 acre-ft 

(5.51 hm3) Oct. 16, elevation, 1,335.4 ft (407.03 m). 


MON1liEND ELEVATION, IN FEET NGVD, AND CONTENTS AT 2400, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


Change in contents 

Elevation Contents (acre-J(equivalent 


Date (feet) (acre-feet) feet)Jin ft3/s) 


Sept. 30 J 1337.6 5160 -- --

Oct. 31JJ 1336.2 4710 -450 -7.3 

Nov. 30JJ 1338.0 5300 +590 +9.9 

Dec. 31JJ 1337.3 5060 -240 -3.9 


CAL YR 1980 J +410 +0.6 


Jan. 31JJ 1336.4 4770 -290 -4.7 

Feb. 28JJ 1337.4 5090 +320 +5.8 

Mar. 31JJ 1338.3 5420 +330 +5.4 

Apr. 30JJ 1338.0 5300 -120 -2.0 

May 31JJ 1336.0 4650 -650 -10.6 

June 30JJ 1338.2 5380 +730 +12.3 

July 31JJ 1336.3 4740 -640 -10.4 

Aug. 31JJ 1337.0 4950 +210 +3.4 

Sept. 30 J 1337.0 4950 0 0 


WTR YR 1981 J -210 -0.3 


http:1,338.00
http:1,300.00


�102 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04058200 SCHWEITZER CREEK NEAR PALMER, MI 

LOCATION.--Lat 46°24'40", long 87037'27", in SW4 sec.l, 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 mil (61.1 km2). 

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, 1861, 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 2.3 ft3/s (0.065 m2/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 37 ft3/s (1.05 m3/s) 
was diverted from Schweitzer Reservoir by industry for iron ore processing, some returned to the Middle Branch Escanaba River via 
Green Creek (station 04058130) and some returned via Goose Lake Outlet (station 04058400) and East Branch Escanaba River. Diversion 
into Schweitzer Reservoir from Greenwood Reservoir via Greenwood Diversion (station 04057813). Several observations of water temp­
erature 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 3/s (0.028 m3/s) Apr. 9-18, May 5, 6, 1963. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 117 ft3/s (3.31 m3/s) Apr. 4, May 5, gage height, 4.07 ft (1.241 m); minimum daily, 5.5 
ft3/s (0.16 m3/s) Jan. 7, 10, 11, 28, 29. 

DISCHARGE,JIN CURIC FEET PFR SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


NOV JAN MAY JUL AUG SEP
DAY OCT DECJJFEB MARJJJAPRJJUNJ


1 6.0 5.9 6.2 5.9 5.7J75 7.4 6.4 7.6 5.9
5.9 35

2 6.0 5.9 6.2 5.8 5.7J66 6.6
5.9 6.4 22 6.2 5.8

3 6.1 5.9 6.2 5.8 5.7J
5.8 72 8.1 7.2 11 6.1 5.8
4 5.9 5.9 6.2 5.8 5.7 37 6.6 7.1 6;2 5.8
5 6.0 5.9 6.2 5.7 5.7J::: 1:1 105 6.4 6.9 5.9 5.9 


6 5.9 5.9 6.4 5.6 5.7J57 6.3 6.2
5.9 82 6.6 5.8
7 5.9 5.9 6.4 5.5 5.7J44 6.4 6.3
5.9 41 6.3 6.4

8 5.9 6.0 6.4 5.7J44 6.5 6.0
5.6 5.9 19 6.2 6.0

9 6.4 5.7J 6.4
5.9 6.1 5.6 5.9 36 10 6.3 7.0 5.9
10 5.9 5.9 6.2 5.7J35 6.3 7.2
5.5 5.9 7.4 6.1 5.8 


5.9 5.5 5.9 6.9
11 5.9 6.2 5.6J46 6.4 6.1 6.5 5.9 

5.9
12 5.9 6.1 6.2 5.6 5.6J35 6.9 6.3 6.2 6.2 5.8 

5.9
13 5.9 6.3 6.2 5.6 5.6J23 6.8 6.5 6.1 6.2 5.7


14 5.9 6.1 6.0 5.6 5.8 6.7 6.1 5.8
5.6J19 8.2 6.8

15 5.9 6.0 5.9 5.7 5.6J5.9 17 6.6 7.1 6.1 7.0 5.8 

16 5.9 5.9 5.9 5.7 5.7J13 6.8 6.2
5.8 6.6 6.3 5.8

17 6.0 5.7J 6.6
6.0 5.9 5.6 5.9 12 6.6 6.6 6.0 5.8


5.8 5.8J 6.0
18 5.9 6.0 5.6 5.9 10 6.5 6.6 6.1 5.8

19 5.9 6.1 5.8 5.6 5.8J8.7 6.4 6.5 6.0 5.7
5.9 6.1

20 5.9 6.1 5.8 5.6 5.7J7.4 6.4 6.9 6.3 6.0 5.7
5.9 


5.9
21 5.9 6.1 5.8 5.6 5.7J7.1 6.4 6.8 6.1 5.9 5.8 

5.9
22 5.9 6.2 5.8 5.6 6.0J7.3 6.4 10 6.0 6.0 5.8


23 5.9 6.2 5.7 5.6 6.3J6.0 18 6.4 8.3 6.0 6.0 5.7

24 6.2 6.2 5.6 5.6 6.1J76 7.4 5.9
6.2 6.6 5.9 5.7
25 6.3 6.2 5.6 5.6 6.4 6.5 6.1 5.8
6.0J54 8.2 6.0 

26 5.9 6.2 5.6 5.9J32 6.6 6.2
5.6 6.3 6.8 6.0 5.8

27 5.9 6.2 5.7 5.9J21 6.4 6.0
5.6 6.5 6.6 5.9 5.7

28 5.8 6.0J 6.5
5.9 6.2 5.5 7.0 18 6.4 5.9 5.9 5.7

29 5.9 6.2 5.9 5.5 ---J15 6.6 9.5 6.1 5.7
7.5 5.9

30 5.9 6.2 5.9 5.6 20 10 6.4 41 5.8 6.0 5.9

31 5.9 --- 5.9 5.7 58 --- 6.3 --- 5.8 5.9 ---


TOTAL 184.2 181.6 185.9 174.4 161.6J253.3 1073.5 461.3 243.5 240.9 193.5 174.5

MEAN 5.94 6.05 6.00 5.63 5.77J35.8 8.12 6.24
9.17 14.9 7.77 5.82

MAX 6.4 6.3J 41
6.3 6.3 5.9 58 104 105 35 7.6 6.4

MIN 5.9 5.9 5.6 5.5 5.6J7.1 6.3 6.3 5.9 5.7
5.8 5.8 


CAL YR 1980JTOTAL 2891.3 MEAN 7.90 MAX 78JJ
MIN 5.5 

3528.2 MAX 105JJ
WTR YR 1981JTOTAL MEAN 9.67 MIN 5.5 
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04058400 GOOSE LAKE OUTLET NEAR SANDS STATION, MI 

LOCATION.--Lat 46°23'36", long 87°29'40", in SRI 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 except those for period of indefinite stage-discharge relation, Aug. 20 to Sept. 25, which are 
fair. Flow includes an average of 13 ft3/s (0.37 m3/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 ft3/s (0.929 ms/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, 137 ft3/s (3.88 m3/s) Apr. 4, gage height, 3.92 ft (1.195 m); minimum daily, 12 ft3/s 
(0.34 m3/s) Sept. 15, 16, 21-30. 

DISCHARGE, IN CuPIC FEET PER sEcoNn, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJJAN FEB APRJJUNJAUG
DEC MARJJJMAY JUL SEP 


1 40 35 30 30 29 43 110 69 44 33 16 13 

2 39 35 27 33 29 44 112 67 44 31 19 13 

3 39 34 26 31 30 45 118 72 52 30 20 13 

4 36 33 33 31 30 46 132 89 53 28 25 14 

5 35 29 34 31 29 45 131 119 51 26 18 14 


6 34 18 33 31 28 45 123 124 49 24 18 14 

7 34 18 34 29 28 44 117 113 46 22 19 14 

8 34 17 36 29 28 45 114 103 50 21 18 19 

9 33 21 34 28 28 44 108 94 46 20 22 21 

10 33 20 32 28 28 40 105 87 43 19 28 16 


11 34 20 32 28 28 39 103 80 42 18 30 15 

12 36 20 33 28 28 40 98 74 41 17 30 14 

13 35 25 33 28 28 39 92 72 39 16 28 13 

14 34 28 32 27 28 38 90 69 56 15 26 13 

15 33 28 32 27 28 40 82 66 60 15 20 12 


lb 40 23 33 28 28 39 77 63 58 15 23 12 

17 31 26 33 28 28 37 73 60 46 15 21 13 

18 34 28 31 28 30 36 69 58 42 15 15 15 

19 30 39 32 28 30 37 64 56 38 15 13 19 

20 29 40 32 28 30 37 60 54 40 14 13 15 


21 29 43 33 28 31 37 62 52 40 16 13 12 

22 29 42 33 28 32 37 62 51 37 16 13 12 

23 29 44 32 28 35 39 85 51 35 15 13 12 

24 31 43 31 28 35 42 101 51 35 15 13 12 

25 41 40 31 28 35 46 96 49 33 16 13 12 


26 41 39 30 29 35 48 89 52 30 14 13 12 

27 40 37 29 28 36 53 83 50 28 13 13 12 

28 39 36 29 28 40 59 81 49 27 13 14 12 

29 37 35 29 28 --- 71 76 50 35 13 14 12 

30 36 33 29 28 92 73 47 35 13 14 12 

31 34 --- 28 28 101 -__ 45 --- 13 14 ---


TOTAL 1079 929 976 888 852 1448 2786 2136 1275 566 569 412 

MEAN 34.8 31.0 31.5 28.6 30.4 46.7 92.9 68.9 42.5 18.3 18.4 13.7 

MAX 41 44 36 33 40 101 132 124 60 33 30 21 

MIN 29 17 26 27 28 36 60 45 27 13 13 12 


CAL YR 1980 TOTAL 12079.7JMAX 172J
MEAN 33.0JMIN 7.1 

*TR YR 1981 TOTAL 13916.0JMAX 132J
MEAN 38.1JMIN 12 




�

�
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104 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058400 GOOSE LAKE OUTLET NEAR SANDS STATION, MI--CONTINUED 


WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1972 to September 1981 (discontinued). 

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: November 1976 to September 1981. 

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, 25.00C July 19, 1977; minimum, 0.00C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES: Maximum, 24.50C July 7, 8; minimum, 0.0°C on many days during winter period. 

TEMPERATURE. WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMIN MEANJJWEANJJJMINJJMAXJMEAN
MAX PAIN MAX MEANJMINJ

OCTOBER NOvEmyFR DECEMBER JANUARY 


1 12.0 11.0 11.5 4.0 3.0 3.5 1.5 .5 1.0 1.5 .0 1.0
2 11.0 8.5 9.5 4.0 2.5 3.0 .5 .0 .0 .0 .0 
 .0
3 8.5 7.0 7.5 5.0 3.5 4.0 .5 .0 .0 .0 .0 .0
4 7.0 6.5 7.0 5.0 4.0 4.5 1.0 .0 .5 .0 .0 .0
6.0 4.0 
 3.5 1.0 .0 .0
5 8.5 7.0 3.0 1.5 1.0 • .0 

6 9.5 7.0 8.0 5.0 3.0 4.0 2.0 1.5 2.0 .0 .0 .0
7 10.0 6.5 8.0 4.5 3.0 4.0 2.0 2.0 2.0 .0 .0 
 .0
8 10.0 7.5 9.0 2.5 1.0 2.0 1.5 .5 1.5 .0 .0 .0
9 9.0 6.5 8.0 3.0 2.0 2.5 1.0 .0 1.0 .0 .0 .0
10 9.5 7.5 8.5 2.0 1.5 2.0 .0 .0 .0 .0 .0 .0 

11 9.0 7.0 8.0 2.5 1.5 2.0 .0 .0 .0 .0 .0 .0
12 7.5 6.0 6.5 2.0 1.0 1.0 .0 .0 .0 .0 .0 .0
13 7.0 5.5 6.5 2.5 2.0 2.5 .0 .0 .0 .5 .0 .0
14 7.5 5.5 6.5 2.0 1.5 2.0 .0 .0 .0 1.5 .5 1.0
15 7.5 5.5 6.5 1.5 .5 1.5 .0 .0 .0 1.5 .0 1.0 

16 7.5 5.0 6.5 2.0 .0 1.0 .0 .0 .0 .5 .0 .0
17 9.5 7.0 8.5 2.0 1.0 1.5 .0 .0 .0 1.0 .0 .5
18 8.0 7.0 7.5 2.0 1.0 1.0 .0 .0 .0 2.0 .5 1.0
19 7.0 5.5 6.0 2.5 .5 1.0 .0 
 .0 .0 2.0 .0 1.0
20 6.5 5.5 6.0 2.5 .5 1.5 .0 .0 2.0 1.5
.0 .5 

21 6.0 5.0 5.5 2.5 1.0 2.0 .0 .0 .0 2.5 1.0 1.5

22 5.5 4.5 5.0 2.5 .5 1.5 .0 .0 .0 2.0 1.5 1.5
23 6.5 4.5 5.5 
 2.5 1.5 2.0 .0 .0 .0 3.0 1.0 1.5
24 7.0 5.5 6.0 1.5 1.0 1.0 .0 
 .0 .0 2.5 .0 1.5
25 6.5 4.5 5.5 1.0 .0 .0 .0 .0 1.5 2.0
.5 3.0 

26 4.5 3.0 3.5 1.5 .0 .5 .0 
 .0 .0 2.0 1.0 2.0
27 4.0 3.0 3.5 1.5 .0 .5 .0 .0 .0 1.5 .0 .5
28 3.5 2.0 3.0 
 1.5 1.0 1.5 1.0 .0 .5 1.0 .0 .0
29 4.0 2.0 3.0 1.5 1.0 1.0 1.0 .5 1.0 1.0 .0 .5
30 4.0 2.0 3.0 2.0 1.0 .5 .5 .5 .0 .0
1.5 1.0
31 4.5 2.5 
 3.5 --- --- 1.0 .5 .5 1.5 .0 .5 

MONTH 
 12.0 2.0 6.5 5.0 .0 2.0 2.0 .0 .5 3.0 .0 .5 




        
   

 

 

105 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04058400 GOOSE LAKE OUTLET NEAR SANDS STATION, MI--CONTINUED 


TEPERATURE. WATER (DF(. C). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

OarJMAXJMIN MEANJJMAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FF8RuARY MARCH APRIL MAY 

1
2
3 
4 
5 

1.5.0 
.0 
.0 
.0 

.0

.0

.0 

.0 

.0 

1.0.0
.0 
.0 
.0 

2.5 
1.5
2.5 
2.0 
2.0 

1.0 
.0
.0 
.0 
.0 

1.5
.5 

1.0 
1.0 
.5 

3.0
5.0 
4.5 
3.0 
3.0 

1.5
.0 

1.5 
.5 
.0 

2.0 
2.5 
3.0 
1.5 
1.0 

9.5
8.0 
7.5 
8.0 
9.5 

5.0 
5.5 
7.0 
7.5 
7.0 

7.5 
7.0 
7.0 
7.5 
8.0 

6
7 
8
9 

10 

I.',
1.0 
.5
.5 
.0 

.0

.5

.0

.0

.0 

.5 

.5

.0

.0

.0 

2.0 
3.0

3.0
3.0 
2.5 

.0

.0
1.0 
.5

1.0 

.5 
1.5
2.0 
1.5
1.5 

5.0 
4.0
4.0
6.5 
8.5 

.0 
3.0
3.5
2.5
4.5 

2.5 
3.5
3.5
4.5 
6.5 

10.5 
11.5
11.0
9.5
8.0 

5.5 
6.5
8.0 
6.0
4.0 

8.0 
9.0
9.5 
8.0 
6.0 

11 
12
13 
14 
15 

.0

.0

.0
1.0 
3.0 

.0.0

.0

.0 
1.0 

.0

.0

.0 

.5 
1.5 

3.5
4.0 
2.S
4.5 
2.0 

.5

.5

.0

.0

.0 

2.0 
2.0 
1.0
1.5 
1.5 

8.0 
4.0 
7.5 
6.5 
7.0 

5.5 
4.0 
6.0
4.0 
2.5 

6.5 
6.0 
6.5
5.0 
4.5 

9.0 
11.0 
11.0
12.5 
13.0 

5.5
6.5 
7.0 
7.5 
8.5 

7.5
8.5
9.0 

10.0 
11.0 

16 
17 
18 
19 
20 

3.5
4.n 
3.0 
4.0 
3.0 

1.5 
1.5 
?.5 
1.5
2.0 

2.5 
2.5 
3.0 
2.5
2.5 

3.0 
3.0 
2.0 
2.0 
2.5 

.0

.0 

.0 

.0 

.5 

1.0
1.0 
.5 

1.0 
1.5 

• 

9.5 
10.5 
9.5 
7.5 
7.5 

4.5 
7.5 
6.0 
5.5 
3.5 

7.0 
9.0 
8.0 
6.5 
5.5 

12.0 
12.0 
12.5 
13.5 
13.5 

9.5
7.5 
7.5 
8.5 
9.5 

10.5
9.5 
9.5

10.5 
12.0 

21 
e2 
23
24 
25 

4.0 
3.0 
3.0
3.0 
2.0 

1.0 
2.0 
2.5
1.5 
1.5 

2.5 
2.5 
3.0
2.5 
1.5 

4.5 
5.0 
5.5 
6.0 
6.0 

1.0 
.5 

1.0
1.0 
.5 

2.5 
2.S 
3.0
3.0 
3.0 

6.5 
6.0 
5.5
4.5 
6.5 

3.5 
5.0 
3.0
2.5 
3.0 

5.0 
5.5 
4.5 
3.5 
4.5 

16.0 
15.5 
14.5
14.5 
14.0 

11.0 
11.5 
12.0
12.0 
12.5 

13.5 
13.5 
13.5 
13.0 
13.0 

26 
27 
28 
29 
30 
31 

3.0 
3.0
3.0 
---

1.0 
1.0 
1.5 

1.5 
2.0 
2.0 

3.5 
6.0 
5.5
3.5 
1.5 
3.5 

2.5 
1.0 
2.5
2.0 
1.5 
1.0 

3.0 
3.0 
3.5 
3.0 
1.5 
2.0 

6.5 
6.5 
7.0
9.5 
8.5 
---

4.0 
4.5 
5.5
4.5 
6.5 
---

5.0 
6.0 
6.0
7.0 
7.0 
---

12.5 
14.5 
15.5
16.5 
16.0 
16.5 

11.5 
11.0 
11.0
13.0 
12.5 
11.0 

12.5 
12.5 
13.0
14.5 
14.0 
13.5 

MONTH 4.0 .0 1.0 6.0 .0 2.0 10.5 .0 5.0 16.5 4.0 10.5 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2
3 
4 
5 

13.5 
15.5 
15.0 
19.0 
18.0 

12.5 
11.5 
13.5 
13.5 
15.0 

13.0 
13.5
14.0 
16.0 
16.5 

71.0 
21.0 
71.0 
22.0 
?3.0 

14.0 
15.0 
16.0 
16.5
16.0 

17.0 
17.5 
18.0 
19.0 
19.0 

18.5 
20.5 
20.5 
20.0
20.5 

16.0 
15.5 
16.0 
16.5 
14.5 

17.0 
17.5 
18.0 
18.0 
17.5 

16.5
14.5 
16.0 
15.0 
13.0 

14.5 
13.0 
10.5 
13.0 
12.5 

16.0 
13.5 
13.5 
13.5 
13.0 

6 
7
8 
9 

10 

18.5 
16.0 
16.0 
16.5 
18.5 

14.5 
13.5 
13.5 
13.5 
14.5 

16.5 
14.5 
14.5 
15.0 
16.5 

24.0 
24.5 
24.5 
24.0 
23.5 

16.5 
17.5 
1R.0 
18.5 
16.5 

20.0 
21.0 
21.5 
21.0 
20.0 

18.0 
17.0 
20.0 
17.5 
17.0 

15.0 
15.0 
14.0 
14.0 
14.5 

16.5 
16.0 
16.5 
15.5 
16.0 

15.5
14.5 
13.5 
14.5 
16.0 

12.5 
13.0 
12.0 
9.5 

12.5 

13.5 
13.5 
12.5 
12.0 
14.5 

11
I? 
13
14 
15 

18.0
19.5
18.5 
18.0 
19.5 

15.0
15.0 
16.0 
16.0 
17.5 

16.5 
17.0 
17.0
17.0 
18.0 

22.0
21.0
23.0 
19.0
18.5 

16.5
17.5
16.5 
15.5 
13.0 

19.5
19.5 
19.5 
17.0
16.0 

18.0
19.5 
19.5
19.5 
17.0 

13.0
14.5 
16.0 
17.5 
15.5 

15.5
17.0
17.5 
18.0
16.5 

15.5
16.0 
17.0 
16.0 
13.5 

13.0
12.0 
12.5 
13.0
12.0 

14.5
14.0 
15.0 
14.5 
13.0 

16 
17 
18 
19 
20 

18.0 
18.5 
19.5 
18.5
16.0 

16.0 
13.5 
16.0 
15.0
14.5 

17.0 
16.0 
17.5 
16.5 
15.0 

17.5
18.5 
19.5 
21.0
!H.5 

15.5 
15.0 
15.0 
15.5
14.0 

16.0
16.5 
17.0 
18.0 
16.0 

18.0 
17.5 
15.5 
17.0 
17.5 

13.5
12.0 
12.0 
11.0
12.5 

15.5 
15.0 
13.5 
14.0 
15.0 

12.5 
13.0 
12.5 
13.0 
12.0 

11.0 
10.5 
9.5 

10.0
9.0 

12.0 
12.0 
11.0 
11.5
10.5 

21
22 
23 
24 
25 

17.5
16.5 
17.0 
17.0 
18.5 

13.5 
14.0 
12.5
14.5 
14.0 

15.0 
15.0 
15.0 
15.5 
16.0 

18.0 
18.5
17.5 
18.5 
17.5 

13.5 
12.5 
12.5 
14.5 
15.0 

15.5 
15.5 
15.5 
16.5
16.5 

17.5 
17.0 
17.5 
17.5
16.0 

12.5
13.0 
14.5 
14.5 
12.5 

15.0 
15.0 
16.0 
16.0 
14.5 

11.0 
11.0 

11.0 

8.5 
8.0 
---
---

10.0 

10.0
9.5 
---

10.5 
26 
27 
28 
29 
30 
31 

19.0 
19.5 
16.5
19.0 
20.5 
---

13.0 
13.5 
15.0 
15.0 
15.5 
---

16.0 
16.5 
16.0 
16.5 
17.5 
---

17.0 
17.0 
17.0 
18.0 
17.5
20.0 

12.5 
11.5 
13.0 
12.0 
12.5 
14.5 

14.5 
14.5 
15.0 
15.0 
15.5 
17.5 

15.5 
15.0
16.5 
16.5 
16.0 
17.0 

14.5
14.5 
12.5 
14.5 
15.0 
15.0 

15.0
14.5 
14.5 
15.5 
15.5
16.0 

12.0 
11.5 
10.0 
9.5 
9.5 
---

11.0
9.0 
7.5 
8.5 
8.5 
---

11.5
10.0 
9.0 
9.5 
9.0 

MONTH 20.5 11.5 16.0 24.5 11.5 17.5 20.5 11.0 16.0 



106J STREAMS TRIBUTARY TO LAKE MICHIGAN 


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 mil (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 De­
partment 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, which are fair. Since 1950,, diurnal fluctuation and occa­
sional 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.--40 years, (water years 1904-12, 1951-81), 888 ft3/s (25.15 m3/s), 13.86 in/yr (352 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,700 ft3/s (303 m3/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 m3/s) July 5, 1910, gage 

height, 1.5 ft (0.46 m), site and datum then in use, but may have been less during extended periods of no gage-height record during 

winter periods of 1903-12, or periods of ice effect in 1959. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,840 ft3/s (109 m3/s) June 16, gage height, 3.38 ft (1.030 m); minimum daily discharge, 

200 ft3/s (5.66 m3/s) Feb. 11. 


DISCHARGE,JIN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DECJJ.JAN FEB MARJJJAPRJMAY JUNJJUL AUG. SEP 

1 902 544 448 280 290 530 2040 1570 605 1060 353 457 
2 983 526 414 260 290 500 2080 1320 544 1100 670 405 
3 749 521 326 260 270 490 2190 1410 670 862 950 374 
4 737 491 400 280 250 490 2870 1790 989 704 1640 372 
5 716 466 480 270 240 420 3280 2500 954 934 1650 347 

6 676 443 515 230 230 420 3190 2990 815 732 1410 321 
7 637 420 506 240 210 410 2950 2900 687 660 1320 386 
8 621 423 503 250 210 440 2700 2580 674 600 1400 449 
9 572 467 512 230 210 380 2470 2140 669 560 1320 499 
10 529 491 400 230 210 400 2320 1770 652 499 1250 471 

11 514 495 220 220 200 390 2250 1550 584 471 1310 446 
12 491 486 290 220 250 410 2240 1350 570 443 1360 416 
13 534 548 250 210 210 400 2170 1180 574 432 1130 437 
14 440 699 210 210 280 400 2320 1120 1710 393 888 372 
15 458 722 320 210 270 410 2310 990 3240 371 813 371 

16 435 717 290 230 270 370 2070 921 3690 371 737 361 
17 466 663 230 220 270 360 1900 864 3560 368 690 397 
18 485 675 250 250 290 350 1720 831 2810 366 578 383 
19 363 709 280 270 320 340 1630 674 2160 380 486 414 
20 527 608 250 260 350 340 1380 635 1590 549 449 336 

21 588 587 280 270 370 360 1280 615 1430 749 436 353 
22 455 645 290 280 420 370 1220 561 1280 774 414 345 
23 483 552 280 280 470 400 2030 562 1120 635 410 323 
24 379 556 270 270 500 440 3130 560 1070 543 416 320 
25 506 420 260 280 550 480 3240 573 1180 501 383 339 

26 714 440 260 280 580 460 2920 624 1060 528 367 327 
27 681 450 270 280 570 540 2460 645 924 501 371 316 
28 686 463 290 280 560 800 2160 650 819 434 441 350 
29 731 460 270 280 --- 1110 1950 652 1010 394 417 429 
30 637 457 280 300 1570 1720 617 1050 349 388 253 
31 631 --- 290 290 1910 --- 632 --- 349 408 ---

TOTAL 18326 16144 10134 7920 9140 16690 68190 37776 38690 17612 24855 11369 
MEAN 591 538 327 255 326 538 2273 1219 1290 568 802 379 
MAX 983 722 515 300 580 1910 3280 2990 3690 1100 1650 499 
MIN 363 420 210 210 200 340 1220 560 544 349 353 253 
CFSM .68 .62 .38 .29 .38 .62 2.61 1.40 1.48 .65 .92 .44 
IN. .78 .69 .43 .34 .39 .71 2.92 1.62 1.65 .75 1.06 .49 

CAL YR 1980J MAX 9.65
TOTAL 225588 MEAN 616J3750 MIN 210 CFSM .71 INJJ

WTR YR 1981J276846 MAX 11.84
TOTAL MEAN 758J3690 MIN 200 CFSM .87 INJ
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107 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04059000 ESCANABA RIVER AT CORNELL--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1969-73, 1975 to current year. 

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: February 1975 to September 1981. Since October 1975, daily figures of instrtm►ent-recorded conductance below 
200 micromhos are not representative due to variability within the stream cross-section. Results of a study of this variance are 
available in the District files. 

WATER TEMPERATURES: February 1975 to September 1981. 

INSTRUMENTAITON.--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. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily (water years 1975-76, 1978-80), 360 micromhos Sept. 10, 1975; minimum observed (water years 1975-
76, 1978-81), 114 micromhos Apr. 15, 1981. 

WATER TEMPERATURES: Maximum daily, 35.0°C July 31, 1975; minimum, 0.0°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES: Maximum recorded, 30.5°C July 10; minimum, 0.0°C on many days during winter period. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DATE 
TIME 

STREAM-
FLOW, 
INSTAN-
TANEOUS 
(CFS) 

SPE-
CIFIC 
CON-
DUCT-
ANCE 

(UMHOS) 

PH 

(UNITS) 

TEMPER-
ATURE 

(DEG C) 

OXYGEN. 
DIS-

SOLVED 
(MG/L) 

OXYGEN, 
OS-

SOLVED 
(PER-
CENT 
SATUR-
ATION) 

COLI-JJSTREP-
FORM, 
FECAL, 
0.7 
UM-MF 

TOCOCCI 
FECAL, 

KF AGAR 
(COLS. 

HARD-
NESS 
(MG/L 

HARD-
NESS, 

NONCAR-
BONATE 

(COLS./ PER AS (MG/L 
100 ML) 100JJML) CAC03) CAC03) 

CALCIUM 
DIS­
SOLVED 
(MG/L 
AS CA) 

OCT 
16 •• • 1015 435 208 8.0 4.5 13.0 102 K7 86 7 20 

NOV 
10• • • 1145 465 212 8.0 .5 14.3 .J101 <1 K1 88 9 21 

DEC 
10•. • 1115 616 277 8.0 .0 14.2 100 K5 88 .0 21 

JAN 
08•• • 1215 340 287 7.7 .0 12.1 85 K1 <1 94 0 23 

FFR 
12... 1300 252 308 7.6 .0 11.9 84 K1 K2 110 0 26 

MAR 
18•. • 1030 510 264 7.6 .0 14.2 100 K2 81 100 0 25 

APR 
15... 1500 2310 114 7.5 6.0 13.0 105 K2 K4 51 4 12 

MAY 
12... 1130 1380 135 7.8 8.0 12.1 104 <1 <1 61 4 14 

JUN 
10... 1300 689 178 8.0 21.5 9.7 114 K2 K2 75 4 18 

JUL 
07• • • 1300 662 156 8.0 26.0 9.8 124 K9 59 75 6 18 
AUG 
12... 1415 1400 160 8.0 19.0 9.5 104 22 83 78 2 18 

SEP 
16... 1230 362 220 7.8 15.5 10.7 109 <1 K5 100 2 24 

ALKA- CARBON 

SIUM, SODIUM,JAD-JSTUM, SIUM 40JRONATE LINITYJ

MAGNF-JSODIUM POTAS- POTAS- RICAR-J


CAR-JJDIOXIDE SULFATE 

DIS- DIS-JSOAP- DIS- DIS- FET-FLD BONATE FIELD DIS- DIS-

SOLVED SOLVEDJTTON SOLVED SOLVEDJ
(MG/L FET-FLD (MG/L SOLVED SOLVED 

(MG/L (MG/L PERCENT RATIO (MG/L (PCT/L AS (MG/L AS (MG/L (MG/L 


DATE AS MG)JJSODIUMJJAS K40) HCO3) AS CO3)JJJ
AS NA) AS K)� CAC03) AS CO2) AS SO4) 


OCT 

14
16• • • 8.8 9.9 20 .5 .9 .70 110 0 79 1.5 


NOV 

8.7 11 21 .5 .8 .60 110 0 90 1.5 14 


DEC 

10... 

8.7 16 28 .7 1.2 .90 140 0 115 2.0 18 

JAN 

08.• • 8.9 19 30 .9 .9 .70 140 0 115 4.5 


10• • • 

22 

FEB 


27
131 6.4 

MAR 

18• • • 9.6 16 25 .7 1.2 .90 140 0 115 5.6 21 

APR 


12... 11 27 34 1.1 1.4 1.0 160 0 


0 47 2.5 8.4
15• • • 5.2 4.6 16 .3 .7 .50 57 

MAY 

0 57 1.9 13 

JUN 

12... 6.2 6.6 19 .4 .7 .50 70 


14

10• • • 7.2 10 22 .5 .7 .50 86 0 71 1.3 


JUL 

07... 7.4 6.8 16 .3 .7 .50 
 84 0 69 1.4 7.0 

AUG 

12... 8.0 6.2 15 .3 .7 .50 92 
 0 75 1.4 6.3 


SEP 
98 3.0 
 13
16... 10 10 18 .4 1.1 120 0 
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J
 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


WATER-OUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SOLIDS, SOLIDS,JNITRO-JNITRO- NITRO-

CHLO- FLUO-JJSUM OF sums, NITRO- NITRO- GEN,
SILICA. RESIDUE JJGEN,JJGEN,JJ

RIDE, RIDE,JJAT 180JJGEN, NO2+NO3JJGEN,J
DIS- CONSTI- ()TS...JJ AMMONIA AMMONIA 

DIS- DIS-JJDEA. C TUENTS,JDIS...JJDIS-
SOLVEDJSOLVED NO2+NO3 AMMONIA DIS-JJ

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

(MG/L (MG/L AS SOLVED SOLVED PFR (MG/L (MG/L (MG/L (MG/L (MG/L


DATEJAS CL) AS F)JJ(MG/L) AS N) AS N)JJAS N)JJ
SI02) (MG/L)JJDAY)JJAS N) AS NH4) 


OCT 

16... 4.1 .1 9.1 142 115 167 .14 .14 .030 .030 .04 

NOV 

10. • • 3.8 .1 9.5 141 117 177 .15 .15 .030 .030 .04 
DEC 

10• • • 6.2 .1 11 166 144 276 .28 .28 .040 .040 .05 
JAN 
08• • • 6.0 .1 14 168 164 154 .23 .22 .040 .030 .04 

FEH 
12... 7.9 <.1 7.7 203 188 138 .30 .29 .020 .010 .01 

MAR 
18... 5.8 .1 13 167 162 230 .27 .27 .020 .010 .01 

APR 
15... 2.7 <.1 6.2 82 66 511 .23 .23 .090 .090 .12 

MAY 
12... 3.5 <.1 5.3 100 88 373 .13 .13 .040 .020 .03 

JUN 
10... 4.2 <.1 6.1 128 102 238 .15 .05 .040 .040 .05 

JUL 
07• • • 3.2 .1 6.7 127 93 227 .09 .09 .020 .020 .03 
AUG 
12... 3.4 .1 8.8 138 97 522 .09 .09 .020 .010 .01 

SEP 
16... 4.5 .1 7.9 147 130 144 .12 .12 .010 <.010 .01 

SEDI-..J
SED. 

NITRO- GEN,AM-J PHOS...J


NITRO-J
 
SUSP. 


GEN. MONIA +JJNITRO-JJPHOS-JJSEDI-

MENT,J


SIEVE 

ORGANIC ORGANIC GEN,J


NITRO... PHOS... RHORUS, CARBON,JDIS-JJ

GFN, PHORUS, PHORUS DIS- ORGANIC MENT, CHARGE, DIAM. 


TOTAL TOTAL TOTAL TOTALJJSOLVED TOTALJJSUS-JJ
TOTALJJ 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 004)JJ(MG/L)J.062 MM 


TOTALJJ


AS N)JJAS NO3)JJAS P) AS C)JJ(T/DAY)J


OCT 

6 7.0 100 


NOV 

16... .21 .24 .38 1.7 .010 .03 .000 


.20 •.23 .38 1.7 .010 .00 .010 11 2 2.5 100 

DEC 

10... 

.19 .23 .51 2.3 .010 .03 .000 7.8 

JAN 

08... .21 .25 .48 2.1 .020 .06 .020 


1 0 • • • 

2 1.8 100 

FEM 


.17 .19 .49 2.2 .030 .06 .030 7.6 2 1.4 100 

12... 

MAP 
.47 .010 .03 .010 7.5 4 5.5 10018... .18 .20 2.1 


APR 

100
15... .03 .12 .35 1.5 .020 .06 <.010 4 25 


MAY 

12... .51 .55 .68 1.0 <.010 .03 <.010 10 2 7.5 100 


JUN 

5 9.3 100
.54 .58 .73 3.2 .010 .03 <.010 16 


JUL 

10• • • 

4 7.1 100 

AUG 

07... 1.2 1.20 1.3 5.7 <.010 .03 <.010 


12... .87 .89 .98 4.3 .020 .06 .010 21 4 15 100 

SEP 

.49 .50 .62 2.7 <.010 <.010 8.4 1 .98 100 
ih• • • 
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04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 

MATER—QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--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 J(UG/L J(UG/L J(UG/L J(UG/L J(IJG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
DATE JAS AS) JAS AS) JAS HA) JAS RA) JAS CD) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

OCT 
16•• • 

JAN 
08•• • 

APR 
15... 

JUL 
07• • • 

1015 

1215 

1500 

1300 

1 

1 

9 

2 J100 J30 

1 J<50 J10 

1 J100 J20 

1 J<50 J10 

1 

1 

J

4 J30 J0 J0 J0 

J

1 J20 J10 J0 J0 

J

1 J10 J<10 J1 J0 

J

<1 J10 J<10 J1 J1 

MANGA— 
COPPER, JIRON. NESE, LEAD, J MANGA— MERCURY 

IRON, TOTAL COPPER, TOTAL JTOTAL JTOTAL NESE, TOTAL MERCURY 
RECOV.- DIS— RECOV— DIS— RECOV... DIS— RECOV— DIS.. RECOV.... DIS—
ERABLE SOLVED ERABLE SOLVED ERABLE 

(UG/L (UG/L (UG/L J
D ERABLE SOLVED ERABLE SOLVED 

(UG/L (UG/L J(UG/L J
LSEOALDV: 

(UG/L J(UG/L J(UG/L J(UG/L 
DATE. JAS CU) JAS CU) JAS FE) JAS FE) JAS PR) JAS- PR) JAS MN) JAS MN) JAS HG) JAS HG) 

OCT 
16... J2 J780 J350 

JAN 
00.64, J2 J1 J610 J320 
APR 
1540, J3 J2 J660 J360 

JUL 
07... J3 J0 J780 J470 

1 

4 

1 J30 J20 J.2 J.1 

3 J10 J4 J.3 J<.1 

0 J30 J10 J<.1 J<.1 

1 J50 J20 J1.3 J.5 

CARBON, 

J

NICKEL, J SELF— SILVER, JZINC, JCARBON, ORGANIC 
TOTAL NICKEL, SELE... NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS— 

J

RECOV... JDIS- JNIUM, JDIS.- JRECOV— JDIS-.- JRECOV—. JDIS... JDIS.. JPENDED 
FRABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
16... J1 J1 J0 J0 J0 J0 J10 J6 J11 J.2 

JAN 
OR.se J5 J4 J0 J0 J0 J0 J20 J0 J5.3 J.2 

APR 

J

2 J2 J0 J0 J0 J0 J40 J10 J19 J.3 
JUL 

J

1 J1 J0 J0 J0 J0 J20 J<4 J18 J.4 
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04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSFS OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


GATEJ MAR 18,81JJUN 10,81
J NOV 10,80JMAY 12,81J

TIME 
 1145J1030J1130J1300 

J


TOTAL CELLS/ML 39J150J100J220 


DIVERSITY: DIVISIONJ0.0J1.2J0.8J1.3 

.CLASSJ 0.0J1.2J0.8J
1.3 

..ORDERJ
0.0J1.2J1.3J1.3 

...FAMILYJ0.9J2.4J2.5J2.2 

....GENUSJ0.9J2.4J2.5 .J2.2 


CELLS PER.. CELLS PER... CELLS PER-.. CELLS PER... 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTAJ(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...DICTYCSPHAERIACEAE 
....DICTYOSPHAERIUM 
...00CYSTACEAE 
....ANKISTRODESMUS 13 8 
....00CYSTIS 
...SCENEDESMACEAE 
....SCENEDESMUS 26# 17 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 26# 25 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 13 13 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 26# 67 26# 25 64# 29 
....COCCONEIS 
...CYMRELLACEAE 
....CYMBELLA 13 6 
...DIATOMACEAE 
....DIATOMA 26# 17 13 13 
...FRAGILARIACEAE 
....FRAGILARIA 13 6 
....SYNEDRA 13 13 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVICULACEAE 
....NAVICULA 13# 33 26# 17 13 6 
...NITZSCHIACEAE 
....NITZSCHIA 510 33 13 13 13 6 

CRYPTOPHYTAJ(CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 13 8 
CYANOPHYTAJ(BLUE—GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 90$ 41 
..0SCILLATORIALES 
...OSCILLATORIACEAE 
...eLYNGBYA 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS 

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..DINOKONTAE 
...GLENODINIACEAE 
....GLENODINIUM 13J6 
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QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUL 7,81 AUG 12,81 SEP 16,81 

TIME 1300 1415 1230 


TOTAL CELLS/ML 300 1500 110 


DIVERSITY:J 1.9 1.3 0.0
DIVISION 

.CLASS 1.5 1.3 0.0 

..ORDER 1.9 1.9 0.0 

...FAMILY 2.9 2.7 0.8 

....GENUS 2.9 2.7 0.8 


CELLS PER- CELLS PER- CELLS PER-

ORGANISM
J 

/ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...DICTYOSPHAERIACEAE 

....DICTYOSPHAERIUM 13 4 

...00CYSTACEAE 

....ANKISTRODESMUS 41 3 

....00CYSTIS 514 17 14 1 

...SCENEDESMACEAE 

....SCENEDESMUS 514 17 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 13 4 27 2 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 13 4 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 
 39 13 160 11 

....COCCONEIS 
 270 25 

...CYMBELLACEAE 

....CYMBELLA 
 27 2 

...DIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAE 

....FRAGILARIA 

....SYNEDRA 
 55 4 

...GOMPHONEMATACEAE 

....GOMPHONEMA 69 5 

...NAVICULACEAE 

....NAVICULA 39 13 110 8 824 75 

...NITZSCHIACEAE 

....NITZSCHIA 13 4 55 4 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 

CYANOPHYTAJ
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 
 64# 22 3304 23 

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....LYNGBYA 
 550# 38 


EUGLENOPHYTAJ
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONAS 
 14 1 


PYRRHOPHYTAJ
(FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...GLENODINIACEAE 

....GLENODINIUM 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




�

� �

--- 

J
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04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY_ MAX_ MEANJMINJONCE-DAILY ONCE -DAILY MINJMAXJMEAN 

OCTOBERJNOVEMBERJDECEMBERJJANUARY 


1 195 290 269 233 228 231

2 
 192 276 257 --- 233 224 232

3 205 271 260 265 232 224 228

4 --- 269 256 262 249 223 229

5 216 269 259 262 247 229 238 


6 
 213 274 265 269 237 229 232

7 221 276 268 271 243 231 237

8 
 219 285 268 275 284 234 255

9 219 --- 287 260 --- 263 244 256

10 225 241 284 267 265 247 257 


11 223 233 --- --- --- --- ---

12 
 --- 229 299 275 263 249 256

13 223 --- 294 267 256 248 252
14 
 228 245 297 288 252 248 250

15 231 
 246 297 274 257 251 252 


16 226 223 283 271 268 252 255

17 228 222 296 276 256 253 255

18 234 224 292 278 --- 259 255 257
19 238 228 283 255 --- 258 256 257

20 236 224 276 254 262 259 257 258 


21 245 229 273 250 260 259 258 258

22 - - - 230 264 250 255 261 258 260

23 - -
 225 259 241 248 262 260 261
24 
 228 243 241 242 264 262 263

25 
 246 243 240 242 268 263 266 


26 ---
 244 241 237 239 267 262 265
27 
 250 239 236 238 266 263 264

28 
 249 237 
 235 235 267 266 266

29 
 257 235 232 233 267 266 266
30 
 269 235 233 234 268 266 267

31 
 --- 234 228 231 269 267 269 


DAY MAX MIN MEAN MAX MIN MEAN ONCE -DAILY ONCE-DAILY 

FEBRUARY MARCH APRIL 
 MAY 


1 
 ?71 268 269 247 244 185 ---

2 270 266 269 249 245 
 195 174
3 272 266 270 252 247 194 182
4 
 274 271 --- 250 246 163 181
5 277 276 --- 251 153
247 166 


6 276 274 253 
 247 150 165

7 278 276 254 160
--- 245 162

8 280 279 248 244 166 166
9 282 281 252 246 167 165
10 282 280 250 
 246 164 170 


11 283 281 250 
 243 162 178
12 282 279 --- 251 242 160 184
13 287 278 253 
 246 174 189
14 288 281 
 251 236 167 194
15 282 279 --- 247 238 187 198 


16 287 280 246 235 188 205
17 286 277 --- 247 235 206 
 216
18 284 280 --- 244 236 --- --- 217
19 285 276 245 240 243 --- 222
20 281 275 --- 247 242 224
236 196 


21 277 269 --- 250 244
236 193 235

22 298 270 256 251
246 192 244
23 292 268 --- 257 244 ---
250 242
24 277 266 251 
 239 244 157 242
25 281 256 
 246 231 237 153 244 


26 258 250 234 
 228 230 158 242
27 260 249 233 223
--- 216 168 240
28 250 248 224 212 178
218 244
29 --- --- 232 200 217 
 179 246
30 
 236 200 216 
 --- 236
31 --- ---
 231 


1,40N111 298 248 257 200 



--- 
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SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 DEG. Cl. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

J
DAY MAXJMEANJJMINJJ
MIN MAX MEANJMINJJMAXJMEAN
MAX MEANJMINJ


JUNEJJULYJAUGUSTJSEPTEMBER 


1 236 234 --- 231 ---J
227 266 239 258 285 254 

2 243 235 --- 259 202 206J256 281 258
297 273 

3 244 214 209 201 205J165 302 283
288 246

4 ---
245 211 217 205 211J228 174 197 294 292

5 242 216 --- 205 196 233 207 292 283
200J187 


6 246 218 --- 212 201 206J256 224 240 288 284 
......
7 233 217 210 206 208J233 240 287 242
257 

8 231 219 ....... --- ---J
292 238 269, 300 247
9 
 274 259
229 192 --- 259 213 217J243 296 281


10 233 190 --- 235 219 227J
285 234 259 298 288 


11 220 204 211 265 225 244J226 295 262
246 236

12 230 215 221 256 239 248J ...... -...-
241 217 230

13 232 221 224 254 238 244J233 -..- ........
263 244
14 237 226 231 252 236 247 240 284 265
243J233

15 224 204 218 244 233 237J236 264 256
266 247 


16 203 196 199 252 235 241J258 240 260 256
17 195 186 189 266 203 241J248 236 
 258 253
18 193 185 189 264 221 239J232 254 247
244 ---

19 195 183 189 251 249 228 267 254
261 256J

dO 199 193 196 258 196 258 278 268
236J239 


21 199 196 198 248 186 212J262 245 275 265
22 202 197 199 255 235 266 256 266 258
243J

23 204 198 202 257 240 283
246J262 270 256
24 223 204 213 255 245 250J254
274 278 269
25 214 206 211 263 200 239J
271 254 --- ---


26 214 206 210 260 246 252J230
271 ---

213J
27 216 211 • 272 236 245J252
262


28 221 213 216 281 249 264J ---
258 229 ---

29 243 222 238 267 251 266
258J238 --- 299 272
30 241 234 237 270 255 264J--- --- 289 239

31 --- --- --- 272 251 258J252 ......-
296 ---

MONTH 246 183 
 297 165 


TEMPERATURE, WATER (DEG. Clt WATFR YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MEAN MAX MIN MEANJMAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 12.5 11.5 12.0 --- --- 3.0 .0 1.0 .0 .0 .0 
2 11.5 9.5 10.5 --- --- 2.5 .0 .5 .0 .0 .0 
3 10.0 8.5 9.0 --- --- --- .5 .0 .5 .0 .0 .0 
4 9.0 7.0 7.5 --- .5 .0 .0 .0 .0 .0 
5 10.5 6.0 7.5 --- .5 .0 .0 .0 .0 .0 

6 11.5 6.5 8.5 --- .5 .0 .5 .0 .0 .0 
7 12.0 6.5 9.0 --- .5 .0 .5 .0 .0 .0 
8 13.5 8.5 10.0 --- .5 .0 .5 .0 .0 .0 
9 12.5 7.0 9.0 --- .5 .0 .0 .0 .0 .0 
10 13.5 7.0 9.5 1.5 .0 1.5 .0 .0 .0 .0 .0 

11 9.5 7.0 8.5 3.5 .0 1.0 1.5 .0 .5 .0 .0 .0 
12 9.0 6.5 7.5 4.5 .0 1.5 .0 .0 .0 .0 .0 .0 
13 7.5 6.0 7.0 4.0 2.5 3.5 1.5 .0 .5 .0 .0 .0 
14 8.0 5.0 6.5 3.5 1.0 1.5 .5 .0 .0 .0 .0 .0 
15 10.5 5.0 7.0 1.5 .0 1.0 .5 .0 .0 .0 .0 .0 

16 7.0 4.0 6.0 4.5 .0 1.5 1.0 .0 .0 .0 .0 .0 
17 12.0 7.0 9.0 1.5 .0 .5 .5 .0 .0 .0 .0 .0 
18 8.5 5.0 7.0 3.0 .0 1.0 1.0 .0 .0 .0 .0 .0 
19 7.0 4.5 5.5 4.0 .0 2.0 .5 .0 .0 .0 .0 .0 
20 8.0 5.5 6.5 2.0 .5 1.5 .0 .0 .0 .0 .0 .0 

21 
22 

8.5 5.5 
---

6.5 2.5 
2.5 

.5 

.5 
1.0 
1.5 

.0 

.5 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

23 --- --- 2.0 .5 1.0 .5 .0 .0 .0 .0 .0 
24 --- --- 1.5 .0 .5 .0 .0 .0 .0 .0 .0 
25 --- --- 2.5 .0 1.0 .0 .0 .0 .0 .0 .0 

26 --- 2.5 .0 1.5 .0 .0 .0 .0 .0 .0 
27 --- 4.0 .0 1.0 .0 .0 .0 .0 .0 .0 
28 --- 1.5 .0 .5 .0 .0 .0 .0 .0 .0 
29 2.0 .0 1.0 .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 3.0 .0 .0 .0 .0 .0 
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TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMEANJJ
MEANJJJMINJJMAXJMEAN 

FEBRUARY MARCH 


MIN MAX MIN 	 MAX MEANJMINJ


APRIL 	 MAY 

1 .0 .0 .0 .0 .0 .0 2.0 .5 1.0 10.5 6.0
2 .0 .0 .0 .0 .0 
 .0 2.5 .5 1.5 9.5 6.5
3 .0 .0 .0 .0 .0 .0 4.0 1.5 2.5 8.5 6.5
4 .0 .0 .0 
 .0 .0 .0 2.0 .0 1.0 9.5 7.0
5 .0 .0 .0 .0 .0 .0 1.5 .0 .5 9.5 7.5 

6 .0 
 .0 .0 .0 .0 .0 2.0 .0 1.5 9.5 6.5
7 .0 .0 .0 
 .0 .0 .0 2.5 1.5 2.0 10.0 7.0
8 .0 .0 .0 .0 
 .0 .0 3.0 1.5 2,0 10.0 7.5
9 .0 .0 .0 .0 .0 .0 
 3.5 1.0 2.5 10.5 7.0
10 .0 	 .0 .0 .0 .0 .0 5.5 2.5 4.5 8.5 5.5 


11 .0 	 .0 .0 .0 .0 .0 7.0 4.5 5.5 8.5 5.5
12 .0 
 .0 .0 .0 .0 .0 6.5 5.0 5.5 11.0 5.5
13 .0 	 .0 .0 
 .0 .0 .0 6.0 5.0 5.5 12.5 6.5
14 .0 	 .0 .0 .0 .0 
 .0 6.0 3.5 4.5 14.0 7.5
15 .0 	 .0 .0 .0 .0
.0 	 6.0 3.5 --- 16.0 9.0 

16 .0 	 .0 .0 .0 
 .0 .0 7.0 4.5 15.5 9.5
17 .0 	 .0 .0 .0 .0 .0 
 9.0 6.5 15.5 8.5
18 .0 	 .0 .0 .0 .0 .0 8.5 5.5 
 15.5 7.5
19 .0 	 .0 .0 
 .0 .0 .0 6.5 4.5 17.5 7.0
20 .0 	 .0 .0 .0 
 .0 .0 6.5 3.0 16.5 7.5 

21 .0 	 .0 
 .0 .0 .0 .0 5.5 3.0 19.5 9.0
22 .0 	 .0 .0 
 .0 .0 .0 5.5 4.0 18.5 9.5
23 .0 .0
.0 	 .5 
 .0 .0 5.0 4.0 19.5 14.0
24 .0 	 .0 .0
.0 	 .0 .0 5.0 3.5 16.0 13.5
25 .0 
 .0 .0 .5 .0 .0 6.0 3.0 20.0 14.0 

26 .0 	 .0 .0 .5 
 .0 .0 6.5 5.0 16.0 13.5
27 .0 	 .0 .0 .5 .0 
 .0 7.0 5.0 15.5 11.0
28 .0 	 .0 .0 .5 .0 .5 6.5 5.5 19.5 9.5
29 
 1.0 .0 .5 8.5 5.0 18.0 11.5
30 
 1.0 
 .0 .5 9.0 6.5 21.0 10.0
31 
 1.5 .0 
 .5 --- --- 21.5 11.5 


MONTH .0 .0 .0 
 1.5 .0 .0 9.0 .0 21.5 5.5 


DAY MAX 	 MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE JULY AUGUST SEPTEMBER 


1 19.5 13.0 ---	 26.5 18.5 21.5 19.5 16.5

2 21.0 12.0 22.5 --- 24.0 19.5 21.0 20.0 15.5 

3 20.5 15.0 23.5 18.5 20.0 25.5 18.5 21.0 24.0 13.5 

4 21.0 15.0 24.5 18.0 20.5 19.5 17.5 18.5 20.0 14.5 

5 23.0 16.0 26.0 18.0 21.0 19.5 17.0 18.5 16.5 14.5 


6 22.0 16.5 28.5 18.0 22.0 18.5 17.5 18.0 18.0 14.5 

7 20.5 14.0 	 18.0 17.0 17.5 16.0 14.0

8 20.5 15.5 ---	 19.5 16.5 18.0 18.0 12.0

9 22.0 14.5 28.5 --- 19.5 16.5 18.0 19.5 10.5 

10 22.0 15.5 30.5 20.0 24.5 20.0 17.0 18.0 22.5 13.5 


11 22.5 14.5 18.0 27.5 21.0 23.5 19.5 15.5 17.5 21.5 15.5 

12 24.5 15.5 19.5 27.0 21.0 24.0 18.5 16.5 17.0 22.0 13.5 

13 20.0 16.0 18.0 29.5 20.0 24.5 19.5 17.5 18.5 23.0 14.0 

14 17.5 15.5 16.5 27.0 19.5 23.0 21.0 18.0 19.0 21.0 14.0 
15 18.0 15.0 16.5 26.5 18.5 23.0 21.5 16.5 18.5 18.5 13.5 


16 18.0 15.5 17.0 24.0 20.0 21.5 22.0 16.0 17.5 12.0 

17 17.5 14.0 16.0 28.0 19.5 22.5 22.0 14.0 16.0 10.5 

18 18.0 16.0 17.0 26.5 18.5 22.0 21.0 13.0 15.5 9.5 

19 18.0 15.5 16.5 28.5 19.5 23.5 23.5 14.0 17.0 11.0

20 16.5 15.0 15.5 22.0 17.5 20.0 24.5 14.5 15.0 7.0 


21 17.0 14.0 15.5 20.0 15.5 17.5 24.5 15.5 13.0 9.5 

22 17.5 15.0 16.0 17.5 14.5 16.0 22.0 16.0 15.0 7.0 

23 19.0 13.5 16.0 19.0 15.0 17.0 25.0 17.5 16.5 6.0 

24 18.5 14.5 16.5 21.0 16.5 18.5 26.0 17.5 15.0 9.0 

25 19.5 15.0 17.0 23.0 16.5 19.0 24.0 17.0 12.0 11.0 


26 20.5 14.0 17.0 21.0 16.0 18.5 21.0 19.0 13.5 11.0 

27 21.0 14.5 23.0 14.5 18.0 21.5 16.5 11.0 8.0 

28 17.5 15.5 22.0 15.0 18.0 22.0 16.0 15.0 7.0

29 19.5 15.5 17.0 25.0 14.5 19.5 21.0 16.5 12.5 9.0 
30 20.5 15.0 25.0 16.5 20.5 23.5 17.5 10.5 9.0 
31 --- --- 27.0 17.5 21.5 24.0 18.5 ---

MONTH 24.5 12.0 26.5 13.0 24.0 6.0 
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04059500 FORD RIVER NEAR HYDE, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 45°45'20", long 87°12'05", in SW1/4 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 kin) 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 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.--27 years, 382 ft3/s (10.82 m3/s), 11.53 in/yr (293 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 
(0.51 m3/s) Aug. 30, 1976, gage height, 1.33 ft (0.405 m). 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,870 ft3/s (53.0 m3/s) June 18, 19, gage height, 4.72 ft (1.439 m); minimum daily, 60 
ft3/s (1.70 m3/s) Feb. 9, 10. 

DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


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

1 534 231 169 80 78 320 1040 915 190 558 160 116 
2 457 214 150 80 76 310 1080 804 179 543 173 114 
3 401 203 114 78 74 290 1140 785 223 491 282 105 
4 362 196 115 78 72 280 1610 1060 288 398 688 97 
5 327 187 125 78 70 270 1740 1220 301 345 846 91 

6 300 176 140 78 68 260 1660 1270 282 300 818 87 
7 275 173 160 76 66 260 1620 1260 243 252 796 92 
8 253 168 180 76 62 250 1610 1270 211 206 714 113 
9 230 176 170 74 60 250 1540 1270 193 175 606 129 
10 211 187 150 72 60 250 1360 1150 179 147 566 159 

11 197 193 130 70 62 250 1220 958 160 129 567 179 
12 185 196 120 70 68 240 1110 774 145 117 558 178 
13 172 257 110 70 76 240 1030 624 137 106 524 149 
14 166 313 105 70 82 240 1060 540 311 96 471 126 
15 161 340 100 70 94 230 1060 474 1160 89 407 109 

16 158 316 96 72 105 230 1020 421 1600 83 346 98 
17 158 321 94 72 120 220 976 375 1670 85 289 90 
18 164 308 92 74 140 210 901 333 1800 110 242 85 
19 169 222 88 76 160 210 837 301 1810 136 206 82 
20 173 235 86 76 190 210 781 274 1490 168 174 80 

21 173 264 86 76 230 215 712 250 1140 294 152 79 
22 168 213 82 78 260 220 654 229 836 459 136 76 
23 161 257 82 78 290 235 1030 216 590 497 125 74 
24 163 253 82 80 320 250 1640 206 528 488 115 72 
25 195 173 82 80 340 270 1650 197 528 426 105 73 

26 251 173 82 80 350 290 1550 200 493 384 100 75 
27 300 172 82 80 350 325 1460 204 455 359 97 74 
28 328 206 82 80 330 420 1350 204 398 345 97 74 
29 315 212 82 80 --- 564 1210 206 416 293 128 73 
30 284 191 82 80 --.. 773 1040 204 539 233 131 76 
31 255 --- 82 78 938 .,-.. 197 ......... 186 122 

TOTAL 7646 6726 3400 2360 4253 9520 36691 18391 18495 8498 10741 3025 
MEAN 247 224 110 76.1 152 307 1223 593 617 274 346 101 
MAX 534 340 180 80 350 938 1740 1270 1810 558 846 179 
MIN 158 168 82 70 60 210 654 197 137 83 97 72 
CFSM .55 .50 .24 .17 .34 .68 2.72 1.32 1.37 .61 .77 .22 
IN. .63 .56 .28 .20 .35 .79 3.03 1.52 1.53 .70 .89 .25 

CAL YR 1980JTOTAL 101742 MEAN MAX278 2660 MIN 54 CFSM .62J INJ8.41 
WTR YR 1981JTOTAL 129746 MEAN 355JMAX 1810 MIN 60 CFSM .79 INJ10.73 
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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 September 1981. 
WATER TEMPERATURES: July 1956 to September 1981. 

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. 

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, 433 micromhos Feb. 14; minimum, 180 micromhos Apr. 5. 
WATER TEMPERATURES: Maximum, 28.5°C July 7-9; minimum, 0.0°C on many days during winter period. 

WATER QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


OXYGEN. COLI- STREP* 

SPE-J
 DIS- FORM. TOCOCCIJHARD-


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

NONCAR-J
CON-.JOXYGEN.JKF AGAR NESSJJDIS-


INSTAN- DUCT- PH TEMPER- DIS:-

FLOW,J (PER- 0.7JJ


CENT UM-MF (COLS. (MG/L BONATE SOLVED 

TTMF TANEOUS ANCEJATURE SOLVED SATUR- (COLS./ PER ASJJ
(MG/L 

DATE (CFS)J ATION) 100 ML)JJCAC03)JJAS CA)CAC03)J
(UMHOS)J(UNITS) (DEG C) (MG/L)JJJ100 ML) 


OCT 

15... 1330 154 288 8.1 5.0 13.1 105 K3 K1 150 3 35 

NOV 
10... 1415 189 288 8.3 1.5 14.0 101 K4 K3 150 13 35 

nEc 
09... 1330 177 344 8.2 .0 13.5 95 K4 28 160 0 38 
JAN 
07... 1400 76 386 7.8 .0 8.7 61 <1 <1 190 0 45 

FED 
10..0 1230 59 380 7.4 .0 10.0 70 K1 <1 210 0 49 

MAR 
17... 1130 223 350 8.0 .0 13.5 95 <1 <1 170 0 41 

APR 
15... 1100 1060 208 7.9 4.0 13.3 102 K5 <1 110 5 26 

MAY 
13... 1100 638 212 d.1 9.0 11.3 99 K3 <1 110 2 26 

JUN 
09... 1500 192 272 8.1 19.0 9.3 103 K7 K2 160 9 38 

JUL 
08... 1115 207 272 8.1 26.0 8.2 104 23 K10 150 6 35 

AUG 
11... 1345 572 255 8.3 18.0 9.2 99 40 46 150 6 34 

SFP 
15... 1400 111 308 8.1 17.0 9.9 104 20 30 180 13 41 

MAGNE-JSODIUM POTAS- POTAS- RICAR-JALKA- CARRON 

SIUM, SODIUM.JAD-JRONATE LINITYJ
SIUM. SIUM 40JCAR-JJDIOXIDE SULFATE 

DIS- DIS-JSOUP- MS- DIS- FET-4.LD BONATE FIELD DIS- DIS-

SOLVED SOLVEDJToN SOLVED SOLVEDJ
(mG/L EET-ELo (MG/L SOLVE() SOLVED 
(m6/1_ (MG/L PERCENT RATIO (MG/L (RcT/t (MG/L ASJASJ (MG/L (MG/L 

DATEJAS NA)JJAS K)_ HCO3)JCACO3) AS CO2) AS SO4)AS MG) SODIUMJAS K40)JAS CO3)J


OCT 
15... 16 1.4 2 .1 .6 .40 192 0 157 2.3 7.5 

NOV 
10... 16 1.6 2 .1 .6 .40 188 0 154 1.4 6.3 

DEC 
09... 15 1.4 2 .0 .6 .40 210 0 172 2.1 8.4 
JAN 
07... 20 1.1 1 .0 .7 .50 250 0 205 6.3 11 

FER 
10... 22 1.6 2 .0 .60 270 0 221 16 12 

MAR 
17... 17 1.5 2 .1 .8 .60 210 0 172 3.4 10 
APR 
15... 11 1.8 3 .1 .6 .40 128 0 105 2.4 6.6 

MAY 
13... 12 1.2 2 .0 .4 .30 132 0 108 1.6 6.6 

JUN 
09... 16 1.9 3 .1 .7 .50 184 0 151 2.3 6.0 

JUL 
06... 16 1.5 2 .1 .6 .40 176 0 144 2.2 2.9 

AUG 

11... 15 1.5 2 .1 .4 .30 176 0 144 1.3 5.0 


SEP 

15... 19 1.7 2 .1 .8 204 0 167 2.5 7.0 


http:FET-4.LD
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SOLIDS. SOLIDS,JNITRO-.JNITRO- NITRO-. 

CHU)...JSILICA, RESIDUE SUM OF NITRO-. GEN,JJNITRO- GEN,
FLUO-J SOLIDS,JJ GEN.JJ

RIDE,JDIS-JJCONSTI- DIS-JJNO2+NO3JJAMMONIA AMMONIA
RIDE, AT 180JGEN. GEN.J

DTS-JSOLVEDJSOLVED NO2+NO3 DIS-JJDIS-JJ
DISJDEG. C TUENTS,J AMMONIA DIS-

SOLVED SOLVED (MG/L ()IS- DIS-. (TONS TOTAL SOLVED TOTAL SOLVED SOLVED

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L


DATE AS CL)JJ.SI02) (MG/L) AS N) ,AS N) AS NH4)
AS F) (MG/L)JJJDAY)JJAS N)JJAS N)JJ


OCT 

15... 1.9 .1 7.4 188 160 78.2 .03 .03 .050 .040 .05 


NOV 

10... 1.9 .1 6.7 191 152 97.5 .02 .02 .010 .010 .01 


nEC 

09• • • 2.4 .1 7.3 200 177 95.6 .15 .15 .040 .040 .05 

JAN 

07• • • 2.7 .1 10 222 215 45.6 .21 .20 .050 .030 .04 


FEH 
10• • • 3.2 <.1 10 226 P33 36.0 .29 .29 .060 .020 .03 

MAR 

17... 2.3 <.1 8.5 203 185 122 .12 .12 <.010 <.010 .01 

APR 

15... 1.8 <.1 3.8 137 110 39? .05 .04 .050 .050 .06 

MAY 

13... 2.1 <.1 3.2 141 114 243 .53 .53 ' .130 .130 .17 


JUN 

04... 2.7 <.1 4.8 190 160 98.5 .05 .03 .020 .020 .03 

JUL 

08• • • 1.8 <.1 7.2 188 149 105 .03 .03 .020 .020 .03 

AUG 

11... 2.0 <.I 8.8• 177 145 273 .02 .02 .020 .020 .03 


SEP 

15... 3.0 <.1 7.6 196 176 58.7 .03 .03 .020 .020 .03 


SED. 

NITRO- GEN,AM-J PHOS-J SUSP. 


NITRO..J sun-J

MENT,J


GEN.JMONIA +JNITRO- PH0S- PHORUS, CARBON,JDIS--JJ
NITRO-JJPHOS-JJSFDI.. SIEVE 

ORGANIC ORGANIC GEN,J
GEN. pHopus. winpus DIS- ORGANIC MENT, CHARGE. DIAM. 

TOTALJTOTAL TOTALJJJSOLVED SUS- % FINER
TOTAL TOTAL TOTALJJTOTALJJSUS-JJ

(MG/L (MG/L (MG/L (Mr/L (MG/L (MG/L (MG/L (MG/L PENDFD PENDED THAN


AS N) AS NO3)JJJ_ AS P) AS C)JJ(T/DAY)JJDATE AS N)JJAS N) AS P) AS 0041J(MG/L1 .062 MM 

OCT 

15... .36 .41 .44 1.9 .020 .06 .010 2 .83 100 


NOV 

.34 .35 .37 1.6 .000 .00 .000 13 1 .51 100 


DEC 

09... .14 .18 .33 1.5 .000 .00 .000 13 

JAN 

07• • • .20 .25 .46 2.0 .020 .06 .010 1 .21 100 

FE8 


10... 

10... .12 .18 .47 2.1 .020 .06 <.010 10 1 .16 100 

MAR 

17... .27 .28 .40 1.8 .020 .06 <.010 12 4 2.4 100 


APR 

15... .17 .22 .27 1.2 .020 .06 <.010 13 37 100 

MAY 

13... .40 .53 1.1 4.7 <.010 .03 <.010 15 4 6.9 100 

JUN 

09• • • .56 .58 .63 2.8 <.010 .03 <.010 19 3 1.6 100 

JUL 

OR... .71 .73 .76 1.4 <.010 .03 <.010 3 1.7 100 


AUG 

11 ... .60 .62 .64 2.8 .030 .09 .010 24 6 9.3 100 


SEP 
15... .41 .43 .46 2.0 .020 .06 <.010 11 1 .30 100 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 


MATER-QUALITY. DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


CF1P0-. 

BARIUM,JCADMIUMJMIUM, CHRO-. COBALT, 


ARSENIC TOTAL BARIUM, TOTAL. CADMIUM TOTAL MIUM, TOTAL COBALT, 

ARSENIC DIS- RECOV- DIS- PECOV- DIS- RECOV- DIS... RECOV.... DIS... 

TOTAL SOLVED ER4HLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 


TIMEJ(UG/L (UG/L (UG/LJ(0G/LJ(UG/L
(UG/LJ(UG/LJJ(UG/LJJ(UG/LJ(UG/LJ

DATEJAS AS)JAS HA)JJAS CD)JJAS CR)JJAS CO)J
AS A5) AS BA) AS CD) AS CR)JAS CO) 


OCT 
Is• • • 1330J2 100JJ30 - - 3 20JJ10J0J0 

JAN 
07... 1400J1J1 <50JJ10 1 0 50JJ10J0J0 

APR 
15••• 1100J1J1 100JJ20 1 1J10J10J1J0 

JUL 
Os... 1115J1J10 <1J<10J11J100J1 10J1J

MANGA-

COPPER,J LEAD. NESE.
IRON, TOTAL MANGA- MERCURY 

TOTAL COPPER, TOTALJ LEg: NESE, MERCURY
IRON. TOTALJ


DIS- RECOV-JDIS- 1=- t PECOV.- DIS­RECOV- 1. J RECOV- DIS 

EPABLF SOLVED ERAHLE SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED 


(UG/L (UG/L (tJG/L (UG/L (UG/LJ(UG/L
(UG/LJ (0G/LJJJ(UG/LJ(UG/LJ
DATEJAS CU)JJAS FE)J__MN)__ AS HG)AS CU) AS FE)JAS PR) AS PR) AS AS MN) AS HG)_

OCT 
15... 1J1J160J 10J.1JJ
290J0 10 .1 


JAN 

7... 1 230J 4 8 <.1
1JJ80 10J.3JJ


APR 
lS••• 2_ 50_ 0 .3JJ4J190_ 9 4 <.1 

JUL 
8... 3_ 1_240_110_6 1 40J20 1.3JJ.6 

CARBON, 

NICKEL,J SELF- SILVER,JZINC,JCARBON, ORGANIC 

TOTAL NICKEL, SELE- NIUM, TOTAL SILVER. TOTAL ZINC, ORGANIC SUS* 

PECOV DIS-JJDIS-JJDIS-JDIS- PENDED
NIUM, RFCOV-JRECOV-JDIS...JJ

ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 

(UG/L (UG/LJJ(UG/L ('JG/L (UG/L (MG/L
(UG/L (UG/LJJJ(UG/LJJ(MG/LJJ


DATEJAS NI)JJ AS AG) AS ZN) AS C)JJ
AS NI) AS SE)J
AS SE) AS AG)JJAS ZN)JJ AS C) 


OCT 
J
0J0 0 8J.2 


JAN 

15...J1J0J0JJ10JJ18 


_07...J4_3_0_0_0_ 0_20_0_ 6.9 .2 

APP 

15•••_2_ 1_0_0_0_0_40_9_14_.2 


JUL 

08.04,_ 2_0_0_0_0_30_ <4_16_.2 
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04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIME 

NOV 10,80 
1415 

MAR 17,81 
1130 

MAY 13,81 
1100 

JUN 9,81 
1500 

TOTAL CELLS/ML 150 340 450 230 

DIVERSITY:JDIVISION 
.CLASS 

0.4 
0.4 

0.9 
0.9 

0.8 
0.8 

1.5 
1.5 

..ORDER 0.8 1.1 1.4 1.7 

...FAMILY 2.5 1.9 2.7 2.4 

....GENUS 2.5 1.9 2.8 2.4 

ORGANISM 
CELLS 
/ML 

PER... 
CENT 

CELLS 
/ML 

PER.. 
CENT 

CELLS 
/ML 

PER... 
CENT 

CELLS 
/ML 

PER-
CENT 

CHLOROPHYTAJ(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....POLYEDRIOPSIS 13 8 •••••• 

...DICTYOSPHAERIACEAE 

....DICTYOSPHAERIUM 

...00CYSTACEAE 
51# 22 

....ANKISTRODESMUS 

....SELENASTRUM 

...SCENEDESMACEAE 

....SCENEDESMUS - - -

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 

..ZYGNEMATALES 

...DESMIDIACEAE 

....CLOSTERIUM 

....COSMARIUM 

....EUASTRUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 

13 8 13 4 
39 9 

13 6 

....STEPHANODISCUS 13 3 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 13 39 9 39# 17 

....COCCONEIS 

...CYMBELLACEAE 

....AMPHORA 

....CYMBELLA 13 3 

...DIATOMACEAE 

....DIATOMA 150# 46 140# 31 

...FRAGILARIACEAE 

....FRAGILARIA 26# 17 

....SYNEDRA 26 8 

....GOMPHONEMATACEAE 

....GOMPHONEMA 13 3 

...NAVICULACEAE 

....NAVICULA 13 8 13 4 26 6 39# 17 

...N1TZSCHIACEAE 

....NITZSCHIA 

...SURIRELLACEAE 
64‘. 42 13 4 51 11 26 11 

....SURIRELLA 

...TABELLARIACEAE 

....TABELLARIA 13 8 

.CHRYSOPHYCEAE 

..00HROMONADALES 

...00HROMONADACEAE 

....00HROMONAS 

CRYPTOPHYTAJ(CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 
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04059500 FORD RIVER NEAR HYDE ► MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 10►80 MAR 17►81 MAY 13,81 JUN 9►81 
TIME 1415 1130 1100 1500 

TOTAL CELLS/ML 150 340 450 230 


DIVISION 0.9 . 

.CLASS 0.4 0.9 0.8 1.5 

..ORDER 0.8 1.1 1.4 1.7 

...FAMILY 2.5 1.9 2.7 2.4 

....GENUS 2.5 1.9 2.8 2,4 


DIVERSITY:J 0.4 0.8J1.5 


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 13J64# 28
3J

..NOSTOCALES 

...NOSTOCACEAE 

....ANABAENA 1200 35 

....APHANIZOMENON 

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....LYNGBYA 

....0SCILLATORIA 100# 23. 


EUGLENOPHYTA (EUGLENOIDS) 

.FUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONAS 
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04059500 FORD RIVER NEAR HYDE, MI.-CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF RIOLOOICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


JUL AUGJ
DATE 8,81JJ11,81 SEPJ15,81

TIME 1115J1345 1400 


TOTAL CELLS/ML 	 2100J1000 600 


DIVERSITY:. 	 DIVISION 0.4J1.6 1.4 

.CLASS 0.4J1.6 1.5 

..ORDER 0.5J1.7 2.0 

...FAMILY 0.5JZ.6 2.6 

....GENUS 0.6J2.6 2.6 


CELLS PER- CELLS PER- CELLS PER-

ORGANISMJ /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAF 

....POLYEDRIOPSIS •• • .1, 


...DICTYOSPHAERIACEAE 


....DICTYOSPHAERIUM 


...00CYSTACEAE 


....ANKISTRODESMUS 56 9 


....SELENASTRUM 41 4 


...SCENEDESMACEAE 


....SCENEDESMUS 55 5 28 5 


..VOLVOCALES 


...CHLAMYDOMONADACEAE 


....CHLAMYDOMONAS 
 26 1 14 1 14 2 


..ZYGNEMATALES 


...DESMIDIACEAE 


....CLOSTERIUM 
 13 1 


....COSMARIUM 14 1 


....EUASTRUM 
 13 1 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 26 1 

....MELOSIRA 

....STEPHANODISCUS 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 13 1 55 5 70 12 

....COCCONEIS 13 1 14 1 

...CYMBELLACEAE 

....AMPHORA 
 -- 14 2 

....CYMBELLA 
 28 3 

...DIATOMACEAE 
....DIATOMA - -
...FRAGILARIACEAE 
....FRAGILARIA 
....SYNEDRA 28 3 
...GOMPHONEMATACEAE 
....GOMPHONEMA -
...NAVICULACEAE 
....NAVICULA 96 9 14 2 

...NITZSCHIACEAE 

....NITZSCHIA 13 1 180# 18 28 5 

...SURIRELLACEAE 

....SURIRELLA 
 14 2 

...TABELLARIACEAE 
....TABELLARIA 
.CHRYSOPHYCEAE 
..00HROMONADALES 
...00HROMONADACEAE 
....00HROMONAS - - -- 14 2 


CRYPTOPHYTAJ
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 	 13 1 14 1 
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122J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR•HYDE, MIT-CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 	 JUL 8.e1 AU5 11,81 $EP 1.,1 

TINE 	 1115 1345 1400 


TOTAL CELLS/mL 	 2100 1000 600 

DIVERSITY: 	DiVISIflr 0.4 1.0 1,4 

.CLASS 0.4 1.6 1.5 

..ORDEQ 0.5 1.7 2.0 
...FAMILY 0.5 2.6 2.6 
....GENUS 0.6 e.6 2,6, 

CELLS PER- CELLS PER- CELLS PER­
ORGANISM PAL CENT /NL CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 	 13 1J 70 12 

..NOSTOCALES 

...NOSTOCACEAE 

....ANABAENA 

....APHANIZOmEN0N 	 1900* 93 

..0SCILLATORIALES 

...0SCILLATORIACE*E 

....LYNGRYA 	 --JJ
- 2800 47 

....OSCILLATORIA 4700 46J--


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONASJ 14 1 


NOTE: 0 - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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04059500 FORD RIVER NEAR HYDE• MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C)• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJ
MEANJMAX MINJJMINJ
MIN MEANJJMAX MINJJ MEANJMAXJMEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 

1 
2 
3 
4 
5 

274 
274 
261 
263 
268 

269 
257 
252 
259 
263 

272 
269 
256 
261 
265 

267 
264 
263 
266 
265 

261 
261 
260 
261 
261 

264 
262 
261 
264 
263 

295 
309 
---
293 
---

286 
287 
---
279 
---

290 
296 
---
286 
---

353 
355 
358 
361 
363 

350 
352 
354 
356 
359 

351 
353 
356 
358 
361 

6 
7 
8 
9 

10 

273 
274 
280 
283 
285 

269 
270 
274 
279 
282 

271 
272 
277 
281 
284 

267 
267 
277 
290 
290 

264 
265 
265 
266 
279 

266 
266 
269 
276 
287 

---
---
---
327 
---

305 
---

---
318 

380 
382 
382 
385 
390 

358 
376 
376 
382 
384 

372 
379 
379 
384 
387 

11 
12 
13 
14 
15 

286 
288 
292 
298 
298 

284 
284 
289 
291 
294 

286 
286 
291 
293 
295 

286 
285 
284 
285 
282 

272 
281 
280 
281 
270 

283 
283 
282 
283 
278 

---
338 
338 
345 
350 

---
310 
327 
329 
332 

---
326 
331 
336 
340 

390 
380 
371 
382 
369 

360 
356 
358 
353 
347 

372 
366 
365 
371 
358 

16 
17 
18 
19 
20 

300 
300 
300 
299 
298 

296 
298 
296 
294 
295 

297 
299 
298 
296 
297 

299 
275 
274 
289 
294 

268 
265 
265 
265 
286 

277 
270 
269 
285 
290 

354 
362 
359 
372 
369 

347 
350 
349 
347 
350 

350 
356 
355 
356 
361 

415 
391 
392 
395 
402 

378 
374 
373 
359 
368 

404 
387 
383 
380 
385 

21 
22 
23 
24 
25 

298 
300 
300 
306 
301 

296 
298 
297 
298 
296 

297 
299 
298 
300 
298 

296 
294 
292 
296 
298 

283 
286 
288 
287 
283 

287 
290 
290 
292 
292 

378 
382 
369 
369 
371 

371 
377 
358 
354 
350 

---
363 
363 
365 

401 
401 
393 
---
---

361 
369 
370 
---
---

381 
---
384 
---

26 
27 
28 
29 
30 
31 

301 
277 
285 
272 
267 
268 

295 
271 
270 
267 
263 
261 

297 
274 
273 
270 
265 
264 

303 
319 
291 
301 
300 
---

292 
282 
278 
286 
282 
---

298 
298 
284 
293 
289 
---

379 
355 
355 
355 
353 
353 

357 
339 
349 
351 
349 
349 

372 
348 
353 
353 
351 
350 

---

---
---

---

---
---

---

---
---

---
---
---

MONTH 306 252 283 319 260 
 280 


DAY MAX MIN MEAN 
 MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


FEBRUARY MARCH 
 APRIL MAY 


1 ---
 318 293 300 238 234 236 207 197 202

2 ---
 320 293 303 235 231 233 211 205 207

3 327 292 303 226 204 216 212 207 209

4 ---
 327 301 313 226 199 216 219 212 216
5 --- ---
 332 298 311 196 180 186 218 213 216 


6 ---
 338 320 332 191 184 186 213 201 207
7 
 341 328 333 195 185 191 205 198 202
8 
 338 326 332 192 186 188 203 200 202
9 --- --- 343 326 335 194 188 192 186 183 185
10 407 384 397 357 332 345 202 193 197 188 184 186 


11 423 400 408 338 316 330 
 204 201 202 191 187 189
12 421 418 --- 360 323 336 210 205 207 203 196 199
13 432 410 423 357 336 348 211 209 210 210 201 204
14 433 395 404 342 321 332 212 207 209 214 207 210
15 --- --- --- 339 311 323 207 204 206 236 233 234 

16 --- 333 301 325 206 204 205 239 235 23717 ---
 344 321 329 211 205 208 256 230 246

18 --- ---
 344 323 337 214 212 213 253 250 252

19 --- --- --- 348 
 328 341 219 216 218 259 253 254
20 357 319 340 350 332 341 223 220 222 264 258 260 


21 
 359 317 345 347 327 337 225 221 223 273 263 267

22 343 336 340 
 --- --- --- 226 221 224 279 271 275

23 349 331 337 340 303 323 226 222 224 282 278 280
24 343 298 316 306 260 287 221 208 217 287 279 282
25 310 294 301 276 245 259 206 198 200 292 283 287 


26 304 281 293 256 249 253 200 197 198 294 291 
 292
27 304 286 
 298 290 268 279 201 197 200 293 291 292

28 303 292 298 
 285 262 273 202 195 198 294 288 291
29 --- --- --- 263 259 262 195 191 192 292 288 290
30 --- 259 249 
 254 201 194 197 296 293 294
31 --- 249 237 240 --- --- --- 293 289 292 


MONTH 
 238 180 207 296 183 241 




 

 
   

124 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04050500 FORD RIVER NEAR HYDE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJMIN MEAN MAXJMIN MEANJMAX MINJJMEANJMAXJMINJMEAN 

JUNEJJULYJAUGUSTJSEPTEMBER 

1 
2 
3 
4 
5 

295 
291 
285 
285 
286 

291 
289 
282 
280 
281 

293 
290 
283 
282 
283 

248 
242 
250 
253 
274 

245J246 285 
239J241 277 
237J244 270 
247J250 250 
247J253 251 

268 
267 
248 
232 
248 

275 
272 
263 
241 
250 

325 
317 
323 
329 
334 

318 
314 
317 
326 
329 

322 
315 
321 
328 
331 

6 
7 
8 
9 
10 

285 
280 
279 
278 
277 

281 
275 
273 
268 
274 

282 
277 
276 
274 
275 

267 
274 
277 
295 
305 

265J266 247 
258J266 246 
267J272 261 
283J289 258 
295J300 259 

242 
241 
245 
254 
254 

244 
244 
252 
256 
257 

332 
332 
327 
333 
329 

328 
324 
324 
326 
325 

330 
329 
326 
328 
327 

11 
12 
13 
14 
15 

287 
291 
296 
296 
282 

279 
292 
291 
273 
225 

283 
288 
293 
280 
252 

314 
---

299J302 252 
---J--- 255 

255 
259 
265 

249 
248 
251 
255 
256 

251 
250 
254 
257 
261 

322 
314 
316 
317 
315 

312 
307 
310 
313 
309 

319 
311 
313 
314 
312 

16 
17 
18 
19 
20 

233 
224 
217 
206 
202 

208 
209 
203 
192 
193 

221 
217 
210 
196 
197 

---
332 

268 
278 
284 

---J--- 296 
321J327 300 

262 
271 
276 
286 
292 

265 
274 
280 
290 
296 

324 
326 
329 
332 
333 

319 
323 
325 
329 
330 

322 
324 
326 
330 
332 

21 
22 
23 
24 
25 

213 
224 
234 
241 
241 

201 
213 
224 
231 
235 

207 
219 
230 
236 
239 

324 
295 
266 
251 
237 

297J310 311 
275J284 315 
261J263 311 
246J249 316 
234J235 321 

302 
304 
304 
309 
314 

306 
310 
308 
313 
318 

336 
345 
342 
346 
348 

334 
335 
339 
343 
345 

335 
337 
340 
344 
346 

26 
27 
28 
29 
30 
31 

237 
237 
237 
243 
250 
---

234 
235 
234 
236 
241 
---

236 
236 
236 
239 
247 
---

247 
256 
258 
261 
262 
273 

240J244 328 
251J253 332 
255J257 328 
258J259 327 
254J258 329 
259J266 330 

325 
322 
320 
323 
323 
322 

327 
326 
323 
325 
325 
326 

348 
348 
349 
348 
349 
---

345 
346 
344 
345 
340 
---

346 
347 
346 
347 
346 
---

MONTH 296 192 253 332 232 282 349 307 330 

TEMPERATURE• WATER (DEG.JC),JWATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX MEAN MINJMAX MEAN MINMIN MAX MEAN MIN MAX MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 13.0 11.5 12.5 3.5 3.0J.0 .0 .0 .0 .0
3.0 .0 

2 12.5 9.5 10.5 3.5 2.5J
3.0 .0 .0 .0 .0 .0 .0

3 9.0 7.5 8.0 5.5 3.5J.0 .0 .0 .0 .0 .0
4.5 

4 8.0 7.0 7.0 5.5 4.5J
5.5 .0 .0 .0 .0 .0 .0 

5 8.5 5.5 7.0 4.0 2.0J3.0 .0 .0 .0 .0 .0 .0 


8.5 3.0J .0
6 10.0 7.0 4.0 3.5 .0 .0 .0 .0 .0 

7 10.5 7.5 9.0 4.0 3.5 .0 .0 .0
2.5J.0 .0 .0 

8 11.5 9.5 2.5 1.5 .5 .0 .0 .0 .0
10.5 .5J .0 


10.5 8.0 3.5 2.5 .0 .0 .0 .0 .0 

10 10.5 8.5 9.5 3.0 1.0J.0 .0 .0 .0 .0 .0 


9 9.0 1.5J .0 
1.5 


11 10.5 8.0 9.5 1.5 .5J.0 .0 .0 .0 .0
1.0 .0 

12 8.0 6.5 7.0 1.0 .5J.5 .0 .0 .0 .0 .0 .0 

13 7.0 5.5 6.0 1.5 .5J1.0 .0 .0 .0 .0 .0 .0 

14 5.5 4.5 5.0 1.5 1.0J.0 .0 .0 .0 .0
1.5 .0 

15 7.0 5.0 6.0 1.5 1.0J.0 .0 .0 .0 .0 .0
1.0 


16 7.5 6.5 7.0 1.0 .5J.0 .0 .0 .0 .0
.5 .0 

17 11.5 7.5 9.5 1.0 .5J.0 .0 .0 .0 .0 .0
.5 

18 10.5 8.0 9.0 1.0 .5J.0 .0 .0 .0 .0 .0
.5 

19 8.0 6.0 6.5 1.0 .5J.0 .0
.5 .0 .0 .0 .0 

20 6.0 5.5 6.0 1.0 .5J.5 .0 .0 .0 .0 .0 .0 


21 6.0 5.0 5.5 1.5 .5J.5 .0 .0 .0 .0 .0 .0 

22 6.0 4.5 5.5 1.5 .0J.0 .0 .0 .0
.5 .0 .0

23 7.0 5.5 6.0 1.0 1.0J.0 .0 .0 .0 .0
1.0 .0 

24 7.5 6.5 7.0 .0J.0 .0 .0
1.0 .5 .0 .0 .0 

25 7.5 5.5 6.5 .5 .5 .0 .0 .0
.0J.0 .0 .0 


26 5.5 3.5 4.0 .5 .0J.0 .0 .0 .0 .0
.5 .0 

3.0 .0J .0
27 3.5 2.5 .0 .0 .0 .0 .0 .0 .0 


28 2.5 .0J .0
3.5 1.5 .5 .0 .0 .0 .0 .0 .0 

29 3.0 1.5 2.5 .5 .0J.5 .0 .0 .0 .0 .0 .0 

30 3.0 2.0 .0J.0 .0 .0
1.5 1.0 .5 .0 .0 .0 

31 3.5 2.0 3.0 --- .0 .0 .0 .0 .0 .0 


MONTH 13.0 7.0 .0J.5 .0 .0
1.5 5.5 1.5 .0 .0 .0 




J
STREAMS TRIBUTARY TO LAKE MICHIGAN 125 

04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MIN MAX
DAY MAXJJMEANJJMIN MEANJJJMINJJMAXJJMEAN
MAX MEAN MINJ


FEBRUARYJMARCHJ
APRILJMAY 

1 .0 .0 .0 .0 .0 .0 4.5 3.0 3.5 11.5 7.5 9.0
2 .0 
 .0 .0 .0 .0 .0 6.0 2.0 4.0 10.0 7.5 9.0
3 .0 .0 .0 
 .0 .0 .0 6.0 3.5 4.5 9.0 8.0 8.5
4 .0 .0 .0 .0 .0 .0 5.5 2.5 4.0 10.5 8.5 9.5
5 .0 .0 .0 .0 4.0 2.5.0 .0 1.5 11.5 8.5 10.0 
6 .0 .0 .0 .0 .0 .0 5.0 1.0 2.5 12.0 7.5 9.5
7 .0 .0 .0 .0 .0 .0 4.5 3.0 3.5 12.5 8.0 10.5 
9 
8 .0 .0 .0 .0 .0 .0 4.0 3.5 4.0 11.5 9.0 10.5
.0 .0 .0 .0 .0 .0 5.5 2.5 4.0 11.5 9.5 10.5
10 .0 .0 .0 .0 .0 .0 8.0 4.0 5.5 9.5 7.0 8.5 


11 .0 .0
.0 .0 .0 .0 9.5 6.0 7.5 9.0 6.5 8.0
12 .0 .0 .0 .0 .0 .0 8.5 6.5 7.5 12.0 6.5 9.013 .0 .0 .0 
 .0 .0 .0 7.5 6.5 7.0 13.5 8.5 11.0
14 .0 .0 .0 .0 .0 .0 7.5 5.5 6.5 15.0 9.5 12.5
15 .0 .0 .0 .0 .0 .0 8.0 4.0 6.0 16.0 10.5 13.5 
16 .0 .0 .0 .0 .0 .0 8.5 5.0 7.0 16.0 12.0 14.5
17 .0 .0 .0 .0 .0 .0 10.0 7.5 8.5 15.0 11.0 13.5
18 .0 .0 
 .0 .0 .0 .0 10.5 7.0 9.0 15.5 10.5 13.0
19 .0 .0 .0 .0 
 .0 .0 9.0 6.5 7.5 16.5 11.5 14.0
20 .0 .0 .0
.0 .0 .0 8.0 4.0 6.0 17.5 13.5 15.5 

21 .0 .0 .0 .5 .0 .0 6.5 4.0 5.5 19.5 15.0 17.0
22 .0 .0 .0 .5 .0 .5 6.0 5.0 5.5 19.5 17.0 18.5
23 .0 .0 .0 
 .5 .5 .5 5.5 4.0 5.0 19.0 17.0 18.0
24 .0 .0
.0 1.0 
 .5 .5 6.0 3.5 4.5 17.5 16.0 16.5
25 .0 .0 .0 2.5 .5 1.0 7.5 3.5 5.5 19.0 16.0 17.5 

26 .0 .0
.0 1.0 .5 .5 7.0 5.0 6.0 18.5 16.5 17.5
27 .0 .0 .0 2.5 .5 1.0 
 8.0 5.0 6.5 17.0 15.0 15.5
28 .0 .0 
 .0 4.0 .5 1.5 7.5 6.5 7.0 18.0 13.0 15.5
29 
 4.0 2.5 3.5 9.5 5.5 7.5 19.5 16.5 18.0
30 
 3.5 2.0 
 3.0 10.0 7.0 8.5 19.0 16.5 18.0
31 4.0 1.5 2.5 ---
 --- --- 18.0 14.5 16.5 

MONTH .0 .0 .0 4.0 .0 
 .5 10.5 1.0 5.5 19.5 6.5 13.0 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 


1 18.0 16.0 17.0 23.0 
 18.0 20.5 25.0 22.5 24.0 22.0 20.5 21.5

2 19.0 16.0 17.5 23.5 19.0 21.5 24.0 
 22.5 23.5 20.0 17.0 18.5

3 20.0 17.5 18.5 24.0 20.5 22.5 25.5 22.0 23.5 20.5 15.5 18.0

4 22.0 17.0 19.5 24.0 20.5 22.5 24.0 21.0 22.5 20.5 17.5 19.0
5 22.0 18.5 20.5 25.5 21.0 23.5 23.5 20.0 22.0 18.5 16.0 17.0 


6 21.5 19.0 20.5 27.0 22.0 24.5 22.5 20.0 20.5 17.0 15.5 16.0
7 20.0 17.0 17.5 28.5 24.5 26.5 20.5 19.0 19.5 16.5 16.0 16.5
8 19.0 16.0 17.5 28.5 25.5 27.5 22.0 18.0 19.5 17.0 14.5 16.0
9 20.0 16.5 18.5 28.5 26.0 27.5 21.5 18.5 20.0 17.0 13.5 15.5
10 21.0 18.0 19.5 27.5 23.5 26.0 21.5 18.5 20.0 20.0 17.0 18.5 


11 21.5 18.5 20.5 26.0 24.0 24.5 21.0 19.5 21.5 19.5
17.5 20.0

12 24.0 19.5 22.0 
 25.5 23.0 24.0 21.0 18.0 19.5 20.0 17.5 19.0

13 23.0 20.5 21.5 28.0 23.5 25.5 20.5 19.0 19.5 21.0 18.0 19.5
14 21.0 19.5 20.5 25.5 23.0 24.0 21.5 19.5 20.5 20.5 18.5 19.5

15 20.5 19.0 19.5 22.5 21.0 22.0 22.0 19.5 21.0 18.5 15.5 17.0 


16 20.5 17.5 19.0 22.5 21.5 22.0 21.0 17.5 19.5 16.0 14.0 15.0
17 20.0 16.5 18.0 25.0 20.5 22.5 20.5 16.5 18.5 14.5 12.5 13.5

18 20.0 17.5 18.5 26.0 21.0 23.5 20.0 17.5 19.0 13.5 11.5 12.5
19 19.5 17.0 18.5 27.0 22.5 24.5 21.0 18.0 19.5 16.0 12.0 13.5
20 18.5 16.5 17.0 21.5 21.5 20.0 11.5
26.0 24.0 18.5 14.0 12.5 


21 17.5 16.0 16.5 22.0 18.5 
 20.5 22.5 19.0 20.5 12.5 11.0 12.0 

22 17.5 16.0 17.0 21.5 17.5 19.5 21.5 19.5 20.5 12.5 9.0 10.5
23 19.5 15.0 17.0 21.5 17.0 19.5 24.0 20.0 22.0 12.5 9.0 10.5

24 20.0 16.5 18.0 21.5 18.5 
 20.0 25.5 22.0 23.5 13.5 11.0 12.0
25 21.0 17.0 19.0 23.0 20.0 21.5 23.5 21.0 22.0 14.0 12.5 13.5 

26 21.5 16.0 19.0 22.0 19.0 20.5 22.0 20.0 21.0 15.0 13.5 14.0
27 22.0 17.5 20.0 17.0 20.5 19.5 10.5
20.5 19.0 19.0 14.0 12.5
28 21.0 18.0 19.0 20.5 
 18.0 19.5 19.5 18.0 19.0 12.5 9.0 10.5
29 21.5 18.0 19.5 22.5 17.5 20.0 20.0 
 19.0 19.5 12.0 10.5 11.0
30 22.5 18.0 20.5 20.0 22.0 ?0.5 9.5
22.5 21.5 20.0 11.0 10.0
31 --- --- --- 24.5 
 20.5 22.5 23.0 20.5 21.5 --- --- ---


MONTH 24.0 15.0 19.0 28.5 17.0 22.5 25.5 16.5 20.5 22.0 9.0 15.0 




�126 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04061000 BRULE RIVER NEAR FLORENCE, WI 

LOCATION.--Lat 45°57'31", long 88°15'57", in SE; SE4 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 m) 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.--38 years (water years 1915, 1945-81), 359 ft3/s (10.17 m3/s), 12.53 in/yr (318 mmryr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,700 ft3/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 ft3/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, 2,090 ft3/s (59.2 m3/s) June 16, gage height, 4.44 ft (1.353 m); maximum gage height, 
6.59 ft (2.009 m) Dec. 4, backwater from ice; minimum daily discharge, 245 ft3/s (6.94 m3/s) Feb. 11-13; minimum gage height, 2.09 
ft (0.637 m) Sept. 15, 16, 20, 21, 22, 23, 24. 

DISCHARGE, IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


JAN FEB APR JUNJAUG
DAY OCT NOV DECJJMARJJJMAYJJJUL SEP 


1 439 342 280 340 543J797 305
310 260 839 359 306 

2 420 333 300 255 310 752 382 630 337
280 545J 291 

3 445 326 270 275 255 300 694 492 536 326
537J 281 

4 450 326 280 270 255 300 1010 460 493 387•
775J 275 

5 418 319 300 255 300 1370 423 468 367
270 1100J 276 


6 391 315 320 270 255 300 1320 1330J400 435 341 276 

7 373 314 350 255 300 1000 373 410 428
270 1230J 317 

8 357 315 350 270 250 300 841 926J387 382
365 437 

9 344 343 320 270 250 300 747 745J416 339
358 423 

10 340 358 300 270 250 305 669 653J470 305
346 427 


11 330 270 245 305 647 342 437 381 290
326 270 586J

12 329 328 290 270 245 310 607 539J
343 402 347 276 

13 324 355 300 265 245 310 564 501J389 272
338 330 

14 317 300 250 310 553 1100 372 338 261
372 265 472J

15 313 356 290 265 255 310 525 1800 365 322
453J 253 


265 2030 

17 323 331 290 265 300 423J361 260 

16 311 339 290 265 305 500 445J361 323 254 


290 474 1620 308 

18 337 332 290 265 320 290 453 1080 436 289 263
403J

19 329 310 290 265 340 280 433 784 432 282
392J 261 

20 321 319 290 265 350 270 418 670 408 278 255
383J


377J539 

22 308 314 290 260 420 275 385 776 482 271 

21 314 324 290 260 360 275 397 720 281 253 


364J 253 

23 305 312 290 260 480 291 611 825 268 253
356J404 

24 330 315 290 270 500 301 967 380J376 253
771 267 

25 477 290 470 315 940 414J371 280 257
302 270 699 


600 304 

27 441 340 285 270 410 358 656 422J356 267 

26 500 350 290 270 430 346 773 420J374 264 


532 289 

28 397 350 285 265 380 419 390J335 274 269
591 493 

29 371 320 285 260 --- 574 548 385J325 281
883 297 

30 351 300 285 260 759 515 1000
388J316 339 292 


--- 334 ---
31 346 --- 285 260 874 --- 376J306 


TOTAL 11351 9886 9165 8290 8795 20799 21364 13189 10181 8334
10832 17253J

330 267 557J 278
MEAN 366 296 314 349 693 712 425 328 


MAX 500 372 350 280 500 874 1370 2030 797 437
1330J 382 

300 260 356J 253
MIN 305 270 245 270 385 338 306 267 

.85 .69 1.43J .72
CFSM .94 .76 .81 .90 1.78 1.83 1.09 .84 


IN. .95 .88 .79 2.04 1.26 .97 .80
1.09 .84 1.04 1.99 1.65J


CAL YR 1980JTOTAL 129364 MEAN 353J1370 CFSMJIN 12.3/
MAX MIN 206 .91 

WTR YR 1981J149439 MEAN 409JMIN 245 1.05 14.29
TOTAL MAX 2030 CFSMJINJ


http:1,200.55


�
127 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04061500 PAINT RIVER AT CRYSTAL FALLS, MI 

LOCATION.--Lat 46°06'21", long 88020'05", 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 bypowerplant immediately up­
stream; since storage capacity is small, daily flows are not affected appreciably. Several observations of water temperature were 
made during the year. 

AVERAGE DISCHARGE.--37 years, 595 ft3/s (16.85 m3/s), 13.53 in/yr (344 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,900 ft3/s (309 m3/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 m3/s) Nov. 1, 1947. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,280 ft3/s (121 m3/s) May 6, gage height, 6.04 ft (1.841 m); minimum, 132 ft3/s 
(3.74 m3/s) Sept. 21, gage height, 1.75 ft (0.533 m); minimum daily, 271 ft3/s (7.67 m3/s) Sept. 23. 

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


NOVJJAN MARJMAY
DAY OCT DEC FEBJJAPRJJUNJJUL AUG SEP 


1 928 658 418 367 337 587 2550 1230 535 1060 437 369 

2 837 639 354 375 343 556 2630 1140 520 868 552 369 

3 802 611 301 367 337 487 2640 1080 618 746 626 360 

4 769 589 366 379 324 504 3340 1620 642 681 623 342 

5 714 572 434 370 318 520 3940 3180 630 634 591 346 


6 670 554 460 368 312 476 3390 4180 556 609 564 307 

7 620 535 463 364 313 482 2790 3460 530 537 721 356 

8 590 536 456 365 318 476 2510 2610 510 478 1140 436 

9 548 575 438 363 317 465 2270 2100 459 410 1070 450 

10 519 602 379 364 324 450 2060 1760 477 460 866 396 


11 504 539 315 374 327 450 2030 1510 515 390 766 387 

12 516 542 377 366 332 445 1950 1270 500 423 699 338 

13 534 619 410 357 303 441 1850 1100 482 387 634 328 

14 538 629 389 359 321 428 1740 963 2240 380 604 346 

15 538 612 374 363 323 440 1580 864 3530 387 578 328 


16 525 581 387 357 337 411 1400 786 2950 372 565 324 

17 525 560 385 353 373 420 1270 730 2210 375 547 307 

18 533 527 379 358 447 412 1160 681 1640 375 518 324 

19 525 477 370 364 473 392 1090 636 1330 379 452 311 

20 514 508 348 357 499 393 1010 600 1180 393 432 303 


21 510 519 352 355 493 401 918 550 1300 836 424 291 

22 498 489 348 356 493 409 837 515 1500 923 380 307 

23 505 510 370 356 625 432 1170 530 1880 751 383 271 

24 554 501 388 352 707 462 2410 510 1870 651 357 279 

25 771 425 379 367 707 504 2520 556 1890 619 351 279 


26 1020 436 384 368 692 561 2220 578 1690 922 351 279 

27 973 422 379 370 615 627 1930 618 1430 857 338 315 

28 898 474 379 355 594 707 1700 572 1180 727 342 324 

29 833 451 379 341 --- 1260 1530 589 1340 612 324 307 

30 768 444 374 347 ---
 2080 1360 589 1280 519 362 315 

31 702 --- 370 326 2490 --- 545 --- 458 416 ---


TOTAL 20281 16136 11905 11183 11904 19168 59795 37652 37414 18219 17013 9994 

MEAN 654 538 384 361 425 618 1993 1215 1247 588 549 333 

MAX 1020 658 463 379 707 2490 3940 4180 3530 1060 1140 450 

MIN 498 422 301 326 303 392 837 510 459 372 324 271 

CFSM 1.10 .90 .64 .61 .71 1.04 3.34 2.04 2.09 .99 .92 .56 

IN. 
 1.26 1.01 .74 .70 .74 1.19 3.73 2.35 2.33 1.14 1.06 .62 


MEAN 598J3150 IN 13.64
CAL YR 1980JTOTAL 218852 MAX MIN 265 CFSM 1.00 

WTR YR 1981J
TOTAL 270664 MEAN 742J INJ
MAX 4180 MIN 271 CFSM 1.24 16.87 




�

 

128 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 mi2 (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 except those for period of no gage-height record, Dec. 30 to Feb. 25, which are fair. Flow completely regulated 
by powerplant and Lower Paint Dam, 0.6 mi (1.0 km) upstream. Records not adjusted for diversion to Michigamme River by Paint River 
diversion canal. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--29 years, 173 ft3/s (4.899 m2/s). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,050 ft3/s (228 m2/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, 3,060 ft2/s (86.7 m3/s) May 6, 7, gage height, 7.43 ft (2.265 m); minimum daily, 83 ft3/s 
(2.35 m3/s) May 14. 

DISCHARGE, IN CUQIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT DEC MAR APRJJJUNJAUG
NOVJJAN FEBJJMAY JUL SEP 


1 92 178 90 88 92 101 219 89 88 613 97 92 

2 90 178 90 88 92 100 370 88 90 313 97 92 

3 90 162 90 88 92 98 642 89 91 92 98 92 

4 90 88 90 88 92 96 1020 588 89 92 100 92 

5 90 90 90 88 92 96 1800 1970 88 92 97 92 


6 90 90 90 88 92 96 1430 3030 88. 93 100 92 

7 90 88 90 88 92 96 615 2990 88 93 117 93 

8 90 90 90 88 92 94 259 2660 88 92 97 92 

9 90 90 88 88 92 94 155 1700 88 92 98 90 

10 91 90 88 88 92 92 97 586 88 92 98 90 


11 91 90 88 90 92 92 91 85 88 92 97 91 

12 90 91 88 90 92 90 90 84 86 92 97 92 

13 140 90 88 90 92 90 90 84 88 96 97 92 

14 189 90 88 90 92 90 91 83 132 93 97 92 

15 189 90 88 90 92 90 90 90 1380 93 96 92 


16 189 90 88 90 92 90 90 88 1760 98 95 91 

17 188 90 88 90 94 90 89 88 1640 100 95 90 

18 187 90 88 90 96 90 88 88 1070 95 96 90 

19 187 89 88 90 100 90 88 88 377 95 97 90 

20 189 88 88 90 105 88 88 88 90 95 97 90 


21 189 89 88 90 105 88 88 88 91 95 97 90 

22 189 89 88 90 105 88 88 88 279 96 97 90 

23 189 89 88 90 105 86 295 88 1130 95 97 90 

24 190 90 88 90 110 86 1250 91 1440 95 95 90 

25 192 90 88 92 110 87 1490 91 1450 95 95 90 


26 192 89 88 92 108 86 1460 90 1070 96 95 90 

27 192 89 88 92 106 87 1420 89 628 97 93 90 

28 189 90 88 92 102 88 1370 88 342 97 93 88 

29 187 90 88 92 ........ 90 1070 88 361 97 93 88 

30 185 90 88 92 252 450 88 629 97 92 88 

31 182 ....... 88 92 176 -- 88 --- 97 93 ---


TOTAL 4618 2937 2744 2784 2718 3077 16483 15633 15017 3670 3003 2721 

MEAN 149 97.9 88.5 89.8 97.1 99.3 549 504 501 118 96.9 90.7 

MAX 192 178 90 92 110 252 1800 3030 1760 613 117 93 

MIN 90 88 88 88 92 86 88 83 86 92 92 88 


CAL YR 1980J43190 MAX 1930 MIN 80
TOTAL MEAN 118 

WTR YR 1981J75405 MAX 3030 MIN 83
TOTAL MEAN 207 




� 129 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04062230 MICHIGAMME RIVER NEAR MICHIGAMME, MI 

LOCATION.--Lat 460 28'00", long 88004'28", in SWk SW14 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 mil (502 km2). 

PERIOD OF RECORD.--October 1968 to current year. 

GAGE.--Water-stage recorder. Altitude of gage is 1,520 ft (463 m) from topographic map (nearest 10 ft). 

REMARKS.--Records good. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--13 years, 286 ft3/s (8.100 m2/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, 1,450 ft3/s (41.1 m2/s) Apr. 15, gage height, 6.13 ft (1.868 m); minimum, 59 ft3/s 
(1.67 m3/s) Sept. 30, gage height, 2.64 ft (0.805 m). 

DISCHARGE,J TO SEPTEMBER 1981
IN CURIC FEET PER SECOND• WATER YEAR OCTOBER 1980 

MEAN VALUES 


DAY JAN FEB MARJJJMAY JUNJAUG SEP
OCT NOV DECJJ APRJ JUL 


1 645 364 189 131 94 163 366 716 235 323 74 75 
2 595 349 185 130 94 172 514 646 229 303 74 73 
3 535 340 179 127 94 179 716 610 242 287 77 71 
4 490 331 175 125 93 189 912 626 247 274 79 70 
5 446 316 171 123 91 190 1040 732 248 259 75 68 

6 414 305 169 121 91 190 1090 819 249 242 75 66 
7 382 298 167 121 91 188 1130 871 242 225 81 66 
8 361 290 167 117 91 190 1130 869 257 210 90 67 
9 334 292 165 116 90 189 1120 841 277 203 105 65 
10 313 288 165 115 89 186 1130 797 286 184 122 65 

11 302 279 162 113 88 183 1230 733 288 169 131 67 
12 295 277 159 112 87 183 1350 665 290 158 135 68 
13 292 279 159 111 86 181 1400 603 287 150 136 67 
14 295 277 158 108 85 176 1430 551 310 138 133 66 
15 298 271 155 108 83 173 1440 507 397 128 130 65 

16 298 265 154 109 83 170 1410 466 602 120 121 64 
17 298 261 153 108 82 171 1350 429 741 115 112 64 
18 302 255 156 107 82 169 1300 397 777 109 107 64 
19 305 249 156 106 82 168 1240 375 758 102 102 64 
20 305 243 152 105 83 164 1170 350 716 101 97 64 

21 308 239 150 103 85 160 1080 330 666 100 94 63 
22 305 231 149 100 90 157 995 308 627 94 90 63 
23 302 227 146 100 100 154 970 290 576 91 89 62 
24 305 225 146 99 113 152 970 281 536 88 86 62 
25 328 215 142 97 122 150 957 274 500 89 83 62 

26 358 209 140 97 131 149 934 276 456 87 83 62 
27 382 203 137 97 141 150 907 271 418 84 82 61 
28 402 199 135 96 154 157 862 263 382 82 78 60 
29 398 195 133 96 --- 181 810 257 369 79 76 60 
30 390 193 131 95 228 760 255 349 76 76 60 
31 378 --- 131 94 281 --- 243 --- 73 75 ---

TOTAL 11361 7965 4836 3387 2695 5493 31713 15651 12557 4743 2968 1954 
MEAN 366 266 156 109 96.3 177 1057 505 419 153 95.7 65.1 
MAX 645 364 189 131 154 281 1440 871 777 323 136 75 
MIN 292 193 131 94 82 149 366 243 229 73 74 60 
CFSM 1.89 1.37 .80 .56 .50 .91 5.45 2.60 2.16 .79 .49 .34 
IN. 2.18 1.53 .93 .65 .52 1.05 6.08 3.00 2.41 .91 .57 .37 

CAL YR 1980JTOTAL 91258 MEAN 249JMAX 1410 MIN 76 CFSM 1.28 INJ17.50 
WTR YR 1981JTOTAL 105323 MEAN 289JMAX 1440 MIN 60 CFSM 1.49 IN 20.20 



�
130 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062500 MICHIGAMME RIVER NEAR CRYSTAL FALLS, MI 


LOCATION.--Lat 46°06'50", long 88°12'57", in NMI 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.--37 years, 703 ft3/s (19.91 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, 3,790 ft3/s (107 m3/s) June 15, gage height, 8.03 ft (2.448 m); minimum, 109 ft3/s 
(3.09 m3/s) Sept. 18, gage height, 1.59 ft (0.485 m); minimum daily, 135 ft3/s (3.82 m3/s) Sept. 27. 

DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEBJJMARJAPRJMAY JUNJJUL AUG SEP 

1 1600 684 950 641 1120 153 162 1160 682 1590 684 598 
2 1480 685 1160 638 625 153 153 1180 718 1380 686 595 
3 1310 691 833 637 516 157 153 1190 794 1160 682 595 
4 1300 685 569 636 1140 149 190 1450 991 941 686 593 
5 1160 631 566 945 1130 650 162 2180 1170 694 683• 590 

6 931 574 566 1150 1080 1090 141 2720 939 691 690 590 
7 687 627 566 1150 1040 1040 141 2660 705 688 706 603 
8 686 686 840 1140 1030 1050 147 2630 936 687 699 350 
9 683 692 1150 1140 1040 1040 148 2140 1130 684 708 166 
10 685 688 1160 1130 1050 1030 146 1640 1150 682 745 156 

11 683 688 1160 1130 1030 1000 144 1410 1180 679 741 156 
12 683 692 919 1140 1010 1000 139 1180 919 680 981 154 
13 683 696 660 1150 984 989 143 1180 689 678 1200 154 
14 682 696 659 1140 944 1050 152 1170 1460 674 1190 416 
15 681 693 942 1140 909 1010 148 1170 2900 674 1180 585 

16 679 690 1170 1130 963 872 372 944 3440 673 1170 585 
17 682 918 1180 1130 966 1060 564 689 2600 517 1180 585 
18 681 1120 1190 1120 894 717 560 685 1550 195 1200 472 
19 679 1120 1070 1140 800 545 565 623 1340 186 1190 145 
20 680 907 650 1160 398 404 831 569 1190 504 1190 149 

21 681 675 648 1150 143 148 1150 567 1200 692 926 404 
22 681 681 918 1140 144 138 1160 567 1240 496 665 583 
23 682 683 1130 1140 146 645 1210 566 1710 174 663 582 
24 500 681 1010 1130 145 1070 1200 576 2110 385 660 582 
25 145 917 642 1130 146 825 1200 586 2090 711 660 434 

26 144 1140 644 1150 148 707 1160 627 1610 697 657 139 
27 537 1150 641 1160 151 377 1390 692 1160 687 611 135 
28 1110 882 642 1160 153 150 1590 688 1150 683 602 396 
29 1110 675 916 1150 --- 173 1590 690 1440 680 601 582 
30 1100 673 1130 1140 --- 177 1340 685 1610 678 599 583 
31 865 --- 1020 1130 165 --- 682 --- 679 599 ---

TOTAL 24890 23020 27301 33167 19845 19734 18151 35496 41803 21219 25434 12657 
MEAN 803 767 881 1070 709 637 605 1145 1393 684 820 422 
MAX 1600 1150 1190 1160 1140 1090 1590 2720 3440 1590 1200 603 
MIN 144 574 566 636 143 138 139 566 682 174 599 135 

CAL YR 1980JMEAN 659J
TOTAL 241255 MAX 1600 MIN 130 

WTR YR 1981J302717 MAX 3440 MIN 135
TOTAL MEAN 829J




131 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04063000 MENOMINEE RIVER NEAR FLORENCE, WI 


LOCATION.--Lat 45°57'04", long 88011'13", in NE1/4 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.--67 years, 1,804 ft3/s (51.09 m2/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 ft2/s (1.61 m2/s) Sept. 26, 1975. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 12,600 ft3/s (357 m3/s) June 15, gage height, 10.89 ft (3.319 m); minimum, 220 ft3/s 

(6.23 m3/s) Sept. 17, gage height, 1.87 ft (0.570 m); minimum daily, 668 ft3/s (18.9 m2/s) Sept. 27. 


DISCHARGE,JIN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT DECJJFEBJJAPRJJUNJAUG'
NOV JAN MAR�MAY JUL SEP 


2090J 3770 

2 3010 1630 1900 1980 2540 2480 1900 

1 2920 1660 1660 1610 1910 1980 2550 1890 1740 964 


1680 1970J 3610 1770 1650 

3 3120 1870 1420 2100 3470 2810 2350 2560 1810 1640
1720 2250J

4 3080 1420 1490 1970 1880 4570 4060 2550 2360 2120 1430
2060J

5 3000 1570 1700 1730 1910 6000 5990 2300 1800 2120 1210
2290J


6 2570 1460 1500 1680 2140 5730 8120 2310 2020 2050 1250
2350J

7 1710 1620 1380 1760 1840 4610 8820 2030 2110 1990 984
1880J

8 1510 1410 1700 1720 1870 3720 8420 2270 1960 2450 2030
2090J

9 1630 1060 1800 1720 2030 2770 6620 2520 1910 2430 1420
1970J

10 1510 1590 1810 1930 1890 2790 4440 2030 1620 3210 1120
1800J


11 1590 1610 1920 2090 2060 2950 2760 1930 1460 2750 1320
1930J

12 1700 2080 1890 1910 2020 2620 2900 2110 1530 2390 677
1940J

13 1770 2470 1810 2020 2580 2880 1960 1760 2670 920
1940 1910J

14 1590 2400 1600 1980 2640 2950 3790 1560 2560 1260
1710 1860J

15 1620 2220 1780 2110 1940 2680 2860 9840 1690 1900 1230
1780J


16 2050 2020 1910 2050 1910 2820 2480 10300 1730 2120 1340
1960J

17 1890 2470 2010 2070 2820 2230 7720 1280 2110 1180
1680 1890J

18 1660 2380 1910 1810 2580 
 1820 4730 1200 1850 1260 

19 1720 2410 2090 1840 1800 1950 1630 3410 1150 1770 808 


1680 1680J

1450J


20 1790 1930 1140 2000 2050 1530 3030 1530 1850 925
1780 1390J


21 1470 1590 1440 1900 1850 2230 1520 3140 1850 1570 1440
720J

22 1830 1340 1710 1970 1630 2350 1510 3500 2160 1230 1050
815J

23 1620 1330 1780 1730 2880 
 1470 4690 1750 925 1330 

24 1460 1440 1860 1760 1750 4880 1750 4910 2070 1590 1490 


1980 1240J

907J


25 1870 1760 1500 1950 2050 5360 1740 4550 1610 1420 1160
912J


26 1820 1820 1610 1840 1910 4970 1850 4270 2000 1380 769
844J

27 2380 1530 1420 2100 4770 1650 3670 1970 1490 668
2020 671J

28 2840 1590 1330 2230 4580 1860 3420 2100 1420 1210
1910 1000J

29 3090 1570 1700 1920 --- 4220 2090 3540 1850 1540 1200
962J

30 2880 1420 1810 2080 1330J2100 4230 1940 1150 1230
3470 

31 2520 1520 2040 1700J
--- --- 2040 --- 1690 1640 ---


49641J

MEAN 2104 1756 1681 1861 1943 3453 3159 3696 1923 1904 1206 

TOTAL 65220 52670 52100 57680 54410 103580 97930 110890 59600 59015 36165 


1601J

MAX 3120 2470 2090 2110 2230 2350J8820 3770 3210 2030
6000 10300 

MIN 1460 1060 1140 1610 1630 671J1470 1890 1150 925 668
1950 


CAL YR 1980JTOTAL 653517 1786 5740 MIN 561
MEAN MAXJ

WTR YR 1981JTOTAL 798901 MEAN 2189 10300
MAXJMIN 668 


http:Prior.to
http:1,119.23


�132 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. 

DRAINAGE AREA.--56.1 mil (145.3 1am2). 

PERIOD OF RECORD.--August 1958 to September 1981 (discontinued). 

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 fair. From December 1958 to February 1981, diversion above station for industrial use; figures of runoff adjusted. 
Small diversions for sprinkler irrigation. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--23 years, 43.8 ft3/s (1.240 m3/s), 10.60 in/yr (269 mm/yr), adjusted for diversion'December 1958 to February 1981. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 610 ft3/s (17.3 m3/s) June 15, 1981, gage height, 6.64 ft (2.024 m); minimum,
1.5 ft3/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, 610 ft3/s (17.3 m3/s) June 15, gage height, 6.64 ft (2.024 m); minimum, 9.6 ft3/s (0.27 
m3/s) Dec. 2, gage height, 3.55 ft (1.082 m), result of freezeup; minimum daily, 11 ft3/s (0.31 m3/s) Jan. 12, 13. 

DISCHARGE.JClF4IC FEET PER WATER YEAR 1980 TO SEPTEMHER 1981 

'`SEANJ


IN SECOND,JOCTOBERJ

VALUES 


DAY nCT NOVJDEC JAN FE8 MARJAPR MAY JUNJJUL AUG SEP 

1 43 27 16 12 15 62 125 66 25 96 15 30 
2 37 26 16 12 15 45 114 64 27 58 20 27 
3 36 26 17 12 14 38 100 68 41 45 24 23 
4 35 e5 17 12 14 37 149 116 49 38 66 20 
5 31 23 17 12 14 32 268 230 39 34 75 19 

6 29 22 19 12 14 35 213 307 31 27 47 19 
7 25 22 22 12 14 38 127 215 25 23 66 31 
H 24 21 24 12 14 29 108 129 25 21 64 72 
9 23 26 21 12 14 ?6 100 94 28 19 48 66 
10 22 31 19 12 14 26 88 79 24 16 76 44 

11 22 26 17 12 14 26 88 68 23 15 69 35 
12 22 24 15 11 14 29 84 60 22 15 50 28 
13 22 32 15 11 14 32 76 53 21 15 37 23 
14 21 41 14 12 14 29 88 47 129 14 34 21 
15 21 38 13 12 14 33 90 43 519 15 30 19 

16 24 33 13 12 15 33 74 40 510 15 26 17 
17 28 30 13 13 16 29 68 37 285 16 21 18 
18 31 27 14 19 18 24 66 34 130 28 19 19 
19 31 24 13 21 22 22 60 32 74 25 17 17 
20 29 24 13 20 27 21 58 29 60 46 16 18 

21 28 24 12 20 32 19 50 30 62 74 17 19 
22 26 23 12 21 48 20 48 26 70 49 14 19 
23 26 24 12 21 84 24 86 25 79 30 15 18 
24 26 24 12 20 108 31 188 33 78 25 14 20 
25 58 19 12 21 106 36 213 37 88 25 13 21 

26 70 21 12 21 78 47 138 4U 68 31 26 23 
27 58 18 12 20 60 52 102 41 48 24 51 22 
28 43 19 12 19 66 66 86 32 41 20 37 20 
29 35 19 12 19 --- 102 80 35 99 18 29 21 
30 30 19 12 17 136 70 33 128 15 40 22 
31 29 --- 12 15 142 --- 27 --- 15 39 ---

TOTAL 984 757 462 4/7 892 1321 3205 2170 2848 907 1115 771 
MEAN 31.7 25.2 14.9 15.4 31.9 42.6 107 70.0 94.9 29.3 36.0 25.7 
MAX 70 41 24 21 108 142 268 307 519 96 76 72 
MIN 21 18 12 11 14 19 48 25 21 14 13 17 

t 4.8 5.5 5.8 5.4 .8 0 0 0 0 0 0 0 
Wilds4 36.5 30.7 20.7 20.8 32.7 42.6 107 70.0 94.9 29.3 36.0 25.7 
CFSM# .65 .55 .37 .37 .58 .76 1.91 1.25 1.69 .52 .64 .46 
IN* .75 .61 .43 .43 .61 .88 2.13 1.44 1.89 .60 .74 .51 

CAL YR 1980JTOTAL MEAN 33.3 MAX 306 MINJ INt 9.4212193.4 7.1 MEANt 38.8 CFSMt .69 
wIR YR 1981J15909.0 SEAN 43.6 11 MEAN* IN* 11.01TOTAL MAX 519 MINJ45.5 CFSMf .81 

t Average monthly diversion, equivalent in cubic feet per second, for industrial use; furnished by Hanna Mining Co. 
t Adjusted for diversion. 
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133 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04065393 EAST BRANCH STURGEON RIVER BELOW SKUNK CREEK, NEAR FELCH, MI 

LOCATION.--Lat 46°01'34", long 87°49'56", in NW' NE' sec.20, T.42 N., R.28 W., Dickinson County, Hydrologic 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 1,067.53 ft (325.383 m) National Geodetic Vertical Datum of 1929. Sept. 20, 1972 to 
Dec. 20, 1973, nonrecording gage, and Dec. 20, 1973 to Sept. 30, 1980, water-stage recorder at present site at datum 2.00 ft (0.610 m) 
higher. 

REMARKS.--Records good except those for the winter period, which are fair. Since June 1975, occasional regulation during low flows by 
Gene Lake Reservoir, usable capacity, 3,990 acre-ft (4.92 hm3) 3 mi (5 kin) upstream. Several observations of water temperature were 
made during the year. 

AVERAGE DISCHARGE.--8 years, 55.0 ft3/s (1.558 m3/s), 12.09 in/yr (307 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, 6.28 ft (1.914 m), present datum; 
minimum, 3.4 ft3/s (0.096 m3/s) Sept. 7, 8, 9, 13, 1976, July 7, 1980. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 438 ft3/s (12.4 m3/s) June 16, gage height, 6.13 ft (1.868 m); minimum, 12 ft3/s 
(0.340 m3/s) Sept. 24. 

OISCNMRGE. IN Cu,;?IC FEET PER SECOND, wATEP YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DEC JAN FF8 mak APR MAY JUN JUL AUG SEP 

1 6e 42 29 17 16 54 129 85 34 116 38 20 
2 61 41 28 17 16 50 126 76 34 99 47 19 

3 54 39 27 17 16 48 120 78 43 83 50 18 
4 54 39 26 17 16 46 173 118 44 71 133 17 
5 49 37 26 17 16 44 254 183 39 71 160• 17 

6 46 37 26 17 15 42 244 235 36 57 134 17 
7 44 36 25 17 15 39 200 213 32 48 120 19 
8 42 37 25 17 15 35 166 170 33 43 110 27 
9 40 .39 45 17 16 34 142 138 32 39 97 26 

10 39 39 24 17 lb 33 126 116 31 35 90 24 

11 38 3e 24 1/ 16 33 116 98 29 31 87 22 

12 36 38 24 17 16 33 110 83 28 29 79 21 
13 35 44 24 17 16 34 106 72 28 28 69 20 
14 34 48 24 17 17 34 118 64 117 26 62 18 
15 33 48 23 17 18 34 120 57 321 25 57 17 

16 32 47 22 18 19 33 104 52 421 24 51 16 
17 34 45 22 18 21 33 94 48 350 26 45 15 
18 35 43 21 18 25 31 87 44 244 40 40 16 
19 35 41 20 lb 30 30 81 42 156 38 37 14 
20 35 40 20 18 35 29 76 38 119 61 34 14 

21 35 38 20 18 40 28 67 37 99 144 32 13 
22 35 37 20 18 50 29 63 36 87 146 29 13 
23 34 37 19 18 60 31 102 34 77 115 28 13 
24 35 36 19 18 74 35 153 36 82 82 27 12 
25 47 36 19 18 70 38 163 38 85 80 26 13 

26 52 35 19 18 66 44 141 39 74 79 26 15 
27 51 35 18 11 62 48 123 38 65 65 26 16 
28 49 33 18 17 56 55 111 36 62 56 26 17 
29 46 32 18 11 --- 75 106 39 102 49 23 16 
30 44 30 18 16 107 95 36 122 43 22 20 
31 43 __- 17 16 12.3 -_- 35 --- 39 21 ---

TOTAL 1319 1167 690 536 850 1362 3816 2416 3026 1888 1826 525 
MEAN 
MAX 

42.5 
64 

38.9 
48 

22.3 
29 

1/.3 
18 

30.4 
74 

43.9 
123 

127 
254 

77.9 
235 

101 
421 

60.9 
146 

58.9 
160 

17.5 
27 

MIN 32 30 17 16 16 28 63 34 28 24 21 12 
CFSM .69 .63 .36 .28 .49 .71 2.06 1.26 1.63 .99 .95 .28 
IN. .79 .70 .42 .32 .51 .82 2.30 1.45 1.82 1.14 1.10 .32 

CAL YR 1980 TOTAL 16166.4 MEAN 44.2 MAX 381 MIN 4.0 CFSM .72 IN 9.73 
wTR YR 1981 TOTAL 19421.0 MEAN 53.2 MAX 421 MIN 12 CFSM .86 IN 11.69 

http:1,067.53
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134 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04065397 EAST BRANCH STURGEON RIVER AT HARDWOOD, MI 

LOCATION.--Lat 45°57'55", long 87°41'53", in SW4 NW4 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 mil (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, 480 ft3/s (13.6 m3/s) June 17, gage height, 6.80 ft (2.073 m); minimum, 15 ft3/s (0.42 
m3/s) Sept. 22, 23, 24, 25, 27, gage height, 3.03 ft (0.924 m); minimum daily, 16 ft3/s (0.45 m3/s) Sept. 22-28. 

DISCriA9GE, INJPEP SECONO, YEAR OCTOBER 19i0 TO SEPTEMBER 1981CUaIC FEET WATER 
mFAN VALUES 

DAY OCT DEC JAN MAR MAY JUN JUL AUG SEPNOVJ APR 

1 135 54 40 26 26 97 177 151 49 141 66 42 

2 115 53 39 26 26 93 184 134 48 143 87 42 
3 98 49 38 26 26 88 190 141 54 139 86 42 
4 84 48 36 26 26 81 258 163 57 138 132 42 
5 75 46 35 26 26 74 285 198 58 131 152 42 

6 65 47 34 25 26 66 299 230 55 113 182 41 
7 60 48 33 25 26 60 304 262 51 97 221 42 

8 58 43 33 25 26 58 292 274 50 83 218 41 
9 51 48 32 25 26 51 237. 256 50 73 191 41 

10 • 46 48 32 25 26 55 230 220 48 59 177 41 

11 46 46 32 25 26 53 223 190 46 51 164 41 

12 42 49 33 24 26 54 199 161 46 48 145 41 
13 40 55 33 24 26 55 181 141 48 46 129 41 

14 39 55 33 24 26 52 187 122 145 44 118 41 

15 37 54 33 24 26 54 176 108 248 43 111 40 

16 35 53 32 24 26 52 175 97 336 43 96 40 

17 40 52 31 24 27 54 170 88 438 47 82 40 

18 37 51 3U 24 28 51 155 81 450 48 70 40 

19 36 46 28 24 30 47 148 75 391 46 62 40 
20 35 45 27 24 31 47 136 66 320 67 54 41 

21 37 46 26 24 33 46 123 59 244 123 50 32 
22 37 43 26 25 43 48 119 54 195 152 50 16 

23 37 42 26 25 64 52 174 52 157 180 48 16 
24 39 42 26 25 70 55 200 51 143 189 46 16 
25 47 42 26 25 72 66 220 50 128 179 44 16 

26 54 42 26 26 71 86 225 51 116 145 43 16 
27 57 42 26 26 88 86 215 50 106 121 43 16 

28 59 41 26 26 99 03 198 49 96 105 42 16 

29 59 41 26 26 114 180 52 126 89 43 17 
30 60 41 26 20 141 164 52 132 77 43 17 
31 57 --- 26 26 157 --- 50 --- 67 42 ---

999TOTAL 1717 1412 950 776 1078 2192 6044 3728 4431 3027 3037 
MEAN 55.4 47.1 30.6 28.0 38.5 70.7 201 120 148 97.6 98.0 33.3 
MAX 135 55 40 26 99 157 304 274 450 189 221 42 
MIN 35 41 26 24 26 46 119 49 46 43 42 16 
CFSM .61 .52 .34 .28 .42 .78 2.21 1.32 1.63 1.08 1.08 .37 
IN. .70 .58 .39 .32 .44 .90 2.48 1.53 1.82 1.24 1.24 .41 

CAL YR 1980 TOTAL 21435.3 MEAN 58.6 MAX 384 MIN 9.3 CFSM .65 IN 8.78 
wTk YR 1961 TOTAL 29391.0 MEAN 80.5 MAX 450 MIN 16 CFSM .89 IN 12.04 



�

�
STREAMS TRIBUTARY TO LAKE MICHIGAN 135 

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.--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 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 recorded, 24.5°C Aug. 5; minimum, 0.0°C Jan. 3. 

TEMPERATURE. WATER (DEG. C), wei7FR YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAYJMIN MAX MEANJJJMINJJMAXJMEAN
MAX�MEANJJMIN MAX MEANJMINJ


OCTOBER NOVEmBFR DECEMBER JANUARY 


1 12.0 10.5 11.5 5.0 4.0 4.5 4.0 2.5 3.0 3.0 1.5 2.0 

2 11.5 11.0 11.5 5.0 4.0 4.5 3.0 2.0 2.5 2.0 .5 1.5 

3 10.5 10.5 10.5 5.0 4.0 4.5 3.5 2.0 2.5 1.5 .0 .5 

4 10.0 9.5 10.0 5.0 4.0 4.5 3.0 3.0 3.0 2.0 .5 1.0 

5 10.0 9.5 5.0 3.5 4.0 2.5 3.0 2.0 1.5
8.5 .J 3.0 ,5 


6 10.0 8.5 9.0 5.5 4.0 4.5 2.5 2.0 2.0 3.0 1.0 2.0 

7 10.5 8.5 9.5 4.5 3.5 4.0 2.5 2.0 2.0 2.0 .5 1.0 

8 11.0 8.5 9.5 4.0 2.5 3.5 2.5 2.0 2.0 2.5 .5 1.5 

9 11.5 9.0 10.0 3.5 3.0 3.5 3.5 2.5 2.5 2.0 .5 1.5 

10 11.5 9.5 10.0 3.5 ?.5 3.0 2.5 2.0 2.0 2.0 .5 1.0 


11 10.0 8.5 9.0 3.5 2.0 2.5 3.0 1.5 2.0 2.0 .5 1.0 

12 9.5 8.5 8.5 2.5 ?.0 2.0 3.5 2.0 2.5 3.0 1.0 2.0 

13 9.0 7.5 8.5 2.5 2.0 2.0 3.0 2.0 2.0 3.5 1.5 2.5 

14 8.5 7.5 8.0 3.0 2.0 2.5 2.5 1.5 2.0 3.5 2.5 2.5 

15 9.5 7.0 8.0 3.0 2.0 2.5 3.5 2.0 2.5 3.0 2.0 2.0 


16 8.0 7.0 7.5 3.5 2.0 2.5 3.0 2.0 2.5 2.5 1.5 2.0 

17 9.5 6.0 7.5 3.0 2.5 2.5 2.5 1.0 2.0 3.0 1.5 2.0 

18 9.0 8.0 8.5 3.5 2.5 3.0 2.0 1.0 1.5 4.0 2.0 2.5 

19 8.5 7.0 7.5 4.0 2.5 3.0 2.0 1.0 1.0 4.0 1.5 2.0 

20 8.0 7.0 7.0 4.0 2.5 3.0 2.0 .5 1.0 3.0 2.0 2.5 


21 8.0 6.5 1.0 4.0 3.0 3.5 2.0 .5 1.5 4.0 2.0 2.5 

2? 8.5 6.5 7.0 4.5 3.0 3.5 2.0 2.0 2.0 3.5 2.0 2.5 

23 8.0 7.0 7.0 4.0 3.5 3.5 3.0 2.0 2.5 4.0 2.0 2.5 

24 7.0 6.5 6.5 3.5 3.0 3.5 2.0 1.0 1.5 4.0 1.5 2.5 

25 6.5 6.0 6.5 4.0 2.5 3.0 2.0 1.0 1.5 4.0 2.0 2.5 


26 6.5 5.5 6.0 4.5 2.5 3.5 2.5 1.0 2.0 3.0 2.0 2.5 

27 6.5 5.0 5.5 4.0 3.0 3.5 3.0 .5 1.5 3.5 1.0 2.0 

28 6.5 4.5 5.0 4.0 3.5 3.5 3.5 2.0 2.5 2.5 1.0 1.5 

29 6.0 4.0 4.5 3.5 3.0 3.5 3.5 2.0 2.5 3.0 1.0 1.5 

30 5.5 4.0 4.5 4.0 ?.5 3.5 2.0 1.5 2.0 3.0 .5 1.5 

31 6.0 4.0 4.5 --- --- --- 3.0 1.5 2.0 3.0 .5 2.0 


MONTH 12.0 4.0 8.0 5.5 2.0 3.5 4.0 .5 2.0 4.0 .0 2.0 
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 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065397 EAST BRANCH STURGEON RIVER AT HARDWOOD, MI--CONTINUED 


TEmPFPATURE. WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

J
DAY MAX MIN MEANJMAX MINJJ MINJMAXMEANJMAX MEANJMIN MEAN 

EE8RuARY MARCHJAPRILJ MAY 


1 3.0 1.0 2.0 4.0 3.0 3.5 11.0 9.0 10.0 
2 2.0 .5 1.0 5.0 3.5 4.0 11.0 9.0 10.03 
 2.0 .5 1.0 4.0 3.0 3.5 9.5 9.0 9.0

4 2.0 .5 
 1.0 3.5 3.0 3.5 9.5 8.5 9.0
5 3.5 1.0 2.0 2.5 1.0 1.5 4.0 3.0 3.5 11.5 9.0 10.0 


6 2.5 1.0 2.0 2.5 1.0 1.5 4.5 3.0 4.0 12.5 10.0 11.0

7 2.9 .5 
 1.5 3.5 1.5 2.0 4.0 3.5 4.0 12.5 10.5 11.5
H 3.5 1.5 2.0 3.5 3.5 3.5 12.0 10.5 11.0
9 
 2.5 1.5 2.0 4.5 3.5 4.0 11.0 10.5 11.0 


10 2.5 1.5 2.0 5.0 4.5 4.5 10.5 10.5 10.5 


11 
 4.0 1.5 2.5 6.5 4.5 5.5 10.5 9.5 10.0

12 4.0 2.0 2.5 8.0 6.0 7.0 12.0 9.5 11.0

13 3.5 1.5 2.0 7.0 6.0 6.5 13.0 10.5 12.0

14 5.0 1.5 2.5 7.5 6.0 6.5 14.0 11.5 12.5

15 
 4.0 2.0 2.5 8.0 6.5 7.0 14.0 12.0 13.0 


16 5.0 2.0 2.5 8.5 7.0 7.5 14.5 12.0 13.0

17 4.0 2.0 2.5 8.5 7.0 8.0 14.5 12.0 13.0 

18 3.0 2.0 2.5 10.5 7.5 9.0 15.0 11.5 13.0 

19 4.0 2.0 2.5 9.0 8.5 8.5 15.0 11.5 13.0

20 
 4.0 2.0 2.5 9.5 8.0 8.5 15.0 11.5 13.0 


21 
 5.5 2.0 3.0 9.0 8.0 8.5 15.5 12.0 13.0

22 
 5.5 2.0 3.0 8.5 8.0 8.0 14.5 11.5 13.0

23 
 6.0 2.0 3.5 7.5 7.0 7.0 14.5 12.0 13.0

24 6.5 2.0 3.5 8.0 6.5 7.5 13.5 12.0 12.5

25 6.5 2.5 4.0 9.0 7.0 8.0 14.0 12.0 12.5 


26 4.0 3.0 3.5 9.0 8.5 8.5 13.5 12.0 12.5

27 
 5.5 2.5 3.5 10.0 8.0 8.5 13.5 12.5 13.0 

28 
 5.0 3.0 3.5 9.0 8.5 8.5 15.5 12.0 13.0

29 4.0 
 3.0 3.5 11.5 8.0 9.5 15.5 12.5 13.5

30 
 3.5 3.0 3.5 10.5 9.0 9.5 15.5 12.0 13.5 

31 4.0 3.0 3.5 --- --- --- 16.5 12.5 14.0 


MONTH 11.5 3.0 6.5 16.5 8.5 12.0 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE 
 JULY 
 AUGUST SEPTEMBER 

1 15.0 12.5 13.5 
 22.0 20.0 20.5 20.5 19.0 19.5
2 16.0 13.0 14.0 
 23.0 20.5 21.0 20.5 18.5 19.5
3 17.0 14.0 15.0 
 23.0 20.5 21.5 21.5 18.0 19.0
4 18.0 14.0 16.0 
 23.5 21.5 22.0 19.5 18.0 18.5
5 18.0 14.5 16.0 
 24.5 22.0 23.0 19.0 18.0 18.5 

6 17.5 14.5 15.5 
 23.0 22.5 22.5 19.0 17.5 18.0
7 17.0 14.5 15.5 
 22.5 21.5 22.0 18.0 17.5 17.5
8 )7.0 15.0 15.5 23.5 21.0 22.0 19.0 16.5 17.5
9 17.0 14.5 15.5 
 22.0 21.0 21.5 19.5 15.5 17.0
10 18.5 15.0 16.0 
 22.0 20.5 21.0 20.0 16.5 17.5 


11 18.5 15.0 16.0 
 21.5 20.5 21.0 19.0 16.5 17.5
12 20.0 15.5 17.0 
 21.5 20.5 21.0 19.5 16.0 17.0
13 18.5 16.0 16.5 
 23.0 21.0 22.0 19.5 16.0 17.0
14 18.0 16.0 17.0 
 21.5 20.5 21.0 18.5 16.0 17.0
15 20.0 17.5 18.5 
 22.0 20.5 21.0 18.0 15.5 16.5 

16 20.5 19.5 20.0 
 22.5 20.0 21.0 17.5 15.5 16.5
17 21.0 20.0 20.5 
 22.0 19.5 20.5 17.0 15.5 16.0
18 20.5 19.5 20.0 
 22.0 19.0 20.5 16.5 15.5 16.0
19 21.0 20.0 20.5 
 22.5 19.0 20.5 17.0 15.0 15.5
20 21.0 19.5 20.0 
 22.5 19.0 20.5 16.0 14.5 15.0 


21 20.5 19.0 19.5 
 22.5 18.5 20.0 15.5 13.5 15.0
22 19.5 18.5 19.0 --- --- ---
 21.0 19.0 20.0 16.5 12.0 14.0
23 20.0 18.0 19.0 22.5 21.5 22.0 19.0
22.5 20.0 16.5 11.5 13.5
24 ---
 --- --- ?2.0 21.0 21.5 22.5 19.0 20.0 16.0 13.5 14.0
25 
 ?2.5 20.5 21.5 20.5 18.5 19.5 14.5 13.5 14.0 

26 
 22.0 20.5 21.5 
 20.0 19.0 19.5 15.0 13.5 14.0
27 73.0 20.0 21.5 20.0 19.0 19.5 13.5 12.0 12.5
28 22.5 20.5 21.0 21.5 19.0 20.0 15.0 11.0 12.5
29 
 22.5 20.0 
 20.5 20.5 20.0 20.0 13.5 11.5 12.5
30 
 ?1.5 19.5 20.5 
 21.0 20.0 20.0 12.0 11.0 11.5
31 
 23.0 20.0 21.0 21.0 
 19.5 20.0 --- --- ---


MONTH 24.5 18.5 21.0 21.5 11.0 16.0 




137 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04065600 PINE CREEK NEAR IRON MOUNTAIN, MI 


LOCATION.--Lat 45°55'51", long 87058'18", in SOT, SE' sec.l9, 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 mil (43.5 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water year 1971. October 1971 to September 1981 (discontinued). 


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 fair. Flow for period Oct. 1 to Feb. 28 includes 

an average of 4.5 ft3/s (0.13 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 reg­
ulation upstream. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 102 ft3/s (2.89 m3/s) June 15, gage height, 5.06 ft (1.542 m); minimum daily, 4.4 ft3/s 

(0.12 m3/s) Sept. 24, 25. 


DISCHARGE. IN CURIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


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

1 35 11 16 7.8 8.0 24 25 21 9.0 24 8.5 7.8 
2 34 11 16 7.6 8.1 17 21 17 9.3 22 10 7.8 
3 34 11 15 7.4 8.2 14 21 21 12 20 8.0 6.9 
4 
5 

32 
29 

11 
11 

17 
17 

7.2 
7.2 

8.2 
7.9 

15 
13 

65 
71 

43 
68 

12 
12 

19 
22 

15 
10 

6.4 
6.3 

6 26 12 17 7.0 7.8 14 53 76 11 21 9.0 6.3 
7 24 12 17 7.0 7.9 14 36 61 9.6 19 13 8.1 
8 23 13 17 7.0 8.4 13 34 45 9.6 17 13 11 
9 23 15 15 7.0 8.4 12 29 36 9.1 15 11 8.0 
10 23 15 12 6.9 8.4 12 25 30 8.1 14 16 6.6 

11 23 15 11 6.9 8.4 11 24 27 7.2 13 17 6.3 
12 22 16 10 6.8 7.5 12 23 23 7.5 12 15 6.3 
13 21 22 10 6.9 7.3 13 23 21 7.1 12 13 6.2 
14 20 25 9.8 6.9 7.3 11 40 18 64 10 13 6.1 
15 18 24 9.6 6.9 7.3 12 35 16 98 10 18 6.1 

16 17 23 9.4 6.9 7.5 10 30 15 80 10 13 5.6 
17 17 22 9.0 6.9 8.0 10 28 14 59 11 9.9 5.6 
18 16 20 8.8 7.0 8.4 9.7 26 16 42 13 9.7 5.4 
19 14 19 8.4 7.0 9.8 9.6 24 15 30 12 9.6 5.2 
20 12 18 8.2 7.0 11 9.4 22 11 25 11 9.6 5.8 

21 12 18 8.0 7.1 11 9.4 20 10 25 11 8.8 5.4 
22 10 18 8.0 7.2 14 11 19 12 24 10 7.0 4.8 
23 10 18 8.0 7.3 30 12 46 11 24 9.6 6.6 4.5 
24 11 17 8.0 7.4 35 12 57 9.3 25 8.8 6.6 4.4 
25 18 15 8.0 7.5 7.2 13 49 12 23 8.5 6.6 4.4 

26 18 14 8.0 7.7 18 14 39 12 18 8.3 6.9 4.8 
27 15 14 8.0 7.8 20 14 32 12 16 8.2 7.8 5.0 
28 13 14 8.0 7.8 26 17 29 12 15 8.2 7.8 5.6 
29 13 15 8.0 7.9 23 27 11 33 8.2 7.8 4.6 
30 12 15 8.0 8.0 29 24 11 32 7.4 7.8 5.0 
31 11 8.0 8.0 25 --- 10 --- 6.8 7.8 ---

TOTAL 606 484 341.2 225.0 339.8 435.1 997 716.3 756.5 402.0 322.8 182.3 
MEAN 19.5 16.1 11.0 7.26 12.1 14.0 33.2 23.1 25.2 13.0 10.4 6.08 
MAX 
MIN 

35 
10 

25 
11 

17 
8.0 

8.0 
6.8 

35 
7.3 

29 
9.4 

71 
19 

76 
9.3 

98 
7.1 

24 
6.8 

18 
6.6 

11 
4.4 

TOTAL MAX 113
CAL YR 1980J5931.7 MEAN 16.2JMIN 3.5 

WTR YR 1981J MAX 98
TOTAL 5808.0 MEAN 15.9JMIN 4.4 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04065600 PINE CREEK NEAR IRON MOUNTAIN, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1972 to September 1981 (discontinued). 

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: November 1971 to September 1981. 

INSTRUMENTATION.--Temperature recorder since Nov. 10, 1971. 

REMARKS.--Temperature recorder clock stopped Oct. 17-28 (range in temperature 1.0 to 8.0°C), July 28-30 (range in temperature 16.0 to 
19.0°C), Aug. 26 to Sept. 3 (range in temperature 12.0 to 15.5°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 7-10; minimum, 0.0°C on many days during winter period. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

OXYGEN, 
DIS-

STREAM- CIFIC� SOLVED 
FLOW,J (PERCON-JOXYGEN,J

INSTAN DUCT- TEMPER-J
PHJJJCENT 


TIME TANFOUS ANCFJATURE SOLVED SATUR 

DATE� (CFS)�JJJATION)
(umHns) (UNITS) (DEG C) (MG/L)J


OCT 
29... 1015 12 510 8.0 1.0 12.9 94 


DEC 
03... 1345 15 670 8.0 .0 13.4 95 

30... 1030 8.1 575 7.7 .0 12.8 91 


FER 

05... 1200 8.0 537 7.5 .0 11.6 82 

26... 1115 18 322 7.2 .0 12.7 90 

APR 

08... 0950 15 297 7.6 4.0 11.9 94 


MAY 

01... 1045 23 374 7.7 7.0 --

28... 0910 12 425 7.8 11.5 9.5 90 


JUL 

30... 1340 6.6 552 8.1 16.5 8.6 92 


SEP 
03... 0915 7.1 512 8.1 12.5 9.2 88 

30... 1000 5.0 611 7.9 8.5 9.3 81 
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STREAMS TRIBUTARY TO LAKE MICHIGANJ 139 


04065600 PINE CREEK NEAR IRON MOUNTAIN, MI--CONTINUED 


TF,PEATUL.4E9 WATO4 (DFG. C). XATFP YEAR OCTOBER 1980 TO SEPTEMBER 1981 

J J

' MAY MINJMAX MAX MAXJMTN 'SAYJMAX MTNJJMINJJMINJJMIN 


(ICT1I4ER No0Fm650 0FrEmHFR JANUARY FEBRUARY MARCH 


1 12.0 2.0 .5 .0 .0J.0J
11.5 2.0 .5 .0 .0 .0 

.0 .0
? 12.(' 10.5 ?.0 2.0 .5 .0 .0 .0 .0J.0J


.0J.0J

4 Q. , 3.0 .0 .0 .0J.0J

3 10.5 4.5 3.0 2.0 .0 .0 .0 .0 .0 .0 


Q.' 3.0 .0 .0 .0 .0 

.0 .0 .0 .0
5 0.5 5.5 3.0 2.0 1.0 .0 .0J.0J


0.5 .0J.0J
6 9.5 3.0 2.0 1.0 1.0 .0 .0 .0 .0 

4.0 3.0 1.0 .0 .0 .0
7 9.0 1.0 1.0 .0 .0J.0J


.0 .0J

9 Q.5 8.0 2.5 7.0 1.0 1.0 .0 .0 .0 .0 


9.5 0.0 3.0 ?.0 1.0 1.i) .0 .0 :0J.0 

.0J.0J


.0 .0
10 0.0 8.5 2.5 ,?.0 1.0 1.0 .0 .0J.0 .0J


.0 .0J

1? 9.0 7.5 1.5 1.5 1.0 1.0 .0 .0 .0 .0

11 g.' 8.0 1.5 1.0 .0 .
,' ?.0 1.0 .0 .0J 0 


.0J.0J

13 7.5 1.5 1.0 .0 .0J.0J
7.0 1.5 1.0 .o .o .o 

.0 .0J
14 7.0 6.5 1.5 1.5 1.0 1.0 .0 .0 .0J.0 


.o .0
1 7.0 6.5 1.5 1.5 1.0 1.0 .0 .0 .0J.0J


16 6.5 6.0 1. ,̀ 1.0 1.0 .!", .0 .0 .0 .0 .0 .9 

i7 1.0 1.0 .5 .5 .0 .0 .0 .0
.0J.0J

10 1.0 .5 .0 .0 .0
1.0 .0 .0J.0J

19 1.0 .5 .5 .0 .0 .0 .0 .0 .5 .0 
20 1.0 .s .0 .0 .0 .0 .0 .0 .5 .5 

.0
21 1.0 1.0 .0 .0 .0 .0 .0J.5 .5 
.0 .5
22 1.0 1.0 .0 .0 .0 .0J.0 .5J


43 1.0 1.0 .0 .0 .0 .0 .0 .0 .5 .5 
.0 .5 


?5 .5 .0 .0 .0J1.0J

24 1.0 .5 .0 .0 .0 .0J.0 1.0J


.5 .0 .0 .0 1.0 


.0 1.0
?A, .5 .5 .0 .0 .0 ..0J.0 1.0'J


.0 1.5 

?8 .5 .0 .0 .0J3.5J

27 .5 .5 .0 .0 .0 .0J.0 3.0J


.5 .0 .0 .0 2.5 

3.5
29 1.5 1.0 .' .5 .0 .0 .0 .0 3.5J

3.5
30 7.0 1.5 .5 .5 .0 .0 .0 .0 3.5J


31 2.0 .0 .0 .0 4.0J
2.0 .0 3.5 


.0 .0 .0
MO ;TN 1.0 .5 1.0 .0 .0 .0J4.0J

041" MAY MAX MAX MAX MAXJMAXJ
MTN MIN MTN MIN MIN MIN 


AP TI MAY JUNE JULY AUGUST SEPTEMBER 

0.5 17.0 19.0J
1 4.0 3.5 7.0 15.0 20.0 17.0 17.5 

7.0 17.0
6.0 3.0 16.0 15.0 20.5 19.0 18.0J


4 6.0 5.0 (4.0 5.5 15.0 16.0 20.5 19.5 19.0 17.5 ---
15.0 


Ci 1.9 2.5 10.0 5.0 1a.0 16.0 21.0 18.0J15.0J

4 6.0 3.0 4.5 10.5 16.0 21.0 20.0 19.0J18.0 15.5J


19.5 16.0 15.0 


15.0
6 4.,, 2.5 11.0 7.5 1 5.5 15.5 23.5 20.5 17.5J16.5 15.0J

7 4.5 4.0 12.0 18.5 14.5 24.0 17.0J15.0J
0.5 72.0 16.0 15.0 


16.0J15.0J
8 4.0 4.0 1?.0 10.0 15.5 14.5 24.0 22.5 15.0 14.5 

4.0 10.0 23.0 15.0 12.0
9 6.0 11.0 15.9 13.5 24.0 16.0 14.5J

10 5.0 10.5 17.5 24.0 15.5J16.5J
6.0 0.0 15.0 ?0.5 15.0 14.0 


11 0.5 7.0 10.5 8.5 14.0 14.0 16.5
17.5 23.0 21.0 15.0J17.5J

I? 9."; 12.5 1P.5 22.0 15.0J17.5J
7.0 0.5 15.5 21.5 14.5 15.5 

13 5.5 7.0 14.0 1 0.0 14.5 17.5 21.0 16.5 15.0 15.023.0 16.0J

14 -5 16.0
7.0 5.5 14.5 11.5 17.5 16.5 23.0 20.5 17.0J16. 16.0J

15 6.5 4.0 14.5 11.0 15.0 17.5 20.5 19.0 17.0J16.0 14.016.5 


7. 14.5 11.0 17.5 14.5 14.0J
16 5.0 1 5 .0 19.0 19.0 16.5J12.5 
14.9 15.0 15.0J11.517 7.s 10.5 15.0 20.0 19.0 12.0 12.5 

7.n 9.5 17.5 18.5 12.5 11.0
1 5 0.5 14.0 15.5 20.0 14.0J11.5J

7.5 10.5 16.5 19.5 13.0 11.019 9.5 15.0 1 5.5 21.0 14.0 11.0J

20 7.5 5.0 16.0 11.5 15.0 16.5 20.0 13.0 11.0J10.0
21.0 15.0J


21 7.0 17.0 17.0 20.0 15.0J10.0J
5.0 13.5 15.5 15.0 13.5 10.0 

22 5.5 5.5 17.0 13.5 17.0 17.0 19.0 16.0 15.0 14.5 10.0 9.0 

23 S. 5.5 16.0 15.0 17.0 14.5 18.0 15.5 16.5 15.0 9.0 7.0 


4.5 15.5 16.5 18.0 16.5 5.0
24 5.5 16.0 17.0 19.0 17.0J10.0J

25 7.0 4.5 15.0 17.5 16.5 19.0 15.0 10.016.0 20.0 17.0J10.5J


6.0 14.0 10.5
26 7.0 14.5 1P.0 15.0 20.0 17.5 11.5J

27 7.0 6.0 13.5 12.5 1 9.0 18.0 15.5 11.5J
16.0 10.5 


11.5 10.5J28 7.0 7.0 16.0 10.0 15.0 --- 9.0 
9.020 0.0 6.0 18.0 16.0 15.0 17.0 9.0J


7.5 14.5 8.5 

31 --- --- 17.0 13.0 --- --- 18.5 17.5 

10 9.0 10.0 14.0 17.0 9.0J


MONTI, 9.5 2.5 18.0 7.0 19.0 13.5 
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140 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04066000 MENOMINEE RIVER NEAR PEMBINE, WI 

LOCATION.--Lat 45° 35'56", long 87° 46'32", in SW 1/4, 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 mil (8,050 km2 ). 

PERIOD OF RECORD.--October 1949 to current year. Monthly discharge only for some periods, published in WSP 
1307. 

REVISED RECORDS.--WSP 1277: 1952. WDR WI-80-1: Drainage area. 

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 hmd), and Peavy Pond, capacity, 33,860 acre-ft (41.7 hmd), 
on the Michigamme River, and by many smaller reservoirs above station. 

AVERAGE DISCHARGE.--32 years, 2,986 ft d /s (84.57 m3 /s). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 26,900 ft d /s (762 m3 /s) May 8, 1960, gage height, 13.90 ft 
(4.237 m); minimum, 694 ftd/s (19.7 m3 /s) Sept. 3, 1969, gage height, 1.66 ft (0.506 m). 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 18,500 ft d /s (524 and/s) June 16, gage height, 15.84 ft (4.828 m); 
minimum daily, 1,200 ftd/s (34.0 and/s) Sept. 27. 

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second). 
(Stage-discharge relation affected by ice Dec. 11-13, Dec. 15 to Mar. 7.) 

7.0 1,050 10.0 5,080 
8.0 2,110 12.0 9,000 
9.0 3,470 14.0 13,600 

16.0 19,000 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

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

1 4590 3130 2380 2300 2300 3100 4040 5430 3060 6390 2310 2370 
2 4350 2560 2670 2100 2300 3500 4350 4630 2930 5420 2320 2260 
3 4510 2690 2390 2100 2400 3100 4780 4640 2910 4950 2480 1820 
4 4530 2480 2120 2300 2400 3100 6550 6220 3830 4120 2690 2070 
5 4440 2310 2150 2300 2400 3500 9580 8300 3850 3700 2840 2000 

6 4110 2450 2130 2200 2400 3300 9710 10900 3770 3000 3110 1640 
7 3200 2430 2320 2200 2400 2900 9050 12100 3180 3100 3060 1760 
8 2580 2470 2600 2100 2400 2450 7110 12300 3410 3000 3720 2000 
9 2520 2030 2400 2100 2500 2270 6620 10600 3320 2940 3440 2810 

10 2470 2140 2410 2100 2400 2350 5000 8250 3220 2800 4650 2050 

11 2620 2270 2300 2200 2400 2370 5650 5590 3010 2610 4140 1970 
12 2680 2590 2400 2500 2300 2470 5340 4840 2950 2670 3700 1660 
13 2470 3540 2400 2600 2300 2500 4960 4840 3040 2790 3630 1410 
14 2710 3990 2390 2300 2300 2570 4800 4620 4740 2350 3570 1580 
15 2460 3440 2000 2300 2400 2460 5130 4520 10500 2620 3300 1790 

16 2790 3190 2100 2200 2500 2490 4740 4300 17600 2500 2900 1680 
17 2670 3560 2300 2300 2600 2510 5020 3700 16700 2590 2600 1450 
18 2760 3540 2400 2300 2500 2680 4930 2980 11700 2080 2800 1400 
19 2580 3240 2400 2300 2900 2190 3890 2920 7720 2040 2600 1300 
20 2760 2830 2200 2100 2700 2100 3850 2790 6850 2200 2500 1500 

21 2390 2990 2000 2200 2600 1590 3810 2550 6020 3100 2300 1800 
22 2430 2500 2000 2400 2400 1510 3960 2660 5770 3810 1800 1800 
23 2810 1950 2100 2400 2900 1580 4540 2390 6470 3540 1700 1900 
24 2330 2000 2400 2500 3600 2270 7260 2440 7290 3150 2100 1600 
25 2480 2400 2200 2400 3100 1890 8630 2590 6800 3120 1900 1600 

26 2980 2500 2200 2400 2500 1750 8300 2850 5900 2780 1950 1500 
27 3370 2490 2000 2400 3200 1760 7760 2780 5570 2730 1840 1200 
28 4170 2470 2100 2500 3100 1740 7500 3010 5080 2970 1940 1400 
29 4060 2220 2100 2500 --- 2010 6510 3020 5130 2960 2000 1600 
30 4250 2090 2200 2400 3190 5660 3050 5560 2680 1970 1500 
31 3750 --- 2100 2300 3530 --- 3140 --- 2690 2210 ---

TOTAL 98820 80490 69860 71300 72200 76730 179030 154950 177880 97400 84070 52420 
MEAN 3188 2683 2254 2300 2579 2475 5968 4998 5929 3142 2712 1747 
MAX 4590 3990 2670 2600 3600 3530 9710 12300 17600 6390 4650 2810 
MIN 2330 1950 2000 2100 2300 1510 3810 2390 2910 2040 1700 1200 

CAL YR 1980 TOTAL 1008800 MEAN 2756 MAX 9530 MIN 1050 
WTR YR 1981 TOTAL 1215150 MEAN 3329 MAX 17600 MIN 1200 
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141 


04067000 MENOMINEE RIVER BELOW KOSS, MI 


LOCATION.--Lat 45°21'16", long 87°38'55", 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 mil (9,660 km2). 


PERIOD OF RECORD.--July 1907 to March 1909 (published as "at Koss"), July 1913 to September 1981 (discontinued). 


REVISED RECORDS.--WDR WI-80-1: Drainage area. 


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 hm3 ) 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.--69 years (water years 1908, 1914-81), 3,160 ft3 /s (89.49 m3 /s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 33,000 ft3 /s (935 m3 /s) May 10, 1960; minimum daily, 

162 ft3/s (4.59 m3/s) Sept. 15, 1931. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 16,400 ft3 /s (464 m3 /s) June 18; minimum daily, 1,480 ft3 /s 


STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

(41.9 m3/s) Sept. 28. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JANJMARJMAYJJULJAUGJSEP
FEBJAPRJJUNJ


1 5400 3570 2270 2290J2400J3340J4940J6490J3100J6520J2540J2420 
2 5160 2790 1780 2270J2370J4320J4870J5900J2990J6500J2350J2480 
3 4550 2720 1720 2140J2350J4870J5340J4710J3030J5900J2670J2210 
4 4640 2770 2080 2270J2370J2960J6160J5470J3620J5270J2670J2040 
5 5090 2480 2270 2100J2350J4080J8240J7320J4000J4050J2520J2040 

6 5030 2310 2610 2310J2420J• 3840J10600J9150J4080J3250J3070J1990 
7 3870 2500 3030 2180J2290J4160J11100J10700J4090J3160J3200J1990 
8 3040 2650 2930 2080J2400J3500J10200J11800J3320J3140J3240J2350 
9 2650 2840 1970 2230J2370J3220J7960J12000J3350J2840J3810J2440 
10 2610 1930 1820 2060J2370J2820J7240J11100J3380J2820J3880J2860 

11 2340 2310 2010 2200J2330J2880J6100J8450J3140J2590J5020J2060 
12 2500 2460 2440 2330J2330J3050J6400J5560J3050J2990J4560J1970 
13 2670 3200 2630 2500J2350J2900J5910J5570J2860J2760J3420J1630 
14 2610 3900 2120 2460J2270J3620J6170J6130J3630J2880J3390J1630 
15 2520 4780 3600 2350J2370J2610J4850J5800J6800J2440J3600J1870 

16 2500 3450 2250 2140J2460J3890J5920J5680J11000J2760J3010J1930 
17 2840 3270 2610 2260J2440J3160J5790J5000J16000J2630J2690J1910 
18 2900 3970 2270 2420J2460J2250J5280J3780J16400J2760J2740J1630 
19 2800 3650 2230 2270J2650J3280J5630J3390J13000J2180J2690J1530 
20 2370 2990 2250 2400J2620J2710J4010J2750J9000J2290J2610J1530 

21 2760 2860 2010 2310J2820J2350J3580J2780J7240J2630J2520J1650 
22 2500 2820 1970 2370J2900J1680J3720J2540J6520J3650J2160J1870 
23 2440 2440 1780 2540J3260J2010J4270J2710J6860J4380J1720J1930 
24 3120 2200 2310 2330J3360J2200J6070J2630J6890J4050J2140J1820 
25 2140 2230 2290 2480J4350J2480J8340J2710J7420J3320J1950J1800 

26 3050 2710 2180 2420J4260J2100J8740J3030J7030J3030J1990J1680 
27 3100 2460 1990 2420J4320J2230J8970J3120J6080J2740J2250J1510 
28 4190 2520 1930 2500J4300J2160J8990J2860J6130J2740J1800J1480 
29 4690 2540 2200 2460J---J2330J8180J3200J6210J3050J2200J1530 
30 4540 2350 2120 2590J3260J6850J3380J6190J2900J2010J1)90 
31 4500 --- 2040 2370J4200J---J3250J---J2560J2590J---

TOTAL 105120 85670 69710 72050J77540J94460J200420J168960J186410J104780J87010J5/370 
MEAN 3391 2856 2249 2324J2769J3047J6681J5450J6214J3380J2807J1912 
MAX 5400 4780 3600 2590J4350J4870J11100J12000J16400J6520J5020J2860 
MIN 2140 1930 1720 2060J2270J1680J3580J2540J2860J2180J1720J1480 

CAL YR 1980 TOTALJMEAN 3050JMIN 1020
1116330JMAX 10700J

WTR YR 1981 TOTALJMEAN 3588JMIN 1480
1309500JMAX 16400J
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142 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04067500 MENOMINEE RIVER NEAR MC ALLISTER, WI 
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION) 

LOCATION.--Lat 45 °19'33", long 87° 39'48", in SW 1/4 SE 1/4 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 l (10,200 km2 ). 

WATER-DISCHARGE RECORDS 

PERIOD OF XECORD.--March 1945 to September 1961; October 1961 to September 1979, miscellaneous measurements and peaks 
only; October 1979 to current year. 

REVISED RECORDS.--WDR WI-80-1: Drainage area. 

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. 

REMARKS.--Records good except those for winter period and period of no gage-height record, which are fair. Flow 
regulated by powerplants, by Michigamme Reservoir, capacity, 119,950 acre-ft (148 hm6 ), and Peavy Pond, 
capacity, 33,860 acre-ft (41.7 hm3 ) on the Michigamme River, and by many smaller reservoirs above station. 

AVERAGE DISCHARGE.--18 years (water years 1946-61, 1980-81), 3,431 ft i /s (97.17 LIO/s). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 32,500 ft 3 /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 3 /s (15.2 mi /s) Oct. 6, 1946, gage height, 7.29 ft 
2.222 m). 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 19,800 ft 3 /s (561 m3 /s) June 18, gage height, 17.23 ft (5.252 m); 
minimum daily 1,420 ft3 /s (40.2 m3 /s) Sept. 28. 

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second). 
(Stage-discharge relation affected by ice Dec. 2-4, 9-14, and Dec. 16 to 
Mar. 7.) 

8.6 1,290 11.0 4,700 
9.0 1,770 12.0 6,400 
9.5 2,430 14.0 10,500 

10.0 3,150 16.0 15,900 
18.0 22,500 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

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

1 6000 3980 2560 2700 2800 3700 4500 6800 3460 6210 2910 2800 
2 5650 3650 2200 2700 2800 3700 5400 6200 3330 6850 2750 2660 
3 4900 2850 2200 2600 2800 5000 5400 5400 3360 5990 2680 2710 
4 4970 3120 2400 2600 2800 5400 6620 5800 3680 5300 2910 2190 
5 5360 2900 2500 2500 2700 3900 9520 7600 4010 4570 2800 2300 

6 5170 2710 2770 2700 2800 4800 12000 9800 4110 4060 3220 2190 
7 4320 2800 3330 2600 2700 4500 12200 11000 4000 3540 3550 2010 
8 3660 3030 3560 2500 2800 4650 11200 13000 3700 3670 3560 2400 
9 3140 3270 2800 2600 2800 4620 8860 13000 3450 3270 4100 2640 

10 3170 2500 2200 2500 2800 3930 8140 12000 3540 3160 4170 3080 

11 2940 2630 2400 2600 2700 3800 6650 9000 3380 3070 5090 2610 
12 3050 2690 2900 2700 2700 3500 6400 6000 3330 2990 4760 2060 
13 3010 3210 3000 2900 2700 3500 6600 5600 3180 3130 3940 2030 
14 3000 4150 2900 2900 2700 3500 6200 5400 3600 3160 3730 1440 
15 3090 4740 4020 2800 2800 3800 5400 5200 6810 2760 3900 1970 

16 2870 4040 2600 2500 2900 3400 5200 5000 12300 2850 3450 2020 
17 3480 3440 3000 2600 2900 4000 6200 4800 18300 2880 3140 2040 
18 3270 4170 2700 2800 2900 3600 6000 4100 19400 3160 2910 1880 
19 3210 3950 2600 2700 3100 3100 5600 3300 15000 2650 3120 1590 
20 2860 3640 2600 2800 3100 3400 5800 3200 10000 2280 2870 1540 

21 2900 3110 2400 2700 3300 3200 4300 3100 8040 2680 2810 1570 
22 2700 3430 2300 2700 3400 2800 3900 2900 6910 3760 2540 1880 
23 2700 2900 2200 2900 3800 2200 4000 2900 6950 4460 2000 2000 
24 3200 2740 2700 2800 3900 2400 4500 2700 7250 4220 1930 2040 
25 2500 2410 2600 2900 5000 2600 6200 2700 7920 3710 2200 1760 

26 3200 2860 2600 2800 5000 2700 8600 2900 7460 3510 2200 1970 
27 3300 2850 2400 2800 5000 2600 9400 3200 6140 2950 2130 1740 
28 4160 2920 2300 2900 5000 2600 9400 3140 5780 2940 2380 1420 
29 4920 2890 2500 2900 ---J2500 8600 3570 5740 3410 1960 1550 
30 4830 2690 2500 3000 2600 7200 3620 5880 3230 2370 1640 
31 4540 --- 2400 2800 3500 --- 3560 --- 2910 2540 ---

TOTAL 116070 96270 82140 84500 90700 109500 209990 176490 200010 113330 94620 61730 
MEAN 3744 3209 2650 2726 3239 3532 7000 5693 6667 3656 3052 2058 
MAX 6000 4740 4020 3000 5000 540Q 12200 13000 19400 6850 5090 3080 
MIN 2500 2410 2200 2500 2700 2200 3900 2700 3180 2280 1930 1420 

CAL YR 1980 TOTAL 1259180 MEAN 3440 MAX 12300 MIN 1350 
WTR YR 1981 TOTAL 1435350 MEAN 3932 MAX 19400 MIN 1420 

NOTE.--No gage-height record Oct. 21-27, Mar. 12 to Apr. 3, Apr. 12 to May 27. 



 

 

 

 

  

 

STREAMS TRIBUTARY TO LAKE MICHIGAN 143 

04067500 MENOMINEE RIVER NEAR McALLISTER, WI--CONTINUED 
(National stream-quality accounting network station) 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--December 1977 to current year. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

OXYGEN, COLI- STREP- 
SPE- J On- FORM, TOCOCCI JHARD- 

STREAM- CIFIC J SOLVED FECAL, FECAL, HARD- NESS, 
FLOW, JCON- JOXYGEN, J(PER- J0.7 JKF AGAR JNESS JNONCAR- 
INSTAN- DUCT- 0H TEMPER- NS- CENT UM-MF (COLS. (MG/L BONATE 

TIME TANFOUS ANCE JATURE SOLVED SATUR- (COLS./ PEP•' JAS J(MG/L 
DATE J(CFS) J(UMHOS) J(UNITS) J(DEG C) J(mG/L) JATION) J100 ML) J100 ML) JCAC031 JCAC03) 

NOV 
14... J1345 J4060 J200 J8.1 J2.0 J12.4 J93 JK14 JK9 J95 J17 

JAN 
7... 1200 J6040 J230 J8.1 J.0 J10.2 J72 J30 JK4 J100 J1 
APR 
8... 1330 J11600 J140 J7.3 J5.0 J12.4 J101 J46 JK17 J75 
MAY 
12... J1415 J5980 J130 J7.7 J12.0 J11.2 J108 JK7 J54 J70 

JUL 
16... J1330 J3120 J175 J8.1 J22.0 J7.0 J83 JK11 J130 J92 

SEP 
16... J1415 J1690 J220 J8.2 J17.5 J K14 J120 J110 

J

MAGNE- JSODIUM POTAS- POTAS- JCHLO- FLUO- 
CALCIUM JSIUM, SODIUM, JAD- JSIUM, SIUM 40 SULFATE JRIDE, JRIDE, 
DIS- DIS- DIS- JSORP- DIS- DIS- DIS- DIS- DIS- 

J

SOLVED SOLVED SOLVED. JTION SOLVED SOLVED SOLVED SOLVED SOLVED 
(MG/L (MG/L (MG/L PERCENT RATIO (MG/L (PCl/L (MG/L (MG/L (MOIL 

DATE JAS CA) JAS MG) JAS NA) JSODIUM JAS K) JAS K40) AS SO4) JAS CL) JAS F) 

NOV 
19... J22 J9.7 2.3 J5 J.1 J1.1 J12 J2.8 J.1 

JAN 
7... 24 J10 J1.7 J4 J.1 J.9 J12 J3.1 J.1 
APR 
8... 17 J8.0 1.6 J4 J.1 J1.1 J.80 J8.9 J2.2 J<.1 
MAY 
12... J16 J7.3 J1.6 J5 J.1 J.8 J.60 J7.3 J2.1 J<.1 

JUL 
16... J21 J9.6 J2.1 J5 J.1 J.9 .70 J11 J2.3 J<.1 

SEP 
16... J26 J12 J2.6 J5 J.1 J1.2 J12 J3.9 J<.1 

J

SOLIDS. SOLIDS, JNITRO- JNITRO- NITRO- 
SILICA, RESIDUE SUM OF JSOLIDS, JNITRO- JGEN. JNITRO- JGEN, JGEN, JNITRO- 

J

DIS- JAT 180 JCONSTI- JDIS- JGEN. JNO2+NO3 JGEN, JAMMONIA AMMONIA JGEN, 
SOLVED JDEG. C TUENTS, JSOLVED NO2+NO3 JDIS- JAMMONIA JDIS- JDIS- JORGANIC 
(MG/L DIS- DIS- (TONS TOTAL SOLVED TOTAL SOLVED SOLVED TOTAL 
AS SOLVED SOLVED PEP (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 

DATE JSI02) J(MG/L) J(MG/L) JDAY) JAS N) JAS N) AS N) JAS N) AS NH4) JAS N) 

NOV 
19• • • 

JAN 
07... 
APP 
OR... 

MAY 
12... 

JUL 
16 • • • 

SEP 
1 6• • • 

J

8.3 J125 J106 J1370 J.16 J.15 J.030 J.040 J.05 J.23 

10 J134 J123 J2190 J.23 J.22 J.070 J.040 J.05 J.15 

J

7.5 J111 J85 J3470 J.18 J.18 J.060 J.060 J.08 J.49 

J

5.9 J107 J71 �1730 J.08 J.09 .050 J.070 J.09 J.62 

J

7.8 J128 J104 J1080 J.14 J.13 J.030 J.020 J.03 J.53 

J

6.7 J133 J125 J607 J<.01 J<.01 J.020 J.030 J.04 J.46 
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J

STREAMS TRIBUTARY TO LAKE MICHIGAN 

04067500 MENOMINEE RIVER NEAR MCALLISTER, WI 

MATER-DUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

J

NITRO- J SEDI... JSED. 

J

GEN,AM- J PHOS- J MENT, JSUSP. 

J

MONIA + JNITRO- JNITRO- JPHOS- JPROS JPHORUS, CARBON, JSEDI- JDIS- JSIEVE 
ORGANIC GEN, GEN, PHOROS, RBORUS DIS-. ORGANIC MENT, CHARGE. DIAM. 
TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JSOLVED JTOTAL JSUS- JSUS- J% FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/I_ (MG/L PENDED PENDED THAN 

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

NOV 
19... J.26 J.42 J1.9 J.020 J.06 J.010 J2 J22 J50 

JAN 
07.... J.22 <.45 J2.0 J.030 J.09 J.020 J6.8 J3 J49 J73 
APR 
08... J.55 J.73 J3.2 J.030 J.09 J.010 J10 J16 J499 J32 
MAY 
1?... J.67 J.75 J3.3 J.020 J.06 J.020 J9.6 J4 J65 J79 

JUL 
16... J.56 J.70 J3.1 J.030 J.09 J<.010 J4 J34 J80 

SEP 
16... J.48 J1.3 J5.9 J.010 J.03 J.020 J1 J4.6 J100 

CHRO 
BARIUM. JCADMIUM JMIUM, CRRO.... COBALT, 

ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MUM, TOTAL COBALT,' 
ARSENIC DIS- RECOV- DIS- JRECOV-.. DIS-.. RECOV:- .  DIS:. JRECOV- DIS.. 
TOTAL SOLVED ENABLE SOLVED ENABLE SOLVED ENABLE SOLVED ERABLE SOLVED 

TIME J(UG/L J(UG/L J(UA/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
AS AS) JAS AS) JAS BA) JAS MA) JAS CD) JAS CO) JAS CR) JAS CR) JAS CO) JAS CO) 

1345 
J

1 1 100 10 1 0 <10 

1330 
J

2 
J

1 J100 J10 J1 J1 J20 J<10 J5 J1 

1415 
J

2 
J

2 J100 J100 J<1 J2 J10 J10 J1 J<1 

MANGA 

J

COPPER, JIRON, JLEAD, JNESE, 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 ENABLE SOLVED ERABLE SOLVED 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CU) JAS CU) JAS FE) JAS FE) JAS 128) JAS RR) JAS MN) JAS MN) JAS HG) JAS HG) 

NOV 
19... J5 J2 J370 J170 J4 J0 J20 J10 J.1 J.2 

JUL 
16... J5 J3 J350 J110 J4 J2 J90 J10 J.2 <<.1 

SFP 
16... J6 J4 J230 J50 J1 J<1 J40 J20 J.2 <<.1 

CARBON, 

J

NICKEL, J SELF- SILVER, JZINC, JCARBON, ORGANIC 
TOTAL NICKEL. SELF- NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS-
RECOV-.. DIS- NIUM, DIS.- RFCOV- DIS-. RECOV- DIS-. DIS- PENDED 
ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ENABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L JMG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

NOV 
19... J5 J11 J0 J0 J0 J0 J30 J10 J8.3 J.5 

JUL 
16... J8 J9 J0 J0 J0 J0 J50 J20 J10 

SEP 
16... J1 J1 J<1 J<1 J<1 J<1 J70 J20 J9.2 J.3 

DATE 

NOV 
19• • • 

JUL 
16... 

SEP 
16... 



 

145 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04067500 MENOMINEE RIVER NEAR MCALLISTER, WI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 NOV 19,80 MAYJJ12,81 JULJJSEPJ
16,81 16,81

TIME 
 1345J1415J1330 1415 


TOTAL CELLS/ML 950J170J700 830 


DIVERSITY: DIVISION 0.5J1.0J1.6 1.1 

.CLASS 0.5J1.0J1.6 1.3 

..ORDER 0.7J1.0J2.4 2.1 

...FAMILY 0.8J1.5J3.0 3.0 

....GENUS 0.8J2.2J3.1 3.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 13 2 - - -
....00CYSTIS 57 7 
...SCENEDESMACEAE 
....CRUCIGENIA 520 31 
....SCENEDESMUS 52# 31 26 4 110 14 
..VOLVOCALES 
...CHLAMYDOmONADACEAE 
....CHLAMYDOmONAS 26 4 160# 19 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 52 5 .0••• 1200 17 43 5 
....MELOSIRA ••0 57 7 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 13 2 43 5 
....COCCONEIS - - 26 4 1400 17 
...FRAGILARIACEAE 
....FRAGILARIA 26 3 64 9 
....SYNEDRA 260 15 13 2 14 2 
...GOMPHONEMATACEAE 
....GOMPHONEMA 29 3 
...NAVICULACEAE 
....NAVICULA 13 1 13 8 64 9 110 14 
...NITZSCHIACEAE 
....NITZSCHIA 26 3 260 15 13 2 14 2 
.CHRYSOPHYCEAE 
..00HROMONADALES 
...DINOBRYACEAE 
....DINOBPYON •••••• •• 29 3 

CRYPTOPHYTAJ
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 
 13 2 

CYANOPHYTAJ
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 
 64 9 

..NOSTOCALES 

...NOSTOCACEAE 

....ANABAENA 
 dn. 230N 33 

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 840# 88 


EUGLENOPHYTAJ
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 
 14 2 


PYRRHOPHYTAJ
(FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...GLENODINIACEAE
J

....GLENODINIUM 
 13 2 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




146J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096400 ST. JOSEPH RIVER NEAR BURLINGTON, MI 


LOCATION.--Lat 42°06'10", long 85°02'25", in SW4 SW4 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 Ian) east of Burlington, 4.0 mi (6.4 km) downstream from Tekonsha Creek, 

and at mile 164 (264 km). 


DRAINAGE AREA.--201 mil (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.--19 years, 167 ft3/s (4.729 m3/s), 11.28 in/yr (287 mm/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, 710 ft3/s (20.1 m3/s) Feb. 24, gage height, 4.62 ft (1.408 m); maximum gage height, 

4.65 ft (1.417 m) June 15; minimum discharge, 94 ft3/s (2.66 m3/s) Nov. 26, 27; minimum gage height, 2.14 ft (0.652 m) July 

18, 19. 


IN CUBIC 

MEAN VALUES 


DISCHARGE,JFEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY OCT NOVJDEC JAN FEB MARJJAPR MAY JUNJJUL AUG SEP 

1 142 152 108 130 132 570 189 440 427 299 488 260 
2 139 148 140 135 139 528 187 415 379 278 505 263 
3 149 143 161 140 135 479 180 393 354 258 512 265 
4 155 141 156 140 130 436 186 382 328 244 501 282 
5 152 137 165 135 120 400 196 375 356 228 465 272 

6 146 133 169 130 120 362 198 356 558 215 426 262 
7 141 140 177 130 120 329 188 329 535 202 387 258 
8 137 137 214 130 120 302 177 300 436 187 351 256 
9 133 134 265 135 120 286 183 277 407 173 318 250 
10 129 130 269 140 120 275 180 296 370 159 288 239 

11 127 123 265 135 120 263 186 358 325 148 274 221 
12 126 116 263 130 120 253 196 349 294 139 261 204 
13 125 112 265 130 125 244 204 329 353 138 247 187 
14 
15 

123 
125 

114 
114 

258 
242 

130 
130 

130 
135 

236 
229 

244 
266 

333 
382 

569 
658 

135 
125 

231 
222 

194 
185 

16 
17 

127 
140 

111 
108 

244 
209 

130 
130 

140 
201 

219 
213 

266 
269 

375 
358 

584 
526 

114 
106 

209 
196 

194 
216 

18 160 105 184 140 334 208 266 354 508 101 184 231 
19 160 103 187 130 529 204 263 348 517 98 174 232 
20 155 100 162 125 646 199 261 336 533 118 164 227 

21 146 99 140 125 640 194 248 315 535 172 153 220 
22 139 97 140 125 622 191 237 288 542 212 145 260 
23 133 96 140 125 649 186 318 264 512 226 139 259 
24 133 97 140 125 690 182 340 257 458 224 134 243 
25 150 97 140 125 705 178 318 274 423 213 127 229 

26 158 94 150 129 685 184 302 254 384 217 122 217 
27 160 97 150 136 643 192 289 252 364 210 156 231 
28 
29 

162 
161 

104 
107 

140 
140 

139 
148 

607 
---

190 
188 

298 
464 

238 
226 

349 
335 

378 
491 

181 
261 

225 
211 

30 158 105 135 140 189 480 409 319 454 289 309 
31 157 --- 135 133 189 --- 505 --- 457 271 ---

TOTAL 4448 3494 5653 4105 8977 8298 7579 10367 13238 6719 8381 7112 
MEAN 143 116 182 132 321 268 253 334 441 217 270 237 
MAX 
MIN 
CFSM 

162 
123 
.71 

152 
94 
.58 

269 
108 
.91 

148 
125 
.66 

705 
120 

1.60 

570 
178 
1.33 

480 
177 
1.26 

505 
226 
1.66 

658 
294 
2.19 

491 
98 

1.08 

512 
122 

1.34 

309 
135 
1.18 

IN. .82 .65 1.05 .76 1.66 1.54 1.40 1.92 2.45 1.24 1.55 1.31 

CAL YR 1980 TOTAL 83069JMAX 718JCFSM 1.13J
MEAN 227JMIN 90JIN 15.37 

WTR YR 1981 TOTAL 88361J
MEAN 242J
MAX 705JCFSM 1.20J
MIN 94JIN 16.35 




� 147 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04096515 FOG CREEK NEAR ALLEN, MI 

LOCATION.--Lat 41°56'55", long 84°49'40", in NE; SE4 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 km) 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 good except those for the winter period, which are poor. Several observations of water temperature were made 
during the year. 

AVERAGE DISCHARGE.--12 years, 41.8 ft3/s (1.184 m3/s), 11.66 in/yr (296 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 426 ft3/s (12.1 m3/s) June 28, 1978, gage height 5.78 ft (1.762 m); minimum, 
1.2 ft3/s (0.034 m3/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, 306 ft3/s (8.67 m3/s) June 15, gage height, 5.11 ft (1.558 m); minimum, 14 ft3/s 
(0.396 m3/s) Nov. 26, 27; minimum gage height, 1.92 ft (0.585 m) July 18, 19. 

DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT DEC JAN FEB APRJJUNJAUG
NOVJ MARJJJMAY JUL SEP 


1 21 24 27J119 44 112 102 63 170 82
27 22 

2 21 39 22 110 40 89 137
25 27J 118 56 78 


24 27J 112 73
3 22 50 22 101 36 78 52 125 

4 23 24 51 27J93 51 101 52 126 85
22 83 


23 27J 90 97
5 21 40 22 87 68 92 48 118 


27J81 43 96 

7 19 22 48 23 75 43 82 90 

6 20 22 40 22 55 81 91 103 


26J 71 39 89 

8 19 69 23 68 38 71 35 80 82
22 26J 62 

9 18 90 23 63 41 55 77 80
21 26J 31 75 


17 21 24 60
10 	 98 25J 42 61 96 28 79 67 


19 25J 82 	 58
11 17 96 24 58 40 85 25 74 

12 19 18 87 24J53 45 84 76 24 67 49
24 


18 23J 77 43
13 19 80 25 51 51 88 23 62 

20 23J 74 50
14 19 72 25 47 79 192 22 57 

20 23J 93 65
15 19 64 25 45 101 288 20 53 


16 19 	 18 56 22J44 98 107 299 19 51 67
30 

17 22 17 47 60 42 91 261 45
22J 104 19 64 

18 17 100 39
27 40 22J 86 94 215 18 39 60 


17 21J 82 54
19 28 37 212 36 80 178 19 35 

16 21J 39
20 25 35 247 36 74 71 151 30 47 


21 24 	 16 33 226 66 62 132 27 41 

15 21J 54 44 


21J35 	 66 

22 23 31 202 34 60 130 62 24 


15 21J 47 48
23 22 30 186 34 79 145 47 22 

24 22 30 178 32 93 147 21
17 21J 45 35 45 

25 28 16 29 21J32 90 52 149 29 19 42
166 


26 32 15 28 21J32 80 50 140 56 19 39 

27 30 15 28 137 70 46 121 101 52 40 


151 

21J38 


20 21J 48 40
28 29 28 126 36 67 101 155 67 

29 30 22 28 --- 34 44 86 245 68 36
22J 93 

30 30 22 27 --- 39 108 75 73 81 52
22J 254 

31 28 --- 27 22 47 --- 103 --- 210 84 ---


584 725J 2357 	 1808
TOTAL 713 1482 2369 1701 2009 3908 1935 2105 

MEAN 23.0 19.5 47.8 23.4J54.9 76.0 130 62.4 67.9 60.3
84.6 67.0 

MAX 32 98 247 119 108 299 170
27 27J 118 254 97 

MIN 17 24 22 32 44 18 36
15 21J 36 71 19 


.40 .48J 1.56 1.24
CFSM .47 .98 1.74 1.13 1.38 2.67 1.28 1.39 

IN. .54 .45 1.13 1.81 1.53 1.80 2.99 1.61
.55J1.30 	 1.48 1.38 


MEAN 47.3 MIN 11J13.22 

MTR YR 1981J21696 MAX 299JCFSM 1.22 16.57 

CAL YR 1980JTOTAL 	17308 MAX 200JJCFSM .97 INJ


TOTAL MEAN 	59.4JMIN 15JINJ
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04096600 COLDWATER RIVER NEAR HMUNK, MI 


LOCATION.--Lat 42°01'45", long 85°06'25", in NW-4 NE; 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 (759 102). 


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. Diurnal fluctuation caused by mills above station. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--19 years, 242 ft3/s (6.853 m3/s), 11.22 in/yr (285 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 ft3/s (0.18 m3/s) Sept. 26, 1964; minimum gage height, 2.28 ft (0.695 m) Oct. 4-14, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,740 ft3/s (49.3 m3/s) July 30, gage height, 7.38 ft (2.249 m); minimum, 120 ft3/s 

(3.40 m3/s) Feb. 3, gage height, 3.10 ft (0.945 m). 


DISCHARGE,J
IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DECJJJAN FEB MARJJJAPR MAYJJJUNJJUL AUG SEP 

1 214 198 168 206 180 814 226 798J830 317 1310 517 
2 208 196 188 204 178 747 222 771J703 310 1140 478 
3 212 194 206 198 164 682 216 740J607 305 1010 444 
4 210 190 204 196 170 631 222 682J478 300 926 478 
5 204 186 202 190 170 588 241 623J365 296 867 554 

6 198 184 204 190 174 554 249 490J363 285 783 554 
7 194 182 214 192 170 517 243 370J365 273 711 520 
8 190 180 296 180 166 487 228 363J355 256 650 496 
9 184 180 464 180 160 461 226 353J360 243 599 469 
10 182 176 493 180 166 441 226 383J378 230 541 441 

11 180 176 464 186 172 421 228 458J381 222 402 407 
12 178 174 427 184 178 404 237 490J376 186 378 373 
13 178 174 394 180 180 391 251 469J444 145 368 343 
14 176 176 365 174 186 378 317 469J744 141 360 376 
15 174 176 340 170 186 365 461 526J1060 135 358 458 

16 176 174 317 170 198 350 484 623J1100 135 348 458 
17 184 170 278 168 256 340 461 646J1130 143 335 429 
18 196 166 278 180 432 328 438 588J1110 139 317 418 
19 194 166 273 170 763 314 418 538J1070 141 303 394 
20 192 164 262 166 1040 305 407 487J1020 317 287 363 

21 192 160 247 166 1080 300 389 446J913 631 247 338 
22 190 160 237 166 1060 294 373 410J863 579 145 340 
23 188 158 228 166 1010 262 441 370J818 435 145 345 
24 188 158 222 164 969 180 499 360J771 278 148 326 
25 194 156 210 164 917 186 493 389J728 166 148 307 

26 198 154 200 168 867 192 472 378J744 186 146 298 
27 198 156 200 174 838 204 449 355J695 258 276 314 
28 202 160 202 178 888 212 484 343J638 740 370 317 
29 202 164 208 174 --- 216 783 333J517 1450 415 305 
30 204 166 206 170 220 830 582J338 1710 511 381 
31 202 --- 206 178 228 --- 863J--- 1520 566 ---

TOTAL 5982 5174 8403 5532 12918 12012 11214 15696J20264 12472 15110 12241 
MEAN 193 172 271 178 461 387 374 506J675 402 487 408 
MAX 214 198 493 206 1080 814 830 863J1130 1710 1310 554 
MIN 174 154 168 164 160 180 216 333J338 135 145 298 
CFSM .66 .59 .93 .61 1.57 1.32 1.28 1.73J2.30 1.37 1.66 1.39 
IN. .76 .66 1.07 .70 1.64 1.53 1.42 1.99J2.57 1.58 1.92 1.55 

TOTAL 125743 MEAN 344JMINJ

WTR YR 1981J MAX 17.40 

CAL YR 1980J MAX 1520 99 CFSM 1.17 IN 15.96 


TOTAL 137018 MEAN 375J1710 MIN 135 CFSM 1.28 INJ




� 149 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04096900 NOTTANA CREEK NEAR ATHENS, MI 

LOCATION.--Lat 42°03'20", long 85°18'30", in NW' 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 mil (420 kn2). 

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.--15 years, 143 ft3/s (4.050 m2 /s), 11.99 in/yr (305 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,120 ft3/s (31.7 m2 /s) June 29, 1978, gage height, 6.47 ft (1.972 m); minimum,
21 ft3/s (0.59 m2/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, 557 ft2/s (15.8 m2/s) Feb. 21, gage height, 4.12 ft (1.256 m); minimum daily dis­
charge, 69 ft3/s (1.95 m2 /s) Aug. 25, Sept. 16, 21; minimum gage height, 1.22 ft (0.372 m) Sept. 21. 

DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


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

1 106 129 128 90 90 333 166 344 370 144 288 177 
2 101 123 168 90 90 301 156 319 341 136 247 158 
3 103 118 201 90 90 269 147 288 305 129 207 140 
4 103 119 199 90 90 247 144 254 266 123 171 132 
5 101 114 190 90 90 230 137 229 230 121 142 127 

6 99 110 192 90 90 215 127 205 215 117 123 120 
7 99 110 215 90 90 197 122 182 218 115 117 112 
8 99 107 258 90 90 186 117 168 198 110 116 107 
9 98 105 308 90 90 176 126 157 197 104 114 99 
10 97 103 329 90 90 172 133 181 200 100 112 94 

11 97 99 319 90 90 169 139 235 191 94 112 88 
12 97 98 296 90 90 165 171 256 178 90 117 83 
13 93 97 268 90 100 162 185 253 197 91 110 77 
14 92 102 234 90 110 156 222 256 281 92 104 84 
15 94 102 205 90 120 150 259 269 367 89 104 73 

16 98 101 183 90 130 140 255 265 390 86 100 69 
17 113 101 150 90 150 137 237 238 373 85 95 70 
18 131 101 110 90 276 134 215 209 342 82 89 72 
19 140 100 90 90 413 130 200 184 309 83 84 72 
20 140 98 90 90 516 126 190 165 275 92 79 70 

21 139 99 90 90 555 124 181 150 249 93 76 69 
22 135 98 90 90 552 122 172 137 240 89 73 87 
23 127 99 90 90 535 121 221 125 235 82 72 113 
24 124 101 90 90 515 121 308 131 226 76 70 112 
25 135 100 90 90 486 120 331 180 218 73 69 109 

26 141 99 90 95 449 125 322 201 204 84 70 108 
27 141 104 90 95 406 145 296 189 189 86 96 111 
28 141 109 90 95 366 152 280 188 175 174 109 104 
29 140 115 90 95 --- 154 327 182 163 276 125 97 
30 138 119 90 92 159 355 248 155 319 145 156 
31 134 --- 90 90 --- 167 --- 351 --- 315 181 ---

TOTAL 3596 3180 5123 2812 6759 5305 6241 6739 7497 3750 3717 3090 
MEAN 116 106 165 90.7 241 171 208 217 250 121 120 103 
MAX 141 129 329 95 555 333 355 351 390 319 288 177 
MIN 92 97 90 90 90 120 117 125 155 73 69 69 
CFSM .72 .65 1.02 .56 1.49 1.06 1.28 1.34 1.54 .75 .74 .64 
IN. .83 .73 1.18 .65 1.55 1.22 1.43 1.55 1.72 .86 .85 .71 

CAL YR 1980JTOTAL 57899 MEAN 158 MAX 438JMIN 69 CFSM .98 IN 13.30 
WTR YR 1981JTOTAL 57809 MEAN 158 MAX 555JMIN 69 CFSM .98 IN 13.27 



150J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04097500 ST. JOSEPH RIVER AT THREE RIVERS, MI 


LOCATION.--Lat 41°56'25", long 85038'00", in SW4 SE4 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.--28 years, 1,123 ft3/s (31.80 m3/s), 11.30 in/yr (287 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 m2/s) Apr. 27, 1950, gage height, 10.6 ft 

(3.23 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,190 ft2/s (119 m2/s) Feb. 24, gage height, 7.45 ft (2.271 m); minimum, 374 ft3/s 

(10.6 m3/s) July 20, gage height, 2.56 ft (0.780 m); minimum daily, 564 ft3/s (16.0 m3/s) July 20. 


DISCHARGE,J 1981
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 

MEAN VALUES 


DAY OCT NOV DECJJFEB APR JUNJAUG
JAN MARJJJMAYJJJUL SEP 


1 1080 1120 936 1070 993 3040 1240 2960 2700 1760 3370 1910 

2 1060 1110 1030 1110 972 296 0 1240 3010 2850 1450 3180 1980 

3 1100 1030 1130 1050 910 2850 1280 2800 2640 1320 3000 1910 

4 1070 904 1150 995 893 2700 1200 2660 2450 1270 2860 1820 

5 1088 953 1290 975 916 2570 1270 2490 2130 1520 2540 1700 


6 1060 1040 1250 904 841 2420 1210 2330 1900 1280 2490 1640 

7 971 981 1210 838 947 2330 1110 2050 1830 1000 2350 1650 

8 945 1080 1360 947 1030 2180 1190 1810 1690 1010 2230 1690 

9 962 1020 1440 1180 933 2110 1240 1540 1780 1090 2130 1650 

10 1010 924 1670 1230 745 2020 1270 1860 1870 1090 1980 1520 


11 1010 850 1810 1080 990 1850 1160 2010 1780 940 1820 1460 

12 1030 817 1860 902 984 1760 1470 2170 1640 937 1680 1370 

13 937 956 1840 821 1060 1790 1530 2310 2040 935 1380 1340 

14 914 975 1780 823 908 1810 1560 2350 2420 812 1360 1440 

15 922 876 1660 673 994 1700 1740 2290 2590 727 1370 1470 


16 946 820 1550 795 1080 1610 1820 2310 3340 763 1290 1240 

17 1080 898 1460 870 1100 1640 1840 2290 3260 758 1290 1160 

18 1080 845 1370 965 1590 1610 1940 2230 3250 689 1280 1180 

19 1100 703 1340 891 2250 1560 1840 2180 3080 590 1200 1350 

20 1080 908 1230 885 3370 1480 1670 2110 2830 564 1080 1360 


21 960 934 1160 906 3580 1460 1650 1960 2770 848 1040 1190 

22 981 838 1050 1020 3820 1440 1700 1830 2720 1020 974 1330 

23 1110 769 962 1050 3890 1430 1670 1700 2420 1290 884 1320 

24 1090 839 986 902 4000 1410 1810 1670 2500 1380 847 1190 

25 1010 994 1070 888 3750 1270 2050 1650 2600 1230 747 1380 


26 1040 921 1100 870 3650 1380 2080 1780 2340 1300 722 1350 

27 1050 912 995 936 3560 1340 2040 1770 2130 1210 801 1470 

28 1050 883 982 984 3310 1230 2220 1650 1980 1540 865 1420 

29 992 880 1020 968 --- 1280 2490 1590 1850 2080 1020 1420 

30 1010 884 1010 915 1420 2610 1960 1770 2780 1310 1750 

31 1040 --- 1050 876 1420 --- 2160 --- 3110 1730 ---


TOTAL 31770 27664 39751 29319 53066 57070 49140 65480 71150 38293 50820 44660 

MEAN 1025 922 1282 946 1895 1841 1638 2112 2372 1235 1639 1489 

MAX 1110 1120 1860 1230 4000 3040 2610 3010 3340 3110 3370 1980 

MIN 914 703 936 673 745 1230 1110 1540 1640 564 722 1160 

CFSM .76 .68 .95 .70 1.40 1.36 1.21 1.56 1.76 .92 1.21 1.10 

IN. .88 .76 1.10 .81 1.46 1.57 1.35 1.80 1.96 1.06 1.40 1.23 


CAL YR 1980JTOTAL 555986 MEAN 4740 MIN 687 CFSM 1.13J
1519 MAXJ IN 15.32 

WTR YR 1981JTOTAL 558183 MEAN 1529 4000 CFSM 1.13J
MAXJMIN 564 IN 15.38 
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04097540 PRAIRIE RIVER NEAR NOTTAWA, MI 


LOCATION.--Lat 41053'18", long 85024'34", in NW' SU4 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 mil (275 km2). 


PERIOD OF RECORD.-,October 1962 to current year. 


GAGE.--hater-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, which are fair. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--19 years, 90.2 ft3/s (2.554 m3/s), 11.56 in/yr (294 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maxinum discharge, 523 ft3/s (14.8 m3/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 ft3/s (0.31 m3/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, 474 ft3/s (13.4 m3/s) July 31, gage height, 5.55 ft (1.692 m); minimum, 51 ft 3/s 

July 18, 19; minimum gage height, 2.69 ft (0.820 m) July 18. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


NOVJJAN APRJJUNJ
DAY OCT DEC FEB MARJJJMAY JUL AUG SEP 


1 79 82 76 64 60 199 96 184 160 131 464 130 

2 79 80 84 63 60 186 94 184 169 124 403 144 

3 80 78 88 62 60 175 91 177 173 120 331 146 

4 79 76 91 61 60 166 91 164 156 114 266 143 

5 77 74 90 60 58 159 91 153 143 111 216 139 


6 76 72 90 60 56 152 94 141 138 107 192 142 

7 73 71 91 59 56 145 95 132 132 99 176 144 

8 71 70 102 59 56 138 93 124 129 94 161 143 

9 70 70 117 59 56 133 95 118 144 88 150 134 

10 68 68 128 58 56 129 95 129 150 82 140 124 


11 68 67 135 58 56 126 97 147 157 75 133 114 

12 69 67 134 58 56 123 101 153 167 71 126 106 

13 69 66 130 58 58 120 111 155 216 67 121 106 

14 68 67 124 58 60 117 141 158 279 64 115 109 

15 68 67 117 58 65 114 159 163 318 61 114 114 


16 69 67 112 58 80 111 171 164 374 58 113 118 

17 75 65 106 58 100 108 186 174 428 55 109 118 

18 83 65 102 58 137 106 189 182 442 53 105 115 

19 87 65 98 58 186 103 178 172 404 53 100 110 

20 87 65 92 58 239 102 164 158 344 66 95 108 


21 86 66 86 58 278 100 152 143 297 76 88 106 

22 85 65 84 58 297 98 143 130 274 83 81 100 

23 83 66 82 58 298 97 152 122 245 82 76 95 

24 81 67 80 58 291 95 154 121 226 76 73 93 

25 83 66 78 58 271 93 156 127 215 71 72 89 


26 82 67 76 60 250 93 155 126 196 79 72 95 

27 83 68 74 64 231 95 147 128 179 80 80 106 

28 84 71 70 65 214 95 151 126 163 169 85 107 

29 85 74 68 65 --- 94 184 121 150 316 97 1n9 

30 85 75 66 64 --- 95 183 142 138 425 99 137 

31 83 --- 65 62 96 --- 149 --- 468 122 ---


TOTAL 2415 2087 2936 1855 3745 3763 4009 4567 6706 3618 4575 3544 

MEAN 77.9 69.6 94.7 59.8 134 121 134 147 224 117 148 118 

MAX 87 82 135 65 298 199 189 184 442 468 464 146 

MIN 68 65 65 58 56 93 91 118 129 53 72 89 

CFSM .74 .66 .89 .56 1.26 1.14 1.26 1.39 2.11 1.10 1.40 1.11 

IN. .85 .73 1.03 .65 1.31 1.32 1.41 1.60 2.35 1.27 1.61 1.24 


CAL YR 1980JTOTAL 39835 MAX 370JCFSM 1.03 IN 13.98
MEAN 109 MIN 52 

WTR YR 1981JTOTAL 43820 MAX 468JCFSM 1.13 IN 15.38
MEAN 120 MIN 53 
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04097970 LIME LAKE OUTLET AT PANAMA, IN 


LOCATION.--Lat 41 °42'46", long 85°07'10", in NW4NW4 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 poor except those for winter periods which are poor. Occasional regulation by control structure 

for Lime Lake. 


AVERAGE DISCHARGE.--12 years, 7.06 ft3/s (0.200 m3/s), 5.48 in/yr (139 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 38 ft3/s (1.08 m3/s) June 14, 1981, gage height, 4.62 ft 

(1.408 m); no flow at times during 1971 and 1972. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 38 ft3/s (1.08 m3/s) June 14, gage height, 4.62 ft (1.408 m); min­
imum daily, 0.03 ft3/s (0.001 m3/s) October 1]-15. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAYJJUN JUL AUG SEP 

1 8.3 1.2 3.2 d.2 9.1 9.1 8.9 23J13 13 29 6.5 
2 8.1 1.3 4.1 8.2 8.9 9.0 8.7 23J7.7 9.9 27 17 
3 7.8 1.8 4.2 7.9 8.5 9.0 8.7 24J.70 11 26 25 
4 7.5 1.8 4.1 7.6 7.5 9.1 9.0 25J.80 12 25 25 
5 7.1 1.9 4.0 7.2 6.8 8.8 21 25J1.3 13 23 24 

6 6.9 2.0 4.0 7.5 6.2 8.6 22 25J1.8 14 11 22 
7 6.5 2.0 4.5 7.7 6.0 8.4 21 25J1.9 14 6.5 21 
8 2.3 2.3 8.4 7.7 5.8 8.1 19 25J2.2 14 6.8 20 
9 .05 2.1 9.3 7.6 6.2 7.8 17 25J3.8 13 7.1 19 
10 .04 1.9 8.9 7.3 8.0 7.6 17 26J4.8 12 7.1 18 

11 .03 1.9 8.6 7.1 9.9 7.4 16 27J4.9 12 7.0 17 
12 .03 2.0 8.5 6.9 11 7.2 16 26J5.2 11 6.6 16 
13 .03 2.0 7.9 6.8 10 7.1 16 26J12 12 6.2 15 
14 .03 2.2 7.8 6.7 9.5 7.0 21 26J31 9.8 5.9 15 
15 .03 2.3 7.6 6.6 10 7.1 21 27J37 7.8 6.9 14 

16 .05 2.3 7.3 6.6 11 7.2 20 27J36 6.4 6.4 13 
17 .22 2.2 7.1 6.6 13 7.4 20 26J35 5.5 5.8 13 
18 .27 2.1 6.8 6.5 14 7.8 19 25J33 4.9 5.3 12 
19 .28 2.1 6.6 6.4 15 8.3 19 24J32 5.5 4.9 12 
20 .32 2.3 6.5 6.4 15 8.8 18 23J31 8.9 4.5 11 

21 .29 2.0 6.6 6.4 14 9.0 18 22J32 8.8 4.3 11 
22 .34 2.2 6.4 6.4 13 9.2 17 21J34 7.8 3.9 10 
23 .44 2.0 6.2 6.4 12 9.3 19 20J33 7.1 3.7 10 
24 .56 2.0 6.1 6.4 11 9.1 18 19J33 6.3 3.4 10 
25 .64 2.0 6.0 6.6 10 8.8 18 19J32 5.9 2.9 9.9 

26 .56 2.0 6.0 6.7 9.8 8.7 18 17J30 16 2.6 9.9 
27 .69 2.7 6.2 7.0 9.6 8.6 17 17J29 16 4.4 10 
28 .94 3.2 6.6 7.2 9.4 8.4 19 17J27 27 4.6 10 
29 1.1 3.1 7.4 7.6 --- 8.6 22 16J26 34 5.9 10 
30 1.2 3.3 8.0 8.2 8.8 22 17J25 33 6.4 11 
31 1.2 --- 8.2 8.9 9.2 15J--- 31 6.7 ---

TOTAL 63.84 64.2 203.1 221.3 280.2 258.5 526.3 703J596.10 402.6 276.8 437.3 
MEAN 2.06 2.14 6.55 7.14 10.0 8.34 17.5 22.7J19.9 13.0 8.93 14.6 
MAX 8.3 3.3 9.3 8.9 15 9.3 22 27J37 34 29 25 
MIN .03 1.2 3.2 6.4 5.8 7.0 8.7 15J.70 4.9 2.6 6.5 
CFSM .12 .12 .37 .41 .57 .48 1.00 1.30J1.14 .74 .51 .83 
IN. .14 .14 .43 .47 .60 .55 1.12 1.49J1.27 .86 .59 .93 

CAL YR 1980JTOTAL 2930.94 MEAN 8.01 MAX 27 MINJ.03 CFSM .46 IN 6.23 
WTR YR 1981JTOTAL 4033.24 MEAN 11.0 MAX 37 MINJ.03 CFSM .63 IN 8.57 
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04099000 ST. JOSEPH RIVER AT MOTTVILLE, MI 


LOCATION.--Lat 41°48'03", long 85°45'22", in SU4 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.--58 years, 1,561 ft3/s (44.21 m2/s), 11.36 in/yr (289 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, 4,920 ft2/s (139 m3/s) Feb. 24, gage height, 6.56 ft (1.999 m); minimum, 200 ft3/s 

(5.66 m3/s) Jan. 27, gage height, 1.50 ft (0.457 m); minimum daily, 1,020 ft3/s (28.9 m3/s) July 18. 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY NOV DECJJ APRJJUNJ SEP
OCT JAN FEB MARJJJMAY JUL AUG 


1 
2 
3 
4 
5 

1780 
1680 
1640 
1660 
1640 

1470 
1570 
1720 
1480 
1350 

1670 
1420 
1760 
1550 
1890 

1550 
1670 
1660 
1710 
1630 

1310 
1520 
1420 
1190 
1260 

4040J1900 3640 
3630J1580 3950 
3640J1800 3730 
3490J1630 3470 
3290J1650 3300 

3280 
3740 
3530 
3290 
3120 

2720 
2550 
2180 
2090 
2120 

4210 
4370 
4230 
3980 
3830 

2510 
2670 
2620 
2580 
2450 

6 
7 
8 
9 
10 

1620 
1550 
1520 
1510 
1560 

1480 
1460 
1330 
1470 
1630 

1830 
1960 
1870 
2000 
2310 

1370 
1290 
1370 
1490 
1530 

1300 
1360 
1450 
1490 
1370 

3170J1810 3150 
3020J1540 2890 
2790J1630 2630 
2740J1670 2320 
2660J1740 2640 

2780 
2680 
2470 
2590 
2640 

2220 
1870 
1610 
1750 
1710 

3510 
3460 
3310 
2920 
2890 

2370 
2350 
2380 
2400 
2220 

11 
12 
13 
14 
15 

1570 
1550 
1410 
1270 
1350 

1490 
1130 
1370 
1510 
1470 

2370 
2510 
2530 
2490 
2380 

1900 
1820 
1710 
1410 
1220 

1340 
1590 
1520 
1450 
1420 

2570J1670 2820 
2400J1770 2920 
2280J2080 3030 
2340J2220 3220 
2320J2300 3150 

2700 
2400 
2920 
3530 
3620 

1450 
1510 
1560 
1550 
1250 

2680 
2560 
2270 
1990 
2070 

2210 
1970 
1970 
1980 
2140 

16 
17 
18 
19 
20 

1490 
1840 
1750 
1520 
1370 

1160 
1340 
1520 
1150 
1260 

2170 
2220 
1920 
2020 
1820 

1170 
1270 
1470 
1600 
1370 

1660 
1700 
1990 
2580 
3450 

2220J2440 3140 
2240J2410 3110 
2000J2530 3020 
1950J2520 2940 
1820J2500 2920 

4320 
4510 
4380 
4360 
4180 

1230 
1100 
1020 
1170 
1110 

2020 
1810 
1900 
1810 
1800 

2060 
1860 
1850 
1760 
1970 

21 
22 
23 
24 
25 

1480 
1550 
1550 
1740 
1550 

1460 
1410 
1240 
1210 
1300 

1840 
1730 
1680 
1630 
1420 

1350 
1500 
1650 
1540 
1270 

4330 
4380 
4580 
4810 
4760 

1930J2320 2800 
1900J2350 2670 
1940J2480 2520 
1910J2530 2380 
1730J2630 2520 

4080 
3940 
3840 
3450 
3760 

1300 
1500 
1640 
1730 
1720 

1730 
1610 
1580 
1330 
1350 

1940 
1840 
1960 
1840 
1920 

26 
27 
28 
29 
30 
31 

1530 
1640 
1540 
1570 
1510 
1570 

1640 
1470 
1180 
1330 
1400 
---

1730 
1720 
1530 
1420 
1630 
1590 

1520 
1350 
1470 
1620 
1370 
1230 

4490 
4400 
4250 
---

1730J2760 2420 
1780J2800 2420 
1740J2760 2390 
1620J3460 2200 
1730J3410 2880 
1970J--- 3020 

3530 
3260 
3000 
2820 
2410 
---

1790 
1840 
2280 
2650 
3400 
4070 

1260 
1330 
1470 
1430 
1610 
2490 

1910 
2120 
2210 
1970 
2560 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

48510 
1565 
1840 
1270 
.84 
.97 

42000 
1400 
1720 
1130 
.75 
.84 

58610 
1891 
2530 
1420 
1.01 
1.17 

46080 
1486 
1900 
1170 
.80 
.92 

68370 
2442 
4810 
1190 
1.31 
1.36 

74590J66890 90210 101130 
2406J2230 2910 3371 
4040J3460 3950 4510 
1620J1540 2200 2400 
1.29J1.20 1.56 1.81 
1.49J1.33 1.80 2.02 

57690 
1861 
4070 
1020 
1.00 
1.15 

74810 
2413 
4370 
1260 
1.29 
1.49 

64590 
2153 
2670 
1760 
1.15 
1.29 

CAL YR 1980JTOTAL 770010 MEAN 
WTR YR 1981JTOTAL 793480 MEAN 

2104 
2174 

MAXJ5650 MIN 1130JJCFSM 1.13 IN 15.35 
MAXJ4810 MIN 1020JJCFSM 1.17 INJ15.82 



 

 

 

J

154 J STREAMS TRIBUTARY TO LAKE MICHIGAN 

04099750 PIGEON RIVER NEAR SCOTT, IN 

LOCATION.--Lat 41 °44'56", long 85°34'35", in SE1NW4 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) down-
stream from Page ditch, 0.7 mile (1.1 km) south of Indiana-Michigan State line, and 1.2 miles (1.9 km) north-
west of Scott. 

DRAINAGE AREA.--361 mi2  (935 km2), of which 53.9 mi2  (139.6 km2) 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.--13 years, 345 ft3/s (9.770 m3/s), 12.98 in/yr (330 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,980 ft3/s (56.1 m3/s) June 15, 1981, gage height, 7.27 ft 
(2.216 m); minimum daily, 42 ft3/s (1.19 m3/s) Oct. 21, 1971. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge,1,980ft3/s (56.1 m3/s) June 15, gage height, 7.27 ft (2.216 m); 
minimum daily, 167 ft3/s (4.73 m3/s) Nov. 12, 21, 26. 

DISCHARGE, IN CUBIC FEET PER SECOND,.WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

J

DAY JOCT JNOV JDEC JJAN JFEB MAR JAPR JMAY JJUN JJUL JAUG JSEP 

J

1 J229 J182 J187 J237 J211 J1050 J317 J789 J510 J913 J1100 J818 

J

2 J225 J179 J216 J233 J222 J1010 J304 J812 J463 J834 J992 J933 

J

3 J223 J177 J245 J230 J260 J956 J297 J831 J446 J764 J929 J744 

J

4 J218 J177 J231 J228 J240 J910 J307 J830 J447 J709 J905 J699 

J

5 J212 J177 J219 J226 J231 J858 J- J348 J820 J439 J650 J851 J849 

J

6 J205 J177 J220 J224 J224 J795 J328 J801 J519 J598 J761 J776 

J

7 J201 J177 J230 J232 J221 J736 J311 J760 J742 J548 J692 J695 

J

8 J197 J176 J308 J231 J230 J680 J302 J708 J737 J504 J634 J691 

J

9 J192 J177 J477 J228 J239 J633 J314 J655 J741 J468 J590 J688 

J

10 J187 J172 J555 J225 J230 J593 J330 J660 J901 J438 J553 J657 

J

11 J184 J168 J468 J225 J241 J559 J332 J722 J1020 J407 J513 J615 

J

12 J181 J167 J421 J221 J232 J533 J343 J750 J1010 J388 J479 J571 

J

13 J179 J169 J405 J219 J231 J505 J355 J677 J1090 J379 J443 J534 

J

14 J177 J175 J399 J221 J228 J478 J435 J631 J1450 J357 J426 J502 

J

15 J176 J181 J387 J225 J288 J456 J563 J670 J1920 J333 J440 J471 

J

16 J177 J177 J374 J227 J351 J436 J614 J760 J1870 J320 J443 J443 

J

17 J185 J172 J357 J226 J452 J416 J568 J764 J1610 J309 J410 J416 

J

18 J205 J172 J340 J230 J592 J398 J573 J691 J1470 J292 J376 J412 

J

19 J189 J172 J328 J232 J727 J382 J602 J639 J1370 J289 J351 J392 

J

20 J184 J170 J311 J237 J854 J358 J612 J599 J1290 J354 J334 J369 

J

21 J178 J167 J296 J237 J910 J357 J604 J561 J1280 J427 J318 J349 

J

22 J175 J169 J287 J236 J948 J350 J584 J529 J1520 J443 J303 J339 

J

23 J169 J169 J280 J229 J1010 J339 J614 J503 J1600 J453 J294 J328 

J

24 J169 J171 J275 J227 J1090 J330 J649 J492 J1470 J483 J284 J316 

J

25 J177 J169 J262 J221 J1130 J322 J622 J506 J1370 J510 J273 J308 

J

26 J185 J167 J254 J222 J1130 J320 J568 J518 J1320 J804 J271 J307 

J

27 J181 J170 J249 J225 J1110 J340 J539 J483 J1260 J1360 J310 J429 

J

28 J184 J186 J244 J220 J1080 J333 J536 J476 J1160 J1620 J359 J515 

J

29 J190 J192 J240 J215 J--- J318 J604 J464 J1070 J1580 J360 J452 

J

30 J188 J187 J247 J211 J324 J726 J583 J990 J1490 J379 J526 

J

31 J185 J--- J241 J213 J330 J--- J581 J--- J1250 J627 J--- 

TOTAL J5907 J5241 J9553 J7013 J14912 J16405 J14201 J20265 J33085 J20274 J16000 J16144 
MEAN J191 J175 J308 J226 J533 J529 J473 J654 J1103 J654 J516 J538 

J

MAX J229 J192 J555 J237 J1130 J1050 J726 J831 J1920 J1620 J1100 J933 

J

MIN J169 J167 J187 J211 J211 J318 J297 J464 J439 J289 J271 J307 
CFSM J.53 J.49 J.85 J.63 J1.48 J1.47 J1.31 J1.81 J3.06 J1.81 J1.43 J1.49 

J

IN. J.61 J.54 J.98 J.72 J1.54 J1.69 J1.46 J2.09 J3.41 J2.09 J1.65 J1.66 

CAL YR 1980 TOTAL 123371 JMEAN 337 JMAX J966 JMIN 163 JCFSM .93 JIN 12.71 

J

WTR JYR 1981 TOTAL 179000 JMEAN 490 JMAX 1920 JMIN 167 JCFSM 1.36 JIN 18.45 
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04100222 NORTH BRANCH ELKHART RIVER AT COSPERVILLE, IN 

LOCATION.--Lat 41 ° 28'54", long 85° 28'32", in NE1 / 4NW1 / 4 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 km 2 ). 

PERIOD OF RECORD.--October 1971 to current year. October 1950 to September 1971 at site 3.1 miles (5.0 km) up­
stream, 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.--10years, 131 ft 3 /s (3.710 m 3 /s), 12.53 in/yr (318 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 682 ft 3 /s (19.3 m3 /s) Apr. 7, 1978, gage height, 7.41 ft 
(2.258 m); minimum daily, 2.4 ft 3 /s (0.068 m3 /s) Nov. 21, 1971. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 568 ft 3 /s (16.1 m3 /s) June 16 gage height, 7.42 ft (2.262 m); 
minimum daily, 35 ft 3 /s (0.99 m3 /s) Aug. 29. 

DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


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

1 146 66 60 97 73 400 111 373 232 345 242 69 
2 148 64 68 96 70 394 107 383 225 327 236 72 
3 153 62 76 94 79 388 99 386 217 311 234 90 
4 157 59 78 90 78 377 98 383 211 296 227 163 
5 159 58 80 90 74 365 96 379 219 280 219 183 

6 158 57 80 89 77 346 91 372 262 265 209 184 
7 156 56 83 88 75 327 85 357 285 250 198 178 
8 153 55 115 88 73 312 80 340 297 237 188 171 
9 157 54 139 88 71 298 80 324 331 223 179 162 
10 156 52 149 86 68 284 83 329 368 209 169 152 

11 152 52 153 86 78 269 89 343 383 195 159 142 
12 148 51 154 86 87 254 94 337 386 183 148 133 
13 140 50 154 85 98 242 98 328 431 172 138 125 
14 133 52 153 83 98 228 177 331 507 161 129 118 
15 124 54 153 82 102 215 241 363 551 148 124 111 

16 116 54 150 81 109 205 252 376 566 137 120 103 
17 115 54 146 81 149 193 251 375 565 128 114 97 
18 112 54 142 80 219 184 262 367 553 120 106 91 
19 108 52 139 80 282 174 257 353 537 117 98 82 
20 101 52 136 78 320 167 250 336 519 146 92 77 

21 95 50 128 78 344 161 240 320 497 181 86 73 
22 89 50 116 79 360 153 232 305 491 187 81 70 
23 83 50 104 78 375 146 231 290 481 184 76 65 
24 78 50 95 76 389 139 227 276 465 179 71 62 
25 75 50 100 74 398 132 222 264 453 172 68 61 

26 73 49 97 73 399 126 214 251 436 197 65 61 
27 71 52 93 71 400 124 207 249 415 212 69 86 
28 72 55 90 71 400 120 231 246 395 230 56 100 
29 71 56 98 72 --- 117 314 239 377 243 35 99 
30 70 58 99 73 116 352 242 360 246 48 107 
31 67 --- 98 75 115 --- 239 --- 246 61 ---

TOTAL 3636 1628 3526 2548 5345 7071 5371 10056 12015 6527 4045 3287 
MEAN 117 54.3 114 82.2 191 228 179 324 401 211 130 110 
MAX 159 66 154 97 400 400 352 386 566 345 242 184 
MIN 67 49 60 71 68 115 80 239 211 117 35 61 
CFSM .82 .38 .80 .58 1.35 1.61 1.26 2.28 2.82 1.49 .92 .78 
IN. .95 .43 .92 .67 1.40 1.85 1.41 2.63 3.15 1.71 1.06 .86 

CAL YR 1980J49324 MEAN 135 MAX 344JCFSM .95 INJ
TOTAL MIN 38J12.92 

WTR YR 1981J MAX 566JCFSM 1.25 INJ
TOTAL 65055 MEAN 178 MIN 35J17.04 
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04100500 ELKHART RIVER AT GOSHEN, IN 


LOCATION.--Lat 41 °35'36", long 85°50'55", in NEkNE4 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 mil (1,538 km2). 


PERIOD OF RECORD.--

WATER DISCHARGE: 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.--50 years, 507 ft3/s (14.36 m3/s), 11.59 in/yr (294 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 ft 3/s (0.20 m3/s) Aug. 11, 1964, result of extreme regulation. 


EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 1,800 ft3/s (51.0 m3/s) and maximum ( * ) : 


DischargeJGage height DischargeJGage height 

DateJTime (ft3/s) (m3/s) (a) TimeJJJ
(ft)JJDate (ft3/s) (m3/s) (ft) (a) 


Feb.J0100 68.5 6.50 1.981 MayJ1000
20 2,420 
 16 2,300 65.1 6.28 1.914 

Apr.J
15 1400 1,890 53.5 5.58 1.701 
 June 14 2200 *3,480 98.6 *8.26 2.518

Apr.J0100 56.9 5.78 1.762 JulyJ0400 54.1 5.61 1.710
30 2,010 
 2 1,910 

MayJ2400 56.6 5.77 1.759
11 2,000 July 26 2400 2,790 79.0 7.14 2.176 


Minimum daily discharge, 190 ft3/s (5.38 m3/s). 


DISCHARGE,JIN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJANJFEB MARJAPR MAYJJJUNJJUL AUG SEP 

1 
2 
3 
4 
5 

376 
353 
357 
349 
345 

260 
244 
248 
241 
243 

247 
307 
390 
374 
347 

343 
332 
320 
292 
280 

333 
364 
312 
299 
292 

1340 
1260 
1170 
1100 
1050 

378 
374 
365 
377 
379 

1600J942 1480 
1470J864 1700 
1400J825 1260 
1320J790 1090 
1260J788 959 

769 
709 
684 
660 
621 

397 
372 
391 
526 
612 

6 
7 
8 
9 
10 

349 
333 
329 
317 
325 

227 
234 
221 
215 
210 

350 
348 
628 
1070 
1010 

293 
312 
299 
287 
280 

289 
P82 
280 
278 
293 

999 
935 
883 
837 
799 

366 
357 
347 
377 
376 

1210J938 869 
1150J950 796 
1080J922 737 
1030J1110 686 
1140J1380 639 

595 
562 
515 
488 
459 

609 
620 
656 
649 
630 

11 
12 
13 
14 
15 

298 
302 
304 
293 
292 

215 
196 
197 
215 
217 

762 
644 
606 
598 
568 

305 
301 
300 
298 
288 

317 
348 
371 
381 
388 

765 
730 
698 
666 
639 

418 
441 
468 
970 
1780 

1740J1360 595 
1870J1220 570 
1540J1560 556 
1350J2940 520 
1750J3120 492 

437 
409 
394 
378 
379 

605 
573 
538 
504 
470 

16 
17 
18 
19 
20 

PAR 
302 
309 
295 
301 

215 
222 
207 
204 
197 

552 
527 
475 
395 
332 

283 
280 
301 
286 
281 

423 
811 
1790 
2330 
2290 

617 
593 
574 
558 
544 

1580 
1390 
1430 
1560 
1500 

2240J2560 481 
1930J2270 455 
1610J2060 430 
1430J1920 428 
1340J1850 581 

369 
352 
331 
317 
304 

441 
422 
405 
382 
359 

21 
22 
23 
24 
25 

278 
275 
258 
267 
277 

202 
190 
190 
193 
192 

317 
310 
304 
338 
318 

283 
286 
288 
286 
298 

1970 
1790 
1740 
1720 
1640 

526 
510 
495 
483 
469 

1440 
1380 
1420 
1480 
1250 

1270J1760 644 
1200J1740 591 
1120J1720 578 
1060J1620 558 
1030J1610 541 

294 
278 
269 
266 
254 

342 
326 
314 
309 
294 

26 
27 
28 
29 
30 
31 

267 
268 
264 
271 
261 
271 

195 
194 
216 
221 
220 
---

309 
301 
299 
331 
351 
357 

326 
359 
377 
377 
329 
297 

1550 
1440 
1380 
---

464 
461 
419 
401 
399 
394 

1090 
1000 
1060 
1740 
1900 
---

987J1500 2130 
963J1400 2360 
1010J1320 1810 
977J1230 1710 
981J1220 1150 
1030J--- 873 

259 
285 
289 
280 
256 
456 

300 
846 
709 
472 
531 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
TN. 

9374 
302 
376 
258 
.51 
.59 

6441 
215 
260 
190 
.36 
.40 

14065 
454 
1070 
247 
.76 
.88 

9467 
305 
377 
280 
.51 
.59 

25701 
918 
2330 
278 
1.55 
1.61 

21778 
703 
1340 
394 
1.18 
1.36 

28993 
966 
1900 
347 
1.63 
1.82 

41088J45489 28269 
1325J1516 912 
2240J3120 2360 
963J788 428 
2.23J2.55 1.54 
2.57J2.85 1.77 

12918 
417 
769 
254 
.70 
.81 

14604 
487 
846 
294 
.82 
.91 

CAL YR 1980J
TOTAL 194732 MEAN 532J
190 CFSMJ12.20
MAX 2210 MINJ.90 INJ

WTR YR 1981J
TOTAL 258187 MEAN 707J
MAX 3120 MINJ1.19 INJ
190 CFSMJ16.17 
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04101000 ST. JOSEPH RIVER AT ELKHART, IN 


LOCATION.--Lat 41 °41'30", long 85°58'30", in SW4NEk sec.5, T.37 N., R.5 E., Elkhrt 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 mil (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.--34 years, 3,122 ft3/s (88.42 m3/s), 12.58 in/yr (320 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 18,400 ft3/s (521 m3/s) Apr. 5, 1950, gage height, 27.82 ft 

(8.480 m); minimum daily, 336 ft3/s (9.52 m3/s) Aug. 5, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge 11,600 ft3/s (328 m3/s) June 14, gage height, 24.40 ft (7.437 m); 

minimum daily, 1,960 ft3/s (55.5 m3/s) Feb. 4. 


DISCHARGE, IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 

DAY OCT NOV DEC JANJFEB MAR APR MAYJJJUN JUL AUG SEP 

1 
2 
3 
4 
5 

2860 
2710 
2640 
2670 
2620 

2510 
2270 
2620 
2340 
2310 

2620 
2600 
2980 
2850 
3030 

2870 2490JJ7380J3110 6970JJ5900 6200JJ7110J4440 
2890J2560 6830JJ2890 7100JJ6240 6300JJ7180J4540 
2730 2230 6580JJJ3190 6920JJ6020 5280JJ6980J4570 
2360 1960 6410JJJ3030 6790JJ5640 4920JJ6610J4700 
2280 2430 6120JJJ2980 6320JJ5390 4700JJ6320J4590 

6 
7 

2590 
2550 

2150 
2490 

2970 
3220 

2370 
2310 

2670 
2740 

5890JJJ2810 5760JJ5360J4700J5940J4450 
5660JJJ2760 5630JJ5150 4220JJ5760J4460 

8 
9 
10 

2450 
2410 
2960 

2150 
2290 
2550 

3720 
4440 
4700 

2290J2770 5310JJ2740 5310JJ5060 3750JJ5520J4490 
2380 2820 5080JJJ2990 4990JJ5780 3650JJ5120J4680 
2110 2700 4960JJJ2950 5410JJ6330 3650JJ4860J4250 

11 
12 
13 
14 
15 

2500 
2480 
2390 
2300 
2230 

2170 
2190 
2100 
2270 
2470 

4380 
4500 
4340 
4290 
4160 

2450 
2810 
2510 
2710 
2210 

2720 4810JJJ3040 6460JJ6180 3260JJ4660J3680 
2790 4520JJJ3110 6570JJ5770 3190JJ4420J3900 
2860 4340JJJ3590 6360JJ6960 3270JJ4070J4000 
2870 4290JJJ4470 6310JJ9870 3140JJ3670J3550 
2870JJ4200J5390 6660JJ10600 2800JJ3680J3420 

16 2210 2050 3910 2290 2980JJ4120J5450 7220JJ9990 2990JJ3640J4050 
17 
18 
19 
20 

2490 
2350 
2580 
2200 

2120 
2310 
2140 
2060 

3680 
3590 
3570 
3190 

2190J4100 3880JJ5310 6900JJ10000 2550JJ3370J3250 
2390J5480 3720JJ5290 6430JJ9360 2300JJ3370J2910 
2530J6810 3550JJ5490 6050JJ8910 2480JJ3100J3140 
2660 7580 3550JJJ5400 5830JJ8550 2700JJ3090J3370 

21 2350 2200 2710 2400J8120 3500JJ5160 5600JJ8270 2730JJ3030J3490 
22 
23 
24 
25 

2570 
2260 
2480 
2560 

2340 
2090 
2110 
2100 

2950 
3120 
3220 
2590 

2490J8010 3420JJ5110 5310JJ8210 3010JJ2730J3150 
2720 8230 3210JJJ5520 5090JJ8070 3050JJ2890J3090 
2730J8390 3470JJ5540 4860JJ7770 3180JJ2440J3080 
7360J8010 3250JJ5380 5000JJ7900 3240JJ2480J2590 

26 
27 
28 
29 
30 

2310 
2540 
2520 
2450 
2330 

2410 
2430 
2100 
2260 
2330 

2340 
3030 
2690 
2620 
3100 

2630J8070 3120JJ5290 4790JJ7580 6330JJ2410J3040 
2710 7810 3190JJJ5200 4630JJ6980 7970JJ2570J4730 
2460J7630 3100JJ5240 4690JJ6580 6260JJ2730J4580 
2940 --- 3000JJJ6780 4550JJ6170 6280JJ2680J3810 
2580J3000J7130 5880JJ5790 6920JJ2850J3660 

31 2360 --- 2900 2140J3270J--- 5950JJ--- 6940JJ4310J---

TOTAL 76920 67930 104010 77500 130700 136730 132340 182340 216380 131960 129590 115660 
MEAN 
MAX 
MIN 
CFSM 
IN. 

2481 
2960 
2200 
.74 
.85 

2264 
2620 
2050 
.67 
.75 

3355 
4700 
2340 
1.00 
1.15 

2500 
2940 
2110 
.74 
.86 

4668JJ4411J4411 5882JJ7213 4257JJ4180J3855 
8390JJ7380J7130 7220JJ10600 7970JJ7180J4730 
1960JJ3000J2740 4550JJ5060 2300JJ2410J2590 
1.39JJ1.31J1.31 1.75JJ2.14 1.26JJ1.24J1.14 
1.44JJ1.51J1.46 2.01JJ2.39 1.46JJ1.43J1.28 

CAL YR 1980JTOTAL 1339300JMEAN 3659JMAX 8280JMIN 1930JIN 14.78CFSM 1.09J

WTR YR 1981J
TOTAL 1502060JMAX 10600 MIN 1960JJJIN 16.58
MEAN 4115J CFSM 1.22J
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04101500 ST. JOSEPH RIVER AT NILES, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 41°49'45", long 86°15'35", in SW4 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 mil (9,495 km2). 


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.--51 years, 3,208 ft3/s (90.85 m3 /s), 11.88 in/yr (302 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 20,200 ft3/s (572 m3/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, 12,900 ft3/s (365 m3/s) June 15, gage height, 11.78 ft (3.591 m); minimum daily, 

2,040 ft3/s (57.77 m3/s) Nov. 13. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJJJAPR MAYJJJUNJJUL AUG SEP 

1 3190 2720 2540 3150 2730 7570 3620 7290 6050 5850 8020 4780 
2 2960 2340 3130 7820 2710 7140 3420 7180 6280 6690 7500 4460 
3 2970 2960 2910 3100 2240 6700 2790 7280 6390 6020 7520 5100 
4 2810 2620 3300 2470 2240 6660 3380 6810 6080 5280 6820 4710 
5 2920 2650 2800 2380 2200 6280 2850 6610 5580 5180 6390 4920 

6 2810 2080 3390 2600 2690 6080 3800 6100 5500 4990 6370 4350 
7 2740 2720 3310 2440 2680 5870 2300 5680 5420 4560 5820 4830 
8 2750 2430 4120 2420 2590 5610 3150 5560 5410 4000 5920 4650 
9 2640 2370 4810 7520 2660 5210 2870 5230 6310 3800 5440 4470 
10 2860 2570 5150 2250 3000 5130 3170 5620 7040 3700 5010 4570 

11 2980 2480 4700 2690 2620 5050 3230 7520 6690 3500 5020 3850 
12 2570 2640 4680 2980 2560 4780 3170 7630 6220 3300 4590 4160 
13 2800 2040 4590 2680 3030 4520 3650 6930 7380 3400 4460 3940 
14 2370 2460 4300 2840 2920 4480 4730 6630 11600 3300 4050 3980 
15 2600 2620 4360 2330 2950 4410 5690 7150 12700 3000 3990 3550 

16 2350 2390 4110 2480 3070 4400 6040 7760 11300 2700 3900 3840 
17 3140 2180 3790 2240 4070 3940 5260 7440 10800 2490 3790 4200 
18 2170 2330 3990 2380 6360 4310 5400 6980 10200 2350 3600 3120 
19 2730 2440 3480 2560 8140 3880 5550 6290 9430 2910 3800 3210 
20 2710 2230 3430 2730 8530 3790 5540 6090 9110 3350 3360 3310 

21 2380 2220 3040 2610 8680 3420 5420 5810 8700 3290 3460 3750 
22 2620 2500 2900 2490 8670 3660 5100 5680 8600 3610 2840 3500 
23 3030 2450 3330 2790 8500 3770 6040 5390 8470 3280 2990 3250 
24 2150 2090 3330 2890 8650 3660 5940 5140 8130 3540 3290 2990 
25 2970 2400 2920 2740 8540 3440 5770 5150 8290 3570 2460 3470 

26 2520 2160 2390 2560 8300 3160 5410 5170 8250 7660 2530 3040 
27 2720 2890 2980 2920 8100 3450 5410 4940 7380 10900 3370 5050 
28 2810 2520 2770 2680 7770 3260 5510 4750 7000 10900 2990 5310 
29 2770 2220 3000 3070 --- 3200 6760 5040 6330 10700 3000 4680 
30 2510 2530 3000 2710 3150 7580 7240 6430 8870 3140 4000 
31 2510 --- 2900 2440 3440 --- 6570 --- 7970 3960 ---

TOTAL 84060 73250 109450 81960 137200 143420 138550 194660 233070 154660 139400 1B3080 
MEAN 2712 2442 3531 2644 4900 4626 4618 6279 7769 4989 4497 4103 
MAX 3190 2960 5150 3150 8680 7570 7580 7760 12700 10900 8020 5350 
MIN 2150 2040 2390 2240 2200 3150 2300 4750 5410 2350 2460 2990 
CFSM .74 .67 .96 .72 1.34 1.26 1.26 1.71 2.12 1.36 1.23 1.12 
IN. .85 .74 1.11 .83 1.39 1.46 1.41 1.98 2.37 1.57 1.41 1.25 

CAL YR 1980JMEAN 3925 CFSM 1.07 INJ
TOTAL 1436550JMAXJ8900JMIN 2040J14.58 

WTR YR 1981J 12700JCFSM 1.21 INJ
TOTAL 1612760JMEAN 4419 MAXJMIN 2040J16.37 
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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. 

INSTRUMENTATION.--Water-quality monitor since Oct. 9, 1980. 

REMARKS.--In addition to water-quality monitor, water temperature readings and specific conductance samples were collected by a local 
observer in an approximate twice-weekly basis. Interruptions in the daily record were due to malfunctions of the instrument. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum daily recorded (water years 1979, 1981), 644 micromhos Feb. 11, 1981; minimum daily (water years 
1979, 1981), 310 micromhos, Mar. 4, 1979. 
WATER TEMPERATURES: Maximum daily recorded (water years 1979 -1981), 29.0°C July 20, 21, 1980; minimum daily recorded (water years 
1979-81), 0.0°C on several days during winter periods. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

OXYGEN, COLI- STREF" 
SPE.... J DIS- JFoRm, JTOCOCCI JHARD- 

STREAM- CIFIC J SOLVED FECAL, FECAL, HARD... NESS, CALCIUM 
FLOW, JCON- JOXYGEN, J(PER.. J0.7 JKF AGAR JNESS JNONCAR- JDIS- 
INSTAN- DUCT- PH TEMPER- NS- CENT UM-MF (COLS. (MG/L BONATE SOLVED 

TIME TANEOUS ANCE JATURE SOLVED SATUR- (COLS./ PER JAS J(MG/L (MG/L 
DATE J(CFS) J(UMHOS) J(UNITS) J(DEG C) J(MG/L) JATION) J100 ML) J100 ML) JCAC03) JCAC03) JAS CA) 

NOV 
05... J1315 J2520 J570 J7.6 J7.5 J12.1 J103 J300 JK50 J270 J35 J73 
JAN 
14... J1300 J3040 J637 J' 7.8 J.5 J14.8 J106 J720 J1200 J280 J42 J76 

MAR 
25... J1145 J3020 J581 J7.0 J12.8 J106 J 280 J76 
MAY 

1315 J5940 J440 J7.4 J15.0 J9.7 J97 JK60 J250 J29 J69 
JUL 
29... 0930 J11100 J353 J7.7 J19.5 J9.2 J101 JK10000 J160 J37 J45 

SEP 
30... 1030 J4290 J422 �8.1 J17.0 J9.2 J97 J 220 J31 J61 

MAGNE... JSODIUM POTAS- POTAS- BICAR- JALKA- CARBON 

J

SIUM, SODIUM, JAD- JSI0m, SIUm 40 JBONATE JCAR- JLINITY JDIOXIDE SULFATE 

J

DIS- DIS- J5092- DIS- DIS- FETFLD BONATE FIELD DIS- DIS- 
SOLVED SOLVED JTTON SOLVED SOLVED J(MG/L FET-FLD (MG/L SOLVED SOLVED 
(MG/L (mG/L PERCENT RATIO (MG/L (PCT/l. AS (MG/L AS (MG/L (MG/L 

DATE JAS MG) JAS NA) JSODIUM JAS K) JAS K40) JmCO3) JAS CO3) JCAC03) AS CO21 AS SO4) 

NOV 
05... J20 J12 J9 J.3 J2.1 J280 J0 J230 J11 J40 

JAN 
14.., J21 J13 J9 J.3 JP.7 J2.0 J290 J0 J238 J7.4 J49 

MAR 
25... J21 J11 J8 J.3 J2.1 J1.6 J 40 
MAY 
20... J18 J8.7 J7 J.2 J2.1 J1.6 J270 J0 J221 J4.7 J41 

JUL 
29... 12 J6.6 J8 J.2 J3.0 J2.2 J150 J0 J123 J4.3 J27 

SEP 
30... 17 J7.6 J7 J.2 J2.6 J230 J0 J189 J2.8 J37 

J

SOLIDS, SOLIDS, JNITRO- JNITRO- NITRO. 
CHLO.- JFLUO... JSILICA. RESIDUE SUM OF JSOLIDS, JNITRO- JGEN, JNITRO- JGEN, JGEN. 

J

RIDE, JRIDE, JDIS- JAT 180 JCONSTI- JDIS- JGEN, JNO2+NO3 JGEN, JAMMONIA AMMONIA 

J

DIS- JDIS. JSOLVED JDE(;. C TUENTS, JSOLVED NO2+NO3 JDIS- JAMMONIA JDIS- JDIS- 
SOLVED SOLVED (MG/L OTS- OTS (TONS TOTAL SOLVED TOTAL SOLVED SOLVED 
(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/1_ ,  (MG/L (MG/L (MG/L 

DATE JAS CL) JAS F) JSI02) J(mr;/L) J(mG/L) JDAY) JAS N) JAS N) JAS N) JAS N) JAS NH4) 

NOV 
05... J23 J.1 J7.1 J343 J322 J2330 J1.4 J1.4 J.380 J.400 J.52 

JAN 
14... J24 J.2 J8.4 J36b J343 J3000 J1.7 J1.1 J.640 J.440 J.57 

MAR 
25... J20 J.2 J6.4 J335 JP730 J1.7 J1.7 J.340 J.350 J.45 

MAY 
20... J19 J.2 J4.5 J318 J284 JS100 J1.8 J1.7 J.070 J.080 J.10 

JUL 
29... 9.8 J.1 J6.8 J234 J183 J7010 J1.9 J1.5 J.190 J.24 

SEP 
30... 18 J.2 �7.5 J285 J265 J3300 J1.3 J1.3 J.290 J.37 
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04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

J

NITRO- J SEDI- JSED. 

J

NITRO- GEN,AM- J PHOS- J MENT, JSUSP. 

J

GEN, JMONIA . JNITRO- JNITRO- JPHos- JPHOs- JPHORUS, CARRON, JSEDI- JDIS- JSIEVE 

J

ORGANIC ORGANIC GEN, JGFN. PHORI1S, PHORUS DIS- ORGANIC MENT, CHARGE, DIAM. 

J

TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JSOLVED JTOTAL JSOS- JSUS- J% FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L *ENDED PENDED THAN 

DATE JAS N) JAS N) JAS N) JAS NO3) JAS P) JAS PO4) JAS P) JAS C) J(mG/L) J(T/DAY) J.062 MM 

NOV 
05... J.62 J1.00 J2.4 Jit J.040 J.12 J.010 J5.3 J10 J68 J100 

JAN 
14... J.46 J1.10 J2.8 J12 J.030 J.09 J.010 J10 J82 J100 

MAR 
25... J.48 J.82 J2.5 J11 J.050 J.15 J.020 J4.5 J8 J65 J100 
MAY 
20... J.63 J.70 J2.5 J11 J.070 J.21 J<.010 
JUL 
29... 1.40 J3.3 J15 J.290 J.R9 J.080 J159 J4770 

SEP 
30... 1.20 J2.5 J11 J.120 J.37 J.050 J29 J336 J100 

CHRO- 
BARIUM. JCADMIUM JMIUM, 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 FRABLE SOLVED ERABLE SOLVED ERABLE SOLVED 

J

TIME J(UG/L J(UG/L J(UG/L J(0G/L J(UG/L J(UG/L J(UG/L J(0G/L J(UG/L J(UG/L 
DATE JAS AS) JAS AS) JAS BA) JAS RA) JAS Co) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

JAN 
14, • • 

MAY 

20... 
JUL 

29. • • 

SEP 
30• • • 

1300 J1 J2 J60 J0 J<1 J20 J10 J1 J1 

1315 J1 J1 J100 J50 J1 J<1 J20 J1 J0 

0930 J3 J2 J100 J40 J1 J<1 J10 J<10 J3 J5 

1030 J4 J3 J100 J10 J1 J1 J10 J<10 J6 J2 

MANGA- 

J

COPPER, JIRON, JLEAD, JNESE, MALAGA- MERCURY 
TOTAL COPPER, TOTAL IKON. TOTAL LEAD. TOTAL NESE, TOTAL MERCURY 
PECOV- DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS-
FRARLE SOLVED ERABLE SOLVED ERABLE SOLVED FRABLE SOLVED ERABLE SOLVED 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CU) JAS CU) JAS FE) JAS FE) JAS PB) JAS PB) JAS MN) JAS MN) JAS HG) JAS HG) 

JAN 
14... J8 J0 J240 J<10 J5 J5 J50 J40 J<.1 J<.1 

MAY 
20... J11 J3 J580 J<10 J3 J3 J70 J5 J.2 
JUL 
29... 16 J4 J4000 J50 J9 J2 J190 J2 J.2 J<.1 

SEP 
30... 15 J5 J820 J14 J3 J3 J70 J6 J.2 J<.1 

CARBON, 

J

NICKEL, J SELF- SILVER. JZINC, JCARBON, ORGANIC 
TOTAL NICKEL, SELE- NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS-
RECOV- nTs- NIUM. DIS- RECOV- DIS- RECOV- DIS- DIS- PENDED 
ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(Uri/L J(UG/L J(UG/L JAUG/L J(MG/L J(MG/L 

DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

JAN 
14.4.4, J5 J4 J0 J0 J0 J0 J30 J5 J.2 

MAY 
20... J38 J2 J0 J0 J0 J0 J50 J<4 J6.1 J.6 

JUL 
29- • J9 J6 J0 J0 J<1 J0 J50 J<4 J5.6 J5.2 
SEP 
30... J6 J3 J<1 J<1 J<1 J<1 J30 J5 J6.0 J1.6 



-- 

161 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOVJ
5,80 MAR 25,81 MAY 20981 JUL 29,81 SEP 30.81

TIME 1315 1145 1315 0930 1030 


TOTAL CELLS/ML 3700 7800 24000 6000 
 6300 


DIVERSITY:J 1.1 1.4 1.6 1.3
DIVISION 1.8 

.CLASS 1.8 1.1 1.4 1.6 1.3 

..ORDER 2.5 1.7 1.9 2.5 2.1 

...FAMILY 3.1 2.0 2.0 3.1 2.4 

....GENUS 3.5 2.0 2.3 3.5 3.2 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE)

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....SCHROEDERIA -- -- --
* 0

....TETRAEDRON -- -- -
 41 1 

...COCCOMYXACEAE 

....ELAKATOTHRIX 9800 26 -- -- - --

...nICTy0SPHAERIACEAE 

....DICTYOSPHAERIUM 64 2 -- 560 2 85 1 

...MICRACTINIACEAE 

....MICRACTINIUM 77 2 -- --

...00CYSTACEAE 

....ANKISTRODESMUS * 0 64 1 280 1 43 1 160 

....CLOSTERIOPSIS 
 * 0 -- -- --

....00CYSTIS * -- -
0 -- 150 2 

....SELENASTRUM 26 1 -- -- - -- -

...PALMELLACEAE 

....SPHAEROCYSTIS -- _.. -- 230 4 

...SCENEDESMACEAE 

....COELASTRUM -- - -- -- 2 --
110 

....CRUCIGENIA -- - -- -- -- - 330 5 

....SCENEDESMUS 180 5 -- 560 2 530 9 410 7 

....TETRASTRUM -- - 250 3 -- 85 1 -- -

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CARTERIA -- --
 -- - -- 140 2 

....CHLAMYDOMONAS 64 2 640 8 
 280 1 110 2 61 1

...PHACOTACEAE 

....PHACOTUS -- - -- - -- 43 1 --


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CFNTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 390 10 -- 130000 54 620 10 760 12 

....MELOSIRA --
-- - - 1800 8 580 10 22000 36 

....STEPHANODISCUS 270 7 49000 63 -- - * 0 -- -

..PENNALES 

...ACHNANTHACEAE 

....COCCONEIS -- -- * 
 0 

...CYMBELLACEAE 

....AMPHORA -- -- -- - * 0 

....CYMBELLA -- -- 64 1 61 
 1 

...DIATOMACEAE 

....DIATOMA --
 -- 43 1 --

...FRAGILARIACEAE 

....ASTERIONELLA 270 7 510 7 -- 9
550

....FRAGILARIA 
 230 6 -- - -- 110 2 100 2 

....SYNEDRA 
 64 2 190 2 420 2 64 1 200 3 

...GOMPHONEMATACEAE 

....GOMPHONEMA • 0 64 1 -- --

...NAVICULACEAE 

....NAVICULA 77 450 64 41
2 6 1 1 

...NITZSCHIACEAE 

....NITZSCHIA * 0 -- 280 1 85 1 61 1 


CRYPTOPHYTA (CRYPTOMONADS)

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 51 1 840 3 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 39 1 140 1 64 1 
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04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOVJMAR MAY JUL 29,81 30,81
5,80 25,81 20,81 SEP 

TIME 1315 1145 1315 0930 1030 


CELLSJCELLS PER- PER- CELLSJPER- PER-
PER- CELLS CELLS 

ORGANISM /MLJ/ML CENT /ML CENT /ML,J/ML CENT
CENT CENT 


CYANOPHYTAJ
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 530 14 250 3 2500 10 550 9 

..NOSTOCALES 

...HAMMATOIDEACEAE 

....RAPHIDIOPSIS 300 5 

...NOSTOCACEAE 

....ANABAENA 310 5 

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 260 7 3100 13 2000# 33 720 11 


EUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA -- * 0 

....TRACHELOMONAS 100 3 510 7 280 1 * 0 61 1 


NOTE: #J
DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 

WATER-QUALITY DATA• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

SPECIFIC CONDUCTANCE (mTCROMHOS/CM AT 25 rws. C)• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX MINJMEAN
J

MAXJMIN MEANJMAX MINJMEANJMAXJMIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 566 562 564 591 562 580 616 600 611 
568 564 566 578 558 566 609 60u 604 

3 574 562 567 567 559 564 601 589 594 
4 575 564 569 573 568 570 599 594 596 
5 578 566 574 576 573 575 604 565 599 

6 596 576 581 572 565 568 602 461 568 
7 
H 
9 

10 
551 
555 

---
547 
551 

---
549 
553 

595 
585 
587 
582 

578 
580 
580 
560 

584 
584 
584 
581 

576 
561 
546 
535 

562 
537 
538 
513 

571 
549 
543 
520 

607 
614 
616 
612 

598 
607 
60.3 
604 

603 
611 
611 
609 

11 
12 
13 
14 

560 
566 
656 
562 

549 
55? 
550 
556 

553 
559 
554 
560 

586 
589 
595 
591 

579 
579 
580 
579 

581 
584 
586 
584 

526 
537 
544 
548 

521 
527 
533 
544 

524 
530 
540 
546 

614 
609 
604 
609 

605 
586 
591 
600 

610 
601 
600 
603 

15 563 556 561 584 577 580 549 546 548 608 601 604 

570 551 563 582 578 580 551 549 550 614 603 607 
17 
14 563 

547 
547 

558 
555 

586 
585 

565 
581 

575 
582 

557 
561 

552 
554 

554 
558 

609 
613 

605 
600 

607 
608 

19 566 554 560 586 581 584 565 559 S62 607 600 603 
20 561 556 559 587 583 585 570 560 564 604 591 598 

el 563 554 558 593 583 588 575 571 573 603 592 597 
22 575 555 561 586 582 584 580 557 573 595 591 593 
23 568 554 560 588 580 582 566 560 563 593 590 591 
24 569 549 563 590 581 585 587 573 578 588 586 58/

25 572 487 554 584 579 582 602 578 594 593 587 590 


26 566 554 563 585 580 583 605 408 525 594 588 591 

27 567 553 561 586 
 575 580 610 599 604 592 581 586 

28 568 555 560 584 578 582 609 601 606 589 582 586 

563 557 560 589 
 575 583 611 600 604 586 577 581 

30 569 561 565 583 574 578 624 611 615 585 579 581 

31 566 561 564 
 --- --- --- 624 607 614 586 581 583 


MONTH 596 562 580 624 408 566 616 461 597 


DAY mAx MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 634 582 599 477 474 476 553 547 549 426 417 421 

2 629 591 611 483 478 480 559 544 550 437 42U 428 

3 600 519 578 489 483 486 561 544 548 439 435 436 

4 608 521 560 491 487 489 544 537 540 443 434 437 

5 621 585 604 495 489 492 543 537 541 449 441 445 


6 619 605 608 497 493 495 541 534 538 450 445 448 

7 637 607 622 502 498 500 561 536 544 450 446 448 

6 626 621 623 506 503 504 545 535 541 451 446 449 

9 626 611 618 510 506 508 537 527 532 451 444 448 

10 635 607 615 517 510 512 537 510 529 440 410 426 


11 644 608 627 519 514 517 536 522 528 414 404 411 
12 619 528 598 524 520 522 529 520 524 410 392 401 
13 627 527 572 527 524 526 524 511 519 415 406 409 
14 633 604 612 532 527 529 511 496 504 421 410 415 
15 641 608 618 534 528 531 505 490 500 425 416 421 

16 639 616 629 535 532 533 489 465 480 421 412 416 
17 626 590 606 538 534 536 466 448 462 427 408 417 
18 592 500 555 542 535 539 477 466 473 450 421 435 
19 494 404 440 555 540 544 482 478 480 462 447 455 
20 421 397 407 546 540 543 484 478 481 463 456 459 

21 454 421 436 550 545 548 492 483 486 468 461 464 

22 467 454 463 549 545 547 494 472 490 474 466 469 

23 466 457 460 550 547 549 477 465 472 479 471 475 

24 459 449 454 S53 549 551 474 470 472 484 466 478 

25 462 450 457 555 550 554 468 465 466 476 469 473 


26 464 461 463 558 550 553 472 465 468 475 463 470 

27 471 466 468 557 549 552 480 468 474 469 464 467 

28 475 471 473 555 544 552 480 462 474 469 465 467 

29 
 --- --- 555 550 552 463 458 459 469 464 466 

30 557 547 552 456 430 439 --- --- ---

31 553 547 549 --- --- --- ---


MONTH 644 397 549 558 474 526 561 430 502 
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J
 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MIN MAX MINJJMAX MINJJMAXJMEANMAXJMEANJJMEANJ MEANJMINJ


JUNEJ JULYJAUGUSTJSEPTEMBER 


1 494 482 486 
2 496 456 469 
3 461 454 457 
4 466 457 460 
5 468 461 465 

6 477 465 471 
7 482 477 480 
4 486 477 481 
co 485 480 483 
10 495 482 486 

11 --- ---J--- 500 488 492 
12 480 473J476 509 495 500 
13 486 478J481 506 500 504 
14 494 477J483 509 501 504 
ln 486 476J483 517 508 512 

16 487 481J484 520 506 514 
17 486 481J484 509 501 506 
18 489 486J487 516 503 509 
19 497 486J490 513 506 510 
20 502 494J498 511 509 510 

21 502 499J501 514 506 510 
22 509 501J506 518 508 513 
23 510 502J507 518 510 514 
24 508 504J507 521 514 518 
25 530 511J516 528 515 520 

26 527 502J513 527 407 511 
27 533 471J491 502 415 470 
28 508 493J501 490 441 466 
29 504 463J487 454 443 449 
30 491 479J486 455 426 442 
31 495 466J488 --- --- ---

MONTH 528 407 490 

TEMPERATURE, WATER (DEG.JC), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX MIN MEAN MAX MINJMEAN MAX MINJMEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 7.5 6.5J7.0 4.0 3.5J3.5 .5 .5 .5 
2 7.0 6.5J6.5 4.0 3.0J3.5 .5 .0 .0 
3 8.5 7.0J7.5 3.0 3.0J3.0 .0 .0 .0 
4 8.5 7.5J8.0 3.0 2.5J3.0 .0 .0 .0 
5 7.5 7.0J7.5 3.5 3.0J3.5 .0 .0 .0 

6 8.5 7.0J7.5 4.0 3.0J3.5 .0 .0 .0 
7 --- 9.0 8.0J8.5 4.5 4.0J4.5 .0 .0 .0 
0 --- --- --- 9.0 8.5J8.5 5.5 4.5J5.5 .0 .0 .0 
9 14.0 13.5 14.0 9.0 8.5J9.0 6.0 5.0J5.5 .0 .0 .0 
10 14.0 13.0 13.5 9.0 8.0J8.5 6.0 5.0J5.5 .0 .0 .0 

11 14.0 12.5 13.0 8.0 7.5J8.0 5.0 4.5J4.5 .0 .0 .0 
12 12.5 12.0 12.5 8.0 7.5J7.5 4.0 4.0J4.0 .0 .0 .0 
13 12.0 11.5 12.0 8.0 7.0J7.5 4.0 2.5J3.0 .0 .0 .0 
14 
15 

12.0 
12.0 

11.5 
11.5 

11.5 
11.5 

8.0 
7.0 

7.0J7.5 2.5 2.5J2.5 .0 
6.5J6.5 2.5 2.0J2.0 .5 

.0 

.0 
.0 

16 12.5 12.0 12.5 6.5 6.0J6.0 2.0 1.5J1.5 .5 .0 .0 
17 13.0 12.5 13.0 6.0 6.0J6.0 1.5 1.0.J1.0 .5- .0 .0 
18 13.0 12.5 13.0 6.0 5.5J5.5 1.5 1.0J1.5 .5 .0 .0 
19 
20 

13.0 
12.5 

12.0 
12.0 

12.5 
12.0 

5.5 
5.0 

5.0J5.0 1.0 
4.5J5.0 .0 

.0J.5 1.0 

.0J.0 1.0 
.0 
.5 

.5 

.s 

el 
22 

12.5 
12.0 

11.5 
11.0 

12.0 
11.5 

5.0 
4.5 

4.5J4.5 .0 
4.0J4.0 .5 

..0J.0 1.0 
.0J.0 1.0 

.5 

.5 
.5 
.5 

23 11.5 11.0 11.0 4.5 4.5J4.5 .5 .5J.5 1.0 .5 .5 
24 11.0 10.5 11.0 4.5 4.5J4.5 .5 .0J.5 1.0 .5 .5 
25 11.0 9.0 10.0 4.5 4.0J4.5 .0 .0J.0 1.5 1.0 1.0 

26 9.0 8.0 8.5 4.5 3.5J4.0 .0 .0J.0 1.5 1.0 1.5 
27 8.5 8.0 8.0 4.5 3.5J3.5 .0 .0J.0 1.0 1.0 1.0 
28 
29 
.30 
31 

8,0 
7.5 
7.0 
7.5 

7.5 
6.5 
6.5 
6.5 

7.5 
7.0 
7.0 
7.0 

4.0 
3.5 
3.5 
---

3.5J3.5 .5 
3.0J3.5 .5 
3.0J3.0 .5 
---J--- .5 

.0J.0 1.5 1.0 

.0J.5 1.0 .5 

.5J.5 1.0 .0 

.0J.5 .5 .0 

1.0 
1.0 
.5 
.5 

MONTH 9.0 3.0J6.0 6.0 .0J2.0 1.5 .0 .5 



 

STREAMS TRIBUTARY TO LAKE MICHIGAN 
J 165 

04101500 ST. JOSEPH RIVER AT NILES. MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

TEMPERATURE, WATER (DEG. Cl. WATFR YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY JMAX JMIN JMEAN JMAX JMIN JMEAN JMAX JMIN JMEAN JMAX JMIN JMEAN 

FEBRUARY JMARCH JAPRIL JMAY 
1 1.0 .5 1.0 3.5 3.5 3.5 12.5 11.5 11.5 13.5 13.0 13.5 2 1.0 .0 .0 3.5 3.0 3.5 12.5 11.0 11.5 14.5 12.5 13.5 3 .0 .0 .0 3.5 3.0 3.0 12.5 12.0 12.5 15.0 13.0 14.0 4 .0 .0 .0 3.5 3.0 3.5 14.0 12.5 13.0 16.0 14.0 15.0 5 .0 .0 .0 3.5 3.0 3.5 13.0 11.0 11.5 16.0 15.5 16.0 
6 .0 .0 .0 3.5 3.0 3.0 12.5 10.5 11.5 16.5 15.5 16.0 7 .5 .0 .0 3.0 2.5 2.5 12.0 11.0 11.5 16.5 15.0 15.5 0 .5 .0 .0 2.5 2.0 2.5 12.0 11.5 12.0 16.0 15.0 15.5 
9 .5 .0 .0 3.0 2.0 2.5 13.5 11.5 12.5 16.5 15.0 16.0 
10 .5 .0 .0 3.5 2.5 3.0 13.5 12.5 12.5 16.0 14.5 15.0 

11 .5 .0 .0 3.5 3.0 3.5 14.0 13.0 13.5 14.5 13.0 14.0 
12 .0 .0 .0 5.0 3.0 4.0 14.0 13.5 13.5 13.0 11.5 12.5 13 .0 .0 .0 4.5 4.0 4.5 14.0 13.0 13.5 12.5 11.5 12.0 
14 .5 .0 .0 5.5 4.0 4.5, 14.0 13.5 14.0 12.5 12.0 12.0 15 1.5 .5 .5 6.0 4.5 5.5 14.0 12.5 13.0 13.0 11.5 12.0 
16 1.5 1.0 1.5 6.0 4.5 5.5 13.5 12.0 13.0 13.5 11.5 12.5 17 2.0 1.0 1.5 6.0 5.0 5.5 14.5 12.5 13.5 13.5 12.0 13.0 16 1.5 1.0 1.0 5.5 5.0 5.0 15.0 13.0 14.0 13.5 13.0 13.0 19 
20 

1.5 
2.0 

1.0 
1.5 

1.0 
1.5 

5.0 
4.5 

4.5 
4.0 

4.5 
4.0 

15.0 
15.0 

14.0 
14.0 

14.5 
14.5 

14.5 
15.5 

13.0 
13.0 

13.5 
14.0 

21 3.0 2.0 2.5 5.0 3.5 4.5 14.5 13.0 14.0 16.5 14.0 15.0 
22 3.0 2.5 3.0 5.5 4.0 4.5 14.0 13.0 13.0 17.5 15.5 16.5 23 3.5 3.0 3.0 6.0 4.5 5.5 13.0 12.5 13.0 18.5 16.5 17.5 24 3.5 3.0 3.5 7.0 5.5 6.0 12.5 11.5 12.0 19.0 17.5 18.5 25 4.0 3.0 3.5 7.5 6.5 7.0 12.0 11.0 11.5 20.0 18.5 19.0 
26 4.0 3.0 3.5 6.0 7.5 7.5 12.0 10.5 11.5 19.5 19.0 19.5 
27 4.0 3.5 3.5 9.0 7.5 8.0 13.5 11.0 12.0 20.0 19.0 19.5 
28 3.5 3.5 3.5 10.0 8.0 9.0 13.5 13.0 13.5 20.5 18.5 19.5 29 --- --- --- 10.0 9.5 9.5 14.0 13.5 13.5 20.0 19.0 19.5 30 --- 10.5 10.0 10.0 14.0 13.5 14.0 --- --- --- 
31 --- 12.5 10.0 11.0 --- --- --- --- 

MONTH 4.0 .0 1.0 12.5 2.0 5.0 15.0 10.5 13.0 20.5 11.5 15.5 

J

DAY JMAX JMIN JMEAN JMAX JMIN JMEAN JMAX JMIN JMEAN JMAX JMIN JMEAN 
JUNE JJULY JAUGUST JSEPTEMBER 

J

1 J 23.0 J22.0 J22.5 

J

2 J 23.0 J22.0 J22.0 

J

3 J 22.0 J21.5 J22.0 4 

J

22.0 J21.0 J21.5 

7 J 21.0 
21.0 

9 J 21.0 
20.5 10 21.0 

J

--- J--- J--- J21.0 J19.5 J20.5 

J

23.0 J22.5 J23.0 J21.5 J20.0 J20.5 

J

23.5 J22.0 J23.0 J22.0 J20.5 J21.0 

J

23.0 J22.0 J22.5 J22.5 J21.5 J22.0 

J

22.5 J22.0 J22.5 J22.0 J21.0 J21.0 

J

22.5 J21.5 J21.5 J21.0 J20.0 J20.5 

J

22.0 J20.5 J21.0 J20.0 J18.0 J19.0 

J

21.5 J20.5 J21.0 J18.0 J17.0 J17.5 

J

21.5 J20.0 J21.0 J17.5 J16.5 J17.0 

J

21.5 J20.5 J21.0 J17.0 J16.0 J16.5 
21 J 22.0 �20.5 J21.0 J16.5 J16.0 J16.5 22 J 22.0 J20.5 J21.5 J16.5 J16.0 J16.0 23 J 22.5 J20.5 J21.5 J16.0 J15.0 J15.5 24 J 23.0 J21.0 J22.0 J16.0 J15.5 J15.5 25 J 25.0 J21.5 J22.5 J16.0 J15.5 J15.5 

J

23.0 J22.0 J22.5 J17.0 J15.5 J16.0 

J

22.5 J22.0 J22.0 J16.5 J16.0 J16.0. 

J

22.5 J21.5 J22.0 J16.5 J15.5 J16.0 

J

22.0 J21.5 J22.0 J16.0 J15.0 J15.5 

J

23.0 J21.5 J22.0 �16.0 J15.0 J15.0 

J

23.0 J22.0 J22.5 J--- J--- J--- 
MONTH J 23.0 J15.0 J19.0 

5 21.5 J20.5 J21.0 

J

20.5 
J

21.0 

J

20.5 
J

21.0 

J

20.0 
J

20.c, 

J

19.5 
J

20.0 

J

19.5 J20.0 
11 
12 
13 
14 
15 

18 
17 
18 
19 
20 

26 
27 
28 
29 
30 
31 



166J	 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04101800 DOWAGIAC RIVER AT SUMNERVILLE, 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 mil (660 km2). 


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.--21 years, 282 ft3/s (7.986 m3/s), 15.02 in/yr (382 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.J
. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,020 ft3/s (28.9 m3/s) Apr. 29, gage height, 7.74 ft (2.359 m); minimum, 169 ft3/s 

(4.79 m3/s) Aug. 25, 26, gage height, 3.36 ft (1.024 m). 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAYJOCTJDECJJFEB APR JUN AUGJ
NOV JAN MARJJJMAYJJJULJJSEP 


602J 254 

2 228 266 284 291 422 305 514J

1 230 273 314 290 288 440 316 460 284 289 


416 403 279 267 262 

262 278 458J 257
3 250 421 250 407 297 374 267 278 


4 262 264 370 251 282 402 302 343 268 271
419J 249 

5 252 263 341 279 277 292 322 310 243 238
401 394J


6 244 258 341 274 280 284 320 306 235
384 380J 232 

7 238 256 342 271 275 369 280 305 267 229
357J 225 

8 234 438 268 276 294 233
254 269 358 344J253 228 

9 228 252 516 254 264 352 313 329 231 220
335J244 


246 271 529J 212
10 223 457 272 351 313 363 236 218 


11 219 	 242 396 263 321 346 333 949J334 225 212 206 

244 266 855J 202
12 227 364 275 339 372 309 222 205 


13 232 241 350 265 316 333 400 471 201 198
662J230 

14 233 247 329 260 316 533 733 226 196
323 639J 200 

15 241 245 315 262 310 495 672 213 220 195
320 721J


606J 195 

239 260 521J


16 264 	 241 302 261 354 312 423 616 214 219 

17 28? 288 513 306 395 536 206 209 201 

18 314 238 284 256 738 301 373 458 200 200 211
471J

19 301 235 279 261 893 299 346 406 197 196
437J 203 

20 288 235 273 260 891 302 341 378 218 188
407J 198 


21 276 	 234 277 258 774 304 319 432 234 182
386J 195 

22 265 233 270 259 677 315 316 482 217 178
370J 198 

23 258 239 272 259 657 305 473 429 176 198
356J204 

24 260 261 272 257 623 297 471 385 196 173
350J 196 


260 258 441J 198
25 317 262 564 293 420 380 188 171 


409J 214 

255 308 385J 374 


26 316 251 265 286 510 303 383 353 229 170 

27 307 259 474 316 361 330 241 240 

28 306 276 263 307 462 473 314 392 282
305 368J 361 


--- 299 1000 357J
29 297 294 277 299 302 449 278 323 

30 287 292 283 317 823 580J379 272 433
293 291 

31 280 --- 292 325 591J318 263 ---
265 	 --- ---


TOTAL 8159 7597 10137 8374 12415 10446 12028 15193 12124 7912 6925 7075 

MEAN 263 253 327 270 443 337 401 490 404 255 223 236 

MAX 317 294 516 308 893 440 1000 733 449 289 433 

MIN 219 233 259 251 250 293 276 291 188 170
335J 195 

CFSM 1.03 .99 1.28 1.06 1.74 1.32 1.57 1.58 1.00 .88
1.92J .93 

IN. 1.19 1.11 1.48 1.22 1.81 1.52 1.75 2.22�1.15 1.01 1.03
1.77 


CAL YR 1980J115480 MAX MIN 184 1.24 16.85
TOTAL MEAN 316J795 CFSMJINJ

WTR YR 1981JTOTAL 118386 MAX MINJCFSMJINJ
MEAN 324J1000 170 1.27 17.27 




�

  �

         

 

167 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04102320 PAW PAW RIVER NEAR PAW PAW, MI 


LOCATION.--Lat 42°16'01", long 85°56'15", in SING NW4 sec. 27, T.2 S., R.14 W., Van Buren County, Hydrologic Unit 04050001, on down-

stream side of 40th Street bridge, 3.1 mi (5.0 len) northwest of Paw Paw, and 0.7 mi (1.1 km) downstream from confluence of North 
Branch and South Branch. 

DRAINAGE AREA.--195 mil (505 lane). 

WATER-DISOIARGE RECORDS 

PERIOD OF RECORD.--July 1980 to current year. 

GAGE.--Water-stage recorder. Altitude of gage is 685 ft (209 m), from topographic map (nearest 10 ft). 

RIMARKS.--Water- discharge records good. Occasional regulation caused by dam on South Branch Paw Paw River. Several observations of 
water temperature were made during the year. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,230 ft3/s (34.8 m3/s) May 11, 1981, gage height, 5.73 ft (1.747 m); minimum, 
108 ft3/s (3.06 m3/s) Sept. 29, 1980; minimum gage height, 0.91 ft (0.277 m) Aug. 21, 1981. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,230 ft3/s (34,8 m3/s) May .11., gage height, 5.73 ft (1.747 m); minimum, 110 ft3/s
(3.12 m3/s) Aug. 21, gage height, 0.91 ft (0.277 m). 

DISCHARGE. IN CURIC FEET PER sEcoNn, WATER YEAR OCTOBER 1979 TO SEPTEMRFR 1980 
MEAN VALUES 

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

1 128 158 229 
2 132 186 269 
3 130 356 324 
4 124 459 302 
5 181 380 263 

6 283 303 224 
7 281 249 164 
8 229 225 145 
9 175 206 192 

10 178 194 186 

11 176 177 165 
12 164 209 155 
13 189 206 172 
14 197 251 177 
15 184 395 174 

16 182 393 167 
17 249 351 223 
18 218 363 306 
19 191 358 323 
20 185 358 285 

21 182 700 267 
22 248 630 229 
23 159 379 217 
24 140 326 210 
25 146 288 203 

26 132 257 202 
27 155 196 196 
28 196 194 166 
29 233 185 136 
30 197 156 189 
31 173 176 ---

TOTAL 5737 9264 6460 
MEAN 185 299 215 
MAX 283 700 324 
MIN 124 156 136 
CFSM .95 1.53 1.10 
IN. --- 1.09 1.77 1.23 



�
168 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04102320 PAW PAW RIVER NEAR PAW PAW, MI--CONTINUED 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT DEC
NOVJ
APRJ JUL AUG SEP
JANJFEB MARJJMAY JUNJ


1 169 219 229 234 213 320 258 
 400 230 165 138 200

2 158 202 261 228 211 311 235 353 202 165 138 210
3 165 194 330 198 184 305 223 306 187 163 151 190

4 171 196 339 167 195 289 220 266 193 163 
 153 170

5 168 199 306 178 
 211 279 216 255 203 167 150 160 


6 162 198 256 211 213 273 210 239 187 164 146 160
7 159 195 299 225 204 265 207 221 171 160 141 150

8 157 191 444 218 
 197 248 204 214 170 152 149 150

9 153 184 596 210 187 215 223 209 
 189 144 149 150

10 151 166 514 201 180 250 241 253 213 142 145 148 


11 150 181 382 194 208 
 255 263 805 201 139 144 154

12 
 159 181 330 198 226 251 301 1070 177 138 136 149 

13 190 171 300 
 195 247 246 307 663 227 142 129 144

14 167 168 280 192 231 239 330 442 400 142 128 131
15 159 164 263 
 192 227 231 362 
 381 595 137 136 139 


16 170 177 232 187 256 337
225 363 505 134 140 137

17 197 179 201 189 345 220 286 319 376 129 139 156

18 250 166 210 176 659 209 259 283 295 132 134 160

19 233 163 198 178 1090 212 244 252 264 133 127 147

20 232 161 162 179 1060 222 249 240 238 140 118 146 


21 227 162 185 182 661 217 235 238 205 141 113 182
22 213 162 206 193 620 218
225 232 218 139 116 231
23 193 163 204 199 551 364
225 223 239 134 116 238

24 
 188 173 201 170 493 221 722 215 241 128 116 213
25 210 193 181 195 427 217 557 234 236 125 116 
 171 


26 253 195 165 236 388 225 359 253 220 131 116 178
27 264 183 178 
 237 349 262 314 280 205 144 154 237
28 254 183 197 
 230 334 267 301 271 190 161 185 255
29 232 196 203 
 243 --- 250 320 244 168 193 190 246
30 216 210 227 206 
 223 415 231 164 168 178 251
31 210 --- 234 195 
 260 --- 245 --- 140 190 ---


TOTAL 
 5980 5475 8313 6236 10367 7657 8980 10200 7309 4555 4381 5353

MEAN 193 183 268 201 
 370 247 299 329 244 147 141 178
MAX 264 219 596 
 243 1090 320 722 1070 595 193 190 255
MIN 150 161 
 162 167 180 209 204 209 164 125 113 131
CFSM .99 .94 1.37 1.03 1.90 
 1.27 1.53 1.69 1.25 .75 .72 
 .91
IN. 1.14 1.04 1.59 1.19 1.98 1.46 1.71 1.95 1.39 .87 .84 1.02 


WTR YR 1981J
TOTAL 84806 MEAN 232 1090 CFSM 1.19
MAXJMIN 113 INJ16.18 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04102320 PAW PAW RIVER NEAR PAW PAW, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--April 1980 to current year. 

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: September 1980 to current year. 
SUSPENDED-SEDIMENT DISCHARGE: July 1980 to current year. 

REMARKS.--Sediment samples were collected on an approximate daily basis by a local observer. Water-quality samples were collected about 
once a month. Daily water temperature record based on once-daily measurement at 1700 hours. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum daily, 25.0°C August 19, 1981; minimum daily, 0.0°C on several days during winter period. 
SEDIMENT CONCENTRATIONS: Maximum daily mean, 204 mg/L May 5, 1981; minimum daily mean, 1 mg/L November 5, 25, 1980. 
SEDIMENT LOADS: Maximum daily, 140 tons (127 tonnes) May 5, 1981; minimum daily, 0.52 tons (0.47 tonnes) November 25, 1980. 

cpIALITY DATA. iATF? \TAP OCTnPFP 1979 To SEPTEMBER 1980 

spp- (1)=.' NITRO- NITRO- NITRO- NITRO-
STPFAm- CIF IC SoLkiE0 GEN, 

FLOW. CON- OXYGEN, (PER- NITRATE NITRITE NC1 AMMONIA 
TNSTAN-pOrT- ',.41 TwmPFP- OTs- CENT TOT AL TOTALTOTAL .7 

TIM TAmFOUS ANCF ATI!PF SOLVFO SATUR- (MG/L (MG/L (r.j3 
DATE (CFS) (UMHOS) (UNITS) (OFn C) (m6/1 .) ATION1 AS N) AS N) N) AS N) 

APR 
24... 1210 236 440 11.5 

MAY 
08... lain 166 442 14.5 

JUN 
3... 1615 32 0 369 14.0 -- .83 .010 .84 .130 
4... 1045 405 383 17.0 --
OS... 1090 346 472 16.5 
10... 0810 764 343 14.5 .72 .020 .74 .000 

JUL 
09... 1300 170 437 7.9 70.5. 6.8 76 .69 .050 .74 .010 

AUG 
06... 0745 308 400 7.7 20.0 6.2 69 .50 .030 .53 .000 

SFP 
03... 1830 316 403 7.8 20.0 7.2 77 .17 .020 .19 .050 

NITRO- SEDI-
NTTOO_ NITRO- GEN.Am- PHOS- MENT,

nFN, GFN. ,e0NTA NITRO- NIT40- p4ns- °HOS- PROS- PHORUS, SFDI- DIS­
voonNT4 ORGANIC OGANTC OFN. GFN, PHOPUS. PHATE, PHOPUS ORTHO, MENT, CHARGE,

TOTAL TOTAL TOTAL TOTAL TOTAL._ TOTAL_ TOTAL_ TOTAL_ TOTAL_SUS- SUS-
("'G/L (MG/L. (MG/L ("A/1_ (MG/1 CoG/L (MG/L (MG/L PENDED PENDED

DATE AS Nm4) AS N) AS N) AS N) AS NO3) AS P) AS PO4) AS PO4)_AS 0)_(MG/L)_(T/DAY) 

4P9 
24... 4 2.5 

MAY 
8 3.6 

JUN 
3... .16 .NO .93 I.8 7.8 .130 .12 .40 .040 48 41 
4... -- -- -- -- -- -- 11 12 
05... -- -- 9 8.4 
10." .00 .74 .74 1.5 6.6 .050 .09 .15 .030 11 23 

JUL 
9.0.01 .40 .41 1.2 6.1 .040 .06 .12 .020 19 

1006... .nn .24 .24 .77 3.4 .050 .03 .15 .010 12 
SFP 


.06 .41 .41, .65 2.9 .280 .03 .86 .0100 i• • • 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04102320 PAW PAW RIVER NEAR PAW PAW, MI--CONTINUED 


WATER QUALITY DATA, WATER YEAP OCToPER 1980 TO SEPTEMBER 1981 


DXYGEN.J NITRO-

nTg- NITRO- NITRO- GEN. NITRO-


STREAm- CIETC SOLVED GEN GEN, NITRATE NITRATE GEM, 
PLOW. CON- OXYGEN. (PER- 01s- NgRA TF DIS- DIS- NITRITE 

INSTAN- DUCT- PH TEmPa.H- nIS- CENT SOLVEn r AL. SOLVED SOLVED TOTAL 
7T..F TANFOUS ANCE ATUPE SATUP-J(MG/L /L (MG/LsnLvFnJ('U /L

DATE (CES) (WAHOS) (UNITS) (DEG C) (mG/L) ATIOM) AS N) AS N) AS N) AS NO3) AS N) 

OCT 
IS... 1145 (59 450 -- 10.0 .59 .010 

DEC 
pco 32.1 444 7.3 1.0 11.4 .41 .65 .010

JAN 
OR... )400 210. 492 ' 7.8 .5 43 1.2 .9012.2 .010

FF8 
04... ,015 194 460 7.3 .0 12.3 R3 .94 .010 
19... 1 )15 1050 ?59 7.7 1.o 12.2 '35 .40 .010 
21... 1100 625 306 7.7 1.6 12.0 49 I.F, I.? .020
21... 1510 . 554 3S7 1.7 4.5 11.5 90 1.5 1.2 .010

'BAR 
P3,.. 1h00 246/ 400 7.8 4.5 11.4 89 1.2 .96 .55 4.2 .010

APP 
07... •(llo ?IA 42) ',„() 10.6 11.3 ,42 .66 <.010 

MAY 

I?... (10n P71 2 ,3 ,, 7.6 10.6 10.9 92 .54 .010 
14.,. 1,n0 424 
IA... 1440 368 

JUN 
10 ... 1045 209 436 7.9 17.6 7.1 76 .63 <.010 

JUL 
07... 1 101 160 430 ,-,.1 23.5 7.H go .39 <.010 

AII( 


05... 1 0 15 153 420 8.1 20.5 7.3 79 .74 .49 2.2 <.010
sFP 
16... 11.4S 137 420 ,-,.0 7.4 .(7ic)- 16.0 74 .020 

MTTOn- MTTP0* NTTPO- NITP0- NITRO- NITRO- NITRO- NITRO-
ncN. AVM. MIT"O- 6V,44 41T40-. AVM. NITP(1... GEN, NITRO- GEN. GEN.AM- GEN.NH4 

•NTIc,TIr MTTPITF GEN. NO2+u03 ,,ji,.N. AmmoNTA GEN. AMMONIA GEN. ORGANIC mONIA + + ORG. 
PTS- D's_ Nn24.NO3 nIs- 4o,4101,,T4 FITS- AmmONTA DIS- ORGANIC DIS- ORGANIC SUSP. 

SOIVFO SOLVE!) TOTAL SOLVFO TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL 
(Mr,/1_ (mG/L (Mr./L (MG/L (mG/L (.1",/1. (MG/L (MO/L (MG/L (mG/L (MG/L (MG/L

DATE Ac_:4) Ac 802) AS M) AS N) AS 8) AS N) AS NH4) 45' NH4) AS N) AS N) AS N) AS N) 

OCT 
IS... .60 .040 .05 .16 .20 

DEC 
03... .67 .040 .05 .25 .29 --

JAN 
OR... .110 .n3 .91 .,•k9 .110 .121 .13 .15 .15 .06 .27 

FF4 
04... -- .g'i .040 .34 .42 
19... .41 .060 .40 .46 --
21... v'i1.0 .03 1.2 I.? .06n .060 .06 .53 .,_-,? .69 
23... .010 .03 1.2 1.1 .070 .060 .08 .41 .47 .48 

MAR 
03... .010 .03 .47 .qh .110 .n70 .09 .19 .21 .30 .02 

APP 
07... .040 .57 .71 

MAY 
12... .57 .020 .7? .74 
1 4 ... 
16•• • --

JUN 
1 0 ... .63 .080 .44 .52 

JUL 
07... .39 .02n .46 .48 

AUG 
05... .010 .03 .46 .50 .020 .030 .U4 .42 .21 .44 .20 

SFP 
061 .050 .36 .41 



 

 

STREAMS TRIBUTARY TO LAKE MICHIGAN J 171 

04102320 PAW PAW RIVER NEAR PAW PAW, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

NITRO-
GFN.Am-
W./NIA + 
n9r;ANic 
nrs. 
(mO/(_ 

PATE JAS N) 

OCT 

NITP0_ 
GEN, 
TOTAL 
(mG/L 
AS N) 

RHOS- JPHOS- JSEDI- 
RHOS- PHOS- PHORUS. PHATE, JMENT, 

NITRO- PHOS- PHOS- PHOS- PHORUS, PHORUS, ORTHO, ORTHO, SEDI- JDIS- 
GEN, PHORUS, PHATF, PHORUS DIS- ORTHO, DIS- DIS- MENT, CHARGE, 
TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL SOLVED SOLVED sus- SUS-
(MG/L (MG/L ("O/L (HG/L (mG/L (mG/L (MG/L (MG/L PENDED PENDED 
AS NO3) JAS P) JAS PO4) AS PO4) JAS P) _AS P) JAS P) JAS PO4) J(MG/L) J(T/DAY) 

15... .80 3.5 .020 .00 .06 .000 
DEC 
03... .96 4.3 .050 .09 .15 .030 7 

JAN 
OP • • • .18 1.2 5.2 .040 .06 .12 .010 .020 .000 .00 5 

FE'S 
04... 1.4 6.1 .060 .020 7 

. J19... .87 3.9 .070 .21 .010 22 

21 ... .58 1.8 7.4 .040 .12 .030 .020 .010 .03 5 

2.3••• .53 1.7 7.4 .040 .12 .020 .010 <.010 5 
MAP 

01• • • .28 1.3 5.6 .020 .06 <.010 <.010 <.010 6 
APO 
07... 1.4 6.0 .040 .12 .010 4 

MAY 
12... 1.3 5.7 .050 .15 .030 11 
14... -- -- -- -- 7 
16... 6 

JUN 
10... 1.2 5.1 .030 -- .09 .010 23 

JUL 
07... .87 3.9 .040 .12 <.010 18 
AUG 

05••• .24 .90 4.0 .050 .15 <.010 <.010 <.010 12 

SFP 
16... 1.0 4.5 .040 .1? <.010 13 

DATE 

HARD- 
NESS JMAGNE- SODIUM ALKA- 

COLOR HARD- NONCAR- CALCIUM SIUM, SODIUM, AD... J
POTAS- 
SIUM, LINITY 

TUR- (PLAT- NESS BONATE :

A_ 

 DIS- DIS- DIS- LAB 

BID- INUM- J(MG/L J(MG/L SOLVED SOLVED SOLVED 

:/o3) 

SOLVED 

TIME TTY COBALT AS JAS J(MG/L J

SORP-

(MG/L RATIO PERCENT (MG/L AS 

(NTU) JUNITS) JCAC03) CAC031 JAS CA) JAS MG) JAS NA) JSODIUM JAS K) 

MAY 
12... 1900 J4.0 J43 J140 J9.0 J36 J12 J4.7 J.2 J7 J1.5 J130 

J

SOLIDS, SOLIDS, J CHRO- 

COLO- JFLUO- JSILICA, POTAS- JRESIDUE SUM OF JSOLIDS, SOLIDS, JCADMIUM JMIUM, 

J

SULFATE JRIDE, JRIDE, JDIS- JSIOM 40 AT 180 JCONSTI- JDIS- JDIS- JTOTAL JTOTAL 

J

DIS- JDIS- JDIS- JSOLVED DIS- JDEO. C TUENTS, JSOLVED JSOLVED ARSENIC JRECOV- JRECOV- 

SOLVE() SOLVED SOLVED (MG/L SOLVED DIS- DIS- (TONS (TONS TOTAL EPABLE ERABLE 
(MG/t.. (MG/L (MG/L AS (PCl/L SOLVED SOLVED PER PER (UG/L (UG/L ((1G/L 

PATE JAS co4) JAS CL) JAS F) JSI02) JAS K40) J(MG/L) J(MO/L) JAC-FT) JDAY) JAS AS) JA5 CD) JAS CR) 

J

25 J8.7 J.1 J6.3 J1.1 J201 J173 J.27 J516 J0 J1 J20 

MANGA- 
CORALT, COPPER, IRON, LEAD, JNESE, MERCURY. JNICKEL, 

J

TOTAL J TOTAL JTOTAL J
: STRON- ZINC, 

TOTAL TOTAL TOTAL LITHIUM J
STTFITJM 

J

SELE- JTOTAL 

J

(UG/L J (UG/L 

J

TIUM, JTOTAL 

J

PFrov- JRECOV- JRECOV -" RECOV- JDIS- JRECOV- JRECOV- JRECOV-

(tL 

JNIUM, 

(UG/L J(LIG/L J

RECOV- JDIS- JRECOV- 

(UG/L (LIG& 
FOAHLF FRABLE ERABLE ERABLE SOLVED

/ 
 FRABLE ERABLE ERABLE TOTAL ERABLE SOLVED ERABLE 

(UG/L (UG/L (1U3/L (UG/L 

J

AS CO) JAS CU) JAS FE) JAS PB) JAS LI) JAS MN) JAS HG) JAS NI) JAS SE) JAS SR) JAS SR) JAS ZN) 

J

1 J9 J600 J22 J<4 J20 J<.1 J3 Jn J70 J60 J30 

6.2 

2.0 

3.7 
63 
8.4 
7.5 

4.6 

2.3 

28 
0.0 
6.0 

13 

7.8 

5.0 

4.8 

MAY 
12... 

DATE 

MAY 
12... 



     

 

 

 

STREAMS TRIBUTARY TO LAKE MICHIGAN 

04102320 PAW PAW RIVER NEAR PAW PAW, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CHLOR- J DI- 
PCB, JALOQINe DAMF, J ODD, ODE, DDT, AZINON, 
DIS- JPCN JDIS, JDTS- J2.4-0, 2, 4-OP J()Ts- JDIS- JDIS-. JDIS-. 

TYME SOLVED DISSOLV SOLVE) SOLVED TOTAL TOTAL SOLVED SOLVED SOLVED SOLVED 
(UG/L) (Ur,/L) (UG/L) (Un/L) (0G/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 

MAY 
12... J1900 J<.1 J<.10 J<.01 J<.10 

J<.01 <.01 <.01 <.01 <.01 <.01 
22... J1418 J-- J .01.••• _ .00D 

HEPTA- J METHYL 
nT- J HEPTA- CHLOP JMALA- JMETH*. PARA- 
FLORIN ENDO*,  ENDRINo JCHLOR, EPDXIDE LINOANE THION, METHO- OXY- JTHION, 
MS- JSULFAN J()Ts- JETHT0N JDIS- JDIS- JDIS- JDIS- JMYL • CHLOR JDIS- 
SOLVED DISSOLV SOLVED DISSOLV SOLVED SOLVED SOLVED SOLVED TOTAL DISSOLV SOLVED 

DATE (IID/L) (UG/L) (UG/L) (UG/L) (UG/L) (04/1) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 

MAY 
12... J<.01 J<.01 J<.01 
J

<.01 J<.01 J<.01 J<.01 
J<.01 J.0 J<.01 J<.01 

22... J .0 J-- 

METHYL- JPARA- J TOX- 
TRI- JmTPFX, THION, PER- J APHENE, TRI- 
THION JDIS- JUTS- JTHANE JPROPHAM JSEVIN, SILVEX, 2,4,5-T JDIS- JTHION • 
DISSOLV SOLVED SOLVED DISSOLV TOTAL JTOTAL TOTAL JTOTAL JSOLVED DISSOLV 

DATE (us/L) (UG/L) (uG/L) (uG/L) (uG/L) (UG/L) (Ur,/L) (uG/L) (UG/L) (UG/L) 

MAY 
12... J<.01 <.01 J<.01 J<.01 J.0 J.n0 J<.01 J<.01 J<1.0 J.<.01 
22... J .0 J.00 J -- 

172 

DATE 

TEMPERATURE, WATER (DEG. Clo WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 
ONCE-DAILY 

OCT JNOV JDEC JJAN JFFH JMAR JAPR JMAY JJUN JJUL JAUG JSEP 

22.0 

DAY 

1 
2 
3 
4 

J

6 J 21.0 
7 19.0 

J

8 J 21.0 

J

9 J 20.0 

J

10 J 19.0 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

18.0 
17.0 
19.0 
19.0 
18.0 

17.0 
16.0 
16.0 
19.0 
20.0 

21 J 20.0 
22 J 18.0 
?3 J 16.0 
24 J 16.0 
25 J 16.0 

26 J 15.0 
27 � 14.0• 
28 J 15.0 
29 J 11.0 
30 J 16.0 
31 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04102320 PAW PAW RIVER NEAR PAW PAW, MI--CONTINUED 


TEmPEPATURE, w4T) (DEG. C), WATER YEAR OCTOBER 
ONCE-DAILYJ. 

1980 TO SEPTEMBER 1981 

oAy OCT NOV DEC JAN FEH MARJAPR MAY JUN JUL AUG SEP 

1 17.0 7.0 4.0 .0 3.0 4.0 11.0 15.0 19.0 24.0 22.0 
2 15.0 7.0 2.0 1.0 7.0 4.0 --- 15.0 20.0 24.0 21.0 
3 14.0 8.0 1.0 .0 2.0 4.0 16.0 20.0 24.0 ---
4 12.0 8.0 2.0 .0 1.0 4.0 17.0 22.0 21.0 
5 12.0 8.0 3.0 1.0 1.0 4.0 ---J' 16.0 21.0 22.0 

6 12.0 7.0 5.0 2.0 1.0 4.0 12.0 16.0 22.0 22.0 
7 13.0 8.0 7.0 2.0 1.0 4.0 12.0 16.0 22..•0 22.0 
8 13.0 0.0 --- . --- .0 4.0 --- 16.0 21.0 21.0 
9 13.0 9.0 5.0 3.0 1.0 4.0 13.0 16.0 19.0 20.0 
10 1P.n 8.0 3.0 --- 1.0 5.0 --- 15.0 20.0 20.0 20.0 

11 11.0 7.0 2.0 1.0 1.0 5.0 14.0 11.0 20.0 20.0 20.0 
1? 11.0 5.0 4.0 1.0 2.0 6.0 14.0 15.0 21.0 20.0 20.0 
13 11.0 7.0 2.0 2.0 ?.0 6.0 13.0 14.0 20.0 20.0 20.0 
14 11.0 7.0 3.0 3.0 7.0 6.0 13.0 14.0 22.0 19.0 20.0 
Is 11.n 6.0 2.0 2.0 2.0 6.0 14.0 13.0 24.0 17.0 17.0 

16 13.0 5.0 4.0 2.0 1.0 --- 14.0 23.0 20.0 14.0 
17 14.0 4.0 3.0 2.0 3.0 --- 14.0 22.0 20.0 15.0 
18 12.0 4.0 2.0 2.0 4.0 6.0 --- --- 22.0 20.0 16.0 
i4 11.n 4.0 1.0 2.0 4.0 6.0 15.0 --- 20.0 25.0 16.0 
20- 11.0 4.0 .0 2.0 4.0 6.0 --- 20.0 22.0 15.0 

21 11.0 4.0 --- 2.0 5.0 7.0 21.0 20.0 17.0 
22 10.0 4.0 2.0 3.0 5.0 8.0 20.0 21.0 17.0 
23 0.0 4.0 3.0 3.0 5.0 8.0 20.0 22.0 14.0 
4 9.0 4.0 ?.0 4.0 6.0 21.0 22.0 15.0 

25 8.0 4.0 2.0 4.0 5.0 9.0 14.0 20.0 21.0 22.0 15.0 

26 6.0 4.0 1.0 'J4.0 4.0 10.0 --- 20.0 21.0 22.0 16.0 
27 6.0 4.0 2.0 3.0 4.0 10.0 14.0 20.0 21.0 20.0 15.0 
2.1 6.0 --. 2.0 3.0 4.0 10.0 14.0 20.0 21.0 20.0 14.0 
24 6.0 4.0 1.0 3.0 --- 10.0 14.0 19.0 --- 20.0 13.0 
30 6.0 4.0 1.0 3.0 --- 14.0 19.0 24.0 22.0 ---
11 7.0 --- 2.0 3.0 --- --- --- 22.0 

SUSPENDED-SEDIMENT, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


MEANJMEANJMEANJMEANJMEANJMEAN 

CONCEN-JCONCEN-JCONCEN-JCONCEN-JCONCEN-JCONCEN-

TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS 


DAYJ
(MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L1 (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 --- ---	 13 5.5 10 6.2 

2 --- --- --- --- --- 30 15 11 8.0 

3 --- --- --- --- 48 41 --- 18 17 9 7.9 
4 --- 11 12 --- 8 9.9 8 6.5 
5 --- --- --- ---	 --- 8.2 5 3.6
9 8.4 	 8 


6 --- --- --- --- 10 8.2 6 3.6 

7 -- --- 13 8.7 7 3.1 


,INO .0 OBI8 --- --- 8 3.6 --- ---	 14 8.5 12 4.7 

9 --- --- --- --- 19 9.0 13 7.2 10 5.2 
10 --- --- 11 23 •••10 14 7.3 6 3.0 

11 --- --- ---	 --- - - 15 7.2 7 3.1 
12 ---	 --- - - 13 7.3 8 3.3 
13 --- ---	 -_- 12 6.7 9 4.2 
14 --- --- --- •••••••• OD - - 40 27 8 3.8 
15 --- --- - - - - 10 11 9 4.2 

16 - - --- --- --- 8 8.5 16 7.2 
17 --- 19 18 31 19 
18 --- --- --- --- 7 6.9 10 8.3 
19 --- --- --- 8 7.7 7 6.1 
20 --- --- 36 35 4 3.1 

21 --- ---	 -- 20 9.8 17 32 6 4.3 
22 --- --- ---	 --- 15 10 9 15 6 3.7 

--- 17 7.323 - - - --- --- 4 4.1 5 2.9 
24 4 2.5 --- --- 14 5.3 7 6.2 6 3.4 
25 - - - - 18 7.1 7 5.4 5 2.7 

26 --- --- ---	 --- 13 4.6 10 6.9 5 2.7 

27 --- --- --- --- 5 2.6 
28 .-- --- --- 21 11 9 4.7 6 2.7 

19 8.0 11 5.8 


29 -.-	 --- 12 7.5 8 4.0 3 1.1 

30 	 --- --- --- 14 7.4 9 3.8 4 2.0 

31 --- --- --- --- --- --- 12 5.6 11 5.2 ---


TOTAL 323.9 142.2 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04102320 PAW PAW RIVER NEAR PAW PAW, MI--CONTINUED 


SUSPENDED-SEDIMENT. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MEANJMEANJMEANJMEANJMEAN MEAN 

CONCEN-JCONCEN-JCONCEN-JCONCEN-JCONCEN-JCONCEN-

TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS 


DAYJ
(MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L1 (T/DAY) (MG/L) (T/DAY) (mG/L) (T/DAY) 


OCTOBER NOvEMBFR DECEMBER JANUARY FEBRUARY MARCH 

1 2 .91 3 1.8 4 2.5 4 2.5 5 2.9 6 5.2 
2 4 1.7 2 1.1 9 6.3 5 3.1 6 3.4 3 2.5 
3 2 .89 2 1.0 7 6.2 5 2.7 5 2.5 7 5.8 
4 3 1.4 3 1.6 3 2.7 5 2.3 3 1.6 6 4.7 
5 4 1.8 1 .54 4 3.3 11 5.3 3 1.7 3 2.3 

6 2 .87 3 1.6 3 2.1 8 4.6 .4 2.3 5 3.7 
7 
8 

4 
3 

1.7 
1.3 

2 
4 

1.1 
2.1 

24 
13 

19 
16 

8 
8 

4.9 
4.7 

4 
6 

2.2 
3.2 

5 
6 

3.6 
4.0 

9 4 1.7 2 .99 10 16 12 6.8 4 2.0 5 2.9 
10 3 1.2 2 .90 7 9.7 8 4.3 7 3.4 9 6.1 

11 3 1.2 3 1.5 7 7.2 12 6.3 9 5.1 9 6.2 
12 4 1.7 2 .98 3 2.7 8 4.3 5 3.1 4 2.7 
13 3 1.5 3 1.4 5 4.1 7 3.7 5 3.3 7 4.6 
14 3 1.4 3 1.4 6 4.5 10 5.2 12 7.5 6 3.9 
15 3 1.3 5 2.2 5 3.6 38 20 12 7.4 6 3.7 

16 3 1.4 4 1.9 5 3.1 2 1.0 10 6.9 12 7.3 
17 3 1.6 5 2.4 7 3.8 4 2.0 12 11 5 3.0 
18 4 2.7 11 4.9 8 4.5 5 2.4 25 44 6 3.4 
19 2 1.3 3 1.3 6 3.2 4 1.9 29 85 6 3.4 
20 2 1.3 3 1.3 15 6.6 7 3.4 5 14 4 2.4 

21 3 1.8 8 3.5 5 2.5 6 2.9 4 7.1 6 3.5 
22 3 1.7 9 3.9 3 1.7 5 2.6 3 5.0 5 3.0 
23 3 1.6 6 2.6 5 2.8 7 3.8 9 13 5 3.0 
24 4 2.0 5 2.3 20 11 6 2.8 4 5.3 8 4.8 
25 3 1.7 1 .52 7 3.4 5 2.6 4 4.6 8 4.7 

26 
27 

5 
3 

3.4 
2.1 

5 
4 

2.6 
2.0 

4 
4 

1.8 
1.9 

3 
7 

1.9 
4.5 

4 
3 

4.2 
2.8 

8 
8 

4.9 
5.7 

28 3 2.1 4 2.0 8 4.3 4 2.5 3 2.7 7 5.0 
29 3 1.9 5 2.6 4 2.2 3 2.0 --- --- 8 5.4 
30 2 1.2 4 2.3 5 3.1 7 3.9 --- 7 4.2 
31 4 2.3 --- 8 5.1 4 2.1 --- ---

TOTAL --- 50.67 56.33 166.9 123.0 257.2 125.6 

MEAN MEAN MEAN MEAN MEAN MEAN 
CONCEN- CONCEN- CONCEN- CONCEN- CONCEN- CONCEN-
TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS 

DAY (mG/L) (T/DAY) (MG/L) (T/DAY) (MG/L1 (T/DAy1 (MG/L) (T/DAY) (MG/0 (T/DAY) (MG/L) (T/DAY) 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

1 7 4.9 8 8.6 18 11 19 8.5 14 5.2 21 11 
2 8 5.1 14 13 19 10 17 7.6 11 4.1 15 8.5 
3 7 4.2 10 8.3 21 11 19 8.4 17 6.9 7 3.6 
4 6 3.6 10 7.2 26 14 19 8.4 16 6.6 22 10 
5 5 2.9 204 140 24 13 20 9.0 16 6.5 12 5.2 

6 4 2.3 10 6.5 24 12 18 8.0 12 4.7 
7 8 4.5 9 5.4 26 12 26 11 29 11 
b 11 6.1 19 11 21 9.6 18 7.4 21 8.4 ---
9 6 3.6 47 27 26 13 21 8.2 7 2.8 ---
10 8 5.2 19 13 17 9.8 17 6.5 8 3.1 55 22 

11 24 17 34 74 20 11 18 6.8 8 3.1 6 2.5 
12 22 18 9 26 22 11 18 6.7 12 4.4 4 1.6 
13 23 19 5 9.0 10 6.1 17 6.5 11 3.8 5 1.9 
14 25 22 4 4.8 9 9.7 20 7.7 7 2.4 5 1.8 
15 9 8.8 7 7.2 10 16 18 6.7 8 2.9 5 1.9 

16 6 5.5 9 8.8 15 20 15 5.4 12 4.5 5 1.8 
17 4 3.1 10 8.6 10 10 16 5.6 14 5.3 3 1.3 
18 8 5.6 38 29 12 9.6 13 4.6 21 7.6 13 5.6 
19 6 4.0 30 20 14 10 19 6.8 11 3.8 3 1.2 
20 4 2.7 27 17 16 10 18 6.8 7 2.2 30 12 

21 8 5.1 22 14 20 11 14 5.3 15 4.6 15 7.4 
22 8 4.7 17 11 22 13 19 7.1 9 2.8 7 4.4 
23 6 5.9 14 8.4 25 16 18 6.5 7 2.2 10 6.4 
24 4 7.8 13 7.5 23 15 16 5.5 10 3.1 15 8.6 
25 8 12 12 7.6 26 17 21 7.1 9 2.8 16 7.4 

26 10 9.7 14 9.6 21 12 38 13 7 2.2 15 7.2 
27 12 10 16 12 22 12 21 8.2 20 8.3 10 6.4 
28 12 9.8 15 11 23 12 31 13 19 9.5 8 5.5 
29 7 6.0 27 18 15 6.8 17 8.9 16 8.2 8 5.3 
30 7 7.8 19 12 18 8.0 15 6.8 10 4.8 8 5.4 
31 --_ --- ___ ___ --- --- 16 6.0 26 13 

TOTAL 226.9226.9 555.5 351.6 234.0 160.8 
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04102420 PAW PAW RIVER NEAR HARTFORD, MI 


LOCATION.--Lat 42013'01", long 86°12'02", in SE' SW4 sec.8, T.3 S., R.16 W., Van Buren County, Hydrologic Unit 04050001, on upstream 

rail of 6750th Street bridge, 1.3 mi (2.1 km) northwest of Hartford, and 0.3 mi (0.5 km) upstream from Pine Creek. 


DRAINAGE AREA.--311 mil (805 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--July 1980 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 625 ft (190 m), from topographic map. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Occasional regulation by dams above 

station. Several observations of water temperature were made during the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,760 ft3/s (49.8 m3/s) Feb. 21, 1981, gage height, 9.76 ft (2.975 m); minimum, 

226 ft3/s (6.40 m3/s) Aug. 22, 1981, gage height, 3.65 ft (1.113 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,760 ft3/s (49.8 m3/s) Feb. 21, gage height, 9.76 ft (2.975 m); minimum, 226 ft3/s 

(6.40 m3/s) Aug. 22, gage height, 3.65 ft (1.113 m). 


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

MEAN VALUES 


DAY OCTJ JANJMARJJMAY JUL SEPNOV DECJJFEB APRJJUNJAUG 


1 272 290 336 

2 266 306 368 

3 263 460 372 

4 260 467 370 

5 458 477 382 


6 536 518 386 

7 493 546 368 

8 447 494 329 

9 419 409 275 

10 380 357 287 


11 338 337 289 

12 324 329 280 

13 310 319 277 

14 311 492 283 

15 310 510 283 


16 344 468 281 

17 370 530 387 

18 359 623 415 

19 359 628 403 

20 340 631 405 


21 339 649 424 

22 322 632 418 

23 340 662 399 

24 324 755 371 

25 273 763 344 


26 263 619 335 

27 264 482 322 

28 296 406 311 

29 301 349 299 

30 311 312 262 

31 313 298 ---


TOTALJ --- --- 10505 15118 10261
J

MEANJ ---JJJ 339 488 342
---J---J--- --- --- ---J


JJ 536
MAXJ --- --- --- ---J763 424 

MINJ--- ---JJ---JJ ---
--- --- J
260 290 262 

CFSMJ---J---J--- --- J1.57
J --- 1.09 1.10 

J J
IN.J--- --- --- 1.26 1.81 1.23 
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04102420 PAW PAW RIVER NEAR HARTFORD, MI--CONTINUED 

DISCHARGE• IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV JAN FEB MARJJJ JUNJAUG SEP
DECJJ MAY
APRJ JUL 


1 
2 
3 
4 
5 

276 
282 
287 
293 
291 

343 
330 
325 
323 
318 

320 
372 
397 
398 
413 

370 
370 
360 
350 
330 

340J685 422 
330J624 422 
330J581 413 
330J549 399 
330J534 385 

632 
645 
654 
611 
535 

381 
372 
367 
333 
319 

279 
276 
274 
273 
271 

256 
252 
258 
269 
273 

310 
341 
358 
340 
298 

6 
7 
8 
9 
10 

285 
279 
274 
270 
266 

312 
308 
304 
301 
294 

454 
528 
621 
682 
710 

300 
320 
350 
370 
350 

330J510 376 
330J486 368 
330J466 363 
340J455 377 
340J431 389 

470 
425 
391 
369 
437 

324 
312 
293 
298 
319 

271 
267 
262 
256 
247 

273 
268 
263 
268 
268 

283 
275 
270 
257 
252 

11 
12 
13 
14 
15 

264 
267 
279 
289 
292 

283 
273 
277 
278 
275 

795 
827 
756 
630 
516 

340 
330 
325 
320 
320 

340J418 411 
340J422 446 
350J420 469 
370J412 528 
400J404 560 

873 
897 
1110 
1330 
1100 

334 
328 
375 
426 
427 

243 
243 
246 
247 
245 

262 
258 
253 
246 
248 

251 
244 
239 
237 
231 

16 
17 
18 
19 
20 

288 
308 
341 
345 
352 

268 
264 
270 
267 
260 

450 
420 
370 
343 
330 

320 
320 
320 
320 
320 

450J393 564 
598J384 566 
878J375 546 
1000J366 493 
1290J363 453 

939 
801 
674 
583 
502 

712 
805 
829 
730 
558 

242 
240 
234 
235 
236 

253 
253 
251 
245 
241 

232 
239 
256 
258 
256 

21 
22 
23 
24 
25 

350 
342 
334 
330 
345 

257 
254 
256 
266 
273 

320 
315 
310 
306 
298 

329 
304 
310 
315 
306 

1720J371 421 
1490J375 412 
1170J376 687 
1060J377 734 
1000J374 752 

449 
416 
395 
383 
405 

451 
427 
392 
381 
379 

241 
241 
238 
235 
229 

232 
227 
229 
229 
229 

250 
283 
306 
321 
324 

26 
27 
28 
29 
30 
31 

357 
357 
363 
368 
367 
358 

274 
280 
291 
301 
307 
---

332 
310 
280 
300 
325 
350 

333 
374 
390 
383 
375 
360 

934J380 875 
850J398 917 
768J407 800 
---J417 716 
---J432 667 

430 ........ 

422 
418 
416 
418 
431 
404 

362 
336 
316 
301 
286 
---

229 
235 
252 
273 
294 
282 

230 
255 
281 
309 
318 
304 

308 
328 
338 
343 
549 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

9699 
313 
368 
264 
1.01 
1.16 

8632 
288 
343 
254 
.93 
1.03 

13778 
444 
827 
280 
1.43 
1.65 

10484 
338 
390 
300 
1.09 
1.25 

18338J13615 15931 
655J439 531 
1720J685 917 
330J363 363 

2.11J1.41 1.71 
2.19J1.63 1.91 

18535 
598 
1330 
369 
1.92 
2.22 

12473 
416 
829 
286 
1.34 
1.49 

7836 
253 
294 
229 
.81 
.94 

8001 
258 
318 
227 
.83 
.96 

8777 
293 
549 
231 
.94 
1.05 

WTR YR 1981JTOTAL 146099 MEAN 400 MAXJ1720JMIN 227 CFSM 1.29 INJ17.48 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 177 

04102420 PAW PAW RIVER NEAR HARTFORD, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--April 1980 to current year. 

PERIOD OF DAILY RECORD.-- 
SUSPENDED-SEDIMENT DISCHARGE: July 1980 to current year. 

REMARKS.--Sediment samples were collected on an approximate daily basis by a local observer. Water-quality samples were collected about 
once a month. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SEDIMENT CONCENTRATIONS: Maximum daily mean, 188 mg/L May 12, 1981; minimum daily mean, 1 mg/L on several days during November 1980. 
SEDIMENT LOADS: Maximum daily, 659 tons (598 tonnes) February 21, 1981; minimum daily, 0.69 tons (0.63 tonnes) November 21, 22, 1980. 

WATER OIJALITY DATA, WATER YEAR OCTnRFR 1979 TO SEPTEMBER 1980 

OYYGEN, 
SPE- J 015- NITRO- NITRO- NITRO- NITRO- 

STREAM- CIFTC J SOLVED GEN, 
CON- JOXYGE J

GEM, 

TOTAL 
m. (pER- NITRATE NITRITE NO2+NO3 AMMONIA

(L 

GEN. 

TOTAL 
FLOW. 
INSTAN- DUCT- PH 'TEMPER- DIS- CENT TOTALGEN,  TOTAL 

TIME TANFOUS ANCE JATHPF SOLVED SATUR- (MG/L (MG/L 

J

AS N) 
J(MG/L 

AS N) DATE J(CFS) J(UMHOS) J(UNITS) J(DEG C) (MG/1.) JATION) JAS N) JAS N) 

APR 
23... J1500 J473 J420 J16.0 

MAY 
09,.. J1505 J279 J448 J14.0 J -- J-, J...- 
JUN 
04... J1520 J470 J374 J18.0 J .78 J.020 J.80 .060 
05... JnA50 J489 J362 J16.5 J-- -- 
10... 1130 J946 J265 J15.0 J -..- 
11... 0840 J1120 J288 J14.0 J .36 J.38 J.030 

JUL J
.020 

10... J0900 J386 J430 J7.8 J20.5 J6.5 J73 J.81 J.160 J.97 J.000 
AUG 
06... J1400 J536 J383 J7.8 J20.0 J7.0 J_79 J.21 J.000 J.21 J.010 

SEP 
04... J1230 J362 J421 J8.0 J19.5 J7.7 J132 .010 

J

.55 J.56 .040 

NTTRO- 
GEN. 

AMMONIA 
TOTAL 
(mG/L 

DATE JAS NH4) 

APP 

NITRO- 
NITRO- GEN,Am- 

J

6FN, JVONIA 
ORGANIC ORGANIC 

J

TOTAL JTOTAL 

J

(MG/L J(MG/L 

J

AS N) JAS N) 

SEDI- 
PHOS- JMENT, 

NITRO- NITRO- PHnS- RHOS- PHOS- PHORUS. SFOI- DIS-
GPN, GEM, PHORus, PHATE, PHORUS OPTHO. MENT, CHARGE, 
TOTAL JTOTAL JTnTo TOTAL JTOTAL JTOTAL JSUS- JSUS- 
(MG/L (MA/1._ (MG/t_ (mG/L (MG/L (MG/L PENDED PENDED 
AS N) JAS NO3) JAS of JAS PO4) AS PO4) JAS P) J(MG/L) J(T/DAY) 

23... 12 15 
MAY 
09... -.. -- 9 6.8 
JUN 
n4... .07 .66 .72 1.5 6.7 .100 .06 .31 .020 46 59 
05... .... .... 44 58 
10... -- -- 29 74 
11... .04 .64 .67 1.1 4.6 .050 .06 .15 .020 32 97 

JUL 
10... .00 .61 .61 1.6 7.0 .080 .09 .25 .030 33 34 
AUG 
06... .01 .33 .34 .55 2.4 .050 .00 .15 .000 24 35 

SFR 
04... .05 .40 .44 1.0 4.4 .090 .06 .25 .020 19 19 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04102420 PAW PAW RIVER NEAR HARTFORD, MI--CONTINUED 

TIrJ DUALITY DATA, 447E4 YFAQ OCToRER 1940 TO SEPTEMBER 1981 

OXYGEN,JNITRO- NITRO-

SPE- DIS- NITRO- NITRO- GEN, GEN, NITRO-

STPEAM- cTFIcJ GEN, NITRATE GEN,
SOLVED GENJ NITRATE 

FLOW, CON-JoXYGEN, (PER- DIS- NITRATE DIS- DIS- NITRITE 

INSTAN- DUCT- PH YEtiPER- nIS- CENT SOLVED TOTAL SOLVED SOLVED TOTAL 


TIME TANEOIIS ANCE ATURE SOLVED SATUR- (MG/L (MG/L (MG/L (MG/L (MG/L

DATE (CFS) (UNITS) (mG/L) AS N) AS N) AS N)
(UMHOS) (DEG C) ATION) AS N) AS NO3)J

OCT 
1130J450JJ
14•• •J294 9.0J .59J .000 

DEC 
04...J400 6.8 13.0 R4 -... .0201200 490 1.0 .75 
JAN 


1?•• • 110n 436 6.9 .0 12.? 82 1.2 .89 .87 3.9 .020 
FF 4 
OS...J 440 .0 ASJ -- .020••• 40_0430 -- 7.1�12.6JJ.87JJ

1145 -- --17...J550 4.5 -- -- -- --

2n• . •J1100J1220 7.4J 2.6 .94
282JJ1.n 12.3 85 .94 4.2 .030 

21... 1930 1700 296 7.8 2.0 12.7 40 1.7 .98 .98 4.3 .020 

21•• • 0930 1230 294 7.1 3.5 11.4 86 1.6 1.1 1.10 4.9 .020


MAR 
04 • • • 1100 555 6(1 7.5 4.5 12.0 92 1.2 .87 3.9 <.010 

APR 
04... 0425JJ430J10.5
363J8.0 10.2JJJ
91J <.010 

MAY 

11••• 1630JJ275JJ11.5 45J.38J
1200 7.5 9.5JJJ .010 

14... 1700 1300 

943 
JUN 
11... 1000JJ430JJ18.0 82 .020 

16••. 1100JJ


332 7.7 7.9 .55 
JUL 
07... 1400JJ432 8.4 22.0 42 .73 .020264J 8.0 
27... 0915 239 235 

AUG 
OS... 1545JJ435JJ21.0 8.3JJJ91 .01 .01JJ<.010
273 h.1 .42JJ.00J


SE° 

16...J228 8.1 17.0 .89J.68J.020
1430J430JJ8.7JJJ


NITRO- MTTPO- NITRO- NTTPO- NITRO- NITRO- NITRO- NITRO-
NITRO- GEN, N1T9r)- GEN, NITRO- GEN, GEN,AM- GEN.NH4 

NITRITE NITRITE GEN,JJGEN,JJGEN. GEN,J + ORG. 
GEN.JGEN, NITRO- GEN,J


NO2+NO3 Am4ONIAJAMMONIAJJORGANIC MONIA +J

OTs- 015- m02+NO3 DIS- AMMONIA DIS- AMMONIA 015- ORGANIC DIS- ORGANIC SUSP. 

selvEn SOLVED TOTAL SoLvE0 TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL 
(mG/1J(MG/LJ(HG/L (mG/LJJJ(MG/LJJ (MG/L
(MG/LJ(MG/L (MG/L (MG/L (MG/LJJ(MG/LJ


DATE AS N) AS NO2) AS N) AS N) AS N) AS N) AS NH4) AS NH4) AS N) AS N) AS N) AS N) 

OCT 
14...J .59 .040 .05 .21 .25 

DEC 
04...J .78< .050 06 .33 .38 - -
JAN 
12... .030J.91JJ.120JJ.15 .28 .24.10 .90 .08n .10 .40 

FER 
--J
05... .89J.100J .35J.45 


17... --J--J-- __JJJ-- .....
-- -- --JJ
J

.07 . .13J
20.., .020J.97JJ97 .0130 .100JJJ .25 1.5 .33 


21... .020J1.0JJ.100 .09J.57JJ
.07 1.1 .070JJJ.63 .73 

23... .020 .07 1.1 1.1 .050 .040 .05 .54 .43 .59 


MAP 
04• . • .010J.86 .81 .060 .060 .08 .24 .30 .00.03 .29 

APP 
OR• • • .62J.040J .45J.49J--

MAY 
13... .39J .....J .78.030J .75J

14... --J -- -....J......
--J ....JJ

16... --J -.. 


JIIM 

11... .57J .89J --
--J
.040J .93J

JUL 
07... .75JJ .56 .58-- .020J
 
27• • • .....
-....J


AUG 
.01J<.010 .39JJ
0C••• <.010J .n1J.020JJ.03J.48 .48J.07 

SFP 
16... .70 .030 .46 -- .49 --



 
 

 
 

STREAMS TRIBUTARY TO LAKE MICHIGAN J 179 

04102420 PAW PAW RIVER NEAR HARTFORD, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

J

NTT90- J PHOS- JPHOS- JsEni- 

J

GEN.Am- J PHns- RHOS- PHORUS, PHATE, JMENT, 

J

MONTA • JNITR0- JNITRO- JPios- J,Hos- JpHns- JpHoPus, PHOPUS, JORTHO. JORTHO. JSEDI- JDIS- 
ORGANIC (W0, GFt,, PHOQUS, PHATE. PHORUs DIS- ORTHO, DIS- DIS- MENT, CHARGE, 
DTs. TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL SOLVED SOLVED SUS- SUS- 
(MG/I_ (mo/L (mG/L (MO/L (,q3/L (4C/L (MG/L (mG/L (MG/L (MG/L PENDED PENDED 

()ATE JAS N) JAS N) JAS No3) JAS P) JAS PO4) JAS PO4) JAS P) JAS P) JAS P).' JAS PO4) J(MG/L) J(T/DAY) 

OCT 
14 • • • 

rwr. 
04• • • 

.84 

1.2 

3.7 

5.1 

.030 

.040 

.00 

.09 

.04 

.12 

.000 

.030 

2 

7 

1.6 

7.6 
JAN 

• • .32 1.3 5.0 .030 <.03 .09 .020 <.010 <.010 <.03 -- 
PFFA 
05... 1.3 S.9 .030 .09 .020 4 -- 
17... -- -- ..- -- -- -- 18 27 
20... 1.6 1.1 5.8 .074) .21 .130 .030 .100 .31 61 201 
21... .64 1.7 7.7 .060 .P.4 .020 .020 .010 .03 142 652 
21... .47 1.7 7.5 .050 .15 .030 .020 .010 .03 12 40 
MAP 
04... .15 1.2 'i.2 .030 .09 .020 .020 <.010 7 10 
APP 
OH... 1.1 4.9 .o30 .09 .010 6 5.9 

MAY 
13... 1.2 '4.2 .080 .25 <.010 27 87 
14... 29 102 
16... 9 23 

JUN 
11... 1.5 6.6 ..140 .43 .050 40 36 

JUL 
07... 1.3 5.9 .070 .21 .040 18 13 
27... 20 13 

4116 
05... .41 .49 P.2 .080 .25 .050 <.010 .010 .03 7 5.2 
SEP 
16... 1.2 5.3 .040 el? .020 8 4.9 

HARD- 
NESS JMAGNE- JSODIUM JPOTAS- ALKA... 

J

COLOR HARD- NONCAR- CALCIUM STUN, SODIUM, JAD- JSUM, LINITY 

J

TUR- (PLAT- NESS BONATE DIS- DIS- DIS- SORP- JDIS- LAB 

J

RID- INUM- J(MG/L J(MG/L SOLVEn soLvEn SOLVED JTION JSOLVED (MG/L 
TIME ITY COBALT AS JAS J(MG/L. (MG/L (MG/L RATIO PERCENT (MG/L AS 

DATE J(NTU) JUNITS) JCAC03) CAC03) JAS CA) JAS MG) JAS NA) JSODIUM JAS K) JCAC03) 

MAY 
13... J1630 J4.4 J40 J140 J7.0 J36 J13 J5.0 J.2 J7 J1.6 J130 

J

SOLIDS, SOLIDS, J CHRO- 

J

CHLO- JFLUO- JSILICA, POTAS- JRESIDUE SUM OF JSOLIDS, SOLIDS, JCADMIUM JMIUM, 
SULFATE JRIDE. JRIDE, JDIS- JSIUM 40 AT 180 JCONSTI- JDIS- JDIS- JTOTAL JTOTAL 
oTs- J. ors- JDIS- JSOLVED DIS- JDEG. C TUENTS, JSOLVED JSOLVED ARSENIC JRECOV- JRECOV- 
souvEn- SOLVED SOLVED (MG/L SOLVED OIS- DIS- (TONS (TONS TOTAL ERABLE ERABLE 
(mG/L (MG/L (MG/L AS (PCl/L SOLVED SOLVED PER PER (UG/L (UG/L (UG/L 

DATE JAS 504) JAS CL) JAS F) JSI021 JAS K40) J(MG/L) J(MG/L) JAC-FT) JDAY) JAS AS) JAS CD) JAS CR) 

MAY 
13... J19 J8.2 J.1 J6.1 J1.2 J187 J165 J.25 J606 J1 J1 J<10 

J

MANGA- J STRON- 
COBALT. COPPER. IRON, LEAD, JNESE, MERCURY NICKEL, JTIUM, STRON- ZINC, 
TOTAL TOTAL TOTAL TOTAL LITHIUM TOTAL TOTAL TOTAL SELE- TOTAL TIUM, TOTAL 
RECOV- RECOV- RECOV- RECOV- DIS- RECOV- RECOV- RECOV- NIUM, RECOV- DIS- RECOV-
ERABLE FRABLE ERARLE EPAHLE SOLVED ERABLE ERARLE ERAHLE TOTAL ERABLE SOLVED ERABLE 
(Ur,/L J(UG/L J(UG/L J(0G/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CO) JAS CU) JAS FE) JAS PH) JAS LI) JAS MN) JAS HG) JAS NI) JAS SE) JAS SRI JAS SR) JAS ZN) 

MAY 
13... J1 J17 J600 J40 J<4 J30 J<.1 J8 J0 J70 J60 J30 



 

 

           

   

       

      
     

 

--- 
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180 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04102420 PAW PAW RIVER NEAR HARTFORD, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


CHLOR-J D/-

PCR,JALORIN, OAHE,J DDO, DOE, DOT, AZINON, 

DIS- PCNJJOIS-J DIS-JJ
DIS-J nis- DIS-
2,4-0, 2, 4-OP DIS-JJ


TIME SOLVED DISSOLV SOLVED SOLVED TOTAL SOLVED SOLVED SOLVED SOLVED
TOTALJ

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UO/L) (OG/L) (0G/L) (0G/L) (UG/L) (UG/L) 

MAY 
13• • • 1630 <.1 <.10 <.01 <.10 .02 <.01 <.01 <.01 <.01 <.01 
22.e.J _ -1020J
 

HE0TA- METHYL 
ni- HEPTA- CHLOP MALA- METH- PARA-
ELOPIN ENDO- ENOPIN.JcHLAp, EPDXIDE LTMOANE THION, METHO- OXY-JTHION, 

DIS- SOLFANJ Dig- nismJ CHLOP ' DIS-
DIS- ETHIONJ DIS-J
DIS-JJ MYLJ

SOLVED DISSOLV SOLVED DISSOLV SOLVED SOLVED TOTAL DISSOLVJ
snLvED SALVEDJ SOLVED 

(OG/L) (UG/L) (UG/L) (UG/L)J(On/1)JJ
DATEJ (UG/L) (Ur/L) (UG/L) (UG/L) (UG/L) (UG/L) 

MAY 
13• • • <.01 <.01 <.01 <.01 <.01 <.01 <.01 
2? . • oJ --

METHYL-JPARA-J
 
TP1-J
MIPEX, THION, PER-J
 

.0J<.01
<.01JJ<.01J
J


.0
--JJ --


Tnx-

APHENE, TRI-


THIONJDIS- THANE SEVIN, SILVEX, 2.4.5-1 DIS- THION
DIS-J PROPHAM 

DTSSOLV SOLVED SOLVED DISSOLv TOTALJ
TOTAL TOTAL TOTAL SOLVED DISSOLV 


DATEJ(OG/L)J(UG/L)J(00 /L)JJ(0G/L)JJ(UG/L)J
(116/L) (OG/L)J(UG/L) (UG/L)J(UG/L) 


mAy 
13...J<.01 <.01JJ.00 <.01 <.01<.01 <.01 .0J<.01 <1.0 
22... -- -- -- -- .0J.00 

SUSPENDED-SEDIMENT, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


MEANJMEANJMEANJMEANJMEANJMEAN 

CONCEN-JCONCEN-JCONCEN-JCONCEN-JCONCEN-JCONCEN-

TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS 


DAY (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 --- --- --- --- 16 13 33 30 

2 --- --- --- --- 56 46 19 19 

3 ..-- --- --- --- 56 70 16 16 

4 --- --- --- 46 59 --- --- 29 37 19 19 

5 44 58 --- 27 35 17 18 


6 --- --- --- --- 26 36 17 18 

7 --- --- --- 16 24 15 15 

8 --- --- --- --- --- --- 20 27 12 11 

9 --- 9 6.8 --- --- 17 19 14 10 

10 --- --- 29 74 33 34 15 14 13 10 


11 --- --- 97 --- 19 17 13 10 

12 --- --- --- 19 17 13 9.8 

13 --- --- --- --- ....... 24 21 14 10 

14 --- --- --- --- --- --- --- 35 46 10 7.6 


32 


15 --- --- --- --- --- 29 40 13 9.9 


16 --- --- --- --- --- 23 29 13 9.9 

17 --- --- --- 14 20 22 23 

18 --- --- --- --- --- 18 30 24 27 

19 --- --- --- --- --- --- 14 24 19 21 

20 --- --- --- --- 13 22 17 19 


21 --- --- --- 20 18 15 26 13 15 

22 --- --- --- --- --- 18 16 15 26 18 20 


12 15 --- 20
23 --- --- 18 16 29 12 13 

24 --- --- --- --- 19 17 11 22 9 9.0 

25 --. --- --- --- 14 10 14 29 10 9.3 


26 0.MMO - - 17 12 15 25 7 6.3 
27 --- --- mm.. 19 14 15 20 12 10 
28 23 18 33 36 9 7.6 

WMM M.M.m MM.. MO.m.029 21 17 18 17 6 4.8 

...... 5.0...sm.30 - - MM... 22 18 15 13 7 

31 M.M.M. ......M ........ 19 16 16 13 ---


413.2
TOTAL 843 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04102420 PAW PAW RIVER NEAR HARTFORD, MI--CONTINUED 


SUSPENDED-SEDIMENT• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MEANJMEANJMEANJMEANJMEANJMEAN 

CONCEN-JCONCEN-JCONCEN-JCONCEN-JCONCEN-JCONCEN-

TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS 


DAYJ
(MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L1 (T/DAY) (MG/L) (T/DAY) 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

1 
2 
3 
4 

9 
12 
18 
5 

6.7 
9.1 
14 
4.0 

3 
3 
4 
4 

2.8 
2.7 
3.5 
3.5 

5 
6 
6 
7 

4.3 
6.0 
6.4 
7.5 

7 
8 
8 
8 

7.0 
8.0 
7.8 
7.6 

5 
8 
13 
10 

4.6 
7.1 
12 
8.9 

7 
12 
9 

11 

13 
20 
14 
16 

5 6 4.7 5 4.3 4 4.5 8 7.1 4 3.6 7 10 

6 7 5.4 5 4.2 4 4.9 8 6.5 '8 7.1 9 12 
7 5 3.8 3 2.5 18 26 8 6.9 12 11 11 14 
8 
9 
10 

6 
5 
5 

4.4 
3.6 
3.6 

3 
2 
2 

2.5 
1.6 
1.6 

16 
14 
14 

27 
26 
27 

9 
8 
6 

8.5 
8.0 
5.7 

18 
9 
10 

16 
8.3 
9.2 

11 
8 
7 

14 
9.8 
8.1 

11 
12 

4 
4 

2.9 
2.9 

1 
2 

.76 
1.5 

12 
11 

26 
25 

6 
7 

5.5 
6.2 

12 
12 

11 
11 

8 
6 

9.0 
6.8 

13 
14 
15 

3 
2 
7 

2.3 
1.6 
5.5 

1 
2 
2 

.75 
1.5 
1.5 

12 
9 
7 

24 
15 
9.8 

7 
6 
6 

6.1 
5.2 
5.2 

14 
14 
16 

13 
14 
17 

8 
6 
7 

9.1 
6.7 
7.6 

16 8 6.2 3 2.2 8 9.7 7 6.0 17 21 9 9.5 
17 
18 
19 
20 

5 
5 
5 
4 

4.2 
4.6 
4.7 
3.8 

2 
1 
1 
1 

1.4 
.73 
.72 
.70 

9 
11 
8 
7 

10 
11 
7.4 
6.2 

7 
6 
8 
6 

6.0 
5.2 
6.9 
5.2 

18 
25 
35 
61 

29 
59 
94 
212 

7 
6 
6 
7 

7.3 
6.1 
5.9 
6.9 

21 
22 
23 
24 

4 
4 
4 
4 

3.8 
3.7 
3.6 
3.6 

1 
1 
2 
2 

.69 

.69 
1.4 
1.4 

7 
7 
8 
8 

6.0 
6.0 
6.7 
6.6 

5 
7 
6 
6 

4.4 
5.7 
5.0 
5.1 

142 
25 
12 
11 

659 
101 
38 
31 

14 
10 
8 
7 

14 
10 
8.1 
7.1 

25 4 3.7 1 ..74 8 6.4 6 5.0 8 22 8 8.1 

L6 
27 

4 
4 

3.9 
3.9 

1 
2 

.74 
1.5 

7 
7 

6.3 
5.9 

7 
7 

6.3 
7.1 

6 
7 

15 
16 

10 
4 

10 
4.3 

28 3 2.9 4 3.1 7 5.3 25 26 7 15 8 8.8 
29 3 3.0 5 4.1 7 5.7 6 6.2 --- --- 8 9.0 
30 3 3.0 5 4.1 8 7.0 7 7.1 --- 12 14 
31 3 2.9 --- --- 7 6.6 6 5.8 ---• 11 13 

TOTAL --- 136.0 --- 59.42 --- 352.2 --- 214.3 --- 1465.8 --- 312.2 
MEAN MEAN MEAN MEAN MEAN MEAN 

CONCEN- CONCEN- CONCEN- CONCEN- CONCEN- CONCEN-
TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS 

DAY (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

1 10 11 23 39 25 26 27 20 18 12 16 13 
2 11 13 152 265 26 26 23 17 20 14 20 18 
3 12 13 21 37 27 27 27 20 16 11 22 21 
4 14 15 20 33 30 27 20 15 18 13 26 24 
5 9 9.4 37 53 30 26 18 13 17 13 20 16 

6 8 8.1 21 27 33 29 19 14 18 13 16 12 
7 7 7.0 23 26 32 27 18 13 13 9.4 12 8.9 
8 6 5.9 21 22 30 24 17 12 12 8.5 14 10 
9 8 8.1 15 15 35 28 16 11 11 8.0 16 11 
10 10 11 18 21 37 32 13 8.7 10 7.2 18 12 

11 10 11 22 52 40 36 14 9.2 12 8.5 7 4.7 
12 12 14 188 455 44 39 22 14 10 7.0 13 8.6 
13 18 23 81 243 48 49 19 13 11 7.5 6 3.9 
14 21 30 76 273 53 61 18 12 15 10 7 4.5 
15 26 39 20 59 48 55 18 12 12 8.0 7 4.4 

16 22 34 9 23 41 79 17 11 8 5.5 9 5.6 
17 16 24 38 82 32 70 15 9.7 14 9.6 7 4.5 
18 20 29 32 58 24 54 15 9.5 8 5.4 1 4.8 
19 24 32 29 46 26 51 14 8.9 8 5.3 7 4.9 
20 26 32 69 94 28 42 14 8.9 8 5.2 6 4.1 

21 28 32 15 18 32 39 13 8.5 11 6.9 9 6.1 
22 30 33 15 17 64 74 14 9.1 11 6.7 8 6.1 
23 22 41 20 21 48 51 17 11 11 6.8 13 11 
24 16 32 18 19 40 41 10 6.3 10 6.2 11 9.5 
25 126 256 23 25 36 37 17 11 5 3.1 16 14 

26 13 31 19 22 31 30 15 9.3 9 5.6 10 8.3 
27 15 37 23 26 37 34 20 13 9 6.2 15 13 
28 17 37 21 24 31 26 38 26 9 6.8 8 7.3 
29 21 41 25 28 24 20 20 15 10 8.3 15 14 
30 22 40 23 27 29 22 22 17 12 10 67 99 
31 --- --- 24 26 --- --- 17 13 14 11 --- ---

TOTAL 949.5 2176 1182 391.1 258.7 384.2 

TOTAL LOAD FOR YEAR:JTONS.
7881.42J




182J STREAMS TRIBUTARY 11) LAKE MICHIGAN 


04102500 PAW PAW RIVER AT RIVERSIDE, MI 


LOCATION.--Lat 42°11'10", long 86022'06", in SAN, SE' sec.23, T.3 S., R.18 W., Berrien County, Hydrologic Unit 04050001, on left bank 

40 ft (12 m) upstream from bridge on Colana Road, 0.8 mi (1.3 km) east of Riverside. 


DRAINAGE AREA.--390 mil (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 except those for the winter period, which are fair. Diurnal fluctuation, principally during low flow, 

caused by paper mill above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--30 years, 439 ft3/s (12.43 m3/s), 15.29 in/yr (388 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,830 ft3/s (80.1 m3/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, 1,910 ft3/s (54.1 m3/s) Feb. 23, gage height, 9.16 ft (2.792 m); minimum, 260 ft3/s 

(7.36 m3/s) Aug. 23, gage height, 3.94 ft (1.201 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DECJJFEB APRJJUNJAUG
JAN MARJJJMAY JUL SEP 


1 399 454 432 470 450 1060 509 850 539 382 337 350 

2 402 451 454 480 450 985 505 795 512 373 312 364 

3 423 446 485 470 450 913 500 763 501 367 310 387 

4 445 445 499 450 450 859 499 747 488 362 318 393 

5 444 445 497 440 450 810 487 729 456 356 323 366 


6 428 440 501 430 450 773 473 697 439 352 329 340 

7 416 437 531 430 450 736 461 651 430 346 328 328 

8 407 433 602 450 450 704 450 605 413 339 328 325 

9 399 429 692 470 450 676 459 566 406 330 326 315 

10 391 424 712 470 450 650 460 579 419 321 325 302 


11 384 419 693 450 460 626 475 824 421 311 321 296 

12 382 412 703 440 470 602 496 1140 414 307 314 294 

13 385 404 746 440 480 587 506 991 461 314 310 288 

14 389 407 774 430 500 575 533 1060 580 315 304 282 

15 395 408 774 430 520 562 570 1330 686 311 302 278 


16 403 404 746 430 580 546 583 1340 708 311 302 283 

17 417 399 707 430 665 533 584 1200 676 306 304 286 

18 437 394 670 430 940 516 596 1060 688 300 301 293 

19 443 394 635 430 1320 505 601 948 719 295 297 307 

20 437 391 580 430 1280 495 596 860 719 298 290 307 


21 437 388 540 430 1400 485 575 778 687 301 283 302 

22 436 384 520 430 1770 486 555 709 652 304 270 310 

23 434 384 500 430 1860 483 653 651 603 302 263 340 

24 433 388 480 430 1670 478 778 612 558 298 263 359 

25 441 393 460 430 1470 473 769 583 524 294 262 371 


26 449 393 440 430 1330 477 747 583 501 295 261 385 

27 452 394 430 450 1220 482 774 583 474 297 277 395 

28 451 405 420 500 1150 484 848 568 443 313 316 395 

29 450 417 410 500 --- 485 920 557 419 335 340 394 

30 452 425 430 490 496 927 569 398 346 372 531 

31 454 --- 450 470 506 --- 561 --- 353 368 ---


TOTAL 13115 12407 17513 13890 23585 19048 17889 24489 15934 10034 9556 10166 

MEAN 423 414 565 448 842 614 596 790 531 324 308 339 

MAX 454 454 774 500 1860 1060 927 1340 719 382 372 531 

MIN 382 384 410 430 450 473 450 557 398 294 261 278 

CFSM 1.09 1.06 1.45 1.15 2.16 1.57 1.53 2.03 1.36 .83 .79 .87 

IN. 1.25 1.18 1.67 1.32 2.25 1.82 1.71 2.34 1.52 .96 .91 .97 


MEAN 537J1160 IN 18.74 

WTR YR 1981JTOTAL 187626 MEAN 514JMIN 261 1.32 

CAL YR 1980JTOTAL 196506 MAX MIN 336 CFSMJ1.38 


MAX 1860 CFSMJIN 17.90 




 

           

  
  

STREAMS TRIBUTARY TO LAKE MICHIGANJ
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04102700 BLACK RIVER NEAR BANGOR, MI 


LOCATION.--Lat 42°21'15", long 86°11'15", in NW4 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). 


WATER-DISCHARGE RECORDS 


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. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--15 years, 105 ft3/s (2.974 m3/s), 17.06 in/yr (433 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,680 ft3/s (47.6 m3/s), revised, Apr. 19, 1975, gage height, 13.16 ft (4.011 m); min­
imum, 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 (*): 


DischargeJGage heightJ DischargeJGage height 

DateJTimeJ (ft)JJ TimeJ (ft)J
(ft3/s) (m3/s)J(m) DateJ(ft3/s) (m3/s)J(m) 


Dec. 9 1800JJ12.9JJ2.509JJ 2100J27.6JJ3.304
454 8.23 May 11J975 10.84J

Feb. 19 0900JJ33.1JJ3.523
*1170 *11.56J


Minimum tjischarge, 29 ft3/s (0.82 m3/s) Aug. 24-26, Sept, 15, 16; minimum gage height, 2.08 ft (0.634 m) Aug. 25, 26. 


REVISIONS.--Revised maximum discharges for water years 1973-75 and 1979, in cubic feet per second, are given below. These figures super­
sede those published in the reports of 1973-75 and 1979. 


Water DischargeJ WaterJ Gage height
Gage heightJ DischargeJ


year DateJ(m3/s) (m)JJJyearJDateJ(ft3/s) (m3/s)JJ(m)
(ft3/s)J(ft) (ft)J


1973 Dec.J1050J11.15J1975J 1680 47.6JJ4.011
31, 1972J29.7J3.399J Apr. 19, 1975J 13.16J


1974 Jan.J832J10.27J1979 Mar. 5, 1979JJJ38,2JJ
3.712
21, 1974J23.6J3.130J 1350 12.18J


DISCHARGE. IN CU°IC FEET PER SECOND. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN vA[UES 

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

1 
2 
3 
4 
5 

57 
55 
68 
76 
68 

70 
67 
64 
69 
76 

90 
118 
147 
134 
109 

80 
75 
75 
72 
72 

70 
70 
70 
70 
70 

186 
171 
151 
138 
132 

108 
94 
85 
85 
83 

194 
147 
121 
105 
95 

64 
60 
62 
74 
70 

45 
44 
43 
42 
41 

35 
34 
41 
40 
38 

39 
38 
36 
35 
34 

6 
7 
8 
9 

10 

61 
58 
55 
53 
51 

75 
72 
69 
66 
64 

112 
150 
270 
424 
402 

72 
70 
70 
70 
70 

70 
72 
72 
72 
73 

124 
114 
107 
108 
110 

77 
71 
68 
85 
92 

88 
81 
75 
71 

116 

63 
57 
53 
54 
57 

40 
39 
38 
38 
37 

38 
38 
39 
38 
36 

33 
33 
35 
34 
33 

11 
12 
13 
14 
15 

49 
50 
55 
56 
57 

61 
59 
58 
58 
58 

302 
217 
165 
135 
117 

70 
70 
70 
70 
70 

74 
76 
80 
90 

120 

108 
102 
98 
92 
89 

163 
205 
180 
177 
180 

718 
788 
572 
432 
321 

54 
51 
69 

131 
158 

36 
36 
38 
38 
37 

35 
34 
33 
33 
36 

32 
31 
30 
30 
30 

16 
17 
18 
19 
20 

61 
75 

102 
97 
83 

57 
56 
55 
54 
54 

104 
93 
86 
80 
80 

68 
65 
65 
65 
65 

159 
239 
560 

1080 
828 

86 
83 
79 
77 
77 

147 
120 
104 
95 
98 

218 
159 
131 
114 
102 

134 
102 
79 
68 
60 

36 
36 
35 
35 
35 

35 
34 
33 
32 
31 

30 
32 
34 
33 
32 

21 
22 
23 
24 
25 

73 
67 
63 
62 
76 

54 
54 
54 
58 
60 

75 
75 
75 
75 
75 

65 
65 
65 
65 
68 

656 
557 
521 
466 
383 

77 
80 
82 
79 
76 

92 
89 

253 
298 
270 

93 
85 
80 
76 
76 

59 
106 
109 
86 
73 

36 
35 
34 
33 
33 

30 
30 
30 
29 
29 

33 
66 
52 
43 
40 

26 
27 
28 
29 
30 
31 

93 
97 
90 
83 
77 
73 

59 
59 
61 
71 
79 

---

72 
72 
72 
72 
75 
80 

70 
70 
70 
70 
70 
70 

294 
227 
198 
---

---

84 
108 
106 
94 
96 

114 

207 
151 
128 
204 
235 
---

92 
101 
90 
80 
75 
69 

63 
56 
51 
48 
46 

---

34 
34 
39 
41 
39 
36 

29 
54 
48 
55 
47 
41 

47 
77 
73 
61 
91 

-,-

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

2141 
69.1 

102 
49 

.83 

.95 

1871 
62.4 

79 
54 

.75 

.83 

4153 
134 
424 

72 
1.60 
1.85 

2152 
69.4 

80 
65 

.83 

.96 

7317 
261 

1080 
70 

3.12 
3.26 

3228 
104 
186 

76 
1.24 
1.44 

4244 
141 
298 

68 
1.69 
1.89 

5565 
180 
788 
69 

2.15 
2.48 

2217 
73.9 

158 
46 

.88 

.99 

1163 
37.5 

45 
33 

.45 

.52 

1135 
36.6 

55 
29 

.44 

.51 

1247 
41.6 

91 
30 

.50 
1,55 

CAL YR 
WTR YR 

1980 
1981 

TOTAL 
TOTAL 

43222 
36433 

MEAN 
MEAN 

118 
99.8 

MAX 
MAX 

1020 
1080 

MIN 42 
MIN 29 

CFSM 
CFSM 

1.41 
1.19 

IN 19.23 
IN 16.21 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04102700 BLACK RIVER NEAR BANGOR, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--April 1980 to current year. 

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: July 1980 to current year. 
SUSPENDED-SEDIMENT DISCHARGE: July 1980 to current year. 

REMARKS.--Sediment samples were collected on an approximate daily basis by a local observer. Water quality samples were collected about 
once a month. Daily water temperature record based on once-daily measurement during the early morning hours. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum daily, 23.00C June 1S, July 9, 1981; minimum daily, 0.0°C on several days during winter period. 
SEDIMENT CONCENTRATIONS: Maximum daily mean, 205 mg/L September 2, 1980; minimum daily mean, 1 mg/L on several days during November 1980. 
SEDIMENT LOADS; Maximum daily, 163 tans (148 tonnes) May 11, 1981; minimum daily, 0.02 tons (0.018 tonnes) December 22, 1980. 

• VC(14J197,; To c,, PTI.7,4HEI4 1930 


seF- 9Ts-JNTTRO- NTTRO- NITRO-

STPF/0,- CIFIr 6N,J GIN,
GEN. 6EN.JJ

('1(51('1(51 NTTuATF N1TRITE NOd+NO3 AMMONIAC=1)6, 

TNSTAN­ noCT­ Tw:01":8,9- CENT TOTAL TOTAL TOTAL TOTAL 

114TF 
TTmV TANFouS 

(CFS) 
AkTP 

(UmHT=) ('jNITS) 1, 4 1, 0 
SOLvimi 
(."r/1) 

cATu;'i.J(MG/L (mG/L (M(,/L 
iT1CN) AS N)JAS N) AS N) 

(MG/L 
AS N) 

APR 
2 4 • • • 90 1?.(1 

MAY 
06... 1145 72 443 T )7.0 T T, 

JUN' 
04... 1 340 4744 10.; .58 .120 .60 000 
09... 1P10 544 .59 .020 .61 .110 
JUL 

1°000 1 710 59 /0.D 7„ri 9') .3/ .010 .38 .010 
mg= 
Oleo. 1110 3,1 7.7 2?.6 7.4 85 .29 .120 .31 .020 

SEP 
Wieee 0730 107 74.1. 2A.G 8? .24 .010 .25 .030 

SEDI-
mTTP0- NTTPn- oHos_ MENT. 

GEN.J cAos-JPHOS- PHOPUS. SEMI-,oNiA oTrc.o- .80S-J
4,0.0MTA ^9,iANIC 0;-(F7lic,J 4FNT,04(;;ANTrJ PHAr.E. PHAPOS 00THo. CHARGE. 
TOTAL TOTAL.J roTo_ TOTAL TOTAL TOTAL TOTAL SoS- SOS-TOTAL 
(YG/I ('iG/1 (,)G/1 C4G/L (MG/L (mG/L PFNDEn PENOE0 

ITE Ac M'14) 4j N)JAS M) As m13) Ac P)J0041JAS PO4) AS P) (mG/L) (T/DAY)ac 

AP9 
2.... 2.2 

mCY 

04,••• 


JUN 

04... .00 1.0 1.;)0 .., 7.1 .1n0 .15 .31 .050 54 37
1.,

9... .11 .70 .m1 1,4 .c.3 .0?0 .00 .06 .000 23 43 


JIA. 

10... .0) .17 .74 P .7 6 3.4 .060 .Aq .18 .030 35 5.8 

Awl 

P7... .62 ?.7 .090 .16 .24 .020 28 7.3 

SPP 


.04 
 ."3 1.7 .070 .21 .040 33 9.5 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 185 


04102700 BLACK RIVER NEAR BANGOR, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


o<VGEN.JNITRO- NITRO-

co,--.J ')JS- NITRO- NITRO. GFN, GEN. NITRO-


STREAM, CTEICJ GENJ
GEN, NITRATE NITRATE GEN, 
FLOW. CON- oxYGEK, 7=1 015- NITRATE DIS- DIS. NITRITE 

PoJOTS-'JSOLVED TOTALINSTAN- 0 rT-JJTEN,PF4.JCENT TOTAL SOLVED SOLVED 
TT4F TANFODS ANCFJAtoPF snLVFn 5AT1K,- (MG/L (06/1 (mG/L (mG/L (MG/L

oATFJ(CES) tUm105)JJ("W,/L)JJJAS N)JJAS N)JJAS N)
(UNITS) (DE(G C) ATTON) AS N) AS NO3)J


OCT 

1'218 57 475 '''.7 9.0 .., .27 .010 


1100 108 440 1.4 2.1 13.1 43 .46 .010 


1 3... 1000 70 48r) 7.1 .0 12.5 85 ,/5 .36 .37 1.6 .010 

FEH 

08... 1110 469 /.4 .0 13.6 91 ..., .4? <.010 

17... 1 040 el% -- -- :,.-, -- -- -- --

20... 1411 827 204 6.4 2.0 -- 1.7 .44 -- ..... .020 

71... 1170 68° 228 1.3 7.0 .. 1.3 .83 .010 


44P 

05• • • 0(100 133 160 7.6 3.,1 17.6 07 .45 .79 .44 1.9 <.010 

APP 

0A.,. 1530 70 44,) H.e 11.5 10.? 91 .27 -- <.010 

MAY 

IL,. • 1130 572 24/ 7:4 11.0 -, -. .47 -- .070 

16... 1110 219 -- -- 12,0 -- -- -- --


JUN, 

11... 1Q48 -3 460 18.0 P.7 41 -- .31 .030 


JIM 

06... 1445 40 466 4.0 22.0 0,4 102 .34 <.010 


A014 

06.., 1300 18 049 4.? 21.9 8.4 97 .S6 .31 .29 1.3 <.010 


SEP 

17• • • 1315 480 4.0 13.0 9.5 00 .31 .010 


miTRo- mTTRO- ,II40- NITP0- NITRO- NITRO- NITRO- NITRO.. 

(=EN. GEN. NI T90- Gi,i, rAT.40- (cN. N1741- GFN, NITRO- GFN, GEN,AM- GEN,NH4 


NITRITE NITRITE GH\!, No24.NO3 GEN, A9-IONTA GFN. AMMONIA GEN, ORGANIC MONIA + + ORG. 

CTS- ITS- NO2+,,D3 GIG- AmmON1A ITS- AmmONIA DIS- ORGANIC nis- ORGANIC SURF'. 


SO1 VE^ SOLVED TOTAL SOLVED TOTAL SOI.VEo TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL 
(M( /L. (mG/L (4.(;/L (Ng/L Cm6/L (,AWL (4G/1. (mG/L (1G/L (mG/L (MG/L (MG/L 

,) AS ',) N) AS N) AS N)()ATE ASJAS NO2) AS "I) 45 m) ASJAS NH4) AS NH4) AS N) AS N) 


OCT 

15... .28 .030 .04 .31 .34 


DEC 

08... ,47 .070 .18 .26 .33 

JAN 

13... <.010 .47 .37 .080 010 .10 .14 .30 .27 .38 


FF4 

05... -- .42 .040 .32 -- .41 

17... -- -- -- -- -- -- --

70... .010 .03 .86 .83 .6,A0 .070 .0) .71 .61 .79 

21... .010 .03 .84 .77 .060 .070 .09 .74 .45 .80 

MA9 

05• • • .010 .03 .l9 .4.- i .11C OF0 .10 .24 .32 .35 

APP 

08... .22 .060 .P6 .32 

MAY 

13... .44 .090 -- 1.0 1.10 

16... r- -- -- --

'PIN 
11... , - .34 .050 . ••• .41 .... .46 

JU1_ 

06... .34 -- <,010 -- .,.. .50 

AUG 

D6.., <.010 .31 .2'4 .050 .030 .04 .35 .24 .40
PP .. 

SEP 

17... .3e .030 .23 .26 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04102700 BLACK RIVER NEAR BANGOR, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

J

NITRO- J PHOS- JPHOS- JSEDI- 

J

GEK.Am- J PH0S- JRHOS- JPHORUS, • PHATE, JWENT. 

J

MOrTA + JNITRO- JNITRO- JPHOS- JPHos- JPHoS- JPHORUS. PHORUS, JORTHO. JORTHO. SEDI- DIS- 

J

ORGANIC JGEN. JGE'-. PHnRuS. wiATF. PHORUS JDIS- JORTHO, DIS,- ' nIS- JWENT, CHARGE, 
()TS. TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED TOTAL SOLVED SOLVED SUS- SOS-
(M5/1  (mo/L (mG/L (mG/L (TMG/L fmG/L (MG/(_ (mG/L (MG/L (MG/L PENDED PENDED 

GATE AS N) JAS N) JAS NO3) JAS P1 JAS p04) Ac poi+) JAS P) JAS P) JAS P) JAS PO4) J(MG/L1 J(T/DAY) 

OCT 
15•.• J-,- J.6? J2.7 J.040 J.01 J.12 J.010 J 4 J.62 

DEC 
OR... J-- J,80 J3.5 J.030 J.12 J.04 J.040 J 8 J2.3 

4AN 
11... J.30 J.75 J1.3 J.o30 J<.03 J.09 J.010 J<.010 J<.010 J3 J.57 

EFR 
05... J• .83 J3.7 J.030 J.0.9 J.010 J -- J-- 
17... J,.. J,... J...... J -- J..... J42 J24 
20... .68 J1.7 J7.3 J.060 J.18 J.030 J.040 J.020 J.06 J17 J38 
21... .5? J1.6 J7.3 J.061 J-- J.1g J.040 J.030 J.020 J.06 J12 J22 
MAP 
5... .4n J1.1 J5.0 J.040 J.1? J.020 J.020 J.020 J.06 J15 J5.4 
APR 
08.., J.54 J2.4 J.030 J.09 J.020 J 9 J1.7 
MAY 
13... J1.6 J7.0 J.060 J.18 J.050 J -- J-- 
16. J -- J-- J 28 J17 

.1( 00 
11... J.80 J3.5 J.060 J.18 J.050 J 20 J2.9 

JUL 
06.., �.84 J3.7 J.050 J.15 J'.030 J 8 J.86 
AUG 
6... .27 J.71 J3.1 J.050 J.15 J.020 J.030 J.030 J.09 J7 J.72 

SFP 
17... J.58 J2.6 J.050 J.15 J.030 J 6 

HARD- 
NESS JmAGNE- JSODIUM JPOTAS- ALKA- 

J

COLOR HARD- NONCAR- CALCIUM SIOM, SODIUM. JAD- JSIUM, UNITY 

J

TUR... (PLAT- NESS BONATF 015- 015- 015- snRp- JDIS- LAB 

J

RID- INum- J(MG/L J(MG/L SOLVED SOLVED SOLVED JTION JSOLVED (MG/L 
TIME ITY COPALT AS JAS JCAG/L (MG/L (MG/L RATIO PERCENT (MG/L AS 

DATE 
J

(NTU) JUNITS) JCAC03) CAC03) JAS CA) JAS MG) JAS NA) JSODIUM JAS K) JCAC03) 

MAY 
13... J1130 10 50 120 24 31 9.8 6.0 .2 10 2.0 94 

J

SOLIDS. SOLIDS, J CHRO- 

J

CHLO- JFLUn- JSILICA, POTAS- JRESIDUE SUM OF JSOLIDS, SOLIDS, JCADMIUM JMIUM, 

J

SULFATE JRIDE. JRIOT, JDIS- JSlum 40 AT 180 JCONSTI- JDIS- JDIS- JTOTAL JTOTAL 
DIS- JDIS- JDIS- JSOLVED DIS- JDFo. C TUFNTS, JSOLVED JSOLVED ARSENIC JRECOV- JRECOV- 
SOLVED SOLVED SOLVED (MO/L SOLVED DIS- DIS- (TONS (TONS TOTAL ERABLE ERABLE 
(MG /L (MG/L PAWL AS (PCl/L SOLVED SOLVED PER PER (UG/L (UG/L (UG/L 

DATE JAS SO4) JAS CL) JAS F) JSI021 JAS K40) J(mG/L) J(MG/L) JAC-FT) JDAY) JAS AS) JAS CD) JAS CR) 

MAY 
13... J12 J11 J.1 J4.7 J1.5 J161 J133 J.22 J249 J0 J1 J10 

J

MANGA- J STRON- 
CORALT, COPPER, IRON, LEAD, JNESF, mFRCURY NICKEL. JTIUM, STRON- ZINC, 
TOTAL TOTAL TOTAL TOTAL LITHIUM TOTAL TOTAL TOTAL SELF.- TOTAL TIUM, TOTAL 
RECOV- PECOV- PECOV- PECOV- ('IS- RECOV- PECOV- RECOV- NIUM, RECOV- DIS- PECOv-
EPARLF ERABLE ERABLE FRAHLF SOLVED EPARLE ERABLE ERABLE TOTAL ERABLE SOLVED ERABLE 

J

Molt_ J(UG/L JMG/L J(UG/L J(UG/L JOJG/L J(UG/L J(UG/L J(UG/L J(UG/t J(UG/L' J(UG/L 
DATE JAS CO) JAS CU) JAS FE) JAS PH) JAS LI) JAS MN) JAS HO) JAS NI) JAS SE) JAS SR) JAS SR) JAS ZN) 

MAY 
13... J1 J22 J580 J12 J<4 �50 J.1 J6 J0 J90 J80 J30 



 

187 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04102700 BLACK RIVER NEAR BANGOR, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


ATP4- ATRA- cyam_ CYPPa-JmFTHO- PROME-
J
AmF- TONFJA7TNE 7INEJJ MYLJJ
ZINE,J• 2,4-0, 2, 4-OP TONE 
TPAF TRYNE TOTAL TOTAL TOTAt TOTAL TOTAL TOTAL TOTAL TOTALJ


HATE TOTAL ((JG/I_) (0G/L) (UG/L) (UG/L) ((JG/L) (Ur,/L1 (UG/L) (UG/L1 


MAY 

1130J
<.10J1.0JJ<.10 <.01J

22...J .0 

13...J <.10 <.10J.15JJ <.1 


0900J
 

PPOMF- PRO-J SIMA- SIMF-J
SINE-

TRYNF PAZINE PROPHAH SENTN, SILvFY, ?INF TONEJ
TPYNE 2,4,5-T 

TOTAL TOTAL TOTAL TOTAL ToTIR, TOTAL TOTAL TOTAL TOTAL
J
naTFJ(UG/L) (UG/L)J(11G/1 )JJ(UG/L)JJ(UG/L)
(uG/L)J(uG/L) (uG/L) (UG/L)J


NAY 
 J
13...J<.10 

J
22... -- .00 

JJ

<.10 <.01
<.01 <.10J<.1 

TEMPERATURE, WATER (OFG.JJJWATER YEAR OCTOBER 1979 TO SEPTEMBER 1980
C),J

ONCE-DAILY 


Nov JAN
nayJnCTJDECJJFF8 


1 

2 

3 

4 


7 

FA 

9 

10 


11 
12 

13 

14 


16 

17 

1M 

19 

20 


21 

22 

23 

24 


26 

27 

;.!e 


2,0 

30 

.31 


MARJJJAPR MAYJJJUN JUL AUG SEP 

16.0 
17.0 
16.5 
17.0 
19.0 

20.5 
20.5 
20.0 
20.5 
20.0 

18.0 
18.0 

19.0 

20.0 
- 19.0 
18.5 
20.0 
17.0 

18.0 
17.0 
16.0 
17.0 
18.0 

16.0 
17.0 
17.0 
18.5 
17.0 

16.0 
16.0 
17.0 
18.0 

15.5 
15.0 
14.5 
15.0 
17.5 

18.0 
17.0 
16.0 
15.0 
15.0 

20.0 
20.0 
19.0 
19.0 
20.0 

19.0 
19.0 
17.5 
14.5 
14.5 

17.0 
16.0 
15.0 
15.0 
14.0 
15.0 

20.0 
20.0 
21.0 
21.5 
22.0 
21.0 

14.0 
12.0 
12.5 
13.0 
14.0 
---



--- 

--- 

--- 

]88J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04102700 BLACK RIVER NEAR BANGOR, MI--CONTINUED 


rEmpFpATURE. WATER (w-G. C1, WATER YEAR OCTOBER 
ONCE-DAILY 

1980 TO SEPTEMBER 1481 

JAY OCT NOV DEC JAN EFH MARJAPR MAY JUN JUL AUG SFP 

1 14.5 7.0 4.0 1.0 .0 4.0 13.0 12.0 16.0 19.5 18.0 22.0 
2 14.5 6.0 5.0 .0 .0 3.0 9.0 10.5 17.0 19.5 19.0 20.0 
3 13.0 7.0 1.5 .5 .0 2.5 12.0 12.0 18.5 21.0 20.0 20.0 
4 11.0 9.0 1.0 .0 .0 4.0 14.0 14.5 18.0 19.0 21.0 19.5 
5 10.0 8.0 .0 .5 4.0 10.0 17.0 19.0 21.0 20.0 18.0 

6 4.n 6.5 --- .0 .0 3.5 6.5 11.0 19.0 20.0 20.5 19.5 
7 9.0 8.0 7.0 .0 1.0 2.0 7.0 10.0 20.0 20.0 20.0 18.0 
8 11.0 8.0 7:5 .0 .5 2.0 11.0 10.0 20.0 22.0 19.5 19.0 
9 11.0 9.0 6.0 .0 .0 3.0 11.0 12.0 17.5 23.0 18.0 18.0 
lu 10.0 3.0 4.0 .0 .5 5.0 11.0 12.0 17.0 20.0 21.5 19.0 

11 11.0 6.5 2.0 .0 .5 5.0 12.5 7.0 17.0 19.0 19.0 
12 9.0 5.0 1.5 .0 5.0 12.0 6.0 17.0 21.0 20.0 
13 6.0 5.5 2.0 .5 5.5 11.0 9.S 19.0 22.0 20.0 
14 0.0 7.0 2.0 .0 5.0 12.0 12.0 20.0 20.0 20.0 
15 8.5 6.0 1.0 .0 5.0 10.0 10.0 23.0 20.5 ---

16 10.0 6.0 1.0 1.0 5.0 10.0 12.0 22.0 22.0 16.0 
17 
18 

13.0 
11.0 

4.5 
4.0 

.0 
2.0 

-,..0 
1.0 

5.0 13.0 
14.0 

13.0 
12.0 

19.0 
---

19.0 
20.0 

---
16.0 

13.0 
13.0 

19 11.0 3.5 1.0 .5 3.0 12.0 12.0 19.5 21.5 --- 14.0 
21) 111.0 3.0 .0 .0 2.0 3.0 9.0 12.0 22.0 21.0 19.0 14.0 

1 9.0 4.0 1.0 1.5 2.0 2.5 9.0 16.0 20.5 20.0 19.0 14.0 
2? 6.0 3.5 .0 2.0 -4.0 5.0 10.5 14.5 18.0 17.0 19.0 12.0 
23 6.0 4.5 .5 1.0 3.0 5.5 11.0 16.0 18.0 17.0 20.0 12.0 
24 0.0 5.0 .0 1.0 4.0 --- 8.5 17.0 19.0 18.0 20.0 13.0 
25 8.5 5.0 .5 2.0 3.0 6.0 9.0 17.0 20.5 19.0 20.0 14.0 

26 6.9 4.0 .0 3.0 2.5 7.5 9.0 18.0 19.0 21.0 20.0 15.0 
27 5.5 4.0 .0 ' 2.0J3.0 7.0 11.0 18.5 17.'0 18.5 20.0 ---
e?,:k 
69 

5.5 
5.0 

3.0 
3.0 

.0 
1.0 

1.5 
1.0 

3.0 8.0 
11.0 

14.0 
11.0 

17.0 
17.0 

18.0 
19.0 

17.0 
15.0 

20.0 
20.0 

14.0 
13.0 

.i0 4.0 3.0 .0 .0 11.0 11.0 19.0 21.0 16.5 21.0 ---
11 5.5 --- .0 .5 11.0 --- 16.5 --- 17.0 21.0 

SUSPENDED-SEDIMENT, WATER YEAR OCTOBER 1979 TO SEPTEMBER 1980 


MEANJMEANJMEANJMEANJMEANJMEAN 

CONCEN-JCONCEN-JCONCEN-JCONCEN-JCONCEN-JCONCEN-

TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS 


DAYJ
(MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 --- --- 16 1.8 31 6.4 

2 ---J --- --- 17 3.5 265 94 

3 --- --- --- 103 65 33
J --- 133 

4 --- 37 41 37
54 --- 28 14 

5 --- -_- 36 18 27 7.7 


6 --- --- --- 33 13 26 6.1 

7 ---J --- --- --- 31 8.6 27 5.4 

8 --- --- --- 30 27
J --- --- 7.3 5.0 

9 --- --- 43 27 27
J 23 --- --- 6.0 4.8 

J --- --- 5.5
10 --- --- 35 5.8 27 22 3.9 


11 ---J --- 28 21
--- --- 5.9 3.3 

12 ---J --- --- 29 7.0 17 2.4 

13 --- --- 27 6.4 21 3.3 

14 --- --- --- --- 75 33 23 4.2 

15 --- --- --- --- --- 56 33 19 3.4 


16 ---- - - --- - - - 80 37 21 3.5 
17 --- - - --- - - 91 40 138 70 
18 --- - - -_- - - - 47 28 44 30 
19 - - 33 17 32 17 
20 - - 32 17 27 10 

21 65 16 46 34 27 9.4 
22 - - - 45 12 27 19 22 6.6 
23 - - - 30 6.8 31 17 19 5.0 
24 2.2 - - - 27 5.1 28 11 19 4.5 
25 22 3.4 26 8.0 17 3.6 

26 - - - - - 20 2.7 24 6.4 17 3.6 
27 --- --- 21 2.9 29 6.8 14 2.9 
28 --- -_- 19 2.8 21 4.4 12 2.3 
29 --- --- 20 2.8 20 3.8 11 1.9 
30 --- --- 19 2.5 21 3.6 12 1.9 
31 - - --- 20 2.4 19 3.1 ---

TOTAL --- 536.1 369.1 




JJJJJJJJ

J
 
189 


04102700 BLACK RIVER NEAR BANGOR, MI--CONTINUED 


SUSPENDED-SEDIMENT, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


STREAMS TRIBUTARY TO LAKE MICHIGAN 


MEAN MEAN MEAN MEAN MEAN MEAN 
CONCEN- CONCEN- CONCEN- CONCEN- CONCEN- CONCEN-
TRATION LOADS TRATIONJLOADS TRATIONJLOADS TRATION LOADS TRATIONJLOADS TRATION LOADS 

DAY (MG/L) (T/DAY) (MG/L)J(T/DAY) (MG/L)J(T/DAY) (MG/L) (T/DAY) (MG/L)J(T/DAY) (MG/L) (T/DAY) 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

1 12 1.8 3 .57 4 .97 8 1.7 6 1.1 19 9.4 
2 12 1.8 2 .36 8 2.5 8 1.6 5 .95 18 8.2 
3 16 2.9 3 .52 14 5.6 7 1.4 5 .95 16 6.5 
4 15 3.1 3 .56 8 2.9 8 1.6 87 16 18 6.7 
5 9 1.7 4 .82 8 2.4 6 1.2 5 .95 15 5.3 

6 9 1.5 1 .20 6 1.8 8 1.6 6 1.1 14 4.7 
7 8 1.3 2 .39 10 4.1 6 1.1 6 1.2 10 3.1 
8 8 1.2 3 .56 37 27 8 1.5 5 .97 10 2.9 
9 8 1.1 3 .53 36 41 7 1.3 6 1.2 10 2.9 
10 8 1.1 2 .35 20 21 7 1.3 6 1.2 12 3.6 

11 6 .79 2 .33 16 13 14 2.6 6 1.2 12 3.5 
12 5 .68 3 .48 13 7.5 7 1.3 7 1.4 10 2.8 
13 5 .74 17 2.7 9 4.0 3 .57 7 1.5 9 2.4 
14 6 .91 3 .47 14 5.1 3 .57 9 2.2 8 2.0 
lb 5 .77 1 .16 10 3.2 4 .76 7 2.3 9 2.2 

16 6 .99 2 .31 8 2.2. 4 .73 10 4.3 7 1.6 
17 11 2.2 1 .15 7 1.8 5 .88 40 25 5 1.1 
18 14 3.9 4 .59 7 1.6 6 1.1 56 81 7 1.5 
19 9 2.4 3 .44 7 1.5 8 1.4 24 82 8 1.7 
20 5 1.1 3 .44 4 .86 9 1.6 12 29 7 1.5 

21 5 .99 3 .44 5 1.0 12 2.1 11 19 4 .83 
22 4 .72 3 .44 9 .02 9 1.6 14 20 4 .86 
23 4 .68 3 .44 6 1.2 9 1.6 13 18 4 .89 
24 3 .50 2 .31 9 1.8 8 1.4 16 20 8 1.7 
25 4 .82 1 .16 7 1.4 7 1.3 31 32 5 1.0 

26 6 1.5 3 .48 7 1.4 9 1.7 21 16 42 9.5 
27 8 2.1 1 .16 4 .78 15 2.8 21 13 14 4.1 
28 11 2.7 1 .16 6 1.2 12 2.3 22 12 11 3.1 
29 3 .67 3 .58 7 1.4 12 2.3 --- 8 2.0 
30 4 .83 3 .64 8 1.6 5 .95 --- 9 2.3 
31 4 .79 --- --- 8 1.7 5 .95 --- 25 7.7 

TOTAL --- 44.28 14.74 163.53 44.81 405.52 --- 107.58 

DAY 

MEAN 
CONCEN-
TRATION 
(mG/L) 

LOADS 
(T/DAY) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

LOADS 
(T/DAY) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

LOADS 
(T/DAY) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

LOADS 
(T/DAY) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

LOADS 
(T/DAY) 

MEAN 
CONCEN-
TRATIONJLOADS 
(MG/L)J(T/DAY) 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 

14 
13 
10 
13 

4.1 
3.3 
2.3 
3.0 

31 
33 
25 
26 

16 
13 
8.2 
7.4 

23 
20 
25 
35 

4.0 
3.2 
4.2 
7.0 

14 
17 
14 
15 

1.7 
2.0 
1.6 
1.7 

15 
15 
25 
17 

1.4 
1.4 
2.8 
1.8 

12 
11 

8 
9 

1.3 
1.1 
.78 
.85 

5 10 2.2 27 6.9 31 5.9 9 1.0 12 1.2 16 1.5 

6 
7 
8 
9 

7 
7 
8 
15 

1.5 
1.3 
1.5 
3.4 

30 
29 
20 
25 

7.1 
6.3 
4.1 
4.8 

28 
25 
25 
28 

4.8 
3.8 
3.6 
4.1 

10 
12 
11 
12 

1.1 
1.3 
1.1 
1.2 

10 
13 
11 
19 

1.0 
1.3 
1.2 
1.9 

11 
13 
15 
10 

.98 
1.2 
1.4 
.92 

10 15 3.7 29 9.2 37 5.7 6 .60 11 1.1 9 .80 

11 
12 
13 
14 
15 

127 
57 
40 
30 
29 

56 
31 
19 
14 
14 

76 
20 
16 
44 
23 

163 
48 
25 
52 
20 

25 
23 
35 
98 
81 

3.6 
3.2 
6.5 
35 
35 

8 
9 
10 
11 

8 

.78 

.87 
1.0 
1.1 
.80 

10 
10 
9 
9 
8 

.95 

.92 

.80 

.80 

.78 

9 
9 
8 
9 
9 

.78 

.75 

.65 

.73 

.73 

16 28 11 26 15 47 17 6 .58 8 .76 9 .73 
17 
18 
19 
20 

25 
27 
19 
24 

8.1 
7.6 
4.9 
6.4 

27 
23 
22 
23 

12 
8.1 
6.8 
6.3 

40 
38 
36 
25 

11 
8.1 
6.6 
4.1 

10 
9 

11 
13 

.97 

.85 
1.0 
1.2 

7 
7 
7 
5 

.64 

.62 

.60 

.42 

8 .69 
8 .73 

.J7 .62 
8 .69 

21 
22 
23 
24 
25 

16 
19 

190 
55 
35 

4.0 
4.6 

128 
44 
25 

16 
20 
23 
19 
19 

4.0 
4.6 
5.0 
3.9 
3.9 

30 
158 
58 
33 
31 

4.8 
45 
17 
7.7 
6.1 

13 
10 
18 
14 
12 

1.3 
.95 
1.7 
1.2 
1.1 

9 
7 
6 
6 
6 

.73 

.57 

.49 

.47 

.47 

6 
56 
24 
13 
13 

.53 
10 
3.4 
1.5 
1.4 

26 
27 
28 
29 
30 
31 

33 
3? 
47 
55 
40 

---

18 
13 
16 
30 
25 
---

25 
30 
28 
29 
25 
23 

6,2 
8.2 
6.8 
6.3 
5.1 
4.3 

26 
25 
21 
21 
19 

---

4.4 
3.8 
2.9 
2.7 
2.4 
---

13 
10 
16 
15 
7 
10 

1.2 
.92 
1.7 
1.7 
.74 
.97 

9 
41 
15 
23 
16 
12 

.70 
6.0 
1.9 
3.4 
2.0 
1.3 

23 
51 
36 
21 
23 
---

2.9 
11 
7.1 
3.5 
5.7 
---

TOTAL 505.9 497.5 273.2 35.93 --- 40.42 --- 64.96 

TOTAL LOAD FOR YEAR:J2198.37JTONS. 
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190J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04103500 KALAMAZOO RIVER AT MARSHALL, MI 


LOCATION.--Lat 42015'55", 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 mil (1,163 km2). 


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.--33 years, 315 ft3/s (8.921 m2/s), 9.53 in/yr (242 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,130 ft2/s (60.3 m2/s) Mar. 29, 1950, gage height, 8.20 ft (2.499m); minimum, 

12 ft2/s (0.34 m2/s) Aug. 2, 1967; minimum gage height, 3.00 ft (0.914 m) May 16, 1963; minimum daily discharge, 31 ft3/s (0.88 m2/s) 

Aug. 16, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,170 ft3/s (33.1 m2/s) Feb. 20, gage height, 6.44 ft (1.963 m); minimum, 68 ft2/s 

(1.93 m3/s) Nev. 22, gage height, 3.46 ft (1.055 m); minimum daily, 182 ft3/s (5.15 m3/s) Nov. 9. 


DISCHARGE,J 1981IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 
MEAN VALUES 

DAY OCT NOV DEC_JAN_FEB APRJMAY JUN JUL AUG SEPMARJJ _

_

1 281 334 
2 280 221 
3 292 353 
4 300 228 
5 294 290 

301 321 
325 302 
390 326 
415 285 
366 254 

277 
295 
280 
207 
220 

577 
545 
529 
504 
395 

406 
313 
392 
329 
362 

673 601 
625 549 
573 507 
514 473 
479 427 

274 
335 
372 
306 
303 

633 
597 
577 
507 
473 

521 
500 
486 
455 
514 

6 286 328 
7 282 301 
8 275 259 
9 269 182 

10 261 273 

355 206 
381 216 
605 334 
684 249 
640 253 

227 
254 
241 
269 
263 

451 
388 
359 
451 
413 

385 
423 
434 
297 
402 

451 409 
365 448 
345 458 
362 483 
427 451 

359 
297 
261 
326 
258 

465 
462 
451 
437 
359 

521 
511 
497 
486 
416 

11 256 254 
12 258 232 
13 255 217 
14 258 248 
15 258 254 

733 252 
591 274 
538 216 
425 246 
425 234 

265 
322 
280 
318 
315 

319 
313 
385 
332 
345 

541 
577 
553 
649 
641 

483 430 
617 409 
593 444 
553 573 
545 730 

281 
249 
255 
255 
284 

448 
349 
313 
444 
322 

465 
322 
297 
313 
372 

16 262 212 
17 299 284 
18 310 260 
19 297 216 
20 297 275 

376 240 
291 242 
332 242 
286 247 
392 289 

374 
459 
653 
920 

1070 

342 
413 
309 
293 
362 

641 
637 
541 
557 
462 

553 766 
537 716 
518 629 
486 545 
441 486 

255 
249 
245 
217 
277 

300 
406 
268 
268 
268 

332 
287 
355 
271 
277 

21 287 277 
22 281 185 
23 273 221 
24 272 296 
25 300 230 

243 254 
226 252 
273 258 
221 246 
208 244 

1100 
1010 
977 
914 
851 

306 
309 
300 
329 
362 

521 
392 
609 
698 
725 

434 451 
388 476 
300 476 
313 448 
448 427 

281 
265 
392 
329 
349 

261 
261 
255 
277 
261 

388 
458 
441 
444 
349 

26 309 231 
27 314 249 
28 316 269 
29 412 276 
30 285 232 
31 315 m 

289 282 
287 300 
198 295 
288 262 
310 204 
279 268 

752 
685 
613 

m 

342 
322 
372 
368 
409 
444 

677 
585 
581 
541 
673 
m 

427 423 
406 368 
409 382 
409 388 
427 322 
569 m 

277 
355 
448 
537 
637 
669 

258 
281 
335 
500 
533 
553 

444 
284 
402 
427 
458 
m 

TOTAL 8934 7687 
MEAN 288 256 
MAX 412 353 
MIN 255 182 
CFSM .64 .57 
IN. .74 .64 

11673 8093 
377 261 
733 334 
198 204 
.84 .58 
.97 .67 

14411 1
515 

1100 
207 

1.15 
1.19 

1888 
383 
577 
293 
.85 
.98 

15544 
518 
725 
297 

1.15 
1.29 

14670 14695 
473 490 
673 766 
300 322 

1.05 1.09 
1.22 1.22 

10197 
329 
669 
217 
.73 
.84 

12122 
391 
633 
255 
.87 

1.00 

12293 
410 
521 
271 
.91 

1.02 

CAL YR 1980_TOTAL 128830 MEAN 352_MAX 1160 MIN_79 CFSM .78 IN 10.67 
WTR YR 1981_TOTAL 142207 MEAN 390JMAX 1100 MIN 182 CFSM .87 IN_11.78 



191 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04105000 BATTLE CREEK AT BATTLE CREEK, MI 


LOCATION.--Lat 42019'55", long 85009'15", in NW1 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 OF RECORD.--October 1930 to September 1931, October 1932 to July 1933, January 1934 to current year. Monthly discharge only for 

some 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 the winter period and those for period of no gage-height record, Jan. 27 to Feb 23, which 

are fair. Occasional slight regulation prior to November 1943. Several observations of water temperature were made during the 

year 


AVERAGE DISCHARGE.--48 years (water years 1931, 1935-81), 198 ft3/s (5.607 m3/s), 11.16 in/yr (283 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,640 ft3/s (103 m3/s) Apr. 7, 1947, gage height, 4.48 ft (1.366 m), from floodmark; 

minimum, 22 ft3/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. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 1,300 ft3/s (36.8 m3/s) Feb. 21; minimum 63 ft3/s (1.78 m3/s) Aug. 19, 20, 21, 

24, 25, 26, gage height, 0.63 ft (0.192 m). 


DISCHARGE. IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 
2 

208 
176 

171 
164 

150 
180 

130 
130 

130 
130 

560 
496 

253 
247 

436 
433 

156 
150 

110 
107 

99 
89 

211 
194 

3 
4 

164 
155 

156 
154 

213 
228 

130 
130 

130 
130 

454 
415 

235 
225 

410 
375 

145 
135 

106 
117 

87 
90 

168 
150 

5 150 150 263 130 130 382 213 342 128 110 86 140 

6 148 148 284 130 130 349 204 307 124 101 83 138 
7 145 151 310 130 130 316 194 278 117 96 83 136 
8 
9 

138 
146 

150 
149 

354 
441 

128 
125 

130 
130 

294 
273 

184 
192 

255 
237 

117 
124 

92 
89 

78 
82 

128 
116 

10 218 147 632 125 135 257 199 254 125 86 85 111 

11 278 144 721 125 140 247 283 329 122 83 92 104 
12 273 140 658 125 140 237 363 416 116 80 89 97 
13 118 137 560 125 150 232 495 578 176 83 83 91 
14 115 136 467 123 160 223 683 652 241 87 78 95 
15 119 134 382 123 170 218 706 582 284 91 81 95 

16 122 134 322 123 200 213 715 500 328 87 80 95 
17 134 130 247 122 270 208 684 427 347 88 76 95 
18 154 129 256 121 500 198 588 371 319 84 71 95 
19 167 127 218 121 800 194 510 327 263 79 67 95 
20 180 125 171 122 1200 185 453 286 207 82 64 95 

21 185 125 164 128 1300 180 402 250 173 82 65 100 
22 180 125 149 130 1200 180 369 218 189 90 66 140 
23 170 126 146 138 1150 180 401 200 189 87 69 135 
24 160 127 144 142 1070 176 446 196 185 80 67 120 
25 161 130 135 142 973 176 552 210 173 74 65 117 

26 171 130 134 150 865 180 664 217 154 77 67 130 
27 179 131 134 160 748 203 600 211 138 82 114 130 
28 188 130 139 160 640 228 517 199 125 108 145 120 
29 
30 

190 
188 

135 
140 

129 
129 

160 
140 

--- 247 
257 

480 
451 

185 
178 

116 
112 

130 
132 

150 
179 

180 
216 

31 180 --- 130 130 257 --- 167 --- 117 210 ---

TOTAL 5259 4175 8590 4098 12981 8215 12508 10026 5278 2917 2840 3837 
MEAN 
MAX 
MIN 

170 
278 
115 

139 
171 
125 

277 
721 
129 

132 
160 
121 

464 
1300 
130 

265 
560 
176 

417 
715 
194 

323 
652 
167 

176 
347 
112 

94.1 
132 
74 

91.6 
210 
64 

128 
216 
91 

CFSM 
IN. 

.71 

.81 
.58 
.64 

1.15 
1.33 

.55 

.63 
1.93 
2.00 

1.10 
1.27 

1.73 
1.93 

1.34 
1.55 

.73 

.81 
.39 
.45 

.38 

.44 
.53 
.59 

CAL YR 1980J
TOTAL 85365 
 MEAN 233 MAX 838 MIN 88 CFSMJ13.18
.97 INJ

WTR YR 1981J
TOTAL 80724 MEAN 221 MAX 12.46
1300 MIN 64 CFSM .92 INJ
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04105500 KALAMAZOO RIVER NEAR BATTLE CREEK, MI 


LOCATION.--Lat 42°19'26", long 85011'51", in Siti 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 sane 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 site and datum. 


REMARKS.--Records good. Diurnal fluctuation, below 1,500 ft3/s (42.5 m2/s), caused by powerplants above station. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--44 years, 651 ft3/s (18.44 m3/s), 10.73 in/yr (273 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,290 ft3/s (206 m2/s) Apr. 7, 1947, gage height, 9.13 ft (2.783 m), site and datum 

then in use; minimum, 50 ft3/s (1.42 m2/s) Sept. 22, 1939, site then in use; minimum daily, 86 ft3/s (2.44 m3/s) Aug. 5, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,330 ft3/s (94.3 m3/s) Feb. 21, gage height, 6.12 ft (1.865 m); minimum, 166 ft3/s 

(4.70 m3/s) Feb. 12, gage height, 3.01 ft (0.917 m). 


DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJANJFEBJMAR APR MAY JUN JUL AUG SEP 

1 615 567 505 512 519 1550 846 1400 923 458 910 1060 

2 572 572 683 500 491 1400 722 1360 909 449 840 943 

3 556 539 721 450 400 1310 677 1260 855 523 830 840 

4 553 540 729 420 463 1240 708 1140 783 548 790 730 

5 547 540 800 400 421 1130 647 1050 708 464 692 750 


6 541 541 810 400 428 965 659 959 641 494 665 750 

7 545 540 1010 410 470 976 678 870 620 471 730 750 

8 520 526 1140 435 470 840 687 805 669 443 683 750 

9 498 491 1360 484 470 860 732 764 722 418 656 720 

10 484 449 1470 463 484 900 649 911 710 456 580 620 


11 464 533 1620 442 450 760 1130 1100 674 360 620 638 

12 456 477 1530 463 414 720 1220 1230 639 375 638 596 

13 456 449 1260 484 540 710 1310 1410 958 412 484 463 

14 456 456 1100 484 564 730 1600 1470 1090 406 556 533 

15 456 449 998 491 588 692 1660 1450 1270 421 600 484 


16 456 463 877 491 647 692 1620 1340 1420 423 450 526 

17 545 456 692 491 910 701 1570 1220 1390 408 560 498 

18 580 464 683 498 1320 710 1490 1120 1250 391 390 491 

19 580 456 596 498 2010 620 1330 1020 1060 392 388 526 

20 580 421 498 505 3110 604 1210 924 883 391 388 477 


21 580 456 470 519 3330 638 1100 749 793 450 383 542 

22 580 414 450 519 3120 596 1060 708 847 436 376 758 

23 560 414 450 526 2710 596 1430 640 828 476 376 728 

24 548 442 450 512 2520 572 1590 650 775 492 376 642 

25 580 484 450 505 2300 596 1590 799 742 496 394 559 


26 588 442 460 533 2110 710 1630 859 687 456 428 681 

27 588 442 470 548 1880 665 1560 799 631 458 596 708 

28 588 470 480 556 1680 683 1400 768 575 820 588 597 

29 604 484 484 540 --- 710 1390 750 572 840 740 695 

30 692 498 519 449 800 1400 817 562 890 900 997 

31 596 --- 519 407 850 --- 850 --- 932 1010 ---


TOTAL 16964 14475 24284 14935 34819 25526 35295 31192 25186 15449 18617 20052 
MEAN 547 483 783 482 1244 823 1177 1006 840 498 601 668 
MAX 692 572 1620 556 3330 1550 1660 1470 1420 932 1010 1060 
MIN 456 414 450 400 400 572 647 640 562 360 376 463 
CFSM .66 .59 .95 .59 1.51 1.00 1.43 1.22 1.02 .60 .73 .81 
IN. .77 .65 1.10 .67 1.57 1.15 1.59 1.41 1.14 .70 .84 .91 

CAL YR TOTAL MEAN 703J2491980J257266 MAX 1970 MIN CFSM .85 IN 11.61 
WTR YR 1981J276794 758J3330 MIN 360 INJTOTAL MEAN MAX CFSM .92 12.50 



193 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04105700 AUGUSTA CREEK NEAR AUGUSTA, MI 


LOCATION.--Lat 42°21'12", long 85021'14", in SI 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 mil (100.8 km3). 

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.--17 years, 42.9 ft3/s (1.215 m3/s), 14.98 in/yr (380 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, 106 ft3/s (3.00 m3/s) Apr. 14, gage height, 2.04 ft (0.622 m); minimum►, 17 ft3/s 
(0.48 m3/s) Dec. 24, 25, gage height, 0.78 ft (0.238 m). 


DISCHARGE, IN CUPIC FEET PFR SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJJAN FEBJJAPR JUNJAUG SEP
DEC MAR MAY JUL 


1 39 42 49 42 37 59 53 60 38 27 30 49 
2 39 41 63 41 38 57 49 55 37 27 29 67 
3 40 41 63 40 37 54 46 52 36 26 32 58 
4 39 43 58 40 39 52 47 49 36 26 32 56 
5 38 43 53 40 39 51 46 48 35 25 30 48 

6 38 42 54 40 38 49 45 47 34 30 29 40 
7 38 42 76 40 38 47 42 45 33 30 29 39 
8 38 41 84 40 37 46 41 44 34 28 28 39 
9 37 41 80 40 37 46 50 60 37 27 29 37 
10 37 40 74 40 36 45 48 94 36 26 29 35 

11 37 39 65 40 42 45 75 85 34 25 29 33 
12 38 39 58 40 42 45 95 75 34 25 28 33 
13 38 39 55 40 41 44 99 70 54 28 27 36 
14 38 40 51 40 41 42 102 66 73 28 27 34 
15 42 40 48 39 40 42 97 60 69 27 33 32 

16 44 39 47 39 46 47 81 55 62 27 32 31 
17 49 38 42 39 62 46 69 52 55 27 30 33 
18 52 38 41 36 83 44 61 48 47 25 28 35 
19 48 39 39 38 100 43 59 45 42 28 27 33 
20 46 39 40 39 99 43 60 43 38 31 26 31 

21 44 40 40 38 90 42 56 41 40 31 25 32 
22 42 39 39 38 81 42 56 40 48 30 25 42 
23 42 42 40 38 80 41 82 39 45 28 24 39 
24 43 45 39 37 80 41 85 43 42 26 24 36 
25 40 44 37 38 77 41 77 52 40 25 24 34 

26 49 42 37 40 70 49 66 50 41 27 24 38 
27 47 42 36 40 62 56 59 48 38 28 36 60 
28 46 45 39 40 60 52 60 45 36 37 45 63 
29 44 46 41 38 --- 50 68 44 33 39 49 53 
30 43 46 41 36 51 66 43 30 36 50 63 
31 43 --- 41 35 52 40 33 50 ---

TOTAL 1307 1237 1570 1211 1572 1464 1940 1638 1257 883 960 1259 
MEAN 42.2 41.2 50.6 39.1 56.1 47.2 64.7 52.8 41.9 28.5 31.0 42.0 
MAX 52 46 84 42 100 59 102 94 73 39 50 67 
MIN 37 38 36 35 36 41 41 39 30 25 24 31 
CFSM 1.09 1.06 1.30 1.01 1.44 1.21 1.66 1.36 1.08 .73 .80 1.08 
IN. 1.25 1.18 1.50 1.16 1.50 1.40 1.86 1.57 1.20 .84 .92 1.20 

CAL YR 1980JTOTAL 17450 MEAN 47.7 MAX 95JJMIN 32JCFSM 1.23 IN 16.69 
WTR YR 19R1JTOTAL 16298 MEAN 44.7JMAX 102JMIN 24JCFSM 1.15 INJ15.59 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04106300 PORTAGE CREEK NEAR KALAMAZOO, MI 


LOCATION.--Lat 42014'46", long 85034'33", in 5E4 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 


194 


(3.2 km) upstream from station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--17 years, 40.3 ft3/s (1.141 m3/s), 24.43 in/yr (621 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) and maximum (*): 


JJ
 
Discharge Gage height DischargeJGage height 


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


Apr. 23 0600 164 4.64 3.47 1.058 Aug. 31 0800 *166 4.70 *3.56 1.085 

2.88 Sept.J 2.92
MayJ10 1600 104 2.95 0.878 21 2400 103 2.92 0.890 


MayJ0200 105 2.97 2.89 0.881 Sept. 27 0100 108 3.06 2.92 0.890
30 

June 13 1100 101 2.86 2.84 0.866 Sept. 30 0700 107 3.03 2.92 0.890 


Minimum discharge, 24 ft3/s (0.68 m3/s) Aug. 24, gage height, 1.60 ft (0.488 m). 


IN CUBIC FEET
DISCHARGE,JPER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FER MAR APR MAY JUNJJUL AUG SEP 

1 45 44 48 35 38 42 49 43 42 37 31 59 
2 46 41 69 35 41 43 44 38 44 38 30 42 
3 47 44 52 36 42 44 44 36 42 35 36 42 
4 42 47 49 34 40 44 43 38 42 35 33 39 
5 37 46 50 37 40 46 37 38 41 35 31 35 

6 41 47 48 39 42 42 38 36 37 36 34 34 
7 42 47 56 39 42 41 35 37 32 35 36 33 
8 42 46 69 40 36 38 35 37 36 36 32 34 
9 43 42 57 39 39 40 44 36 43 36 30 34 
10 41 44 49 38 43 42 38 75 38 35 32 33 

11 40 44 45 36 47 41 42 74 38 34 31 34 
12 48 46 44 38 42 43 48 51 36 33 34 32 
13 42 48 42 38 41 44 42 45 69 42 32 31 
14 
15 

44 
44 

46 
44 

38 
40 

38 
40 

40 
40 

/41 
39 

55 
44 

48 
45 

65 
51 

35 
34 

32 
35 

34 
33 

16 46 43 40 39 53 40 44 40 53 34 30 33 
17 55 45 41 37 60 41 42 37 43 34 31 36 
18 46 44 39 36 70 41 38 37 39 31 31 35 
19 43 45 38 37 74 41 41 37 40 31 31 32 
20 44 44 36 39 67 42 40 37 37 34 31 32 

21 45 44 34 40 60 41 38 36 38 34 29 44 
22 43 40 37 41 56 37 43 35 53 33 27 56 
23 43 40 38 40 61 41 106 33 42 32 26 36 
24 49 46 37 39 58 42 54 51 41 31 28 35 
25 52 44 33 37 52 40 45 49 40 30 29 37 

26 47 44 34 42 49 51 41 45 38 31 32 40 
27 45 41 32 42 48 45 41 40 36 32 51 75 
28 45 47 32 42 48 42 53 38 34 51 43 45 
29 45 45 39 41 --- 40 62 40 36 36 34 41 
30 45 4.2 39 42 47 47 71 37 34 32 92 
31 45 --- 40 39 45 --- 44 --- 34 118 ---

TOTAL 1374 1330 1345 1195 1369 1306 1373 1347 1263 1078 1092 1218 
MEAN 44.3 44.3 43.4 38.5 48.9 42.1 45.8 43.5 42.1 34.8 35.2 40.6 
MAX 55 48 69 42 74 51 106 75 69 51 118 92 
MIN 37 40 32 34 36 37 35 33 32 30 26 31 

CAL YR 1980 TOTAL 16157JMEAN 44.1 MAX 98JJ
MIN 28 

WTR YR 1981 TOTAL 15290JMAX 118J
MEAN 41.9JMIN 26 
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04106320 WEST FORK PORTAGE CREEK NEAR OSHTEMO, MI 


LOCATION.--Lat 42°14'07", long 85°38'54", in SE; 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 except those for period of no gage-height record, Dec. 21 to Feb. 24, which are fair. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--9 years, 7.58 ft3/s (0.215 m3/s), 7.92 in/yr (201 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 26 ft3/s (0.74 m3/s) Aug. 31, 1975, gage height, 2.15 ft (0.655 m); minimum, 

1.9 ft3/s (0.054 m3/s) July 16, 17, 18, 22, 23, 24, 25, 1981, gage height, 1.06 ft (0.323 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 10 ft3/s (0.28 m3/s) Apr. 24, maximum gage height, 1.53 ft (0.466 m) Dec. 9, Apr. 24, 

Sept. 1; minimum discharge, 1.9 ft3/s (0.054 m3/s) July 16, 17, 18, 22, 23, 24, 25, gage height, 1.06 ft (0.323 m). 


DISCHARGE.JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT DECJJFEB APRJJUNJAUG SEP
NOV JAN MARJJJMAY JUL 


1 4.0 4.0 5.7 4.6 5.0 5.7 5.9 8.0 5.0 2.8 3.0 9.6 

2 4.0 4.0 6.6 4.6 5.0 5.3 5.3 7.7 4.8 2.8 2.8 8.9 

3 4.0 4.0 6.6 4.7 5.0 5.3 5.2 7.1 4.7 2.7 3.0 7.8 

4 4.0 4.3 6.4 4.7 5.0 5.3 5.5 6.6 4.2 2.7 2.8 6.8 

5 4.0 4.3 6.2 4.7 5.0 5.2 5.3 6.2 4.0 2.5 2.7 5.5 


6 3.7 4.3 6.8 4.7 5.0 5.2 5.2 5.7 3.7 2.5 2.7 4.8 

7 3.7 4.5 8.4 4.8 5.0 5.0 4.8 5.3 3.4 2.5 3.1 4.3 

8 3.7 4.3 9.1 4.8 5.0 5.0 4.8 5.2 3.4 2.4 3.1 4.2

9 3.6 4.5 9.6 4.9 5.0 5.0 5.2 5.0 3.7 2.4 3.0 3.7 

10 3.6 4.3 9.3 4.9 5.0 5.0 5.3 6.4 3.8 2.1 2.8 3.4 


11 3.6 4.2 8.4 4.9 5.0 5.0 5.9 9.3 3.7 2.1 2.7 3.3 

12 3.6 4.2 7.8 5.0 5.0 5.0 6.4 9.3 3.6 2.1 2.7 3.1 

13 3.6 4.0 6.9 5.0 5.0 5.0 6.4 8.2 5.2 2.2 2.5 3.0 

14 3.4 4.2 6.4 5.0 5.4 5.0 6.9 7.5 6.8 2.1 2.5 2.8 

15 3.4 4.2 6.2 5.0 6.0 5.2 6.8 7.3 7.3 2.1 2.8 2.7 


16 3.7 4.2 5.9 5.0 6.6 5.0 6.0 6.6 7.1 2.0 2.7 2.5 

17 4.5 4.2 5.7 5.1 7.4 5.0 5.9 6.0 6.0 2.0 2.5 2.7 

18 4.8 4.2 5.5 5.1 8.2 5.0 5.3 5.7 5.3 2.0 2.5 3.0 

19 4.7 4.2 5.5 5.1 9.0 5.0 5.3 5.3 4.8 2.1 2.4 3.0 

20 4.3 4.2 5.3 5.1 9.3 5.2 5.2 5.2 4.3 2.1 2.4 3.0 


21 4.0 4.2 5.2 5.1 9.0 5.0 5.0 4.8 4.0 2.1 2.5 3.3 

22 3.8 4.2 5.0 5.1 8.5 5.0 5.2 4.7 4.7 2.0 2.4 5.5 

23 3.4 4.2 4.8 5.1 8.2 5.0 9.5 4.7 4.5 2.0 2.4 5.9 

24 3.6 4.5 4.8 5.1 7.8 5.0 10 4.8 4.5 2.0 2.3 5.7 

25 4.5 4.8 4.7 5.1 6.9 4.8 9.1 5.2 4.2 2.0 2.1 5.3 


26 4.7 4.7 4.7 5.1 6.4 5.5 7.8 5.5 3.8 2.1 2.1 5.3 

27 4.7 5.0 4.6 5.1 5.9 6.2 6.9 5.5 3.4 2.1 2.8 6.6 

28 4.7 5.2 4.6 5.1 5.9 6.4 6.8 5.3 3.3 3.0 3.3 6.0 

29 4.5 5.5 4.5 5.1 --- 6.2 7.8 5.2 3.1 3.3 3.6 5.7 

30 4.5 5.5 4.5 5.1 6.2 8.2 5.5 3.0 3.3 4.0 7.8 

31 4.2 --- 4.6 5.1 6.0 --- 5.5 --- 3.3 8.2 ---


TOTAL 124.5 132.1 190.3 153.8 175.5 163.7 188.9 190.3 133.3 73.4 90.4 145.2 

MEAN 4.02 4.40 6.14 4.96 6.27 5.28 6.30 6.14 4.44 2.37 2.92 4.84

MAX 4.8 5.5 9.6 5.1 9.3 6.4 10 9.3 7.3 3.3 8.2 9.6 

MIN 3.4 4.0 4.5 4.6 5.0 4.8 4.8 4.7 3.0 2.0 2.1 2.5 

CFSM .31 .34 .47 .38 .48 .41 .49 .47 .34 .18 .23 .37

IN. .36 .38 .54 .44 .50 .47 .54 .54 .38 .21 .26 .42 


CAL YR 1980J2216.7 MEAN 6.06 MIN 3.4 CFSM .47 IN 6.34
TOTAL MAX 12JJ

WTR YR 1981JTOTAL MEAN 4.83 MIN 2.0 CFSM .37 IN 5.04
1761.4 MAX 10JJ
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04106400 WEST PORK PORTAGE CREEK AT KALAMAZOO, MI 


LOCATION.--Lat 42014'40", long 85036'50", in NE4 sec.5, T.3 S., R.11 W., Kalamazoo County, Hydrologic Unit 04050003, on right bank 30 ft 

(9 m) upstream from 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 mil (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 except those for the winter period, which are fair. At times flow is affected by ground-water withdrawals. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--22 years, 9.95 ft3/s (0.282 m3/s), 7.23 in/yr (184 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 41 ft3/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, 20 ft3/s (0.57 m3/s) Apr. 23, gage height, 2.83 ft (0.863 m); minimum daily, 3.7 ft3/s 

(0.10 m3/s) July 18, 19, Aug. 25, 26. 


DISCHARGE.JSECOND,. WATER YEAR OCTORER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


IN CUrIC FEET PER 


DAY OCT NOVJDEC JAN EE8 MAR APR MAY JUNJJUL AUG SEP 

1 
2 

7.6 
7.5 

8.2 
7.9 

9.1 
12 

7.2 
7.2 

8.2 
8.2 

10 
9.7 

8.7 
8.0 

11 
11 

10 
9.7 

6.0 
5.8 

5.8 
5.7 

15 
14 

3 7.5 7.8 12 7.2 8.2 9.2 7.8 10 9.2 5.6 5.6 13 
4 7.5 8.1 11 7.2 8.2 8.9 7.8 9.8 8.8 5.4 5.5 12 
5 7.4 8.1 11 7.2 8.2 8.8 7.9 9.5 8.4 5.3 5.4 11 

6 
7 

7.3 
7.? 

7.8 
7.8 

11 
12 

7.3 
7.3 

8,2 
8.2 

8.6 
8.2 

7.7 
7.4 

9.2 
8.7 

7.7 
7.1 

5.1 
4.9 

5.4 
5.6 

9.6 
8.6 

8 7.0 7.8 15 7.4 8.2 8.1 7.3 8.3 6.8 4.9 6.0 8.0 
9 7.0 7.9 16 7.4 8.2 8.1 8.2 8.1 7.1 4.9 5.8 7.3 
10 7.0 7.8 15 7.5 8.2 8.1 7.9 11 7.3 4.8 5.6 6.8 

11 7.0 7.9 14 7.6 8.2 8.1 8.6 17 6.9 4.5 5.2 6.3 
12 7.0 8.1 13 7.7 8.2 8.1 9.8 16 6.5 4.3 5.1 5.9 
13 7.0 8.4 11 7.8 8.2 8.1 10 14 9.1 4.6 5.0 5.5 
14 7.0 8.6 11 7.8 8.8 8.1 12 13 12 4.5 4.8 5.4 
15 7.0 8.6 9.7 7.8 10 8.1 11 13 11 4.1 5.0 5.2 

16 7.4 8.6 9.1 7.9 10 7.8 10 11 11 4.1 5.0 5.0 
17 8.5 8.6 8.7 7.9 12 7.9 9.3 10 11 3.9 4.8 5.0 
18 9.3 8.6 8.2 8.0 14 7.9 9.0 9.8 10 3.7 4.8 5.4 
19 9.0 8.4 8.0 8.0 16 8.0 8.3 9.2 9.4 3.7 4.5 5.4 
20 A.7 8.1 7.8 8.0 16 8.1 8.0 8.6 8.8 4.1 4.1 5.3 

21 8.4 8.1 7.6 8.1 15 8.0 7.5 8.1 8.3 4.0 4.0 6.2 
22 8.1 7.8 7.5 8.2 14 8.0 7.4 8.1 9.4 3.9 3.9 12 
23 7.7 7.9 7.4 8.2 14 7.8 19 7.8 9.0 3.8 3.9 11 
24 7.7 8.1 7.3 8.2 14 7.7 17 7.8 8.4 3.8 3.9 9.3 
25 8.6 8.1 7.2 8.2 13 7.3 15 8.4 8.2 3.8 3.7 8.6 

26 8.9 8.1 7.2 8.2 12 7.4 13 8.6 7.5 3.9 3.7 9.2 
27 8.7 8.2 7.1 8.2 11 8.1 12 8.4 6.9 4.3 4.7 13 
28 8.8 8.7 7.0 8.2 11 8.1 11 8.2 6.7 5.0 5.5 10 
29 8.5 8.9 7.0 8.2 8.1 12 8.2 6.3 6.0 5.6 10 
30 8.4 8.9 7.0 8.2 8.6 12 9.7 6.0 6.4 6.3 16 
31 8.4 --- 7.0 8.2 8.6 10 --- 6.2 14 ---

TOTAL 243.1 245.9 303.9 241.5 297.4 255.6 300.6 311.5 254.5 145.3 163.9 265.0 
MEAN 7.84 8.20 9.80 7.79 10.6 8.?5 10.0 10.0 8.48 4.69 5.29 8.83 
MAX 9.3 8.9 16 8.2 16 10 19 17 12 6.4 14 16 
MIN 7.0 7.8 7.0 7.2 8.2 7.3 7.3 7.8 6.0 3.7 3.7 5.0 
CFSM .4? .44 .52 .42 .57 .44 .54 .54 .45 .25 .28 .47 
IN. .48 .49 .60 .48 .59 .51 .60 .62 .51 .29 .33 .53 

MEAN 10.1 MIN 5.1J
CAL YR 1980 TOTAL 3768.5JMAX 19JJIN 7.50
CFSM .55J

MEAN 8.10 MAX 19JJCFSM .44J
WTR YR 1981 TOTAL 3028.2JMIN 1.7JIN 6.02 
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04106500 PORTAGE CREEK AT KALAMAZOO, MI 


LOCATION.--Lat 42°16'27", long 85034'35", in NW' NE1/4 sec.27, T.2 S., R.11 W., Kalamazoo County, Hydrologic Unit 04050003, on left bank 

50 ft (15m) upstream from bridge on Reed Avenue in Kalamazoo, and 1.5 miles (2.4 km) upstream from mouth. 


DRAINAGE AREA.--46.8 mil (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. Some 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 km) upstream from station. 


AVERAGE DISCHARGE.-17 years (water years 1948-58, 1976-81), 54.3 ft3/s (1.538 m3/s), 15.76 in/yr (400mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 580 ft3/s (16.4 m3/s) sometime in July 1954 from rating curve extended above 

165 ft3/s (4.67 m3/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 ft3/s (0.057 m3/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, Aug. 16, 1981. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 206 ft3/s (5.83 m3/s) Aug. 31, gage height, 3.93 ft (1.198 m); minimum, 2.8 ft3/s 

(0.079 m3/s) Aug. 16, gage height, 1.41 ft (0.430 m); minimum daily, 27 ft3/s (0.76 m3/s) Aug. 23. 


DISCHARGE+J 1981
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 

MEAN VALUES 


DECJJFEB MAY JUL SEP
DAY OCT NOV JAN MARJJJAPRJJUNJAUG 


1 
2 
3 
4 
5 

53 
55 
56 
52 
46 

50 
47 
46 
52 
49 

56 
85 
62 
57 
59 

50 
48 
48 
46 
47 

50J57 57 
50J55 51 
50J57 50 
50J56 50 
50J57 44 

58 
54 
50 
50 
51 

53 
54 
52 
52 
50 

41 
42 
41 
40 
40 

32 
31 
38 
34 
32 

108 
59 
53 
53 
45 

6 
7 
8 
9 
10 

48 
50 
50 
50 
47 

50 
50 
49 
47 
46 

59 
73 
83 
78 
64 

50 
50 
49 
49 
49 

51J54 44 
53J51 42 
48J49 42 
48J49 57 
53J51 46 

48 
47 
48 
47 
96 

47 
40 
43 
51 
47 

40 
39 
38 
35 
38 

31 
39 
36 
31 
32 

43 
42 
43 
42 
40 

11 
12 
13 
14 
15 

48 
47 
48 
49 
49 

47 
50 
52 
53 
50 

58 
56 
55 
51 
50 

47 
47 
49 
48 
50 

58J51 61 
51J53 62 
50J53 52 
51J53 68 
53J50 54 

119 
72 
62 
67 
63 

46 
45 
95 
90 
64 

34 
32 
42 
36 
34 

31 
35 
32 
33 
38 

40 
38 
36 
39 
39 

16 
17 
18 
19 
20 

53 
66 
56 
50 
49 

49 
50 
49 
49 
50 

51 
50 
53 
48 
45 

49 
48 
36 
69 
47 

67J49 53 
78J51 51 
86J49 48 
94J50 51 
90J50 51 

56 
52 
51 
50 
48 

71 
54 
50 
48 
47 

34 
33 
30 
30 
33 

32 
31 
31 
30 
31 

37 
42 
41 
39 
36 

21 
22 
23 
24 
25 

51 
49 
49 
54 
60 

50 
46 
46 
51 
49 

45 
45 
48 
47 
45 

48 
49 
48 
49 
47 

82J49 46 
74J46 53 
76J47 153 
75J49 87 
71J46 61 

47 
45 
43 
63 
67 

49 
66 
49 
50 
47 

33 
32 
31 
28 
28 

30 
28 
27 
28 
29 

51 
99 
45 
42 
44 

26 
27 
28 
29 
30 
31 

53 
51 
53 
52 
50 
50 

50 
49 
53 
55 
52 
---

45 
44 
44 
49 
50 
53 

50 
50 
50 
49 
49 
50 

63J62 57 
62J52 55 
62J49 65 
---J47 84 

42 63 
66 ---

59 
52 
50 
51 
85 
56 

45 
43 
41 
41 
41 
---

29 
29 
55 
40 
33 
33 

31 
57 
51 
39 
40 
146 

52 
103 
58 
49 
120 
---

TOTAL 
MEAN 
MAX 
MIN 

1594 
51.4 
66 
46 

1486 
49.5 
55 
46 

1708 
55.1 
85 
44 

1515 
48.9 
69 
36 

1746J1600 1758 
62.4J51.6 58.6 
94J66 153 
48J42 42 

1807 
58.3 
119 
43 

1571 
52.4 
95 
40 

1103 
35.6 
55 
28 

1166 
37.6 
146 
27 

1578 
52.6 
120 
36 

CAL YR 1980JTOTAL 20240 MEAN 55.3 
WTR YR 1981JTOTAL 18632 MEAN 51.0 

MAX 126JMIN 33 
MAX 153JMIN 27 



J

198 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04106500 PORTAGE CREEK AT KALAMAZOO, MI--OONTINUED 

WATER-QUALITY 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, 33.5 Aug. 21, 23-26, 30, 31, Sept. 4-6, 8-13, 15, 1981, minimum, 0.0°C Dec. 31, 1976, Jan. 1, 2, 1977. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 33.5 Aug. 21, 23-26, 30, 31, Sept. 4-6, 8-13, 15, minimum 1.0°C Dec. 31. 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MEAN MINJMAX MEAN MIN
MAX MEANJMINJMAX MEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 


1 19.5 17.5 17.5 12.5 10.5 11.5 10.5 8.0 9.0 5.0 3.0 4.0 

2 19.0 16.5 18.0 12.0 9.5 10.5 8.5 5.5 7.5 5.0 3.5 4.5 

3 17.0 13.5 15.0 14.5 9.5 11.5 7.0 4.5 5.5 7.0 1.5 3.0 

4 13.5 12.0 12.5 13.5 12.0 13.0 8.5 6.0 7.0 3.5 1.5 2.5 

5 14.0 12.0 13.0 12.5 11.0 12.0 10.0 8.0 9.0 3.5 2.0 2.5 


6 14.0 12.0 13.0 12.5 10.5 12.0 15.5 8.5 12.5 4.0 2.5 3.5 

7 16.0 12.5 14.0 16.0 12.5 14.0 15.5 13.0 14.5 4.5 2.0 3.0 

8 17.5 14.0 15.5 15.5 12.0 13.0 15.0 10.0 13.0 6.5 3.0 4.5 

9 17.5 14.5 16.0 16.0 11.5 13.0 12.5 8.5 11.0 6.5 3.0 4.5 

10 16.0 13.5 15.0 15.0 12.0 13.0 12.5 6.0 9.0 5.5 3.0 4.5 


11 15.5 12.5 14.0 12.5 10.0 11.5 7.0 4.5 6.0 6.0 3.5 5.0 

12 13.5 12.0 12.5 12.0 9.5 11.0 10.0 5.0 7.0 6.5 3.5 4.5 

13 15.0 11.5 13.0 16.0 9.5 12.5 8.0 3.5 5.5 8.0 5.0 6.5 

14 14.5 12.0 13.0 16.0 14.0 15.0 7.0 3.5 5.5 8.0 7.0 7.0 

15 20.5 12.5 16.0 15.5 11.0 11.5 6.5 4.5 6.0 10.5 6.0 7.5 


16 19.0 15.5 17.0 16.0 11.0 12.5 6.5 3.5 5.0 8.0 6.0 7.0 

17 19.0 16.0 17.5 15.0 11.0 13.0 6.5 3.5 4.5 9.5 6.5 7.5 

18 16.0 14.0 15.0 13.5 11.0 12.0 9.0 5.0 7.0 10.0 5.5 8.0 

19 15.0 13.0 13.5 12.5 9.0 10.5 7.0 2.0 4.0 11.0 5.5 8.0

20 14.0 12.0 13.0 13.0 8.5 11.0 5.0 2.0 4.0 12.0 7.5 9.5 


21 14.5 11.5 13.0 12.5 9.0 11.0 6.5 2.5 5.0 11.0 7.0 8.0 

22 13.5 11.5 12.5 12.0 7.5 10.0 6.5 5.0 6.0 10.0 7.0 8.5 

23 14.0 11.5 12.5 11.5 9.0 10.0 8.0 6.5 7.0 10.5 6.0 8.5 

24 15.0 12.5 13.5 11.5 9.0 10.0 8.5 3.5 7.0 11.0 7.5 9.0

25 14.0 10.0 12.0 12.0 8.5 9.5 6.5 2.5 4.5 11.0 7.5 10.0 


26 10.0 9.0 9.5 10.0 8.5 9.0 3.5 2.0 2.5 11.0 6.5 8.5

27 9.5 9.0 9.5 9.5 6.5 8.0 6.0 3.5 4.5 10.5 6.5 8.0

28 13.0 9.0 10.5 12.0 6.5 9.0 5.5 3.5 4.0 11.0 8.5 9.5 

29 13.0 9.5 11.0 10.0 7.5 8.5 5.0 2.0 4.0 13.0 9.0 11.0

30 10.5 8.5 9.5 13.5 8.5 10.5 6.5 2.5 5.0 11.5 5.5 8.5 

31 12.0 9.5 10.5 --- --- --- 5.0 1.0 2.5 12.5 6.5 8.0 


MONTH 20.5 8.5 13.5 16.0 6.5 11.5 15.5 1.0 6.5 13.0 1.5 6.5 
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04106500 PORTAGE CREEK AT KALAMAZOO, MI--CONTINUED 


TEMPERATURE, WATER (DFG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMEANJJMEANJMINJJ MEAN
MIN MAX MINJJMAX MEAN MAXJJMINJ


FEBRUARY MARCH APRIL MAY 

1 
2 

8.5 
10.5 

6.5 
6.5 

7.0 
7.0 

22.0 
25.5 

10.0 
7.5 

15.0 
17.5 

16.0 
16.5 

9.5 
13.5 

12.5 
15.0 

19.5 
22.5 

13.5 
15.0 

16.0 
19.5 

3 16.0 3.0 8.5 22.5 12.0 17.5 20.5 14.0 16.0 24.0 17.0 21.0 
4 
5 

9.0 
10.0 

3.5 
4.5 

7.0 
7.5 

32.5 
27.5 

13.5 
11.5 

20.0 
20.0 

21.0 
12.5 

11.5 
8.5 

14.5 
10.0 

25.0 
24.0 

20.0 
18.0 

22.5 
21.5 

6 
7 
8 
9 
10 

7.5 
8.0 
9.5 
6.0 
10.5 

4.5 
5.5 
4.5 
3.0 
3.0 

5.5 
6.5. 
6.5 
4.5 
5.5 

27.0 
24.5 
21.0 
19.0 
12.5 

16.0 
13.5 
9.0 
9.0 
7.0 

20.5 
19.0 
15.5 
13.5 
10.5 

15.0 
17.5 
17.5 
17.5 
17.5 

10.5 
12.5 
14.0 
14.0 
14.0 

12.5 
15.0 
15.0 
16.0 
15.5 

23.5 
24.0 
23.5 
26.0 
23.0 

17.0 
16.0 
17.0 
21.0 
14.0 

20.0 
20.0 
20.5 
23.5 
17.5 

11 10.0 2.0 6.0 16.5 8.0 13.0 17.5 14.0 16.0 15.5 12.0 13.5 
12 9.0 2.0 5.0 15.5 12.0 13.5 16.0 12.5 14.0 20.5 11.0 15.5 
13 
14 
15 

7.0 
9.5 
8.0 

3.5 
3.5 
5.0 

5.0 
6.5 
6.0 

15.5 
19.5 
19.5 

11.0 
11.0 
11.0 

13.0 
15.0 
15.5 

18.5 
21.0 
21.0 

14.5 
14.0 
17.0 

16.0 
17.0 
19.0 

24.5 
23.0 
15.5 

16.0 
14.5 
11.0 

20.0 
18.0 
13.0 

16 
17 

9.0 
11.0 

6.0 
7.0 

7.5 
8.5 

20.5 
18.5 

9.5 
13.5 

17.0 
16.0 

24.0 
27.0 

19.5 
18.0 

21.0 
23.5 

18.0 
18.5 

11.5 
15.0 

15.0 
16.5 

18 9.0 7.5 8.5 18.5 9.5 12.5 26.0 20.0 22.0 18.5 13.0 16.0 
19 
20 

9.0 
9.0 

6.5 
7.0 

7.0 
8.0 

12.5 
14.5 

7.0 
7.0 

9.0 
9.5 

24.5 
24.5 

15.0 
15.0 

19.0 
20.5 

18.0 
21.5 

13.5 
14.0 

16.0 
16.5 

21 
22 
23 

9.0 
9.5 
12.0 

6.5 
6.5 
7.0 

8.0 
8.0 
8.5 

13.5 
15.0 
21.5 

7.0 
8.0 
13.0 

11.0 
11.5 
16.0 

20.0 
20.5 
18.0 

16.0 
15.0 
13.0 

18.0 
17.0 
16.0 

20.5 
22.0 
25.0 

15.0 
16.0 
17.5 

18.0 
19.0 
21.5 

24 
25 

14.0 
15.5 

7.0 
9.5 

11.5 
13.5 

22.5 
22.5 

14.0 
12.0 

18.0 
15.0 

17.5 
17.0 

12.5 
14.0 

15.5 
15.5 

24.5 
24.5 

17.0 
20.0 

20.5 
22.0 

26 
27 
28 

13.0 
13.0 
12.0 

9.5 
9.5 
9.0 

11.5 
11.5 
10.5 

16.0 
17.0 
16.5 

11.0 
13.0 
14.0 

13.5 
15.0 
15.5 

18.5 
23.5 
25.5 

13.0 
16.5 
20.0 

16.0 
21.0 
22.5 

22.0 
21.0 
21.5 

18.0 
17.5 
17.0 

20.0 
19.5 
19.5 

29 --- --- --- 15.5 11.5 14.0 20.5 14.0 17.5 21.5 18.0 19.5 
30 --- 17.0 11.5 14.0 22.0 13.5 19.0 21.0 17.0 18.5 
31 18.5 13.0 15.5 --- --- --- 22.0 16.5 19.0 

MONTH 16.0 2.0 7.5 32.5 7.0 15.0 27.0 8.5 17.0 26.0 11.0 18.5 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

23.0 
22.5 
24.5 
23.0 
22.0 

17.5 
17.5 
17.5 
18.0 
18.5 

19.5 
20.0 
21.5 
20.0 
20.5 

25.0 
24.0 
24.5 
24.0 
26.5 

19.5 
19.0 
19,0
20.0 
21.0 

23.0 
22.0 
22.0 
22.0 
24.0 

26.5 
27.0 
25.0 
26.5 
26.0 

20.5 
23.5 
22.5 
20.5 
20.5 

23.5 
24.5 
24.0 
23.5 
24.0 

32.5 
32.5 
31.0 
33.5 
33.5 

30.0 
28.5 
29.5 
30.0 
31.5 

17.0 
26.0 
30.5 
21.0 
15.0 

6 
7 
8 
9 
10 

25.0 
27.5 
25.0 
24.0 
24.0 

20.5 
18.0 
20.0 
19.5 
16.5 

22.0 
22.5 
22.5 
21.0 
20.5 

27.0 
27.5 
26.0 
29.0 
28.5 

21.0 
23.5 
22.0 
24.0 
24.5 

23.5 
25.5 
24.0 
26.0 
26.0 

26.5 
25.0 
27.0 
24.5 
25.5 

21.0 
22.0 
20.5 
21.0 
22.5 

24.0 
24.0 
23.5 
23.0 
24.0 

33.5 
33.0 
33.5 
33.5 
32.5 

30.5 
32.5 
32.5 
29.5 
29.5 

21.0 
2.5 
15.0 
30.0 
15.5 

11 
12 
13 
14 
15 

26.5 
24.5 
25.0 
25.0 
25.0 

20.5 
20.5 
18.5 
18.5 
20.0 

22.5 
22.5 
22.5 
22.5 
23.5 

29.0 
27.5 
29.5 
26.5 
26.0 

22.0 
21.5 
23.0 
21.5 
22.5 

26.0 
24.5 
26.0 
24.0 
24.0 

27.5 
28.5 
25.5 
25.5 
24.5 

20.5 
21.5 
21.5 
22.0 
21.0 

24.5 
24.0 
24.0 
24.0 
23.0 

33.5 
33.5 
33.5 
---
33.5 

32.0 
32.0 
31.0 
---
29.0 

5.5 
12.5 
15.0 
---
28.0 

16 
17 
18 
19 
20 

23.5 
24.0 
25.0 
25.0 
25.0 

20.5 
18.0 
20.5 
20.5 
21.0 

22.0 
21.0 
22.5 
23.5 
23.5 

25.0 
25.5 
25.0 
26.0 
27.0 

21.5 
21.0 
21.0 
22.0 
22.5 

23.5 
23.5 
23.0 
24.0 
25.0 

24.5 
24.5 
26.5 
27.5 
33.0 

20.5 
20.5 
22.0 
19.5 
19.0 

22.0 
22.5 
24.0 
23.5 
20.5 

33.0 
30.0 
31.5 
29.0 
28.0 

24.5 
25.0 
24.5 
21.5 
24.0 

26.0 
27.0 
28.0 
25.5 
26.5 

21 
22 
23 
24 
25 

25.5 
24.5 
27.0 
25.0 
25.5 

21.5 
20.5 
19.0 
21.0 
21.5 

23.5 
22.0 
22.5 
23.0 
23.5 

26.0 
27.0 
25.5 
29.5 
27.0 

21.0 
21.5 
21.0 
23.5 
20.0 

24.0 
24.0 
23.5 
25.5 
24.5 

33.5 
33.0 
33.5 
33.5 
33.5 

29.5 
31.0 
31.0 
31.5 
32.5 

27.5 
13.5 
21.5 
15.0 
4.0 

26.5 
26.0 
27.5 
26.5 
19.5 

21.5 
21.0 
21.0 
21.0 
17.0 

24.0 
23.0 
24.0 
22.5 
18.0 

26 
27 
28 
29 
30 
31 

25.0 
24.0 
23.0 
26.0 
25.5 
---

21.0 
18.0 
17.5 
19.5 
21.5 
---

23.0 
21.0 
20.5 
22.5 
24.0 
---

27.0 
26.5 
22.5 
25.0 
24.5 
26.5 

24.0 
21.5 
17.5 
16.5 
17.5 
20.5 

25.5 
24.0 
20.5 
20.5 
21.0 
22.5 

33.5 
33.0 
33.0 
33.0 
33.5 
33.5 

29.0 
30.5 
30.0 
32.0 
32.5 
32.0 

23.5 
31.5 
21.0 
13.5 
7.0 
15.0 

22.0 
22.5 
19.0 
19.5 
20.0 
---

17.0 
18.5 
15.5 
16.0 
14.5 
---

19.5 
21.0 
17.0 
17.5 
16.5 
---

MONTH 27.5 16.5 22.0 29.5 16.5 24.0 33.5 19.0 21.5 33.5 14.5 20.5 
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200 STREAMS TRIBUTARY TD LAKE MICHIGAN 


04108500 KALAMAZOO RIVER NEAR FENNVILLE, MI 


LOCATION.--Lat 42035'36", long 85059'03", 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 km) 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 were made during 

the year. 


AVERAGE DISCHARGE.--51 years, 1,403 ft3/s (39.73 m3/s), 11.91 in/yr (303 mm/yr). 


EXTREMES 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 m3/s) Aug. 19, 1976, caused by shutting off flow at Calkins Dam. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,870 ft3/s (138 m3/s) May 12, gage height, 12.32 ft (3.755 m); minimum, 495 ft3/s 

(14.0 m3/s) Aug. 17, gage height, 5.32 ft (1.622 m); minimum daily, 706 ft3/s (20.0 m3/s) July 24. 


IN WATER 

MEAN VALUES 


DISCHARGE,JCUBIC FEET PER SECOND, YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY OCT NOV DEC JAN FF8 MAR MAYJJUL AUG SEPAPR JUNJ


1 1600 1480 1260 1710 1220 3150 1790 2720 1500 1250 1470 1840 
2 1260 1480 1480 1210 1220 2630 1670 2550 1500 1190 1820 1830 
3 1200 1470 1820 1210 1220 2750 1700 2320 1830 1220 1450 1910 
4 1580 1480 1830 1300 1230 2360 1710 2300 1920 1210 1070 1770 
5 1440 1430 1810 1260 1220 7310 1790 2290 1920 1210 1050 1710 

6 80? 1220 1800 1250 1220 2300 1250 2280 1910 1210 1420 1700 
7 1210 1220 1910 1260 1210 2280 1290 2260 1540 1210 1660 1210 
A 1490 1300 2520 1250 1210 2250 1710 2100 1120 1610 1070 1270 
9 960 1340 3000 1540 1210 2000 1750 1870 1560 1690 1080 1690 

10 1170 1280 2940 1720 1250 1800 1700 1780 1910 1040 1120 1180 

11 1260 1500 2830 1250 1520 1340 1810 2600 1900 864 1150 1050 
12 1370 1310 2540 1250 1380 1380 2600 4320 1530 869 1530 987 
13 1490 1060 2730 1250 1340 1900 2550 3390 1250 936 1460 1300 
14 1110 1190 2540 1130 1260 1830 2710 3020 1570 966 948 1470 
15 1010 1200 2340 1220 1560 1620 2660 2720 2070 967 952 1080 

16 1140 1200 2310 1240 1830 1480 2940 2570 2570 990 1060 1150 
17 1570 1190 2130 1230 ?110 1830 2720 2750 2380 1000 932 962 
18 1660 1200 1850 1230 2470 1340 2680 2600 2210 1030 1170 1030 
19 1560 1200 1810 1520 3210 1290 2690 2360 2370 1060 902 1080 
20 1220 1190 1710 1560 4420 1840 2560 2340 2110 1050 876 1010 

21 1400 1190 1340 1010 3870 1840 2310 2320 1990 1030 762 1220 
22 1630 1190 1020 1200 3830 1280 2200 2050 1980 949 959 1460 
23 1100 1190 1250 1450 4150 1140 2530 1810 2030 816 966 1230 
24 1260 1210 1260 1220 4670 1700 3180 1480 2310 706 879 1490 
25 1650 1200 1610 1200 4480 1360 2830 1480 2040 729 903 1330 

26 1730 1200 1680 1480 4210 1470 2900 1880 1630 756 864 1430 
27 1270 1210 1060 1200 3710 1790 2610 1950 1610 769 1250 1400 
28 1490 1200 952 1190 3480 1600 2680 1940 1600 1320 1450 1770 
29 1490 1320 1240 1470 --- 1240 2880 1890 1360 1740 1330 1940 
30 1410 1440 1230 1480 1430 2750 1910 1100 1390 787 1770 
31 1270 --- 1680 1200 1660 --- 1890 --- 1050 1340 ---

TOTAL 41802 38290 57482 40690 65710 56190 69150 71740 54320 33827 35680 42169 
MEAN 1348 1276 1313 2347 1813 2305 2314 1811 1091 1151 1::: 
MAX 1730 1500 = 1720 4670 3150 3180 2570 1740 19 
MIN 902 1060 952 1010 1210 1140 1250 1480 1100 706 17:2 
CFSM .84 .80 1.16 .82 1.47 1.13 1.45 1.13 .68 .72 

IN. .97 .89 1.34 .95 1.53 1.31 1.641 1.67 1.26 .79 .83 :4:0: 


CAL YR 1980 TOTAL 646675 MEAN 1767 MAXJMIN 683 CFSM 1.10 15.044030 IN 
WTR.J
YR 1981 TOTAL 607050 MEAN 1663 MAX 4670 mTN 706 CFSM 1.04 IN 14.11 
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201 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

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 mil (184.9 km2). 


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


GAGE.--Water-stage recorder. Altitude of gage is 700 ft (213 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.--16 years, 56.9 ft3/s (1.611 m3/s), 10.82 in/yr (275 mm/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 (*): 


DischargeJGage heightJ DischargeJGage height 

DateJTimeJ (ft) DateJTimeJ (ft)J
(ft3/s) (m3/s)J(m)JJ (ft3/s) (m3/s)J(m) 


Dec.J1100 311 8.81 7.09 2.161 Apr. 14 17000 10.0 7.36 2.243
9 353 

Feb. 19 0300 642 18.2 8.28 2.524 MayJ*971 27.5 *8.83 2.691
11 

Apr. 11 1700 429 12.1 7.68 2.341 


Mininun discharge, 19 ft3/s (0.54 m3/s) Aug. 26, gage height, 2.17 ft (0.661 m). 


DISCHARGE. IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DFC JAN FEBJMAR APR MAY JUNJJUL AUG SEP 

1 31 36 48J33 35 108 49 69 48 39 28 26 
2 30 34 83J33 35 84 43 62 46 37 27 25 
3 31 34 78J33 35 70 41 56 78 36 27 25 
4 30 43 68J32 35 66 74 52 87 34 27 25 
5 29 49 51J31 35 63 66 49 64 33 27 ?4 

6 29 43 64J30 35 58 52 47 53 32 27 24 
7 ?8 40 169J30 35 52 46 44 47 31 26 24 
8 28 40 272J30 35 50 43 42 45 29 25 24 
9 27 40 305J30 35 49 51 41 48 28 24 24 
10 27 38 208J30 35 49 50 78 46 28 24 23 

11 27 36 108J30 35 48 329 695 42 27 23 22 
12 27 35 78J30 35 47 336 594 40 27 23 22 
13 27 35 70J30 37 46 241 351 112 33 22 21 
14 
15 

27 
32 

34 
34 

60J30 40 
51J30 44 

44 
44 

306 
311 

262 
200 

228 
247 

33 
30 

22 
23 

21 
21 

16 35 34 48J30 48 43 189 150 161 29 24 24 
17 51 33 45J30 80 42 109 110 96 28 22 43 
18 67 34 42J30 432 40 86 84 74 27 22 42 
19 53 33 39J30 546 38 82 76 62 26 21 37 
20 45 32 37J31 387 39 100 69 55 27 21 32 

21 40 31 35J31 272 38 79 64 56 28 20 31 
22 37 31 34J32 180 38 72 59 59 29 20 35 
23 35 31 34J32 167 38 241 56 54 28 20 33 
24 34 32 33J33 153 37 219 56 48 26 19 31 
25 43 33 32J34 122 37 137 70 46 25 19 30 

26 50 32 30J35 99 45 96 96 43 26 19 36 
27 48 32 30J35 83 64 80 80 41 28 21 54 
28 
29 

43 
40 

32 
35 

30J35 114 
30J35 ---

51 
46 

74 
91 

67 
60 

39 
37 

34 
42 

24 
26 

50 
40 

30 37 37 31J35 50 82 58 39 36 32 73 
31 36 --- 32J35 59 --- 53 --- 31 28 ---

TOTAL 1124 1063 2275J985 1583 3775 3850 2141 947 733 942 
MEAN 
MAX 

36.3 
67 

35.4 
49 

73.4J31;t1 
305 

3M 
546 

51.1 
108 

126 
336 

124 
695 

71.4 
247 

30.5 31.4 
73 

MIN 27 31 30J30 35 37 41 41 37 25 21 21 
CFSM 
IN. 

.51 

.59 
.50 
.55 

1.03J.45 1.61 
1.19J.51 1.68 

.72 

.82 
1.77 
1.97 

1.74 
0 

1.00 
1.12 

.43 

.49 
.33 
.38 

.44 

.49 

CAL YR 1980J MIN 27JTOTAL 21502 MEAN 58.7JMAX 380JCFSM .82 IN 11.20 
WTR YR 1081J
TOTAL 22642 MEAN 62.0JMIN 19JIN 11.80MAX 695JCFSM .87 
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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 NE' 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 mil (5,230 km2), approximately. 


PERIOD OF RECORD.--Water years 1974 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1974 to September 1981 (discontinued). 

WATER TEMPERATURES: May 1975 to September 1981. (discontinued). 


INSTRUMENTATION.--Water-quality monitor November 1975 to September 1981 (discontinued). 


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. 


COOPERATION.--Pesticide samples were collected by the U.S. Geological Survey and were analyzed by U.S. Environmental. Protection Agency. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum recorded (water years 1974-75, 1979-81), 747 micromhos Apr. 30, 1980; minimum recorded (water years 

1974-75, 1978-79, 1981), 172 micromhos Sept. 18, 1978. 

WATER TEMPERATURES: Maximum recorded (water years 1975, 1977-81), 31.5°C July 20, 1977; minimum (water years 1975, 1978-81), 

0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR 

CONDUCTANCE: Maximum, 726 micromhos May 9; minimum, 324 micromhos May 12. 


WATER TEMPERATURES: Maximum, 29.5°C July 8; minimum, 0.0°C on many days during winter period. 


wATFP QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


OXYGEN, COLI-JJ
STREP-

SPE- DIS- FORM. TOCOCCI HARD-


STREAM- CIFTC ' SOLVED FECAL, FECAL, HARD- NESS. CALCIUM 

FLOW. CON- OxyGEK, (PER- 0.7 KF AGAR NESS NONCAR- DIS­
TNSTAN- DUCT- .PH TEMPER- DIS- CENT um-ME (COLS. (MG/L BONATE SOLVED 


DATE 
TIMF TANEOUS 

(CFS) 
ANCE 

(UmHOS) (UNITS) 
ATURE 

(DEG C) 
SOLVED 
(MG/L1 

sATuR-
ATION) 

(COLS./ 
100 ML) 

PER AS (MG/L 
100JJML) CAC031 CACO3) 

(MG/L 
AS CA) 

NOV 
04... 113n 2050 610 7.4 8.0 10.8 95 K13 K3 260 30 71 

DEC 
10... 1030 3700 523 7.4 1.5 540 E8000 230 21 61 

JAN 
13... 1130 F1580 653 7.6 .0 10.5 73 300 12 260 29 71 

FE8 
18... 1000 F2730 516 7.5 .5 12.5 R8 190 0 55 

MAR 
24... 1200 1530 597 8.1 7.0 12.6 105 270 40 73 
APP 
21... 1100 2650 449 7.9 15.0 12.5 125 220 0 61 
MAY 
19... 1400 3180 442 7.5 16.0 11.6 118 K44 K10 220 15 60 

JON 
23... 0900 2330 475 7,9 23,5 9.0 106 240 27 65 
JUL 
28... 1200 701 610 8.1 21.0 8.9 99 750 260 47 67 

SFP 
02... 1215 1900 520 H.2 22.0 8.7 100 630 230 25 58 
29... 1200 1990 545 8.2 13.5 9.8 97 260 30 68 

MANE- SODIUM POTAS- POTAS- !VICAR* ALKA- CARBON 
SIUM. 
OIS* 

SODIUM. 
DIS* 

AD-
COPP.. 

STUNS, 
ors-

SIAM 40 
DIS-

BONATE 
FET-FLO 

CAR-
RONATE 

UNITY 
FIELD 

DIOXIDE 
DIS-

SULFATE 
DIS-

DATE 

SOLVEn 
(mG/L 
AS MO) 

SOLVED 
(MG/L 
AS NA) 

PERCENT 
SODIUM 

HON 
RATIO 

SOLVED 
(MG/L 
AS K) 

SOLVED 
(PCT/L 
AS K401 

(MG/L 
AS 

HCO3) 

FET-FLD 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS SO4) 

NOV 
04... 20 21 15 .6 2.3 1.7 280 0 230 17 45 
DEC 
10... 18 16 13 .5 3.0 2.2 250 0 205 13 

JAN 
13... 21 20 14 .5 2.9 2.2 290 0 238 11 47 

FEH 
12 20 19 .6 ?.5 1.9 240 0 200 10 37 

MAP 
24... 21 18 13 .5 2.2 1.6 280 0 230 3.3 47 
APR 
21... 17 12 10 .4 2.2 1.6 280 U 230 4.7 39 

MAY 
19... 17 13 11 .4 2.1 1.6 250 0 205 12 37 

JUN 
23... 19 17 13 .5 2.0 1.5 260 0 213 4.7 38 

JUL 
28... 23 ?6 18 .7 2.0 1.5 260 0 213 2.9 49 

SEP 
02... ?0 22 17 .6 1.9 1.4 250 0 205 2.5 37 
29... 22 19 14 .6 2.2 280 0 230 42 



 

 

STREAMS TRIBUTARY TO LAKE MICHIGAN J 203 

04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

J

SOLIDS, SOLIDS. JNITRO- JNITRO- 
CHLO- JFLUO- JSILICA. RESIDUE SUM OF JSOLIDS, JNITRO- JGFN, JNITRO- JGEN, JNITRO- 
RIDE, JRIDE, JDIS- JAT 180 JCONSTI- JOTS- JGEN, JNO2+NO3 JGEN, JAMMONIA JGEN, 

J

0T5- JDIS- JSOLVED JDEG. C TUENTS, JSOLVED NO20,103 JDN.- JAMMONIA JDIS- JAMMONIA 
SOLVED SOLVED (MG/L 015- OTS- (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 JAS CL) JAS F) J5102) J(MG/L) J(MG/L) JDAY) JAS N) JAS N) JAS N) JAS N) JAS NH4) 

NOV 
04• • • J32 J.2 J7.0 J360 J341 J1990 J.96 J.96 J.150 J.150 J.21 

DEC 
10... J29 J.2 J7.1 J316 J3160 J1.2 J1.2 J.170 J.170 J.22 

JAN 
13... J33 J.2 J10 J348 J1.2 J1.1 J.420 J.160 J.51 

FED 
18... 33 J.1 J8.0 J309 J292 J1.4 J1.3 J.430 J.400 

MAR 
24... J29 J.2 J7.6 J342 J340 J1410 J.95 J.94 J.170 J.160 
APR 
21.0. J22 J.2 J4.3 J297 J?75 J2130 J,74 J.67 J.040 J.040 

MAY 
19... 23 J.2 J4.2 J313 J283 J2690 J.82 J.79 J.040 J.040 

JUN 
234,.. J26 J.2 J8.9 J341 J308 J2150 J.90 J.91 J.080 J.090 

JUL 
28... 38 J.2 J7.6 J390 J344 J738 J.73 J.69 J.060 J.020 

SEP 
02... J36 J.2 J336 J1720 J.31 J.31 J.030 
29... 34 J.2 J4.2 J343 J321 J1840 J.64 J.64 J.030 J.030 

J

NITRO.-. J SFDI JSED. 

J

NITRO- GENtAM:. J RHOS.... JMENT, JSUSP. 
GFN, JMONIA . JNITRO- JNITRO- JPHOS- JPHOS- JPHORUS, CARBON, JSFOI"' JDIS- JSIEVE 

J

ORGANIC ORGANIC GEN, JGFN, PHORUS, PHORUS DIS- ORGANIC MENT. CHARGE, JDIAM. 
TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JSOLVED JTOTAL JSUS- JSUS- J% FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 

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

NOV 
04• • • .85 1.00 2.0 8.7 .090 .28 .040 8.4 12 66 100 

DEC 
1 0•• • .53 .70 1.9 8.4 .120 .15 .050 8.5 26 260 100 

JAN 
13• • • .49 .91 2.1 9.3 .060 .18 .030 

FER 
18... .87 1.30 2.7 1? .180 .55 .060 8.0 

MAR 
24 • • • 1.? 1.40 2.4 10 .110 .34 .040 5.5 11 45 100 

APR 

21... .92 .96 1.7 7.5 .110 .34 .030 9.4 14 100 100 
MAY 
19... .74 .78 1.6 7.1 .170 .52 .030 

JUN 
23•• • .91 .99 1.9 8.4 .150 .46 .070 7.2 26 164 100 

JUL 
28• • • 1.3 1.40 2.1 9.4 .140 .43 .040 20 38 100 

SFP 
02... 1.7 1.70 2.0 8.9 .170 .52 .020 8.4 30 154 100 
29. • • .70 .73 1.4 6.1 .140 .43 .020 40 215 100 



 

 

 

 

 

  

204 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CHRO- 
HARIUm, JCADMIUM JMIUM, CHRO- COBALT, 

ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, 
ARSENIC DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS- RECOV- DIS-
TOTAL SOLVED ERARLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 

TIME J(UG/L J(UG/L J(UG/L J(UG/L J(Un/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
DATE JAS AS) JAS AS) JAS RA) JAS RA) JAS CD) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

1130 1 

1400 1 

1200 2 

1200 4 

1 J60 J<1 J<1 

1 100 J50 J1 J<1 

2 J100 J70 J1 J<1 

3 J100 J20 J1 J1 

20 10 1 1 

<10 1 0 

<10 <10 3 3 

20 10 6 3 

JAN 
13... 

MAY 
19... 

JUL 
28... 

SEP 
29... 

IRON. J
MANGA.. 

COPPER. J MANGA- MERCURY 
TOTAL COPPER, TOTAL 

JNESE• 
TOTAL NESE, TOTAL MERCURY 

PECOV- ms- RECOV- TNZ: DIS- JRECOV- JDIS- JRECOV- JDIS- 
LEAD. 

FRABLE SOLVED ERARLE SOLVED ERARLE SOLVED ERABL•E SOLVED ERARLE SOLVED 
(UG/L J(UG/L J (UG/L (UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE J
(UG/L 

AS CU). JAS CU) JAS FE) JAS FE) JAS P8) JAS PH) • AS MN) JAS MN) JAS HG) JAS HG) 

JAN 
13... J4 J0 J350 J40 J6 J3 J70 

MAY 
19... J8 J5 J1100 J20 J8 4 J70 

JUL 
28... 6 J4 J610 J30 J13 J2 J100 

SEP 
29... 6 J1 J980 J11 J4 J3 J100 

60 <.1 <.1 

20 .1 <.1 

3 .1 <.1 

7 <.1 <.1 

CARBON, 

J

NICKEL, JSELE- SILVER. JZINC. JCARBON, ORGANIC 
TOTAL NICKEL, SELE- NIUM, TOTAL SILVER, TOTAL ZINC. ORGANIC SUS-
RECOV- DIS- NIUM, DIS- RECOV- DIS- RECOV- DIS- DIS- PENDED 
FPABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATF JAs NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

JAM 
13... J5 J4 J0 J0 J2 J0 J30 J5 J.4 

MAY 
1Q... J79 J7 J0 J0 J0 J0 J50 J<4 J7.3 J.3 

JUL 
28... 6 J5 J0 J0 J<1 J0 J30 J10 4.8 2.2 

SE 
29... 23 J2 J<1 J<1 J<1 J<1 J20 J4 J5.7 J3.5 

CHLOR- J DI- JDI- 
PC89 JALDRIN, DANE, JDOD, JDOE, JDOT, AZINON, ELDRIN ENDRIN, ETHION, 

TIME JTOTAL 
J

TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL 
DATE 
J

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

NOV 
04... J1130 JND JND JND JND JND JNO JND JND JND JND 

J

HEPTA-. JMETH- METHYL METHYL 

J

HEPTA-. CHLOR JMALA- OXY- PARA-- TRI- PARA.. TOX- TOTAL 
CHLOR• EPDXIDE LINDANE THION, CHLOR, THION, THION, THION• APHENE9 TRI- 

J

TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTHION 
DATE J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) J(UG/L) 

NOV 
04... JND JND JND JND JND JND JND JND JND JND 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


4,80 MAYJ
DATE NOVJMAR 24,81 19,81 JUN 23,81

TIME 
 1130 1200 1400 0900 


TOTAL CELLS/ML 5200 13000
5800 26000 


DIVERSITY:J 1.5 1.5 1.4 1.0
DIVISION 

.CLASS 
 1.5 1.5 1.8 1.0

..ORDER 1.7 1.8 2.3 1.8

...FAMILY 1.9 1.8 2.8 2.0 

....GENUS 
 2.5 2.1 3.3 2.7 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML 
 CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE)

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....SCHROEDERIA 

....TETRAEDRON 

...DICTYOSPHAERIACEAE 

....DICTYOSPHAERIUM 
 680 13 1200 9 

...HYDRODICTYACEAE 

....PEDIASTRUM 

...MICRACTINIACEAE 

....MICRACTINIUM - -
120 2 

...00CYSTACEAE 

....ANKISTRODESMUS 
 460 3 700 3 

....KIRCHNERIELLA 

....00CYSTIS 

....SELENASTRUM 
 460 3 

...PALMELLACEAE 

....SPHAEROCYSTIS 

...SCENEDESMACEAE 

....CRUCIGENIA 

....SCENEDESMUS 
 200 370 3 2800 11

....TETRASTRUM 
 740 6 560 2

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 31 I 1900# 33 550 4 560 2 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 1200# 23 4800# 36 12000# 44 

....MELOSIRA 
 150 3 550 9 550 4 2200 8 

....STEPHANODISCUS 
 1500# 29 2400# 41 370 3 1100 4 

..PENNALES 

...ACHNANTHACEAE 

....COCCONEIS 
 140 1
...CYMBELLACEAE 

....CYMBELLA 

...FRAGILARIACEAE 

....FRAGILARIA 
 -- -- - 4100# 15

....SYNEDRA 
 180 1 420 2

...NAVICULACEAE 

....NAVICULA 
 62 1 150 3 180 1 560 2 

...NITZSCHIACEAE 

....NITZSCHIA 
 93 2 -- 460 3 
.CHRYSOPHYCEAE 

..00HROMONADALES 

...DINOBRYACEAE 

....DINOBRYON --
 1400 10 


CRYPTOPHYTAJ
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 
 -- 1100 8 1100 4 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 
 190 4 150 3 92 1 140 
 1 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 
 420 2

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 1200# 22 


EUGLENOPHYTAJ
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 

....TRACHELOMONAS 
 500 9 370 3 




206J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF pHYTOPLANKTON 


DATEJ JUL 28,81JSEP 29,81
SEP 2,81J

TIMEJ 1200J1215J1200 


TOTAL CELLS/MLJ 54000J49000J14000 


DIVERSITY: DIVISIONJ1.7J1.1J1.2 

.CLASSJ 1.7J1.1J
1.3 

..ORDERJ 1.9J1.5J1.7 

...FAMILYJ2.5J2.1J2.1 

....GENUSJ2.8J3.2J2.4 


CELLS PER- CELLS PER- CELLS PER-

ORGANISMJ /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAF 

....SCHROEDERIA 290 1 

....TETRAEDRON 290 1 450 1 120 1 

...DICTYOSPHAERIACEAE 

....DICTYOSPHAERIUM 

...HYDRODICTYACEAF 

....PEDIASTRUM 5200 10 1900 13 

...MICRACTINIACEAE 

....MICRACTINIUM 580 1 

...00CYSTACEAE 

....ANKISTRODEsMUs 1200 2 1400 3 120 1 

....KIRCHNERIELLA - 1800 4 230 2 

....00CYSTIS 1200 2 

....SFLENASTRUM 860 2 

...PALMELLACEAE 

....SPHAEROCYSTIS 3600 7 

...SCENEDESMACEAE 

....CRUCIGENIA - 4500 9 

....SCENEDESMUS 8600# 16 77000 16 700 5 

....TETRASTRUM - 1800 4 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 1400 3 3200 6 460 3 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 19000# 35 3600 7 81000 57 

....MELOSIRA 2600 5 13000# 27 230 2 

....STEPHANODISCUS 5700 12 460 3 

..PENNALES 

...ACHNANTHACEAE 

....COCCONEIS 

...CYMBELLACEAE 

....CYMBELLA 120 1 

...FRAGILARIACEAE 

....FRAGILARIA 

....SYNEDRA 680 1 230 2 

...NAVICULACEAE 

....NAVICULA 860 2 680 1 350 2 

...NITZSCHIACEAE 

....NITZSCHIA 120 1 


...DINOBRYACEAE 


....DINORRYON 
 120 1 


CRYPTOPHYTAJ
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 290 1 700 5 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 860 2 


CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 10000# 19 - - - -

EUGLENOPHYTAJ
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENAJ 680 1J230 2 

....TRACHELOMONASJ 120J
1 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...GLENODINIACEAE 

....GLENODINIUM 290J
1 


NOTE: # - DOMINANT ORGANISM: EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




        

207 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


SPECIFIC CONDUCTANCE (mICROmBOS/Cm AT 25 OFG. C). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX MEANJMIN MAXJMEANJMINMIN MAX MEANJMIN MAX MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 


1 528 519 524 557 550 553 580 576 579 602 591 597 
2 537 524 531 562 557 559 580 563 571 612 599 604 
3 536 529 532 566 562 564 572 565 569 612 601 606 
4 535 525 530 564 556 559 579 573 577 607 602 604 
5 536 527 632 560 555 557 579 576 578 614 608 611 

6 537 531 535 566 559 563 577 572 575 618 615 616 
7 542 536 540 572 566 569 572 559 567 618 612 614 
8 551 540 543 575 564 571 559 539 547 622 616 619 
9 557 550 553 .569 563 566 543 536 540 618 615 617 
10 558 552 555 566 562 565 537 510 525 621 616 619 

11 556 544 546 570 565 568 517 511 515 621 618 619 

12 547 541 544 572 568 570 511 497 503 623 619 621 

13 554 542 547 578 574 . 494 486 622 617 620
576J 487 

14 558 555 556 578 576 577 495 486 489 625 617 622 

15 562 559 561 578 576 577 503 496 501 624 618 622 


lb 565 561 563 580 577 579 512 506 509 620 616 617 
17 567 557 562 579 575 577 525 514 520 627 616 622 
18 559 549 553 580 576 579 530 520 527 627 621 623 
19 554 549 552 579 575 577 541 522 535 624 615 621 
20 558 554 556 582 577 580 545 539 542 622 618 620 

21 559 550 553 578 573 575 544 538 542 629 618 623 

22 560 554 557 •583 579 581 550 543 547 630 618 623 

23 563 557 560 587 584 586 555 551 554 618 615 617 

24 564 557 561 588 583 586 563 555 559 624 613 617 

25 561 542 550 588 585 587 572 562 566 620 616 618 


26 543 539 541 590 586 588 588 575 581 617 610 614 
27 554 544 552 591 589 590 596 583 589 612 607 610 
28 556 550 553 589 577 584 603 597 601 609 602 607 
29 557 552 555 579 570 573 610 599 602 609 600 606 
30 562 555 558 575 570 572 601 595 598 614 605 610 
31 561 551 556 --- --- --- 607 597 600 621 612 617 

MONTH 567 519 549 591 550 574 610 486 551 630 591 615 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 627 615 619 438 429 434 547 541 544 379 36U 366 

2 615 610 613 442 435 438 544 533 539 384 374 379 

3 617 604 612 455 442 448 544 536 541 392 372 382 

4 623 605 617 469 454 462 541 525 534 461 393 431 

5 621 608 615 541 469 484 546 530 536 550 461 490 


6 619 606 612 509 489 498 588 543 566 510 470 489 
7 620 606 612 517 490 509 605 580 594 550 457 493 
8 615 602 609 530 517 524 583 566 573 687 548 620 
9 619 609 613 536 525 531 579 558 564 726 609 687 
10 622 605 613 547 537 540 697 560 640 590 475 517 

11 624 608 617 554 545 548 703 668 690 475 352 414 

12 624 610 618 557 546 551 663 569 621 351 324 335 

13 626 612 621 567 551 557 608 565 586 352 332 343 

14 628 621 625 571 562 567 601 495 558 350 326 335 

15 660 622 631 575 569 573 500 477 490 381 341 359 


16 649 553 608 580 575 578 639 475 545 393 355 376 

17 560 498 532 590 571 580 611 464 543 390 365 377 

18 516 463 483 595 584 590 455 404 424 400 .386 395 

19 500 473 482 595 571 583 404 393 398 415 400 407 

20 503 478 494 589 571 580 413 390 398 432 416 424 


21 481 419 447 595 586 590 436 408 447 461 43U 446 

22 428 407 414 596 582 590 508 496 501 460 446 448 

23 429 409 416 600 575 587 504 494 501 461 450 456 

24 437 423 429 589 579 583 496 416 453 504 461 473 

25 445 426 435 596 584 591 461 442 453 625 475 525 


26 442 423 431 591 564 573 445 405 429 490 480 485 

27 424 409 416 570 557 564 406 395 403 545 482 496 

28 427 415 422 571 555 565 395 363 386 505 488 495 

29 --- --- --- 571 553 561 365 348 356 516 494 503 

30 556 540 548 358 346 351 571 516 534 

31 --- 548 536 542 --- --- --- 541 525 531 


MONTH 660 407 545 600 429 544 703 346 505 726 324 452 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


SPECIFIC CONDUCTANCE (mTCROmHOS/CM AT 25 OEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMEANJJMINJJ MINJJMAXJMEAN
MIN MAX MEANJMAX MEANJMINJ


JUNEJJULYJAUGUSTJSEPTEMBER 


1 551 544 480J621• 578 493
537 489 484 551J500 496 

2 540 524 533 499 490J493 578 555 498 424
542J 471 

3 522 509 502J586 570 420
505 506 504 541J465 432 

4 511 508 504J570 551 387
505 507 506 535J423 408 

5 512 509 511 515 510 530J389 362 381
507J551 542 


6 520 509 514 530 528 429 342 376
517J522 547 501J

7 509 504 507 532 527J530 543 529 435 396
510J 413 

8 515 501 511 523J568 553 434 393
532 527 542J 416 

9 525 508 516J543 533 381
501 525 520 524J416 398 

10 531 517 559 545
502 511 .518 514J540J423 334 393 


505 562J 438 

12 523 518 520 507 490J500 582 557 391 349 

11 518 510 515 516 493J581 570 486 384 


527J 368 

13 522 491 506 496 488J525 515 333 349
492 511J413 

14 493 472 480 492 482J522 520 416 385 398
487 518J

15 472 462 407 484 482J524 521J388 364 380
483 522 


16 513 472 494 486 482J522 513J518 642 366
485 512 

17 518 507 485J513 508 609
491 499 492 504J640 628 

18 518 492 493J503 500 562
454 501 497 497J644 611 

19 493 446 464 516 501J508 506 603 545
508 503J 570 

20 505 494 509J508 506 546
479 518 513 504J601 570 


580 

22 463 412 439 518 509J511 507 572 551 

21 495 418 463 520 512J509 507J507 559 . J
516 600 


513 502J525 

23 503 465 511J502 496 518
466 521 516 490J602 549 

24 521 505 511 540 522J494 488 596 532
528 479J 567 

25 524 512 516 540J503 492 507
562 549 486J628 543 


26 513 499 506 566 562J511 504J507 507 493
564 496 

27 500 485 491 567J514 507 634 480
571 569 501J 501 

28 --- .__-
492 481 574 555 478J ---
486 542J505 498 

29 493 484 486 596 550J507 478J---
563 494 


474 

31 626 621 494 

30 488 480 484 623 600J608 504 464J


--- --- --- 618J526 479J


MONTH 551 412 499 626 464J
480J522 621 522 


TEMPERATURE, WATER (DEG.J
WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981
C),J


DAY MAX MIN MEAN MAX MINJMEAN MAX MINJMEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 18.5 17.0 18.0 7.0 6.0J6.5 4.5 3.0J3.5 .0 .0 .0 
2 18.0 15.5 17.0 7.5 4.5J6.0 3.5 1.0J2.5 .0 .0 .0 
3 17.0 14.5 16.0 9.5 5.5J7.5 1.0 .0J.5 .5 .0 .0 
4 14.5 12.5 13.5 9.5 7.0J8.0 1.0 .0J.5 .5 .0 .0 
5 14.0 12.0 13.0 7.0 5.5J6.5 1.0 .5J.5 .5 .0 .0 

6 12.5 11.0 12.0 9.0 5.0J7.0 4.0 1.0J2.5 .5 .0 .0 
7 
8 

14.0 
15.5 

11.0 
12.5 

12.5 
14.0 

8.5 
8.0 

7.0J8.0 5.5 
6.5J7.5 5.0 

3.5J5.0 .5 
4.0J5.0 .5 

.0 

.0 
.0 
.0 

9 15.0 12.5 14.0 10.0 7.5J8.5 4.0 2.5J3.5 .5 .0 .0 
10 14.5 12.0 13.0 8.5 6.0J7.0 2.5 1.0J2.0 .5 .0 .0 

11 13.5 11.0 12.0 7.0 4.5J5.5 1.5 .5J1.0 .5 .0 .0 
12 11.0 9.0 10.5 5.5 3.5J4.5 2.5 .5J1.5 .0 .0 .0 
13 12.0 8.5 10.5 6.5 4.0J5.5 2.5 .0J1.5 .5 .0 .0 
14 11.0 9.5 10.0 6.5 5.5J6.0 1.0 .5J.5 .0 .0 .0 
15 11.0 8.5 10.0 6.0 5.0J5.5 1.5 .0J.5 .5 .0 .0 

16 13.5 10.5 11.5 6.0 4.0J5.0 1.0 .5J.5 .5 .0 .0 
17 15.0 13.0 14.0 5.0 3.0J4.0 .5 .0J.5 .0 .0 .0 
18 13.0 11.0 12.0 4.0 3.0J3.5 .5 .0J.0 .5 .0 .0 
19 11.0 10.0 10.5 6.0 3.0J4.0 .0 .0J.0 .5 .0 .0 
20 11.0 9.0 10.0 6.0 2.0J4.0 .0 .0J.0 .5 .0 .0 

21 
22 

11.5 
11.0 

10.0 
8.5 

10.5 
10.0 

4.0 
6.0 

2.5J3.5 .5 
1.0J3.0 .5 

.0J.0 .0 .0 

.0J.0 .5 .0 
.0 
.0 

23 11.5 8.0 9.5 4.0 2.5J3.5 .5 .0J.0 .5 .0 .0 
24 11.0 8.0 10.0 4.5 3.5J4.0 .5 .0J.0 .5 .0 .0 
25 10.0 7.5 9.0 4.5 2.5J3.5 .5 .0J.0 .5 .0 .0 

26 7.5 4.5 6.0 4.5 1.0J3.0 .0 .0J.0 .5 .0. .0 
27 6.5 4.5 5.5 3.5 1.0J2.0 .5 .0J.0 .5 .0 .0 
28 7.0 4.5 6.0 2.0 1.5J1.5 .5 .0J.0 .5 .0 .5 
29 7.5 3.5 6.0 2.0 1.5J2.0 .5 .0J.0 .5 .5 .5 
30 
31 

8.5 
9.0 

4.5 
6.0 

6.0 
7.0 

4.5 
---

1.5J3.0 .5 
---J--- .0 

.0J.0 .5 .0 

.0J.0 .5 .0 
.5 
.5 

MONTH 18.5 3.5 11.0 10.0 1.0J5.0 5.5 .0J1.0 .5 .0 .0 
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04108690 KALAMAZOO RIVER AT SAUGATUCK• MI--CONTINUED 


TEmPERATuRE. wATEM (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY_MAX_MIN_MEAN_ _MIN_ MAX_ MIN_MEAN MAXJMIN MEANMAX MEANJ _ _

FEBRUARY_ MARCH_ APRILJMAY 

1 .5 .0 .5 3.5 2.0 3.0 13.0 10.0 11.5 16.0 12.5 14.0 

2 .5 .0 .0 2.5 1.0 2.0 15.5 7.5 11.5 16.5 11.5 14.0 

3 .5 .0 .0 5.5 .5 2.5 15.0 10.5 13.0 18.5 12.0 15.5 

4 .5 .0 .0 4.0 2.0 3.0 16.5 13.0 14.5 19.5 15.0 17.5 

5 .5 .0 .0 6.0 2.0 3.5 12.5 7.0 10.0 18.0 15.0 17.0 


6 .5 .0 .0 4.0 1.0 2.5 13.5 5.0 9.5 17.0 12.5 15.0 

7 .0 .0 .0 3.0 1.0 1.5 15.0 7.0 11.5 18.0 13.0 15.5 

8 .5 .0 .0 5.5 1.0 2.5 13.0 11.5 12.5 18.0 13.5 16.0 

9 .0 .0 .0 7.0 1.5 4.0 16.5 10.0 13.0 19.5 15.5 17.0 

10 .0 .0 .0 6.0 3.0 4.5 15.5 10.5 13.0 18.0 11.5 14.5 


11 .0 .0 .0 6.0 2.0 3.5 15.5 13.5 14.5 11.0 9.0 10.0 

12 .5 .0 .0 8.0 1.5 4.5 14.0 11.5 12.5 13.5 8.0 10.5 

13 .5 .0 .0 6.0 2.5 4.5 15.5 11.5 13.0 15.0 11.0 13.0 

14 .0 .0 .0 10.0 1.5 4.5 15.0 12.0 13.5 13.0 11.0 11.5 

15 .0 .0 .0 8.5 2.0 5.0 15.0 9.5 12.5 14.5 10.5 12.0 


16 .5 .0 .5 7.0 2.5 4.5 14.5 10.5 12.5 17.0 11.5 14.0 

17 .5 .0 .5 5.5 3.0 4.5 18.0 12.5 15.0 16.5 13.5 15.0 

18 .5 .0 .5 4.5 2.0 3.5 17.0 13.0 15.0 16.0 13.0 14.5 

19 1.0 .0 .5 2.5 1.5 2.5 14.0 12.5 13.5 17.5 13.0 15.0 

20 1.0 .0 .5 3.0 1.5 2.5 14.0 10.0 12.0 19.0 14.0 16.5 


21 1.0 .0 .5 7.5 1.0 4.0 15.5 10.0 13.0 20.0 15.0 17.5 

22 2.5 .5 1.5 7.5 2.5 5.0 13.0 11.5 12.5 20.0 17.0 18.5 

23 3.5 2.0 3.0 8.5 2.5 6.0 13.0 10.0 12.0 21.0 17.5 19.5

24 5.0 3.0 4.0 7.5 5.0 6.5 11.5 8.5 10.0 22.0 19.0 20.0

25 6.0 2.0 3.5 9.5 3.5 7.0 13.5 8.5 11.0 23.0 18.5 21.0 


26 5.5 2.0 3.5 10.0 5.5 7.5 13.5 10.0 12.0 22.5 19.5 21.0

27 2.5 1.5 2.0 12.0 6.5 9.5 16.0 11.0 13.5 23.0 20.0 21.0

28 4.0 3.0 3.5 13.5 6.5 10.0 16.0 14.0 15.0 23.5 18.5 21.0
>44 
 --- --- --- 13.0 10.0 11.5 15.5 12.5 14.0 23.0 20.0 21.5 

30 14.0 11.0 12.0 15.5 11.5 13.5 23.0 20.0 21.5 

31 17.0 9.0 13.0 --- --- --- 22.5 17.5 20.0 


mONTH 6.0 .0 1.0 17.0 .5 5.0 18.0 5.0 12.5 23.5 8.0 16.5 


ilAy MAX MIN MEAN MAX MIN WEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 22.5 18.0 20.5 ?4.0 23.0
21.5 25.5 22.0 24.0 24.0 23.0 23.5
2 22.0 19.5 21.0 24.5 22.0 23.0 25.0 23.0 24.0 23.5 22.0 23.0
3 24.0 
 20.5 22.5 25.0 22.5 24.0 25.5 23.0 24.0 22.5 21.5 22.0
4 24.0 
 21.0 22.5 26.5 23.5 25.0 25.5 23.5 24.5 23.5 20.5 22.0
5 24.0 20.5 22.5 26.5 24.5 25.5 24.5 22.5 24.0 22.0 21.0 21.5 

6 25.0 21.0 23.0 p7.0 24.0 25.5 25.5 23.0 24.5 22.5 20.0 21.5
7 24.5 20.5 e3,,0 28.0 24.5 

d 

26.5 26.0 24.0 25.0 23.0 20.5 21.5
23.5 21.0 22.5 29.5 26.0 27.5 25.5 24.0 24.5 22.0 20.5 21.5
9 22.5 20.0 21.5 ?8.0 26.0 27.0 26.0 22.5 24.5 22.0 19.5 20.5
10 23.5 20.0 22.0 27.5 24.5 26.0 25.5 24.0 24.5 
 22.5 19.5 21.0 

11 23.5 20.5 22.0 
 27.0 24.5 26.0 25.5 23.0 24.5 24.0 21.0 22.5
12 24.0 20.5 22.5 
 27.5 25.0 26.0 25.5 23.0 24.5 24.0 21.5 23.0
13 23.5 21.5 22.5 28.5 26.5 
 27.5 26.5 23.5 25.0 24.0 21.0 22.5
14 
 25.0 22.5 23.5 27.5 25.0 26.5 25.5 23.5 24.5 24.0 22.0 23.0
15 26.5 23.5 25.0 27.0 23.5 24.5 24.5 23.0 23.5 22.5 20.0 21.5 

16 24.5 21.5 23.0 25.5 22.5 24.0 23.5 
 22.0 23.0 21.5 18.0 19.5
17 24.5 
 20.0 22.0 27.0 23.0 25.0 23.0 20.5 22.0 18.5 15.5 16.5
18 24.0 21.0 22.5 27.5 24.5 26.0 23.5 20.0 22.0 
 17.5 14.0 16.0
19 24.5 21.5 23.0 
 27.0 25.5 26.0 23.5 20.5 .22.0 18.0 15.5 17.0
20 23.0 21.0 22.5 26.0 24.5 25.5 24.0 20.5 22.5 18.5 15.5 17.0 

21 23.5 20.5 22.0 25.5 23.5 25.0 24.0 21.0 22.5 17.5 13.5 15.5
22 23.0 20.5 22.0 24.5 
 21.5 23.5 23.5 21.5 23.0 15.5 12.5 14.0
23 24.0 19.5 22.0 24.5 21.0 23.0 
 24.0 21.5 23.0 16.0 12.5 14.5
24 23.5 20.5 22.5 15.5 22.5 24.0 
 25.0 22.0 23.5 17.0 14.0 15.5
25 
 25.0 21.5 23.0 26.0 24.0 25.0 24.5 22.0 23.5 16.5 15.5 16.0 

26 24.0 21.0 22.5 
 25.5 24.0 25.0 25.0 22.0 23.5 17.5 15.5 16.5
27 24.0 20.0 22.0 
 24.0 22.0 23.0 24.0 22.5 23.0 17.5 15.0 16.5
28 23.5 20.5 22.0 
 22.0 20.0 20.5 24.5 22.0 23.0 17.0 12.5 15.0
29 25.5 21.0 23.5 23.0 18.5 20.5 24.0 23.0 23.5 15.0 13.0 14.0
30 25.0 23.5 24.0 24.0 19.5 22.0 25.5 22.5 24.0 --- --- ---
31 --- --- --- 24.5 21.0 23.0 24.5 23.5 24.0 ---


MONTH 26.5 
 18.0 22.5 29.5 18.5 24.5 26.5 20.0 23.5 
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210.J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108800 'MACATAWA RIVER NEAR ZEELAND, MI 


LOCATION.--Lat 42°46'40", long 86001'06", in N1414 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 except those for the winter period, which are fair. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--21 years, 64.5 ft3/s (1.827'm3/s), 13.31 in/yr (338 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--MaXimum discharge, 7,220 ft3/s (204 m3/s) May 11, 1981, gage height,' 15.81 ft (4.819 m); minimum, 

0.9 ft3/s (0.025 m3/s) Aug. 24, 1962; minimum gage height, 1.66 ft (0.506 m) Aug. 23, 24, 1981. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 900 ft3/s (25.5 m3/s) and maximum (*): 

DischargeJGage heightJ DischargeJGage height 

DateJTimeJ , (ft) DateJ(ft3/s) (m3/s)J
(ft)J
(ft3/s) (m3/s)J(m)JJ TimeJ (m) 


Dec.J8 2300 933 26.4 9.93J3.027 Apr. 14 1400 
Feb. 18 2,560 72.5 ice jam MayJ11 1300 
Apr. 11 1500 1,170 33.1 10.58J3.225 

1,290 
*7,220 

36.5 
204 

10.88 
*15.81 

3.316 
4.819 

Minimum discharge, 2.6 ft3/s (0.074 m3/s) Aug. 23, 24, gage height, 1.66 ft (0.506 m). 

DISCHARGE. IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

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

1 12 14 116 17 18 143 31 36 16 43 5.0 4.8 
2 11 13 211 17 18 83 24 30 15 18 4.5 4.8 
3 23 12 94 17 18 56 21 27 15 14 4.8 4.5 
4 30 21 61 17 18 53 23 25 14 12 4.8 4.5 
5 17 38 36 16 18 56 19 25 13 11 4.5 3.8 

6 14 22 150 16 18 43 17 24 12 9.3 4.5 3.8 
7 12 18 641 16 18 34 16 22 11 8.2 5.0 3.8 
8 11 17 865 15 18 31 16 21 13 7.5 4.8 4.3 
9 10 16 678 15 18 31 121 21 17 6.7 4.3 3.8 

10 9.0 15 203 15 18 32 43 205 14 6.4 4.0 3.5 

11 8.5 13 74 15 18 30 837 4600 12 6.0 4.0 3.5 
12 8.5 12 47 15 18 28 727 2250 11 6.0 3.8 3.3 
13 8.2 12 43 15 19 27 392 805 340 21 3.8 3.2 
14 9.1 14 33 15 20 23 894 208 447 11 3.8 3.3 
15 9.6 14 26 15 35 23 475 107 357 7.9 5.3 3.3 

16 17 13 24 15 90 71 101 77 85 7.5 4.5 4.3 
17 94 12 72 15 500 21 68 57 46 6.4 3.5 5.8 
18 138 12 19 15 1950 19 47 48 31 5.8 3.5 6.0 
19 39 11 18 15 2700 18 89 41 25 5.3 3.3 4.5 
20 23 11 17 15 1130 19 103 37 22 5.5 3.2 4.3 

21 18 11 16 15 541 18 49 32 22 5.8 3.2 4.3 
22 15 10 16 15 265 18 47 29 26 5.0 3.3 6.4 
23 13 11 16 15 360 18 497 26 21 4.8 3.0 4.8 
24 11 1? 15 16 245 18 222 28 18 4.5 3.2 4.0 
25 54 12 15 16 127 17 91 29 17 4.3 3.2 4.5 

26 95 11 15 16 89 53 54 25 14 22 3.2 20 
27 45 11 15 16 72 55 41 22 13 7.9 5.0 14 
28 26 14 15 17 342 29 39 20 12 20 10 6.7 
29 20 20 15 17 --- 25 117 19 11 16 14 5.0 
30 17 45 15 17 65 56 21 37 7.9 5.8 106 
31 15 --- 16 17 58 --- 18 --- 6.0 4.8 ---

TOTAL 834.9 469 3547 488 8201 1165 5277 8935 1707 322.7 143.6 258.8 
MEAN 26.9 15.6 114 15.7 293 17.6 176 288 56.9 10.4 4.63 8.63 
MAX 138 45 865 17 2200 143 894 4600 447 43 14 106 
MIN 8.2 10 15 15 18 17 16 18 11 4.3 3.0 3.2 
CFSM .41 .24 1.73 .24 4.45 .57 2.68 4.38 .87 .16 .07 .13 
/N. .47 .27 2.01 .28 4.64 .66 2.98 5.05 .97 .18 .08 .15 

CAL YR 1980 TOTAL 25925.0 MFAN 70.8 MAX 1690 MIN 5.1 CFSM 1.08 IN 14.66 

WTR YR 1981 TOTAL 31349.0 MEAN 85.9 MAX 4600 MTN 3.0 CFSM 1.31 IN 17.72 
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04109000 GRAND RIVER AT JACKSON, MI 


LOCATION.--Lat 42017'05", long 84024'30", 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 km) upstream.from Portage River, and at mile 216 (348 km).J
. 


DRAINAGE AREA.--174 mil (451 1<u2). 


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, which 

originates from ground water sources, from the city of Jackson. Several observations of water temperature were made during the 

year. 


AVERAGE DISCHARGE.--46 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, 498 ft3/s (14.1 m3/s) Apr. 23, gage height, 11.63 ft (3.545 m); minimum, 43 ft3/s 

(1.22 m3/s) July 19, gage height, 8.52 ft (2.597 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT DEC FEB APRJJUNJJUL AUG SEP
NOVJJAN MARJJJMAY 


1 81 137 132 78 87 320 183 247 204 90 232 94

2 85 133 120 76 145 300 176 216 244 85 214 89 

3 83 135 93 74 136 282 175 205 223 77 229 99 

4 72 93 101 72 135 258 207 206 181 107 223 165

5 66 73 154 70 133 244 183 206 171 117 217 207 


6 
 71 70 159 72 129 230 182 201 162 150 209 179

7 78 112 210 82 73 210 180 194 148 145 201 161

8 129 72 233 74 61 194 177 187 161 140 155 170

9 130 62 249 74 66 189 185 174 231 141 120 160

10 126 68 265 76 66 186 124 192 233 80 
 114 115 


11 73 67 238 74 94 172 201 223 196 68 110 104 

12 54 66 213 72 80 123 199 227 176 60 102 94 

13 58 72 
 210 70 88 116 270 257 221 98 97 83 

14 
 59 133 201 70 143 106 349 261 251 76 90 87
15 59 129 200 70 147 102 328 252 226 68 85 85 


16 61 
 124 195 70 179 118 322 260 251 65 75 102

17 126 126 131 66 199 165 323 247 241 60 77 161 

18 125 75 138 106 218 165 316 245 224 54 117 160

19 
 121 68 109 128 290 160 275 244 222 57 120 154

20 73 67 89 131 338 159 252 242 221 81 111 139 


21 67 67 90 119 353 152 243 236 218 198 68 119

22 66 63 91 71 369 147 241 226 264 148 59 151

23 65 59 86 70 400 150 313 216 219 144 51 179

24 129 68 128 67 390 150 311 218 207 142 56 206

25 139 122 
 131 66 380 102 276 208 199 133 57 187 


26 
 122 130 133 83 370 118 242 199 158 126 55 166

27 78
76 74 78 360 161 265 225 118 101 103 193

28 
 78 74 60 78 340 165 290 236 104 250 88 186

29 77 127 70 77 --- 162 303 232 101 262 149 188

30 79 128 76 74 176 289 266 97 272 145 287

31 127 --- 80 73 178 --- 242 --- 265 141 ---


TOTAL 2755 2798 4459 2461 5769 5460 7380 6990 5872 3860 3870 4470

MEAN 88.9 93.3 144 79.4 206 176 246 225 196 125 125 149

MAX 139 
 137 265 131 400 320 349 266 264 272 232 287

MIN 
 54 59 60 66 61 102 124 174 97 54 51 83

CFSM 
 .51 .54 .83 .46 1.18 1.01 1.41 1.29 1.13 .72 .72 .86

IN. 
 .59 .60 .95 .53 1.23 1.17 1.58 1.49 1.26 .83 .83 .96 


CAL YR 1980J
TOTAL 50813 MAX 361JCFSM .80 IN 10.86
MEAN 139 MIN 40 

WTR YR 1981J
TOTAL 56144 MAX 400JCFSM .89
MEAN 154 MIN 51 IN 12.00 




2)2J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04111000 GRAND RIVER NEAR EATON RAPIDS, MI 


LOCATION.--Lat 42°32'05", long 84°37'25", in NE' sec.26, T.2 N., R.3 W., Eaton County, Hydrologic Unit 04050004, on right bank 400 ft 

(122 m) upstream from bridge on Petrieville 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 mil (1,712 km2). 


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(M). 


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.--31 years, 457 ft3/s (12.94 m3/s), 9.39 in/yr (239 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, 2,930 ft3/s (83.0 m3/s) Feb. 19, gage height, 7.28 ft (2.219 m); minimum, 38 ft3/s 

(1.08 m3/s) Aug. 28, gage height, 0.98 ft (0.299 m); minimum daily, 97 ft3/s (2.75 m3/s) July 19. 


DISCHARGE.JPER SECOND. WATER YEAR OCTOBER 1980 1981
IN CUPIC FEET TO SEPTEMBER 

MEAN VALUES 


DAY OCT NOV DECJJ APRJJUNJAUG SEP
JAN FEB MARJJMAY JUL 


1 426 314 315 310 282 1400 661 1070 609 291 599 522 

2 401 306 412 300 300 1350 639 1030 636 245 511 404 

3 376 329 536 300 300 1280 659 972 627 244 516 383 

4 369 341 528 290 290 1170 653 900 618 245 536 411 

5 363 341 484 290 290 1110 635 843 495 235 389 552 


6 349 330 479 280 300 1090 629 800 528 232 388 591 

7 329 323 580 270 310 1020 625 747 453 274 392 618 

8 314 319 739 330 310 966 623 715 380 327 361 612 

9 307 298 865 270 270 932 638 682 490 322 396 520 

10 308 259 916 280 290 894 641 669 411 265 351 501 


11 326 313 961 290 300 849 799 874 324 238 234 401 

12 312 242 933 280 310 839 976 948 444 232 230 351 

13 294 258 883 270 340 804 1030 1040 570 189 240 289 

14 211 278 824 270 380 756 1340 1040 519 164 235 294 

15 224 255 831 270 464 710 1270 994 568 227 198 289 


16 231 307 789 260 565 660 1370 957 639 277 195 229 

17 293 300 684 260 1110 558 1220 928 665 196 227 284 

18 304 307 641 260 2090 578 1150 892 646 156 199 337 

19 329 313 684 260 2710 525 1090 843 563 97 157 341 

20 359 306 540 260 2640 600 1020 796 558 162 201 351 


21 349 240 450 260 2340 576 1010 758 503 182 202 341 

22 328 249 380 280 2100 449 975 740 571 294 181 353 

23 295 277 370 310 1830 585 1100 707 555 306 204 474 

24 316 261 360 330 1760 507 1230 671 549 297 158 496 

25 299 236 430 290 1640 496 1320 630 604 221 156 415 


26 372 266 350 300 1600 505 1290 672 475 236 137 413 

27 387 311 320 320 1520 579 1180 681 412 242 172 481 

28 417 314 310 358 1460 545 1050 631 454 348 157 450 

29 345 277 310 363 --- 572 1110 533 330 515 371 444 

30 351 318 310 336 651 1090 552 335 504 471 536 

31 325 --- 310 273 665 --- 598 --- 598 529 ---


TOTAL 10209 8788 17524 9020 28101 24221 29023 24913 15531 8361 9293 12683 

MEAN 329 293 565 291 1004 781 967 804 518 270 300 423 

MAX 426 341 961 363 ?710 1400 1370 1070 665 598 599 618 

MIN 211 236 310 260 270 449 623 533 324 97 137 229 

CFSM .50 .44 .86 .44 1.52 1.18 1.46 1.22 .78 .41 .45 .64 

IN. .57 .49 .99 .51 1.58 1.36 1.63 1.40 .87 .47 .52 .71 


CAL YR 1980J INJ
TOTAL 185025 MEAN 506JMAX 1480 MIN 140 CFSM .77 10.41 

WTR YR 1981J197667 MEAN 542JMINJ11.12
TOTAL MAX 2710 97 CFSM .82 INJ




213 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04111379 RED CEDAR RIVER NEAR WILLIAMSTON, MI 


LOCATION.--Lat 42°40'59", long 84°13'09", in NE4 sec.4, 1.3 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 (265 m) from topographic map (nearest 10 ft). 


REMARKS.--Records good except 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.--6 years, 94.5 ft3/s (2.676 m3/s), 7.87 in/yr (200 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 m2/s) Apr. 20. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 942 ft3/s (26.7 m3/s) Feb. 19, gage height, 7.48 ft (2.280 m); minimum 12 ft3/s 

(0.34 m3/s) Aug. 24, gage height, 2.22 ft (0.677 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV�DEC JAN�FEB�MARJAPRJMAY JUN�JUL AUG SEP 

1 106 62 58 45 42 352 146 188 57 30 21 29 
2 83 60 83 45 42 317 136 165 54 30 20 23 
3 76 58 116 45 41 278 122 138 51 29 18 24 
4 78 58 122 45 39 244 115 115 50 27 18 59 
5 77 57 120 45 38 211 124 99 48 28 18 107 

6 73 56 114 45 38 177 124 89 46 28 17 96 
7 69 57 146 45 37 146 112 78 42 28 17 86 
8 64 60 213 44 37 125 98 70 43 25 17 79 
9 59 61 285 44 37 111 100 65 46 23 17 69 
10 55 61 290 44 37 107 109 73 48 21 18 54 

11 53 58 276 43 40 105 176 234 45 20 18 42 
12 51 56 256 43 45 100 298 421 42 19 16 33 
13 49 55 230 42 52 98 348 419 49 19 16 29 
14 49 55 189 41 58 92 390 417 72 18 16 26 
15 57 54 168 40 64 88 410 394 81 17 16 24 

16 61 54 120 38 130 86 3B2 365 72 17 17 23 
17 67 53 100 37 377 85 354 324 62 16 16 28 
18 82 52 84 37 718 80 318 273 53 16 16 37 
19 85 50 72 37 918 73 275 216 47 15 15 37 
20 82 49 68 38 816 69 228 157 42 15 14 32 

21 76 49 60 39 774 67 178 124 40 18 15 30 
22 69 48 53 40 708 67 139 103 45 19 14 80 
23 63 48 50 41 663 67 170 90 55 17 14 93 
24 61 48 47 43 606 67 234 82 57 17 13 75 
25 66 49 45 45 536 67 254 88 51 17 13 60 

26 70 48 44 49 474 76 258 84 45 17 14 52 
27 72 47 43 51 419 117 244 76 39 18 15 55 
28 72 50 43 54 380 134 218 74 34 22 20 59 
29 69 53 43 52 --- 135 204 70 32 29 24 54 
30 67 55 43 45 135 199 65 30 29 38 57 
31 65 --- 44 43 146 --- 61 --- 24 33 ---

TOTAL 2126 1621 3625 1345 8166 4022 6463 5217 1478 668 554 1552 
MEAN 68.6 54.0 117 43.4 292\ 130 215 168 49.3 21.5 17.9 51.7 
MAX 106 62 290 54 918 352 410 421 81 30 38 107 
MIN 49 47 43 37 37 67 98 61 30 15 13 23 
CFSM .42 .33 .72 .27 1.79 .80 1.32 1.03 .30 .13 .11 .32 
IN. .49 .37 .83 .31 1.86 .92 1.47 1.19 .34 .15 .13 .35 

CAL YR 1980JTOTAL 36383 MEAN 99.4 MAX 455 MIN 25 CFSM .61 IN 8.30 
WTR YR 1981J
TOTAL 36837 MEAN 101 MAX 918 MINJ
13 CFSM .62 IN 8.41 
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234J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04111500 DEER CREEK NEAR DANSVILLE, MI 


LOCATION.--Lat 42°36'30", long 84019'15", in Ell sec.33, T.3 N., R.1 E., Ingham County, Hydrologic Unit 04050004, on right bank 15 ft 

(5 m) 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 mil (42.2 km2). 


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


REVISED RECORDS.--WSP 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 eood except those for the winter period, which are fair. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--27 years, 10.4 ft3/s (0.295 m3/s), 8.66 in/yr (220 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 (0.786 m) 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft3/s (2.83 m3/s) and maximum (*): 


➢ischargeJGage heightJ DischargeJGage height 

DateJTimeJ (ft) DateJ(ft3/s) (m3/s)J(m)
(ft3/s) (m3/s) (m)JJJ TimeJ (ft)J


Dec. 8J2200J107 4.47 1.362J 1200JJ3.57JJ
3.03JJ Apr. 14 126 4.75 1.448 

Feb. 17 2400JJ*328 9.29JJ
*7.39 2.252 


Minimum discharge, 0.14 ft3/s (0.004 m3/s) Aug. 25, 26, gage height, 2.67 ft (0.814 m). 


DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 
2 
3 
4 
5 

5.5 
5.2 
5.0 
7.4 
7.2 

6.1 
5.7 
5.4 
5.7 
5.4 

7.0 
28 
25 
16 
14 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.4 
3.3 
3.2 
3.1 

25 
21 
17 
15 
14 

14 
12 
11 
12 
11 

17 
14 
12 
11 
10 

4.0 
3.5 
3.5 
3.3
2.9 

1.6 
1.6 
1.3 
1.3 
1.2 

.90 

.90 

.90 

.81 

.90 

1.7 
1.7 
1.6 
8.9 

12 
6 
7 
8 
9 

10 

7.0 
6.8 
6.1 
5.4 
4.7 

5.0 
5.0 
5.7 
6.1 
5.7 

18 
46 
69 
77 
44 

3.6 
3.6 
3.6 
3.6 
3.5 

3.0 
3.0 
3.0 
3.0 
3.0 

13 
12 
11 
11 
11 

8.9 
8.0 
7.2 

11 
10 

8.9 
8.0 
7.6 
6.8 

13 

2.9 
2.5 
2.9 
3.5 
3.1 

1.0 
.90 
.81 
.81 
.81 

.58 

.51 

.51 

.58 

.81 

7.2 
4.7 
3.7 
2.9 
2.5 

11 
12 
13 
14 
15 

4.7 
4.5 
4.2 
4.0 
5.0 

5.0 
4.7 
4.7 
5.0 
5.0 

26 
20 
17 
14 
12 

3.5 
3.5 
3.4 
3.3 
3.2 

3.0 
3.5 
4.0 
4.5 

15 

11 
10 
11 
9.4 
9.4 

45 
75 
48 
98 
55 

74 
53 
31 
22 
23 

2.7 
2.4 
5.4 
9.4 
8.0 

.81 

.81 

.73 

.58 

.51 

.65 

.51 

.58 

.45 

.58 

2.2 
1.9 
1.7 
1.7 
1.7 

16 
17 
18 
19 
20 

5.4 
6.8 

11 
9.4 
8.0 

4.7 
4.5 
4.7 
4.5 
4.5 

10 
7.6 
6.8 
5.7 
4.7 

3.1 
3.0 
3.0 
3.0 
3.0 

63 
235 
287 
207 
121 

9.4 
8.5 
7.6 
6.8 
6.4 

32 
25 
20 
17 
16 

20 
16 
13 
12 
9.4 

5.7 
4.5 
3.7 
3.1 
2.7 

.58 

.65 

.58 

.51 

.73 

.51

.45 

.34 

.34 

.29 

1.9 
2.4 
2.5 
2.2 
2.2 

21 
22 
23 
24 
25 

7.6 
6.4 
5.7 
5.7 
8.5 

4.5 
4.5 
4.2 
4.7 
5.0 

4.5 
4.2 
4.0 
3.7 
3.6 

3.0 
3.0 
3.1 
3.2 
3.3 

70 
58 
71 
59 
43 

6.4 
6.8 
7.2 
7.2 
7.2 

13 
13 
44 
34 
25 

8.5 
7.2 
6.8 
6.4 
8.9 

2.5 
4.7 
4.2 
3.3 
2.9 

1.0 
.81 
.65 
.58 
.51 

.25 

.25 

.21 

.17 

.17 

2.5 
6.1 
5.4 
4.2 
3.7 

26 
27 
28 
29 
30 
31 

9.4 
8.0 
7.6 
7.2 
6.8 
6.4 

4.5 
4.5 
5.4 
6.1 
6.4 
---

3.5 
3.4 
3.4 
3.4 
3.4 
3.4 

3.5 
3.7 
4.0 
4.3 
4.0 
3.4 

32 
25 
26 
---

12 
19 
14 
13 
16 
18 

20 
17 
16 
23 
21 
---

7.2 
6.4 
6.1 
5.4 
5.0 
4.2 

2.4 
2.0 
1.9 
1.7 
1.6 
---

.65 

.90 
3.1 
3.1 
1.6 
1.2 

.21 

.62 
1.1 
1.3 
6.1 
2.9 

4.0 
6.8 
7.6 
6.1 

12 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

202.6 
6.54 

11 
4.0 
.40 
.46 

152.9 
5.10 
6.4 
4.2 
.31 
.35 

508.3 
16.4 

77 
3.4 

1.01 
1.16 

105.9 
3.42 
4.3 
3.0 
.21 
.24 

1358.5 
48.5 

287 
3.0 

2.98 
3.10 

366.3 
11.8 

25 
6.4 
.72 
.84 

762.1 
25.4 

98 
7.2 

1.56 
1.74 

453.8 
14.6 

74 
4.2 
.90 

1.04 

106.9 
3.56 
9.4 
1.6 
.22 
.24 

31.92 
1.03 
3.1 
.51 
.06 
.07 

25.38 
.82 
6.1 
.17 
.05 
.06 

125.7 
4.19 

12 
1.6 
.26 
.29 

CAL YR 1980 
WTR YR 1981 

TOTAL 
TOTAL 

4315.36 
4200.30 

MEAN 
MEAN 

11.8 
11.5 

MAX 175 
MAX 287 

MIN 
MIN 

.79 

.17 
CFSM .72 
CFSM .71 

IN 9.85 
IN 9.59 



215 STREAMS TRIBUTARY TO LAKE.MICHIGANJ
 

04112000 SLOAN CREEK NEAR WILLIAMSTON, MI 


LOCATION.--Lat 42040'33", long 84021'50", in SEA NE4 sec.1, 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) upstreath from mouth, and 4.2 mi (6.8 km) west of Williamston. 


DRAINAGE AREA.--9.34 mil (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.--27 years, 5.55 ft3/s (0.1571113/s), 8.07 in/yr (205 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,290 ft3/s (36.5 m3/s) Apr. 18, 1975, gage height, 9.99 ft (3.045 m), from rating 

curve extended above 660 ft3/s (18.7 m3/s) on basis of computation of peak flow through culvert and over road embankment; minimum, 

0.01 ft3/s (<0.001 m3/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 m3/s) July 27, 1965, gage height, 1.18 ft (0.360 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 211 ft3/s (5.98 m3/s) Sept. 30, stage rising, peak occurred Oct. 1, 1981; maximum 

peak discharge, 208 ft3/s (5.89 m3/s) Feb. 17, gage height 4.44 ft (1.353 m), only peak above base of 120 ft3/s (3.40 m3/s); 

minimum discharge, 0.16 ft3/s (0.005 m3/s) Aug. 26; minimum gage height, 1.41 ft (0.430 m) Aug. 6, 7, 8, 12, 13, 14, 27. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT DECJJFEB APR JUNJAUG
NOV JAN MARJJJMAYJJJUL SEP 


1 2.5 2.4 2.4 1.6 14 5.1 1.7 1.1 .34
1.6 7.1J 2.1 

10 5.8J 1.3
2 2.4 2.2 14 1.5 1.6 4.4 1.6 1.1 .30 


3 2.1 2.1 13 1.5 1.5 3.9 1.6 .99 .32
7.8 5.0J 1.1 

4 2.3 2.2 8.1 1.4 1.3 7.0 4.2 4.5J1.5 .97 .36 7.3 


2.1 6.5 4.1J 8.2
5 2.0 6.7 1.4 1.2 4.1 1.3 .87 .30 


6 1.8 1.9 11 1.4 1.2 5.8 3.6 1.3 .76 .28
3.7J 4.3 

7 1.7 2.0 40 1.5 1.2 5.0 3.4 1.1 .68 .26
3.3J 3.0 

8 1.6 2.1 59 1.4 1.2 3.4 1.3 .61 .32
4.6 3.1J 2.2

9 1.4 2.0 1.3 1.2 4.4 5.6 3.0J.59 .40 1.5
49 1.3 


1.9 4.6 4.8J 1.2
10 1.3 28 1.3 1.2 5.6 1.2 .55 .34 


11 1.3 16 1.3 1.5 44 1.0 .50 .34
1.7 4.5 55J 1.0 

1.7 1.3 33J .85
12 1.3 10 1.7 4.2 43 .95 .47 .28 


13 1.2 1.7 8.3 1.3 1.9 26 22 .50 .26
4.2 19J .74 

14 1.2 1.7 6.8 1.3 2.2 3.7 68 18 .45 .30
13J .69 

15 1.5 1.6 5.7 1.3 2.5 3.8 34 13 .43 .48
12J .64 


16 1.R 1.5 4.8 1.3 24 7.0 .45 .26 .74
3.7 21 9.1J

17 4.8 4.0 126 3.6 14 4.9 .44 .23
1.5 1.3 7.4J 1.2 


6.1J
18 7.9 1.5 3.3 1.3 134 3.2 11 3.8 .39 .21 1.4 

1.3 5.3J 1.1
19 5.4 1.4 2.6 101 2.9 8.5 3.2 .38 .19 

1.3 4.6J .95
20 4.3 1.4 2.2 64 2.8 7.5 2.7 .43 .19 


1.4 1.3 4.0J 2.2
21 3.7 2.0 42 2.7 6.3 2.5 .48 .18 

22 3.1 1.4 1.9 36 2.7 5.7 3.2 .45 .18 17
1.3 3.5J

23 2.7 1.4 1.8 1.3 43 2.7 3.3J.38 .18 7.9
15 2.6 

24 2.6 1.5 1.7 1.3 34 2.8 14 2.3 .34 .18
3.2J 4.8 

25 3.5 1.4 1.6 1.4 25 2.7 3.4J.32 .19 3.7
10 2.0 


26 3.6 1.3 1.5 2.3 19 4.6 7.9 3.1J.38 .16
1.6 3.7 

27 3.2 1.5 3.5 14 7.6 6.7 1.4 .38 .25 8.2
1.4 2.9J


1.5 16 1.2
28 3.0 1.7 3.3 6.2 6.4 2.7J.84 .44 5.7 

29 2.7 1.8 1.5 2.8 --- 9.4 1.1 .75 2.7
5.3 2.5J 4.1 

30 1.5 --- 1.1
2.5 1.8 2.0 5.5 8.8 2.3J.46 12 15 

31 2.5 --- 1.6 1.7 5.6 --- 2.0J--- .38 4.2 ---


TOTAL 82.9 51.7 313.0 49.5 701.0 154.7 410.5 109.45 17.82 26.62
241.8J 113.81 

MEAN 2.67 1.72 10.1 1.60 25.0 4.99 13.7 3.65 .57 .86
7.80J 3.79 

MAX 7.9 2.4 99 3.5 134 68 22 1.1 12
14 55J 17 


1.3 1.3 2.0J
MIN 1.2 1.5 1.2 2.7 3.4 .95 .32 .16 .64 

.18 .17 .84J .41
CFSM .29 1.08 2.68 .53 1.47 .39 .06 .09 

.21 .20 .96J .45
IN. .33 1.25 2.79 .62 1.63 .44 .07 .11 


CAL YR 1980J2106.54 MEAN 5.76 74 .36 IN 8.39
MINJ
TOTAL MAXJCFSM .62 

TOTAL MAXJCFSM .67
WTR YR 1981J2272.80 MEAN 6.23 134 MINJ.16 IN 9.05 


http:J2272.80
http:J2106.54
http:AREA.--9.34


216J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04112500 RED CEDAR RIVER AT EAST LANSING, MI 


LOCATION.--Lat 42°43'40", long 84°28'40", in SW4 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 mil (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. Prior to April 1975, occasional regulation at low flow by mill at Wiliiamston, 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.--51 years, 204 ft3/s (5.777 m3/s), 7.80 in/yr (198 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,940 ft3/s (168 m3/s) Apr. 20, 1975, gage height, 11.95 ft (3.642 m); minimum, 

3 ft3/s (0.08 m3/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 m3/s). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,710 ft3/s (76.7 m3/s) Feb. 20, gage height, 8.06 ft (2.457 m); minimum, 21 ft3/s 

(0.59 m3/s) Aug. 24-26, gage height, 3.12 ft (0.951 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 194 114 111 89 89 665 275 355 120 60 47 87 
2 166 108 170 89 89 590 261 323 114 62 40 72 
3 152 102 240 89 84 505 240 295 108 62 38 60 
4 149 102 240 89 77 435 230 264 105 60 34 105 
5 149 102 247 89 79 395 230 240 97 55 32 184 

6 142 102 233 92 77 355 226 222 89 53 32 202 
7 135 100 327 92 74 315 216 205 79 51 31 170 
8 129 105 500 89 74 279 198 191 89 51 32 142 
9 117 108 665 87 72 254 226 188 87 44 29 129 
10 108 111 655 87 72 240 233 208 87 44 32 111 

11 102 111 555 87 77 236 419 683 82 40 31 92 
12 97 111 448 87 87 230 715 1060 74 38 29 74 
13 92 111 395 84 105 226 770 960 163 36 29 65 
14 97 108 347 79 111 219 1000 770 287 34 28 60 
15 105 108 264 77 117 208 1060 655 250 34 32 55 

16 114 108 219 77 132 205 880 580 198 32 32 62 
17 142 105 156 74 466 198 670 510 152 34 31 65 
18 177 105 180 74 1210 191 545 435 126 34 29 69 
19 194 102 174 74 2100 177 453 375 105 32 28 72 
20 170 100 114 74 2480 166 399 315 92 34 26 72 

21 152 100 120 77 1900 160 335 264 89 34 23 72 
22 142 100 117 77 1540 160 287 233 114 31 23 156 
23 129 97 105 79 1370 152 319 205 111 32 23 198 
24 
25 

120 
123 

97 
92 

97 
89 

82 
84 

1280 
1140 

156 
156 

431 
453 

194 
208 

111 
105 

31 
29 

21 
21 

174 
149 

26 126 92 87 89 970 177 423 212 92 32 21 132 
27 129 89 87 97 825 240 403 198 82 32 28 135 
28 129 92 84 108 730 268 383 188 74 55 36 142 
29 
30 

126 
123 

97 
102 

84 
84 

111 
100 

--- 264 
264 

379 
383 

170 
149 

67 
62 

60 
62 

60 
129 

132 
168 

31 117 --- 87 87 272 --- 132 --- 57 123 ---

TOTAL 4147 3081 7281 2670 17427 8358 13042 10987 3411 1345 1150 3406 
MEAN 
MAX 
MIN 

134 
194 
92 

103 
114 
89 

235 
665 
84 

86.1 
111 
74 

622 
2480 

72 

270 
665 
152 

435 
1060 
198 

354 
1060 
132 

114 
287 
62 

43.4 
62 
29 

37.1 
129 
21 

114 
202 
55 

CFSM 
IN. 

.38 

.43 
.29 
.32 

.66 

.76 
.24 
.28 

1.75 
1.83 

.76 

.88 
1.23 
1.37 

1.00 
1.15 

.32 

.36 
.12 
.14 

.11 

.12 
.32 
.36 

CAL YR 1980JTOTAL 75487 MEAN 206 
WTR YR 1981JTOTAL 76305 MEAN 209 

MAX 
MAX 

1000 
2480 

MIN 34 
MIN 21 

CFSM .58 
CFSM .59 

IN 7.91 
IN 8.00 
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04113000 GRAND RIVER AT LANSING, MI 


LOCATION.--Lat 42°45'02", long 84033'19!', in NWT1/4 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 some 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.--52 years, 826 ft3/s (23.39 m3/s), 9.12 in/yr (232 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, 6,360 ft3/s (180 m3/s) Feb. 20, gage height, 11.06 ft (3.371 m); minimum, 61 ft3/s 

(1.73 m3/s) Feb. 9, gage height, 1.60 ft (0.488 m); minimum daily, 155 ft3/s (4.39 m3/s) July 20. 


DISCHARGE• IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


MARJJJ JUL
NOV JAN APRJ SEP
DAY OCT DECJJFEB MAY JUNJAUG 


1 821 538 539 570 468 2430 1130 1690 830 500 781 717 

2 730 543 768 480 491 2230 1080 1630 888 434 546 592 

3 709 777 980 530 517 2040 1050 1510 883 349 638 554 

4 638 633 944 480 474 1880 1100 1390 852 429 646 827 

5 660 574 993 444 470 1640 1020 1290 836 374 547 864 


6 615 566 939 453 497 1680 1010 1220 606 358 446 930 

7 567 552 1220 597 522 1520 1010 1120 773 361 457 865 

8 534 570 1860 525 555 1410 955 1080 587 395 493 860 

9 547 556 2060 502 411 1320 1140 1010 645 457 424 777 

10 504 502 2150 494 450 1280 1050 1180 825 432 547 610 


11 518 448 1910 512 540 1260 1650 2530 408 313 334 593 

12 491 525 1800 476 470 1190 2440 2680 648 362 309 523 

13 457 394 1590 476 580 1190 2450 2490 1130 331 298 423 

14 531 502 1440 440 590 1110 4020 2300 1550 215 305 377 

15 425 444 1190 448 531 1090 3460 2000 1370 271 311 400 


16 448 484 1090 458 877 1010 2800 1850 1050 351 254 422 

17 633 354 934 394 1580 892 2670 1700 1020 346 236 386 

18 628 376 926 435 3300 913 2070 1550 966 270 294 472 

19 678 430 957 462 5060 832 2020 1390 678 196 244 443 

20 660 538 710 408 6130 804 1660 1350 727 155 213 471 


21 705 448 628 480 5770 931 1710 1110 889 288 252 563 

22 588 417 610 525 4830 698 1580 1180 801 228 270 766 

23 584 399 620 584 4160 807 1830 1040 869 410 220 684 

24 561 476 754 462 3720 862 2030 1010 826 351 241 800 

25 628 417 512 512 3470 750 2110 1020 795 342 179 662 


26 
 592 407 556 534 3020 932 2100 1030 798 281 204 642 

27 692 461 489 484 2780 930 1940 1020 570 335 276 808 

28 696 495 534 610 2560 1100 1800 959 628 494 332 701 

29 651 515 579 553 --- 961 1730 860 605 539 404 653 

30 566 484 525 586 1060 1800 817 436 697 790 1070 

31 628 --- 516 492 --- 1140 --- 835 --- 646 770 ---


TOTAL 18685 14825 31323 15406 54823 37892 54415 43841 24489 11510 12261 19455 

MEAN 603 494 1010 497 1958 1222 1814 1414 816 371 396 649 

MAX 821 777 2150 610 6130 2430 4020 2680 1550 697 790 1070 

MIN 
 425 354 489 394 411 698 955 817 408 155 179 377 

CFSM .49 .40 
 .82 .40 1.59 .99 1.48 1.15 .66 .30 .32 .53 

IN. .57 .45 .95 .47 1.66 1.15 1.65 1.33 .74 .35 .37 .59 


CAL YR 1980JTOTAL 325375 MAX MIN 233 CFSM .72 9.84
MEAN 889J2900 INJ

WTR YR 1981JTOTAL 338925 MAX 6130 CFSM .76 10.25
MEAN 929JMIN 155 INJ
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04114000 GRAND RIVER AT PORTLAND, MI 


LOCATION.--Lat 42°51'20", long 84°54'45", in NW4 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. 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.--29 years, 909 ft3/s (25.74 m3/s), 8.91 in/yr (226 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, 6,740 ft3/s (191 m3/s) Feb. 21, gage height, 10.51 ft (3.203 m); minimum, 189 ft3/s 

(5.35 m3/s) Aug. 24, gage height, 4.42 ft (1.347 m); minimum daily, 236 ft3/s (6.68 m3/s) Aug. 26. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


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

1 858 688 576 570 544 ?760 1260 1970 919 495 654 838 
2 788 612 729 600 514 2590 1210 1800 879 540 808 815 
3 760 619 1000 540 559 2380 1180 1740 971 404 624 648 
4 767 813 1160 580 540 2160 1170 1580 932 416 698 714 
5 678 696 1060 540 540 2020 1190 1510 895 470 679 954 

6 684 642 1100 500 560 1790 1070 1350 847 428 586 974 
7 672 627 1230 520 600 1780 1080 1280 654 480 502 990 
8 640 631 2020 660 600 1620 1050 1170 785 398 510 924 
9 599 635 2860 600 588 1490 1180 1140 677 443 544 917 
10 611 617 2670 560 496 1410 1220 1140 679 491 479 820 

11 575 580 2420 560 530 1390 1570 3280 831 477 585 674 
12 579 531 2140 560 550 1330 2900 4260 473 384 409 648 
13 552 592 1950 540 600 1290 3180 3480 713 388 380 583 
14 540 495 1760 530 660 1270 4560 3010 1650 401 364 498 
15 627 581 1490 500 678 1170 4630 2610 1750 313 383 459 

16 542 522 1320 500 621 1170 3860 2290 1590 295 381 479 
17 583 554 1170 500 1870 1070 3220 2070 1150 398 323 547 
18 788 469 938 400 3640 893 2780 1860 1140 419 280 499 
19 724 444 1050 450 5270 1010 2330 1730 911 344 356 549 
20 749 522 1000 500 6210 888 2180 1510 792 275 317 517 

21 731 608 947 460 6540 883 1900 1400 753 247 275 546 
22 829 534 761 530 5640 1000 1830 1270 987 345 295 892 
23 652 505 700 556 4930 705 2060 1260 849 288 330 806 
24 643 492 680 606 4360 911 2260 1130 890 451 256 693 
25 698 565 750 526 3960 890 2390 1180 853 411 319 876 

26 723 513 600 572 3550 851 2370 1310 832 453 236 778 
27 669 515 600 590 3130 1150 2280 1300 791 382 286 973 
28 760 568 560 532 3040 1060 2070 1250 598 451 431 994 
29 764 606 600 668 --- 1180 2020 1080 656 605 478 833 
30 717 603 640 596 1110 1960 951 622 589 600 869 
31 561 - 600 610 1240 --- 896 ........ 689 878 ---

TOTAL 21063 17379 37081 16956 61320 42461 63960 53807 27069 13170 14246 22307 
MEAN 679 579 1196 547 2190 1370 2132 1736 902 425 460 744 
MAX 858 813 2860 668 6540 2760 4630 4260 1750 689 878 994 
MIN 540 444 560 400 496 705 1050 896 473 247 236 459 
CFSM .49 .42 .86 .40 1.58 .99 1.54 1.25 .65 .31 .33 .54 
IN. .57 .47 1.00 .46 1.65 1.14 1.72 1.45 .73 .35 .38 .60 

CAL YR 1980JTOTAL 362576 MEAN 991 MAXJ3200 MIN 245 CFSM .72JIN 9.74 
WTR YR 1981JTOTAL 390819 MEAN 1071 MAXJ6540 MIN 236 CFSM .77JIN 10.50 



219 STREAMS TRIBUTARY TD LAKE MICHIGANJ
 

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 1-0 mi (16 km) upstream from mouth. 


DRAINAGE AREA.--281 mil (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. Small 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.--37 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, 1,500 ft3/s (42.5 m3/s) Feb. 19, gage height, 6.47 ft (1.972 m), backwater from ice; 

minimum, 26 ft3/s (0.74 m3/s) Aug. 25, 26, gage height, 1.35 ft (0.411 m). 


DISCHARGE* IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JANJFEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 84 79 77 72 74 794 197 364 189 67 50 57 
2 79 79 108 72 74 745 195 337 166 64 46 62 
3 73 77 107 72 70 682 198 315 146 60 42 57 
4 72 78 111 74 66 622 202 296 129 62 39 64 
5 72 76 108 74 64 567 200 278 114 62 37 73 

6 70 74 125 74 64 517 193 257 104 60 36 74 
7 71 73 206 74 62 469 186 233 95 58 34 76 
8 71 75 310 72 60 427 178 210 99 54 33 83 
9 66 75 328 70 60 391 190 189 106 53 34 83 
10 65 74 260 70 60 357 188 226 103 52 36 78 

11 61 73 232 70 62 326 254 835 104 50 34 72 
12 58 75 210 70 70 297 348 759 101 48 34 63 
13 55 75 220 70 80 273 401 531 117 48 34 57 
14 54 75 220 68 90 249 520 476 167 45 34 53 
15 57 74 210 64 100 232 547 497 194 43 36 49 

16 63 73 190 62 110 215 486 537 169 44 36 48 
17 71 72 150 60 540 201 494 568 167 43 34 55 
18 80 71 130 60 1150 187 530 590 172 41 32 61 
19 77 70 140 62 1080 175 574 593 175 41 32 61 
20 76 69 110 62 554 166 615 572 169 40 31 64 

21 81 69 95 62 518 157 633 533 156 42 30 67 
22 88 68 95 64 558 149 627 486 145 41 30 88 
23 89 69 85 66 664 141 664 437 129 41 29 85 
24 90 69 80 68 750 137 633 393 114 42 28 83 
25 103 69 75 70 786 134 566 358 106 39 27 88 

26 97 69 70 72 804 147 505 365 97 45 28 101 
27 91 70 70 78 808 157 463 313 89 42 32 152 
28 86 71 70 86 822 154 432 270 82 49 40 116 
29 83 73 70 90 --- 158 418 244 76 55 54 106 
30 82 74 70 85 175 394 228 70 55 54 141 
31 81 --- 70 75 191 --- 209 --- 52 53 ---

TOTAL 2346 2188 4402 2188 10200 9592 12031 12499 3850 1538 1129 2317 
MEAN 75.7 72.9 142 70.6 364 309 401 403 128 49.6 36.4 77.2 
MAX 103 79 328 90 1150 794 664 835 194 67 54 152 
MIN 54 68 70 60 60 134 178 189 70 39 27 48 
CFSM .27 .26 .51 .25 1.30 1.10 1.43 1.43 .46 .18 .13 .28 
IN. .31 .29 .58 .29 1.35 1.27 1.59 1.65 .51 .20 .15 .31 

CAL YR 1980J
TOTAL 46145 
 MEAN 126 MAX 443 MIN 32 CFSM .45 INJ
6.11 

WTR YR 1981J64280 MEAN 176 MAX
TOTAL 
 1150 MIN 27 CFSM .63 IN 8.51 




�220 STREAMS TRIBUTARY 10 LAKE MICHIGAN 

04115000 MAPLE RIVER AT MAPLE RAPIDS, MI 


LOCATION.--Lat 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.--Water-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. 

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

AVERAGE DISCHARGE.--37 years, 250 ft3/s (7.080 m3/s), 7.82 in/yr (199 ma/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 6,500 ft3/s (184 m3/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 YEAR.--Maximum discharge, 2,720 ft3/s (77.0 m3/s) Feb. 21, gage height, 9.24 ft (2.816 m); minimum, 14 ft3/s 
(0.40 m3/s) Aug. 25-27, gage height, 1.74 ft (0.530 m). 

DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


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

1 262 313 93 92 82 1270 206 359 210 101 66 52 
2 235 293 103 92 80 1200 212 346 181 93 52 49 
3 218 273 115 92 80 1110 206 331 156 85 44 45 
4 258 270 125 92 78 984 198 313 137 90 38 47 
5 317 256 136 92 76 886 199 280 118 94 36 59 

6 334 236 148 92 74 797 192 261 104 81 32 70 
7 327 220 181 92 74 716 179 237 92 69 28 74 
8 308 208 304 92 74 645 169 217 94 60 28 74 
9 291 193 565 92 74 581 186 198 111 55 26 67 
10 269 182 911 92 74 536 214 210 112 49 24 59 

11 246 186 1090 92 76 494 265 556 107 44 24 53 
12 225 177 1090 92 78 454 354 1440 97 40 24 48 
13 207 165 1000 90 80 423 448 1930 94 40 23 43 
14 190 155 905 88 84 392 577 2010 194 39 23 39 
15 179 147 806 86 90 366 763 1890 580 38 28 33 

16 174 139 707 84 100 347 855 1710 727 38 30 32 
17 193 132 613 84 205 324 866 1490 732 36 28 46 
18 272 125 543 82 662 301 834 1270 666 34 24 73 
19 365 124 460 82 1430 278 769 1080 586 33 22 85 
20 412 121 397 82 2370 257 701 926 514 32 20 80 

21 428 114 345 82 2710 240 625 801 471 31 18 78 
22 426 109 300 82 2590 225 561 696 425 31 17 84 
23 413 103 258 82 2390 209 522 607 382 31 16 95 
24 393 99 224 84 2190 197 498 536 340 31 16 110 
25 384 95 200 86 1960 187 481 475 296 28 15 125 

26 386 92 171 86 1720 181 460 422 255 27 14 140 
27 389 89 145 88 1500 187 434 381 218 31 15 250 
28 384 87 123 90 1330 190 405 342 179 47 22 400 
29 372 86 110 88 --- 193 377 303 138 87 40 600 
30 353 88 100 86 198 367 270 114 106 55 1000 
31 333 --- 95 84 207 --- 239 --- 87 55 ---

TOTAL 9543 4877 12363 2720 22331 14575 13123 22126 8430 1688 903 4010 
MEAN 308 163 399 87.7 798 470 437 714 281 54.5 29.1 134 
MAX 428 313 1090 92 2710 1270 866 2010 732 106 66 1000 
MIN 174 86 93 82 74 181 169 198 92 27 14 32 
CFSM .71 .38 .92 .20 1.84 1.08 1.01 1.65 .65 .13 .07 .31 
IN. .82 .42 1.06 .23 1.91 1.25 1.12 1.90 .72 .14 .08 .34 

CAL YR 1980JTOTAL 91746 MEAN 251JMAX 1090 MIN 28 CFSM .58 INJ7.86 
WTR YR 1981J116689 MEAN 320JMINJINJ
TOTAL MAX 2710 14 CFSM .74 10.00 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04116000 GRAND RIVER AT IONIA, MI 


LOCATION.--Lat 42°58'20", long 85°04'13", in NM 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 Im) 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 telemark at station. 


AVERAGE DISCHARGE.--30 years (water years 1952-81), 1,856 ft3/s (52.56 m3/s), 8.87 in/yr (225mm/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, 12,200 ft3/s (346 m3/s) Feb. 22, gage height, 20.14 ft (6.139 m); minimum, 232 ft3/s 

(6.57 m3/s) Aug. 22, gage height, 6.77 ft (2.063 m); minimum daily, 379 ft3/s (10.7 m3/s) Aug. 22. 


DISCHARGE, IN CUBIC FEET PER SECOND,. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DEC JAN FF8 MARJAPR MAY JUN JUL AUG SEP 

1 1560 1410 949 1200 1100 6650J2140 3390 1810 1330 924 1170 
2 1440 1420 1160 1100 1000 6190J2120 3260 1700 812 961 1050 
3 1500 1360 1500 1200 950 5720J2020 3050 1740 724 1020 1080 
4 1500 1480 1670 1000 1000 5190J1940 2900 1670 894 1010 827 
5 1480 1380 1780 900 1050 4710J2060 2660 1660 945 811 1300 

6 1410 1450 1760 950 1100 4280J1890 2610 1490 804 860 1360 
7 1460 1220 2030 1000 1100 3870J1990 2250 1250 906 736 1040 
8 1330 1200 3200 1100 1150 3740J1810 2130 1320 838 709 1380 
9 1340 1270 4820 1300 1150 3400J1910 2050 1490 549 707 1110 
10 1220 1210 5060 1200 1100 3140J2100 2130 1250 550 705 1230 

11 1150 1120 4710 1100 1000 2870J2390 4570 1280 940 695 1050 
12 1170 1250 4330 1100 950 2840J3810 8620 1370 790 695 994 
13 1130 1060 4030 1000 1000 2710J4990 9910 1140 729 676 872 
14 1110 1030 3560 1000 1100 2560J5490 9310 1970 491 390 774 
15 1080 1020 3100 1000 1300 2460J7190 8150 3590 710 668 652 

16 1290 1110 2910 950 1600 2300J7060 7030 3690 478 438 716 
17 1250 986 2590 950 2330 2270J6420 6140 3320 687 677 803 
18 1400 971 2430 950 6200 2090J5680 5490 2990 433 421 774 
19 1570 957 2210 950 10200 2010J4990 4850 2880 703 426 944 
20 1550 946 2000 950 11500 1980J4630 4310 2150 447 690 919 

21 1600 941 1700 950 12100 1680J4140 3910 2120 516 390 821 
22 1670 932 1500 970 11800 1810J3870 3520 2520 503 379 966 
23 1580 925 1400 1000 10700 1680J3970 3030 2160 733 402 1490 
24 1540 925 1300 1100 9860 1630J4420 2950 2140 449 401 1360 
25 1540 920 1500 1000 9110 1780J4360 2930 1860 705 626 1190 

26 1550 911 1300 1050 8350 1740J4160 2730 1750 462 390 1460 
27 1590 901 1200 1100 7540 1390J4000 2700 1610 735 492 2150 
28 1610 912 1200 1100 6930 2100J3850 2620 1570 794 636 2410 
29 1770 1040 1100 1100 --- 1780J3660 2380 1330 978 956 1950 
30 1590 1200 1200 1100 2080J3590 2030 1260 929 1010 2190 
31 1450 --- 1300 1100 1860J--- 1950 --- 940 1190 ---

TOTAL 44430 33457 70499 32470 124270 90510J112650 125560 58080 22504 21091 36032 
MEAN 1433 1115 2274 1047 4438 2920J3755 4050 1936 726 680 1201 
MAX 1770 1480 5060 1300 12100 6650J7190 9910 3690 1330 1190 2410 
MIN 1080 901 949 900 950 1390J1810 1950 1140 433 379 652 
CFSM .51 .39 .80 .37 1.56 1.03J1.32 1.43 .68 .26 .24 .42 
IN. .58 .44 .92 .43 1.63 1.19J1.48 1.64 .76 .29 .28 .47 

CAL YR 1980JTOTAL 643739 MEAN 1759 MAXJ5140 MIN 453JCFSM .62JIN 8.43 
WTR YR 1981JTOTAL 771553 MEAN 2114 MAXJ12100 MIN 379JCFSM .74JIN 10.11 



222J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04116500 FLAT RIVER AT 94YRNA, MI 


LOCATION.--Lat 43003'10", long 85°15'50", in NW's 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 sane 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.--Records good except those for the winter period, which are fair. 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.--31 years, 428 ft3/s (12.12 m3/s), 11.01 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 from 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 discharge, 1,690 ft3/s (47.9 m3/s) Sept. 30, stage rising, peak occurred Oct. 2, 1981; maximum 

peak discharge, 1,240 ft3/s (35.1 m3/s) Feb. 22, 24, May 14; maximum gage height, 6.95 ft (2.118 m) Feb. 3, backwater from ice; 

minimum discharge, 59 ft3/s (1.67 m3/s) Nev. 5, gage height, 2.86 ft (0.872 m). 


DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJAPRJMAY JUNJJUL AUG SEP 

1 320 305 345 270 260 910 480 512 331 307 212 367 
2 316 304 380 270 260 866 486 495 294 240 203 327 
3 300 302 332 270 260 7A9 559 477 297 249 216 242 
4 304 323 435 260 250 737 526 462 292 247 218 210 
5 296 277 399 260 250 688 465 452 287 268 210 189 

6 29? 327 411 250 250 599 436 426 330 276 206 190 
7 284 350 516 250 250 602 430 373 326 271 202 234 
8 254 360 591 250 250 580 427 363 318 229 253 248 
9 269 331 740 250 250 500 509 359 338 211 203 245 
10 225 321 754 250 250 458 511 450 354 206 200 231 

11 236 303 663 250 250 462 640 1050 350 203 142 175 
12 23? 301 725 250 260 459 722 1170 324 203 172 168 
13 232 297 685 250 270 488 874 1200 303 183 149 168 
14 240 316 609 250 280 477 910 1200 457 172 150 217 
15 243 316 577 250 290 465 892 1090 571 216 171 212 

16 269 344 470 250 310 441 904 950 752 226 164 202 
17 356 379 389 250 386 435 955 880 618 220 198 255 
18 372 367 360 250 509 427 855 771 516 212 215 322 
19 364 346 340 250 724 416 776 698 468 208 232 348 
20 368 307 310 250 869 404 741 601 417 206 184 298 

21 399 307 300 250 998 387 675 556 527 217 168 253 
22 383 303 290 260 1140 357 629 479 508 203 155 285 
23 370 312 280 260 1170 366 603 420 492 156 138 277 
24 366 344 270 260 1180 368 599 450 452 146 137 320 
25 356 346 270 260 1140 368 588 468 426 166 137 279 

26 356 337 270 270 1100 380 575 453 396 202 134 320 
27 360 332 260 270 995 390 561 538 375 203 178 367 
28 384 332 260 280 957 394 564 385 345 252 240 337 
29 357 335 260 270 --- 407 589 369 327 265 378 447 
30 334 340 270 270 469 563 409 317 237 376 560 
31 306 --- 270 270 471 --- 391 --- 223 360 ---

TOTAL 9743 9764 13031 8000 15358 15560 19044 18897 12108 6823 6301 8293 
MEAN 314 325 420 258 549 502 635 610 404 220 203 276 
MAX 399 379 754 280 1180 910 955 1200 752 307 378 560 
MIN 225 277 260 250 250 357 427 359 287 146 134 168 
CFSM .60 .62 .80 .49 1.04 .95 1.20 1.16 .77 .42 .38 .52 
IN. .69 .69 .92 .56 1.08 1.10 1.34 1.33 .85 .48 .44 .58 

CAL YR 1980J135052 MEAN 369J152 9.52
TOTAL MAX 1070 MINJCFSM .70 INJ

WTR YR 1981J142922 MEAN 392J INJ
TOTAL MAX 1200 MIN 134 CFSM .74 10.07 




� 223 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04117500 ITIORNAPPLE RIVER NEAR HASTINGS, MI 

LOCATION.--Lat 42036'57", long 85014'11", in 5E4 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.--37 years, 311 ft3/s (8.808 m3/s), 10.97 in/yr (279 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,810 ft3/s (193 m3/s) Apr. 7, 1947, gage height, 10.20 ft (3.109 m), 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). 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,610 ft3/s (73.9 m3/s) Feb. 21, gage height, 7.29 ft (2.222 m); minimum, 88 ft3/s 
(2.49 m3/s) Aug. 25, 26, gage height, 2.94 ft (0.896 m). 

DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJANJFEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 217 217 205 184 200 899 350 625 289 172 182 344 
2 200 208 257 185 197 812 342 586 257 169 160 304 
3 
4 
5 

190 
185 
181 

199 
200 
206 

335 
400 
428 

180 
170 
167 

181 
178 
178 

744 
671 
603 

314 
289 
284 

525 
460 
410 

242 
231 
217 

167 
166 
165 

156 
157 
151 

276 
250 
228 

6 
7 
8 
9 
10 

175 
171 
165 
159 
152 

202 
200 
204 
199 
199 

418 
457 
600 
810 
986 

166 
175 
178 
168 
171 

175 
175 
175 
172 
172 

540 
488 
440 
408 
390 

269 
250 
234 
251 
283 

373 
336 
307 
285 
310 

207 
194 
184 
194 
194 

159 
153 
144 
144 
138 

142 
134 
126 
126 
129 

208 
191 
177 
165 
153 

11 148 195 1040 168 188 373 433 571 188 132 130 144 
12 144 187 1000 165 200 360 748 1010 178 128 127 144 
13 
14 
15 

144 
145 
158 

181 
181 
181 

932 
805 
660 

163 
164 
170 

200 
?10 
210 

349 
335 
317 

1060 
1440 
1710 

1390 
1570 
1520 

225 
392 
567 

173 
206 
184 

121 
119 
122 

139 
132 
125 

16 
17 

175 
199 

180 
177 

505 
356 

173 
175 

228 
397 

310 
297 

1790 
1670 

1340 
1120 

666 
672 

162 
147 

124 
120 

123 
127 

18 
19 
20 

230 
261 
271 

174 
171 
169 

313 
270 
204 

178 
176 
178 

944 
1800 
2440 

285 
268 
257 

1470 
1260 
1080 

893 
694 
548 

592 
472 
368 

133 
127 
133 

113 
107 
102 

128 
125 
125 

21 
22 

261 
244 

167 
168 

187 
186 

181 
181 

2580 
2380 

250 
247 

879 
723 

450 
385 

302 
316 

169 
178 

99 
96 

127 
145 

23 
24 
25 

224 
210 
215 

168 
171 
175 

189 
187 
169 

184 
188 
188 

2060 
1790 
1550 

243 
236 
233 

691 
765 
832 

337 
313 
330 

333 
311 
276 

165 
151 
133 

91 
91 
90 

162 
163 
158 

26 
27 
28 
29 
30 

235 
256 
259 
?48 
236 

174 
175 
177 
185 
193 

164 
168 
164 
171 
173 

194 
207 
214 
214 
191 

1350 
1170 
1020 
---

248 
325 
378 
387 
373 

835 
783 
697 
647 
634 

420 
490 
500 
442 
379 

242 
217 
197 
182 
178 

158 
196 
216 
253 
246 

90 
123 
157 
203 
328 

165 
220 
306 
341 
367 

31 223 --- 180 181 373 --- 325 --- 214 391 ---

TOTAL 6281 5583 12919 5577 22520 12439 23013 19244 9083 5181 4407 5762 
MEAN 
MAX 
MIN 

203 
271 
144 

186 
217 
167 

417 
1040 
164 

180 
214 
163 

804 
2580 
172 

401 
899 
233 

767 
1790 
234 

621 
1570 
285 

303 
672 
178 

167 
253 
127 

142 
391 
90 

192 
367 
123 

CFSM 
IN. 

.53 

.61 
.48 
.54 

1.08 
1.25 

.47 

.54 
2.09 
?.18 

1.04 
1.20 

1.99 
2.22 

1.61 
1.86 

.79 

.88 
.43 
.50 

.37 

.43 
.50 
.56 

CAL YR 1980JMEAN 322J
TOTAL 117689 
 MAX 1090 123 CFSM .84 11.37
MINJINJ

WTR YR 1981J
TOTAL 132009 MEAN 362J
90 12.76
MAX 2580 MINJCFSM .94 INJ




224J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04118000 THORNAPPLE RIVER NEAR CALEDONIA, MI 


LOCATION.--Lat 42°48'40", long 85°29'00", in NN; 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.--38 years, 577 ft3/s (16.34 m3/s), 10.14 in/yr (258 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,290 ft3/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 m3/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, 4,250 ft3/s (120 m3/s) Feb. 22, gage height, 8.94 ft (2.725 m); minimum, 184 ft3/s 

(5.21 m3/s) Aug. 26, gage height, 2.91 ft (0.887 m). 


IN 

MEAN VALUES 


DISCHARGE.JCURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY OCT NOVJDEC JAN FEB MAR APR MAY JUNJJUL AUG SEP 

1 470 456 480 410 464 1690 741 1160 676 436 490 703 
2 432 442 597 410 470 1500 700 1110 622 358 435 631 
3 423 429 681 400 405 1330 667 1040 699 433 406 568 
4 414 437 730 390 400 1230 676 951 678 417 400 524 
5 374 461 777 380 400 1140 628 875 607 404 388 484 

6 410 448 802 380 400 1040 595 815 553 309 379 454 
7 369 453 983 390 390 950 563 753 505 362 374 427 
8 36S 454 1320 390 390 883 538 696 495 347 297 414 
9 361 438 1690 380 390 837 584 658 507 338 328 390 
10 347 450 1780 380 400 800 609 716 493 404 352 375 

11 347 415 1780 370 420 770 1000 1800 474 281 336 364 
12 352 437 1770 370 450 742 1540 2980 460 274 335 352 
13 347 404 1650 370 460 725 1850 3030 633 437 375 292 
14 331 417 1510 380 470 691 2640 3060 949 380 286 321 
15 352 416 1250 380 480 664 3310 3020 1280 412 370 312 

16 392 411 1100 390 618 658 3280 2820 1320 404 353 407 
17 442 405 906 390 1190 634 3140 2160 1270 324 332 428 
18 525 406 804 390 2030 609 2850 1810 1170 328 246 347 
19 555 401 656 390 3090 582 2340 1510 1020 316 364 409 
20 555 400 593 400 3710 561 1930 1230 854 323 221 385 

21 550 399 580 400 4070 548 1700 1050 745 412 269 290 
22 525 396 520 410 4190 532 1440 904 706 430 269 414 
23 466 403 450 420 4000 520 1560 815 698 436 265 408 
24 470 418 400 430 3550 508 1620 760 676 337 264 403 
25 490 424 380 440 3090 502 1600 731 631 349 318 400 

26 500 425 370 460 2590 549 1550 853 569 397 209 441 
27 515 433 370 460 2050 649 1460 923 516 526 283 707 
28 507 439 370 466 1840 692 1340 933 470 601 383 789 
29 506 449 380 460 --- 723 1280 899 442 715 459 805 
30 511 457 390 465 744 1200 825 447 651 595 934 
31 470 --- 400 499 765 --- 747 --- 573 680 ---

TOTAL 13673 12823 26469 12650 42407 24768 44931 41634 21165 12714 11061 14178 
MEAN 441 427 854 408 1515 799 1498 1343 706 410 357 473 
MAX 555 461 1780 499 4190 1690 3310 3060 1320 715 680 934 
MIN 331 396 370 370 390 502 538 658 442 274 209 290 
CFSM .57 .55 1.11 .53 1.96 1.03 1.94 1.74 .91 .53 .46 .61 
IN. .66 .62 1.27 .61 2.04 1.19 2.16 2.00 1.02 .61 .53 .68 

CAL YR 1980 TOTAL 238110JMAX 1840JCFSM .84J
MEAN 651JMTN 300JIN 11.46 

WTR YR 1981 TOTAL 278473JMAX 4190JCFSM .99J
MEAN 763JMIN 209JIN 13.40 




225 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04118500 ROGUE RIVER NEAR ROCKFORD, MI 


LOCATION.--Lat 43°05'00", long 85035'30", 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) 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. Sane diurnal fluctuation caused by mills above station. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--29 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, 1,090 ft3/s (30.9 m3/s) Sept. 30, stage rising, peak occurred Oct. 2, 1981; maximum 

peak discharge, 1,000 ft3/s (28.3 m3/s) Feb. 22, gage height, 7.04 ft (2.146 m); minimum discharge, 88 ft3/s (2.49 m3/s) Aug. 21, 

22, 23, 25, 26; minimum gage height, 3.73 ft (1.137 m) Aug. 21, 22, 23. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 234 201 212 175 170 456 271 260 208 171 121 175 
2 ?19 194 235 170 170 420 274 253 202 178 115 154 
3 
4 

206 
198 

190 
208 

229 
244 

165 
165 

170 
170 

379 
369 

270 
277 

242 
229 

199 
194 

181 
175 

131 
124 

144 
137 

5 194 203 233 160 165 337 249 224 190 164 122 130 

6 194 205 244 160 165 314 230 215 183 156 117 126 
7 192 209 371 160 165 293 217 208 176 149 113 123 
8 186 210 423 160 165 279 210 204 242 144 111 124 
9 180 208 508 160 165 267 301 200 258 140 111 121 
10 176 201 550 160 170 258 277 293 257 134 109 120 

11 173 194 474 160 175 250 403 676 240 129 107 115 
12 167 189 429 155 180 245 459 704 213 128 103 112 
13 164 186 368 155 185 241 480 745 208 130 100 109 
14 167 202 311 155 195 234 578 620 334 129 101 107 
15 171 198 280 155 200 233 672 498 310 127 122 105 

16 188 201 258 155 209 227 602 416 322 125 115 118 
17 214 206 244 155 237 222 508 361 305 121 112 150 
18 216 208 223 155 366 216 426 323 285 120 107 150 
19 222 208 200 160 571 211 373 296 253 118 100 145 
20 228 204 190 160 898 206 339 270 231 121 94 133 

21 232 200 185 160 952 204 309 251 332 125 91 135 
22 224 194 180 160 934 205 288 235 322 126 90 150 
23 218 195 175 165 809 205 302 225 285 115 89 142 
24 214 195 175 165 741 204 307 233 256 111 91 137 
25 226 192 170 170 690 202 306 257 235 109 89 136 

26 216 190 165 175 624 215 302 249 210 108 91 186 
27 217 194 165 185 512 220 295 256 192 106 95 184 
28 
29 
30 

217 
215 
213 

196 
199 
202 

165 
170 
175 

180 
180 
175 

498 
---

222 
228 
260 

287 
287 
269 

248 
231 
221 

178 
171 
171 

139 
147 
146 

134 
191 
202 

173 
166 
289 

31 209 --- 180 175 263 --- 213 --- 134 187 ---

TOTAL 6289 5982 8131 5090 10651 9085 10368 9856 7162 4206 3585 4296 
MEAN 
MAX 

203 
234 

199 
210 

262 
550 

164 
185 

380 
952 

261 
456 

346 
672 

318 
745 

239 
334 

136 
181 

116 
202 

143 
289 

MIN 164 186 165 155 165 202 210 200 171 106 89 105 
CFSM 
IN. 

.87 
1.00 

.85 

.95 
1.12 
1.29 

.70 

.81 
1.62 
1.69 

1.12 
1.29 

1.48 
1.65 

1.36 
1.57 

1.02 
1.14 

.58 

.67 
.50 
.57 

.61 

.68 

CAL YR 1980JTOTAL 85546 MEAN 234 
WTR YR 1981JTOTAL 83701 MEAN 229 

MAX 721JMIN 103JCFSM 1.00 INJ13.60 
MAX 952JMIN 89JCFSM .98 INJ13.31 

http:height;'9.29


226J STREAMS TRIBUTARY 'ID LAKE MICHIGAN 


04119000 GRAND RIVER AT GRAND RAPIDS, MI 


LOCATION.--Lat 42°57'52", long 85°40'35", in NE4 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 lan) 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: 193801). 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 and those for period of no gage-height record, Mar. 31 to May 12, 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.--55 years, 3,536 ft3/s (100.1 m3/s), 9.80 in/yr (249 mm/yr). 


DCTRIMES FOR PERIOD OF RECORD.--Maximum discharge, 54,000 ft3/s (1,530 m3/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 m3/s) Aug. 9, 17, 1936. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge since at least 1901, 54,000 ft3/s (1,530 m3/s) Mar. 28, 1904. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 17,300 ft3/s (490 m3/s) Feb. 23, gage height, 15.34 ft (4.676 m); minimum, 994 ft3/s 

(28.2 m3/s) Aug. 23, gage height, 2.74 ft (0.835 m). 


DISCHARGE,J
IN CUPIC FEET PEP SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN vALuES 


DAY OCT NOV DECJJJAN FEB MAPJJJAPRJMAY JUNJJUL AUG SEP 

1 3060 2690 2330 ?300 2320 11600 4100 6200 3590 2320 1910 2360 
2 2820 2580 2330 2200 2040 10600 4000 6000 3220 2230 1840 2320 
3 2630 2560 2610 2300 2030 9800 4000 5600 3050 1930 1820 2140 
4 
5 

2590 
2560 

2550 
2660 

2850 
3360 

2100 
1900 

2000 
2070 

9040 
8290 

3900 
3800 

5200 
4800 

3150 
2960 

1850 
1910 

1850 
1840 

2060 
1870 

6 2520 2580 3560 2000 2100 7530 3700 4600 2800 1880 1680 2130 
7 2490 2610 4520 2100 2100 6810 3600 4200 2600 1750 1640 2120 
8 
9 

2490 
2350 

2390 
2420 

5550 
6990 

2200 
2300 

2100 
2200 

6290 
6000 

3500 
3700 

3900 
3700 

2630 
2790 

1860 
1780 

1580 
1500 

1950 
2080 

10 2320 2400 7950 2200 2200 5620 4000 4500 2800 1500 1500 1970 

11 
12 

2230 
2170 

2310 
2230 

8100 
7720 

2100 
2100 

2200 
2200 

5270 
5030 

5000 
6500 

9000 
12000 

2520 
2510 

1480 
1660 

1480 
1430 

1950 
1790 

13 2180 2260 7360 2000 2200 4930 9000 12900 2700 1820 1430 1640 
14 2170 2220 6870 2000 2200 4780 11000 13500 3290 1670 1400 1570 
15 2160 2160 6110 2000 2200 4630 12000 14000 5120 1360 1250 1490 

16 2260 2140 5480 ?000 2700 4490 12000 13600 6200 1450 1390 1550 
17 
18 
19 
20 

2550 
2730 
2860 
2980 

2160 
2120 
2090 
2030 

4730 
4670 
3900 
3600 

2000 
?000 
2000 
?000 

2830 
5440 
8620 
12200 

4340 
4170 
3970 
3830 

11500 
11000 
10000 
9000 

12400 
11000 
9560 
8230 

6220 
5770 
5240 
4900 

1350 
1480 
1310 
1430 

1240 
1300 
1180 
1170 

1810 
1810 
1710 
1840 

21 
22 
23 

3020 
3060 
3440 

1990 
1980 
1970 

3400 
3100 
2900 

2000 
2100 
2100 

15700 
16600 
17200 

3730 
3400 
3380 

8000 
7000 
7400 

7050 
6270 
5610 

4330 
4320 
4390 

1360 
1400 
1410 

1270 
1120 
1050 

1850 
1800 
1890 

24 
25 

3180 
3080 

1960 
1960 

2700 
2500 

2120 
2110 

16900 
15900 

1200 
1210 

8000 
7900 

5210 
5240 

4060 
3780 

1520 
1270 

1040 
1060 

2180 
2180 

26 
27 
28 
29 
30 

3030 
2820 
2670 
2850 
3080 

1970 
2010 
2020 
2030 
2170 

2400 
2300 
2200 
2200 
2300 

2230 
?100 
2150 
2300 
2300 

14700 
13500 
12600 
---

3520 
1530 
3250 
1840 
4200 

7600 
7200 
7000 
6800 
6600 

5030 
4850 
4840 
4660 
4390 

3300 
3010 
2720 
2550 
2450 

1460 
1390 
1780 
1970 
2100 

1230 
1070 
1410 
1780 
2170 

2350 
2920 
3880 
3810 
4320 

31 2930 --- 2400 2300 4000 --- 3890 --- 2000 2240 ---

TOTAL 83280 67220 128990 65610 187050 166280 208800 221930 108970 51680 45870 65340 
MEAN 
MAX 
MIN 

2686 
3440 
2160 

2241 
2690 
1960 

4161 
8100 
2200 

2116 
2300 
1900 

6680 
17200 
2000 

5364 
11600 
1200 

6960 
12000 
3500 

7159 
14000 
3700 

3632 
6220 
2450 

1667 
2320 
1270 

1480 
2240 
1040 

2178 
4320 
1490 

CFSM 
IN. 

.55 

.63 
.46 
.51 

.85 

.98 
.43 
.50 

1.36 
1.42 

1.10 
1.26 

1.42 
1.59 

1.46 
1.68 

.74 

.83 
.34 
.39 

.30 

.35 
.44 
.50 

TOTAL 1227780J

WTR YR 1981JTOTAL 1401020JMEAN 3838 MAXJMIN 1040JCFSM .78 INJ

CAL YR 1980JMEAN 3355 MAXJ9120JMIN 1410JCFSM .69 INJ9.32 


17200J 10.64 




STREAMS TRIBUTARY TO LAKE MICHIGANJ 227 


04119300 GRAND RIVER AT EASEAANVILLE, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 43°00'53", long 85°57'21", in NE4 NU4 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 ion). 


DRAINAGE AREA.--5,230 mi2 (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. 


INSTRUMENTATION.--Water-quality monitor since October 1980. 


REMARKS.--In addition to water-quality monitor, samples were collected by a local observer, between 1600 and 1900 hours. Specific 

conductance and water temperature records are based on monitor and once-daily measurements. Water-discharge measurement made 

at time of monthly sampling. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 1100 micromhos Mar. 2, 1979; minimum daily,354micromhos May 12, 1981. 

WATER TEMPERATURES.--Maximum daily, 28.0°C July 8, 1981; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum observed, 787 micromhos Jan. 27; minimum, 354 micromhos May 12. 

WATER TEMPERATURE: Maximum, 28.0°C July 8; minimum, 0.0°C on many days during winter period. 


WATERJ
:DUALITY DATA, wATER YEAR OCTOMFR 1930 TO SEPTEMBER 1981 


OXYGEN,JSTREP-
COLI-

SPE- DIS-JFORM, TOCOCCI HARD-


STREAM- CIFIC SOLVEDJFECAL, NESS,
FECAL, HARD-

FLOW. CON- 0.7 NESS
OXYGEN, (PER-JKF AGAR NONCAR-

INSTAN- DUCT- PH TE CENT UM-MF (COLS. (MG/L BONATE 


TIME TANEOUS ANCF MP.- S011_:/70 SATUR-J(COLS./ PER AS (MG/L

(UMHO,) (DEG C) 100JJJ
DATE (CFS) (UNITS) (MG/L.) ATION) 100 ML) ML) CAC03) CAC03) 


NOV 

25... 1500 2150 69J 7.6 3.5 13.4 101 290 51 

JAN 

27... 1230 1880 187 (.9 .0 95J
13.5 K5 110 290 27 

APR 

00... 1300 3570 660 7.9 12.0 11.4 109J71 280
K29 42 

JUN 

lo... 1300 521 23.0 7.2 86J1800 270 49
6590 7.9 900 

JUL 
22••• 1245 1690 630 8.3 22.5 14.0 163JK25 260 55900 


SEP 

1345 2270 545 8.6 14.0 13.8 134 290 93 


HAGUE-JSODIUMJPOTAS- 8ICAR-JALKA-, CARBON 

CALCIUM SIUM, SUOIUM,JSTUm, BONATE CAR- LINITY DIOXIDE SULFATE
AD-J


oTS- DIS- DIS- SOMP-JDIS- FET-FLD BONATE FIELD DIS- DIS-
SDLVED SOLVED SOLVEDJSOLVED (MG/L FET-FLU (MG/L SOLVED SOLVEDTIONJ

(AG /LJ(MG/L (MG/LJJPERCENT (MG/L ASJJJASJ(MG/L
RATIOJ (MG/LJ(MG/LJ


DATE AS CA)JJAS NA)JJ HC031 CAC03) AS CO2) AS SO4)
AS MG) SODIUM AS K)JJAS CO3)JJ


NOv 

27... 

JAN 
77 24 27 .7 17 2.9 280 0 230 11 60 

27... 79 23 30 .0 18 2.5 320 0 262 6.4 
APR 
08... 76 23 22 .6 14 2.7 290 0 238 5.8 64 

JUN 
16... 12 21 18 .5 13 2.5 270 0 221 5.2 41 

JUL 
22... 67 23 30 .8 20 2.7 250 0 205 1.5 58 

SEP 
23... 77 23 23 .6 15 2.4 240 10 213 1.0 57 
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STREAMS TPIBUTARY,TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTmANVILLE. MI--CONTINUED 


wATER-QUALITY DATA. WAFER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SOLIDS, SOLIDS, 
CHLO- FLu0- STL1CA, RE51OUE Sum OF SOLIDS, NITRO- NITRO- NITRO- NITRO-

GEN,J GEN, 

01S-JSOLvEdJ SOLVE0 NO2+NO3 AMMONIA AMMONIA ORGANIC 

QI0E. PlOt.JJS-JAT 180J31 S-J GEN,JJ
COST I-J GEN, 


01S-JIAA,. C TI.J.NTS,J

SOLVE0 SuLvEo (m6/L d1S- r)IS- (IONS TOTAL TOTAL TOTAL TOTAL 

(mu/L (m0/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L 


DATEJAS F)J DAY)JAS N)JAS N)AS CL)J5102)J(Ab/L) (,46/L)JAS N)JAS NH4)J

2.... 45 .e .5.0 429 390 240 1.3 .330 .40 .40 
JA, 
27... 9.7,, 1.8 .880 1.1 .62 

AP44 
Ok... 30 .e e.1 411 375 3960 .68 .290 .81 

JUN 
16... 31 .2 0.2 346 323 6160 1.1 .130 1.2 

??... 
co;0 

to .3 3./ 4eq 351 1420 .60 .080 1.2 

3, 34H 2120 .70 .ZOO .68 

NITRO-J SEDI-J
SED. 

6,1.Ao-J RHOS-J MENT,J
SUSP. 

moNTA +J0-J PW)S-JCARBON,JOS-JJ
N1T., N11.40- P'10S-JJPNOkUS, 5E01- SIEVE 
0,464NIC (.i. 61.1, PHOkUS, PAORUS OIS- ORGANIC MENT, CHARGE, DIAM. 
ToTAIJ101ALJ TOTALTOTALJTiOaLJTOTALJSULVFOJSUS- SUS- 16 FINER 
('WL 006/L 0,.(/L (,:u/L (AWL (8G/L (MG/L PENDED ?ENDED THAN 

OrTE AS (9) A5 Ni 4S NUJ) AS P) AS 004) AS P) AS C) (MG/L) (T/DAY) .062 MM 

ACV 
25... •1.J 2.0 9.o .100 .31 .070 6.9 4 23 100 


JAN 


27... 1.,U 3.j 15 .110 .34 .110 5 25 100 

AP,3. 


100 

Jo. 


1.10 ?.0 ,.3 .00u .2 .010 20 193 


16... 1.30 r.4 11 .140 .43 <.010 8.6 71 1260 100 

JUL 

22... 1.30 1.8 0.0 .1b0 .49 <.010 24 110 100. 

SEP 

23... 1.") t.0 •(.040 .28 .010 26 159 100 


http:N1T.,N11.40
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04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTORER 1980 TO SEPTEMBER 1981--CONTINUED 


CHRO-

dARTUM,JCADMIUMJMIUM, CHRO- COBALT, 


ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, 

ARSENIC DIS- RECOV- ()IS- RECOV- DIS- RECOV- DIS- RECOV- DIS­
TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERAHLE SOLVED ERABLE SOLVED 


TIMEJ(06/LJJ(06/L (UG/L (UG/L lUG/L
(U6/L (U0/LJ(IJG/LJJ(UG/LJJ(UG/LJJ

DATEJAS AS) AS 134)JAS CO)JAS CR)JJAS CO)JJ
AS AS)JJAS NA)JAS CU) AS CR) AS CO) 


JAN 

27... 1230 1 1 100 60 UJJ0 20JJ10 3JJ2 

APR 

OR... 1300 1 100 0JJ0 <10JJ1J0
1 50 <10J


JUL 

22... 1245 2 1 100 50J1J<10J10 1
- 2JJ


SEP 

23... 1345 3 2 100 100 1JJ1 10JJ10 3JJ2 


MANGA-

COPPER. IKON,JLEAD, NESE,J
MANGA- MERCURY 


IKON,JL g: TOTALJ
TOTAL COPPtR, TOTALJTOTALJt NESE, TOTAL MERCURY 

RECOV- DIS- KECOV-JKECOV-Jt. RECOV- DIS- RECOV- DIS-

FRAHLE SOLVEu tRAdLE SOLVED ERABLE SOLVED ERABLE 7=D ERABLE SOLVED 

(UG/L (UG/LJJ(UG/LJJ(UG/L
(UG/L (06/LJ(UG/LJ(UG/L 


DATE AS CU) AS CU)JJAS FE) AS FE)JJAS PB) AS MN) AS MN)JJAS HG)J
AS PR)JJ AS HG) 


JAN 
27... 25 19 840 230 17 6 20J.3J.3 
APP 
Oh... 6 3 46U 8 60 4 <.1JJJlU 0 <.1 


JUL 

2?... 10 5 550 10 3 1J<.1
90J<.1J

S;'° 
23... 11 4 510 10 H 60 <10 <.1JJJ2 <.1 


CARBON, 

NICKEL.J.J ZINC.J
SELF.- SILVER,J CARBON, ORGANIC 

TOTAL NICKFL, SELE- NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS­
KFC0V- DIS- NIUm. DIS- RECOV- DIS- RECOV- DIS- DIS- PENDED 

ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 

(UG/L 106/LJJ(UG/LJJ (UG/LJ(MG/LJ
(UG/L (UG/L (UG/LJJ(UG/LJ(MG/L 


DATA.JAS NI)JJAS SE)JJAS AG)JJAS ZN) AS C)
AS NI) AS SE) AS AG) AS ZN) AS C)JJJ


JA' 
5.3JJJ


APP 

OK... 2.7 13 0 0 0 0 10J<4 7.3JJ.8 


JUL 


27... 22 16 0 U 0 0 70 40 .1 


5.0 

SF° 

23... 12 7 <1 <1 <1 <1 20 <10JJ3.5 


e?... 19 13 0 0 <I 0 10J5.5J
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04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 25,80 APRJJUN 16,81 JUL 22,81 SEP 23,81
8,81

TIME 
 1500 1300 1300 1245 1345 


TOTAL CELLS/ft 2000 18000 43000 98000 43000 


DIVERSITY:J
DIVISION 
 1.1 1.0 1.3 1.3 1.6 

.CLASS 1.1 1.0 1.3 1.3 1.6 

..ORDER 1.7 1.4 2.0 1.6 1.8 

...FAMILY 1.9 1.6 2.7 2.4 2.1 

....GENUS 2.7 1.8 3.3 2.8 2.7 


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

CHLOROPHYTAJ(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....SCHROEDERIA -- 130 1 -- - 340 1 
....TETRAEORON -- 130 1 * 0 * 0 --
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIUM -- -- 1500 4 310000 32 520 1 
...MICRACTINIACEAE 
....MICRACTINIUM -- -- 4800 5 520 1 
...00CYSTACEAE 
....ANKISTRODESMUS 33 2 400 2 280 1 1000 2 
....FRANCEIA -- -- * 0 --
....KIRCHNERIELLA -- 77000 18 * 0 
....00CYSTIS -- -- -- - 1200 1 --
....SELENASTRUM -- -- 520 1 
...SCFNEDESMACEAE 
....COELASTRUM -- -- -- - 3000 3 .... -
....SCENEDESMUS -- 3400 8 9600 10 5300 12 
....TETPASTRUM -- -- 2200 5 -- - -- -
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 130 7 400 2 900 1 340 1 
...VOLVOCACEAE 
....PANDORINA -- 4500 10 4800 5 

CHRYSOPHYTA 
.RACILLARIOPHYCEAE 
..CFNTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 3500 18 -- - 94000 22 260000 26 110000 25 
....MELOSIRA 84 4 670 4 77000 18 7200 7 6400 15 
....STEPHANODISCUS 7500 38 120000 67 -- - -- - -- -
..PENNALES 
...ACHNANTHACEAE 
....RHOICOSPHENIA -- -- • 0 
...CYMBELLACEAE 
....AMPHORA -- -- * 0 -. 
....CYMAELLA -- * 0 
...DIATOMACEAE 
....DIATOMA -- -- * 0 
...FRAGILARIACEAE 
....ASTERIONELLA 100 5 400 2 ..... 
....SYNFDRA 50 3 130 1 280 1 
...GOMPHONEMATACEAE 
....GOMPHONEMA 130 1 -. 
...NAVICULACEAE 
....NAVICULA 50 3 -- 840 2 * 0 
...NITZSCHIACEAE 
....NITZSCHIA 100 5 400 2 1100 3 1200 1 * 0 

CRYPTOPHYTAJ(CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS _ - - - * 0 

CYANOPHYTAJ(BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 280 14 400 2 • 0 7200 7 1200 3 
....GOMPHOSPHAERIA -- - -- 1100 3 --
..NOSTOCALES 
...NOSTOCACEAE 
....ANARAENA -- -... ..... 1200 3 
....APHANIZOMENON -- ...... .• -- 140000 33 
..0SCILLATORIALES 
...OSCILLATORIACEAE 
....LYNGBYA -- - -- - 2100 5 --
....OSCILLATORIA -- 27000 15 .- --
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04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED OUANTITATIvF ANALYSES OF BIOLOGICAL DATA, WATEP YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATE 
J

NOV 25,80 
J

APP 8,81 
J

JUN 16,81 
J

JUL 22,81 
J

SEP 23,81 
TIME 
J

1500 
J

1300 
J

1300 
J

1245 
J

1345 

oPoANISm 

FuGLENOPHYTA (EUGLENOIDS) 
.EuGLENOPHYCEAE 
..FUGLENALEs 
...EuGLENACEAE 
....TRACHELOMONAS 

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

33 2 J * 0 

PYPRHOPHYTA (FIRE ALGAE) 
.DIN0PHYCEAE 
..DINOKONTAE 
...PFRIDINIACEAE 
....PERIDINIUM J -- J* 0 

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


04119300 6,4ANU RIVER AT EASTmANVILLE. MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROmHOS/Cm AT 25 DEG. C), WATER YEAR OCTOREP 1Q80 TO SEPTEMBER 1931 


DAY MAX MIN MEANJJMINJJMAX MEANJMINJMAX MEANJMINJJMAXJMEAN 


OCTOBER NOVFMRFR DECEMBER JANUARY 

1 702 700 701 737 723 731 752 744 748 

2 702 700 701 723 710 717 756 749 753 

3 708 699 701 708 696 700 753 748 750 

4 717 704 709 705 694 700 762 753 758 

5 707 702 704 703 696 701 764 756 760 


6 --- --- --- 704 697 700 701 695 697 758 754 756 

7 64R 640 645 729 695 706 724 684 701 766 757 763 

8 650 640 644 718 695 702 681 628 652 774 763 769 

9 
 663 651 656 740 695 717 624 610 616 772 767 769 

10 676 662 669 714 707 709 621 616 619 773 768 770 


11 680 672 676 707 705 706 619 617 618 776 767 771 

12 685 673 680 707 705 706 616 611 614 768 764 765 

13 685 682 684 737 706 712 611 608 610 769 764 767 

14 688 684 686 738 710 772 611 607 610 771 768 769 

15 699 687 694 710 708 709 607 601 604 772 763 768 


16 698 693 695 710 709 710 599 596 597 763 758 760 

17 697 677 686 721 710 712 595 591 593 759 754 756 

18 686 659 670 722 714 716 593 589 592 755 754 754 

19 682 673 678 715 712 713 692 591 631 754 751 753 

20 678 671 674 714 703 709 693 691 692 753 751 752 


21 679 672 677 727 710 771 690 686 688 753 752 753 

22 689 678 683 710 696 702 696 689 694 753 750 752 

23 689 682 687 709 696 700 691 589 690 750 744 748 

24 688 675 683 752 713 735 689 688 689 743 740 741 

25 691 678 686 730 641 723 689 688 689 740 737 738 


26 687 681 685 723 716 770 688 688 688 737 730 734 

27 692 687 690 750 718 778 699 688 689 731 729 730 

28 707 696 701 746 734 740 734 703 723 731 728 729 

29 701 698 699 732 717 771 736 734 735 735 731 733 

30 706 700 702 736 704 712 736 735 735 744 732 735 

31 705 700 703 --- --- --- 745 736 739 754 745 751 


MONTH 752 641 712 745 589 669 776 728 753 


OAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 751 741 744 463 452 459 617 609 614 569 564 567 

2 742 738 739 471 464 469 617 614 615 563 546 554 

3 739 736 737 475 472 474 617 611 614 565 537 550 

4 737 735 736 475 474 474 634 616 627 598 564 582 

5 737 735 736 475 474 474 629 627 628 599 585 593 


6 735 734 735 476 473 475 626 621 624 617 571 584 

7 734 733 734 474 473 474 633 620 626 630 611 620 

8 734 733 734 474 473 473 644 634 639 614 579 588 

9 734 733 734 476 473 474 64? 616 633 591 576 583 

10 735 733 734 477 474 475 615 610 612 611 582 595 


11 735 734 735 480 477 479 613 581 605 586 375 505 

12 736 735 735 499 480 489 576 554 564 383 354 368 

13 736 735 736 512 496 503 564 552 559 403 382 392 

14 736 735 735 515 508 512 
 566 533 551 409 403 405 

15 736 735 736 582 511 543 557 509 525 435 410 421 


16 735 733 734 581 579 580 512 505 510 466 436 450 

17 735 734 734 592 578 588 509 500 505 485 467 477 

18 757 611 702 591 587 590 510 505 507 497 486 492 

19 602 525 563 598 586 592 512 509 510 502 497 500 

20 523 433 481 597 592 594 512 509 511 508 500 503 


21 426 414 420 591 589 590 510 508 509 519 505 512 

22 412 383 396 589 583 586 512 507 508 538 517 527 

23 384 380 381 585 581 583 543 512 531 542 531 537 

24 391 384 387 5R4 579 582 544 539 542 559 540 550 

25 398 391 395 580 570 577 550 542 546 559 545 551 


26 414 399 406 626 580 598 551 548 549 562 547 557 

27 433 414 423 629 611 621 549 546 548 577 561 569 

28 451 434 444 607 572 586 556 549 551 585 571 577 

29 --- --- --- 608 586 602 565 556 562 587 576 587 

30 620 607 614 568 562 565 594 583 587 

31 618 609 614 --- --- --- 591 578 586 


MONTH 757 380 625 629 452 540 644 500 566 630 354 531 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MIN MAX MEANJMINJJONCE-DAILY
DAY MAXJJMEANJJMINJJMAX MEANJ


JUNEJJULYJAUGUSTJSEPTEMBER 


1 592 582 587 598 577 583 547 538 542 

2 597 589 592 596 581 589 550 542 546 640 

3 621 597 608 601 585 594 579 547 562 ---

4 623 602 613 613 597 607 584 577 581 ---

5 628 602 615 614 605 609 601 586 592 599 


6 628 614 623 612 600 606 611 593 602 576 

7 627 614 621 616 604 613 614 592 602 573 

8 627 619 621 632 617 626 613 600 609 573 

9 623 619 621 641 623 632 605 598 601 611 

10 623 608 615 640 617 629 608 596 602 611 


11 627 616 621 640 622 631 605 596 600 608 

12 634 624 628 641 619 631 604 598 601 614 

13 636 631 633 642 615 631 610 602 606 614 

14 636 586 612 627 575 598 613 605 609 624 

15 598 551 579 592 585 591 614 595 602 622 


16 569 560 566 612 592 599 607 600 604 626 

17 570 557 565 626 600 608 607 599 603 625 

18 564 532 549 632 611 622 610 603 607 621 

19 540 533 537 655 625 635 614 605 609 610 

20 546 537 542 642 620 628 612 606 609 611 


21 552 546 549 633 616 624 614 595 603 619 

22 552 542 548 632 608 620 614 595 604 623 

23 552 544 548 623 600 610 611 595 605 594 

24 558 547 553 614 603 607 614 595 602 623 

25 562 555 558 609 602 605 610 601 606 623 


26 566 556 559 645 608 624 614 606 611 603 

27 568 558 562 643 602 623 --- --- 603 

28 570 560 566 612 596 602 602 

29 590 570 579 608 547 589 602 

30 606 588 595 547 537 542 --- --- 603 

31 --- --- --- 550 542 547 


MONTH 636 532 586 655 537 608 


TEMPERATURE, WATER (DEG. C),J
WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 6.5 5.5 6.0 3.5 2.5 3.0 .0 .0 .0 
2 6.0 5.0 5.5 3.0 2.0 2.5 .0 .0 .0 
3 7.0 5.5 6.5 2.0 .5 1.5 .0 .0 .0 
4 7.5 7.0 7.0 .5 .0 .5 .0 .0 .0 
5 7.0 6.5 7.0 1.0 .5 .5 .0 .0 .0 

6 7.0 6.5 6.5 2.0 1.0 1.5 .0 .0 .0 
7 
8 

12.0 
13.0 

11.5 
11.5 

12.0 
12.0 

7.5 
7.5 

6.5 
7.0 

7.0 
7.0 

4.5 
4.5 

2.0 
4.0 

3.0 
4.0 

.0 

.0 
.0 
.0 

.0 

.0 
9 13.0 12.0 12.5 7.5 7.0 7.0 4.0 3.5 4.0 .0 .0 .0 
10 13.0 12.0 12.5 7.5 6.5 7.0 3.5 3.0 3.5 .0 .0 .0 

11 13.0 11.5 12.0 6.5 6.0 6.0 3.0 2.5 3.0 .0 .0 .0 
12 11.5 10.5 11.0 5.5 5.0 5.5 2.5 1.5 2.0 .0 .0 .0 
13 10.5 10.0 10.5 6.0 5.0 5.5 1.5 1.0 1.5 .0 .0 .0 
14 
15 

10.5 
10.0 

9.5 
9.5 

10.0 
9.5 

6.0 
6.0 

5.5 
5.5 

5.5 
5.5 

1.0 
.5 

.5 

.0 
.5 
.0 

.0 

.0 
.0 
.0 

.0 

.0 

16 11.0 9.5 10.0 5.5 5.0 5.5 .5 .0 .5 .0 .0 .0 
17 12.0 11.0 11.5 5.0 5.0 5.0 .0 .0 .0 .0 .0 .0 
18 12.0 11.0 11.5 5.0 4.0 4.5 .0 .0 .0 .0 .0 .0 
19 11.0 10.5 11.0 4.0 3.5 4.0 .0 .0 .0 .0 .0 .0 
20 10.5 10.0 10.5 4.0 3.0 3.5 .0 .0 .0 .0 .0 .0 

21 
22 

10.5 
10.0 

10.0 
9.0 

10.0 
9.5 

4.0 
4.0 

3.5 
3.0 

3.5 
3.5 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

23 10.0 9.0 9.5 4.0 3.5 3.5 .0 .0 .0 .0 .0 .0 
24 
25 

10.0 
9.5 

9.0 
9.0 

9.5 
9.5 

4.0 
4.0 

4.0 
3.5 

4.0 
4.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

.0 

.0 
.0 
.0 

26 
27 
28 
29 
30 

8.5 
7.5 
7.0 
6.5 
6.0 

7.5 
7.0 
6.5 
5.5 
5.0 

8.0 
7.5 
6.5 
6.0 
6.0 

4.0 
3.5 
2.5 
2.5 
3.0 

3.0 
2.5 
2.5 
2.0 
2.0 

3.5 
3.0 
2.5 
2.5 
2.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
31 6.5 5.5 6.0 --- --- ........ .0 .0 .0 .0 .0 .0 

MONTH 7.5 2.0 5.0 4.5 .0 1.0 .5 .0 .0 



234J STREAMS TRIBUTARY To LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C)• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MIN MAX MEANJMINJJMAXJJ
MAXJJMEANJJMINJJMAX MINJ
MEAN MEAN 


FEBRUARYJMARCHJAPRILJMAY 


1 .0 .0 .0 2.0 2.0 2.0 12.0 11.0 11.5 13.5 12.5 13.0

2 .0 .0 .0 2.0 1.5 1.5 12.0 10.5 11.0 14.0 13.0 13.0

3 .0 .0 .0 2.0 1.5 1.5 12.5 11.0 12.0 15.0 13.0 14.0

4 .0 .0 .0 2.0 1.5 2.0 13.5 12.0 13.0 16.5 14.5 15.5

5 .0 .0 .0 2.5 2.0 2.0 12.5 10.5 11.5 16.5 16.0 16.5 


6 .0 .0 .0 2.5 ?.0 2.0 11.0 9.5 10.0 16.0 15.0 15.5

7 .0 .0 .0 2.0 7.0 2.0 11.5 9.5 10.5 16.5 14.5 15.5
H 
 .0 .0 .0 2.5 2.0 2.0 11.5 10.5 11.0 16.5 15.0 16.0

9 .0 .0 .0 3.0 2.0 2.5 13.0 11.0 12.0 17.0 15.5 16.5

10 .0 .0 .0 3.0 2.5 3.0 13.0 11.5 12.5 16.5 13.5 15.5 


11 .0 .0 .0 3.0 2.5 3.0 14.0 12.5 13.0 13.5 9.0 10.5
12 .0 .0 .0 4.0 2.5 3.0 13.5 12.5 13.0 10.0 8.5 9.5

13 .0 .0 .0 4.0 3.0 3.5 12.5 12.0 12.0 10.5 9.5 10.0

14 .0 .0 .0 4.0 3.0 3.5 12.5 12.0 12.0 11.0 10.5 11.0
15 .0 .0 .0 5.0 3.5 4.0 12.0 11.5 11.5 12.0 9.5 11.0 


16 .0 .0 .0 4.5 3.5 4.0 12.0 11.0 11.5 13.0 11.5 12.0

17 .0 .0 .0 5.0 3.5 4.0 13.0 11.5 12.0 13.5 12.5 13.0

18 .5 .0 .5 4.0 3.5 4.0 13.5 12.5 13.0 13.5 13.0 13.5

19 .5 .5 .5 3.5 7.5 3.0 13.5 13.0 13.5 14.5 13.5 14.0

20 .5 .0 .5 3.0 2.5 2.5 13.0 12.5 13.0 15.5 14.0 14.5 


21 .5 .0 .5 4.0 2.0 3.0 12.5 12.0 12.5 16.0 15.0 15.5

22 1.0 .5 1.0 5.0 3.0 4.0 12.0 12.0 12.0 17.5 16.0 16.5

23 1.5 1.0 1.5 6.0 3.5 5.0 12.0 11.5 11.5 18.0 17.0 17.5

24 2.0 1.5 2.0 6.5 4.5 5.5 11.5 10.5 11.0 18.5 17.5 18.0

25 2.5 2.0 2.0 7.5 5.0 6.5 10.5 10.0 10.5 20.0 18.0 19.0 


26 2.5 2.0 2.0 8.0 6.5 7.0 10.5 10.0 10.5 20.5 19.0 19.5

27 2.0 2.0 2.0 9.0 7.0 8.0 11.0 10.0 10.5 20.5 19.5 20.0

28 2.0 2.0 2.0 9.5 7.5 8.5 12.0 11.0 11.5 20.5 19.5 20.0

29 --- --- --- 10.0 9.0 9.5 12.5 11.5 12.0 20.5 19.5 20.0
30 --- 11.0 10.0 10.5 13.0 12.0 12.5 20.5 19.5 20.0
31 12.0 10.0 11.0 --- --- --- 20.5 19.0 20.0 


MONTH 2.5 .0 .5 12.0 1.5 4.5 14.0 9.5 12.0 20.5 8.5 15.5 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN ONCE-DAILY 

JUNE JULY AUGUST SEPTEMBER 


1 ?1.0 19.0 20.0 24.0 22.5 23.5 24.5 22.0 23.0

2 20.5 19.5 20.0 24.0 22.5 23.0 24.0 22.0 23.0 22.0

3 21.5 19.5 20.5 24.5 22.5 23.5 24.5 22.0 23.0 

4 22.0 20.0 21.0 25.5 23.5 24.5 24.0 22.0 23.0

5 22.5 20.5 21.5 26.0 23.5 24.5 24.0 22.0 23.0 22.0 


6 
 23.0 21.5 22.5 26.5 24.5 25.5 25.0 22.5 23.5 21.0
7 23.5 21.5 22.5 77.0 24.5 26.0 24.5 22.5 24.0 21.0

8 ?2.5 21.5 22.0 28.0 26.0 27.0 24.5 22.5 23.5 21.0

9 21.5 20.5 21.0 
 27.5 26.5 27.0 25.0 22.0 23.5 21.n

10 22.0 20.0 21.0 27.0 25.0 26.0 25.0 22.5 24.0 21.0 


11 22.0 20.5 21.5 26.5 25.0 26.0 24.5 22.0 23.5 21.0

12 22.5 21.0 21.5 26.5 25.0 26.0 24.5 22.0 23.0 21.n

13 ?2.5 21.5 22.0 26.5 25.5 26.0 25.0 22.5 24.0 21.0

14 23.0 21.5 22.0 26.5 24.5 25.5 24.5 22.5 23.5 20.0
15 23.5 22.0 23.0 76.0 23.5 24.5 24.5 22.0 23.0 20.0 


16 23.0 22.5 23.0 24.5 23.0 23.5 23.0 22.0 22.5 20.0

17 22.5 21.5 22.0 25.0 23.0 24.0 23.0 20.0 21.5 19.0

18 23.0 22.0 22.5 25.5 24.0 25.0 23.0 20.0 21.5 18.0

19 23.0 22.0 22.5 25.5 25.0 25.5 23.0 20.0 21.5 17.0
20 22.5 21.5 22.0 25.5 24.5 25.0 23.0 20.5 22.0 16.0 


21 22.0 21.5 21.5 25.0 24.0 24.5 23.0 20.5 22.0 
 16.0

22 22.0 21.0 21.5 24.5 22.5 23.5 23.0 20.5 22.0 15.0

23 22.0 20.5 21.5 23.5 22.0 22.5 23.0 21.0 22.5 15.0

24 22.5 21.5 22.0 74.5 22.0 23.0 24.0 22.0 23.0 14.0

25 2?.5 21.5 22.0 75.0 22.0 24.0 24.0 22.0 22.5 14.0 


26 23.0 21.0 22.0 25.0 24.0 24.5 23.0 22.0 22.5 15.0
27 23.0 21.0 22.0 24.5 22.0 22.5 --- --- 15.n

28 22.5 21.5 22.0 23.0 20.0 21.0 15.0

29 23.5 21.5 22.5 20.5 19.5 20.0 14.0
30 24.0 22.5 23.5 22.0 20.0 21.0 --- --- 14.0

31 --- --- --- 22.5 20.5 21.5 ---


MONTH 24.0 19.0 22.0 28.0 19.5 
 24.0 
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04121300 CLAM RIVER AT VOGEL CENTER, MI 


LOCATION.--Lat 44°12'02", long 85°03'10", in SW* NU4 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 mil (629 km2). 


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 fair. Some regulation at low flow by dams above station. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--15 years, 124 ft3/s (3.512 m3/s), 6.93 in/yr (176 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,150 ft3/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.--Maximum discharge, 360 ft3/s (10.2 m3/s) Apr. 30, gage height, 4.30 ft (1.311 m), only peak above base of 

350 ft3/s (9.91 m3/s); minimum discharge, 46 ft3/s (1.30 m3/s) Aug. 25, 26; minimum gage height, 2.46 ft (0.750 m) Aug. 25, 26, 

Sept. 14, 15, 20. 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


NOVJJAN APRJJUNJ
DAY OCT DEC FEB MARJJJMAY JUL AUG SEP 


1 108 104 98 90 79 190 148 262 78 127 54 65 

2 112 103 87 90 78 171 134 196 76 95 55 63 

3 127 99 75 90 77 150 116 166 77 81 56 61 

4 135 100 90 90 74 144 119 151 80 72 56 60 

5 130 107 98 94 76 132 126 141 78 68 55 60 


6 123 108 100 96 76 124 124 136 75 65 56 59 

7 115 103 115 98 76 119 116 129 72 60 59 58 

8 110 103 138 99 77 117 112 124 80 56 64 66 

9 103 103 153 99 78 117 165 126 78 55 68 71 

10 102 103 150 98 78 121 198 124 72 52 65 63 


11 102 102 105 95 81 123 166 154 70 52 78 58 

12 104 99 105 94 84 120 132 166 70 56 63 55 

13 106 98 105 96 86 126 114 159 72 57 58 53 

14 107 120 102 96 86 123 140 148 77 54 59 52 

15 108 144 98 97 85 123 192 142 83 54 68 52 


16 119 136 94 98 84 122 178 138 82 56 69 55 

17 124 120 90 97 87 120 150 129 78 57 63 57 

18 126 112 87 96 94 115 132 120 75 55 58 56 

19 126 108 90 94 120 110 122 117 72 57 55 55 

20 120 104 92 92 195 110 115 107 74 60 54 54 


21 115 104 93 93 215 108 111 98 76 65 53 57 

22 110 104 98 90 235 110 107 90 89 61 52 62 

23 99 104 94 92 252 112 120 86 100 58 52 59 

24 103 106 94 92 280 117 159 102 90 56 51 55 

25 108 103 96 91 274 126 168 115 81 57 49 56 


26 107 98 96 89 226 129 158 106 71 63 50 63 

27 93 97 96 87 182 126 147 94 66 57 52 64 

28 92 98 95 86 188 130 208 87 62 58 63 59 

29 99 97 94 84 --- 138 328 83 65 61 77 71 

30 107 97 93 80 --- 158 348 82 116 59 78 78 

31 111 --- 93 80 156 --- 80 --- 57 72 


TOTAL 3451 3184 3114 2863 3623 3987 4653 3958 2335 1941 1862 1797 

MEAN 106
111 100 92.4 129 129 155 128 77.8 62.6 60.1 59.9 

MAX 135 144 153 99 280 190 348 262 116 127 78 78 

MIN 92 97 75 80 74 108 107 80 62 52 49 52 

CFSM .46 .44 .41 .38 .53 .53 .64 .53 .32 .26 .25 .25 

IN. .53 .49 .48 .44 .55 .61 .71 .61 .36 .30 .29 .28 


TOTAL MEAN 112 CFSM .46 

WTR YR 1981J36768 MAX 348JMIN 49JIN 5.63 

CAL YR 1980J41138 MAX 388JMIN 58JIN 6.30 


TOTAL MEAN 101 CFSM .42 
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04121500 MUSKEGON RIVER AT EVART, MI 


LOCATION.--Lat 43°53'57", long 85°15'19", in NWT NE, 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(M). 


GAGE.--Water-stage recorder. Datum of gage is 977.72 ft (298.009 m) National Geodetic Vertical Datum of 1929. Prior to Nov. 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.--49 years, 992 ft3/s (28.09 m3/s), 9.29 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, 3,200 ft3/s (90.6 m3/s) Feb. 25, gage height, 9.90 ft (3.018 m); maximum gage height, 

9.94 ft (3.030 m) Dec. 21, backwater from ice; minimum discharge, 415 ft3/s (11.8 m3/s) Aug. 3, 4, 5, 26, gage height, 6.74 ft 

(2.054 m).J
 

DISCHARGE, IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEB MAR APR MAY JUNJJUL AUG SEP 

1 731 794 782 760 770 2640 1510 3070 926 556 440 591 
2 705 764 802 770 780 2550 1520 2780 869 652 425 552 
3 729 740 699 770 780 2290 1480 2370 827 682 420 526 
4 831 772 602 780 780 2100 1510 2140 799 664 415 506 
5 871 783 702 790 780 1940 1490 2030 764 634 415 496 

6 888 777 804 800 790 1780 1430 1900 730 592 420 483 
7 861 784 895 800 780 1630 1350 1740 706 562 440 474 
8 816 778 1150 800 780 1520 1340 1560 700 533 455 490 
9 766 780 1370 800 790 1440 2110 1410 700 511 470 486 
10 733 776 1400 800 780 1400 2430 1360 676 480 490 487 

11 705 762 1250 800 780 1350 2470 1650 646 465 511 480 
12 688 746 1060 800 780 1300 2230 1760 628 480 522 468 
13 688 744 984 800 780 1300 1950 1670 616 485 522 456 
14 714 829 984 790 780 1280 2150 1560 610 470 528 443 
15 802 884 824 780 790 1250 2360 1460 640 465 586 429 

16 902 907 792 780 810 1260 2320 1360 670 465 592 424 
17 984 911 784 780 840 1230 2170 1250 652 450 574 439 
18 1030 890 594 780 870 1170 1960 1160 628 445 550 445 
19 1020 859 594 790 1150 1110 1800 1080 610 445 522 444 
20 999 821 636 790 1650 1070 1670 1020 586 490 495 444 

21 977 814 690 800 2000 1040 1550 955 574 506 475 481 
22 948 793 720 800 2500 1020 1430 911 640 500 460 597 
23 917 780 760 780 2800 1010 1390 862 706 480 450 571 
24 879 789 760 780 3040 1020 1470 876 700 460 440 520 
25 897 780 760 800 3050 1030 1530 1150 670 450 432 509 

26 896 765 750 800 2750 1070 1500 1190 616 435 423 575 
27 891 770 750 800 2580 1100 1440 1170 574 440 428 606 
28 A59 782 750 790 2630 1110 1920 1150 544 455 478 565 
29 826 783 750 780 --- 1150 2850 1110 522 475 592 534 
30 814 776 750 770 1300 3070 1070 528 470 637 544 
31 798 --- 760 770 1440 --- 994 --- 460 632 ---

TOTAL 26165 23933 25908 24430 38390 43900 55400 45768 20057 15657 15239 15065 
MEAN 844 798 836 788 1371 1416 1847 1476 669 505 492 502 
MAX 1030 911 1400 800 3050 2640 3070 3070 926 682 637 606 
MIN 688 740 594 760 770 1010 1340 862 522 435 415 424 
CFSM .58 .55 .58 .54 .95 .98 1.27 1.02 .46 .35 .34 .35 
IN. .67 .61 .66 .63 .98 1.13 1.42 1.17 .51 .40 .39 .39 

CAL YR 1980 TOTAL 345333JMAX 2960J IN 8.86
MEAN 944JMIN 452J
CFSM .65J

WTR YR 1981 TOTAL 349912JMAX 3070JCFSM .66JIN 8.98
MEAN 959JMIN 415J


1 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 237 

04121500 MUSKEGON RIVER AT EVART, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: November 1956 to current year. 

INSTRUMENTATION.--Temperature recorder since November 1956. 

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, 25.5°C July 7-9, 13; minimum, 0.0°C on many days during winter period. 

TEMPERATURE• WATER (DEG. C)• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MAX MIN MAX MIN MAX MINDAY MAX MIN MAX MIN MAX MIN 

MARCHOCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY 

.0 .0 .0 1.0 1.01 14.5 13.0 3.5 3.5 1.0 1.0 .0 
2 14.0 12.0 3.5 3.0 1.0 .0 .0 .0 .0 .0 1.0 .5 

.5 
.5 .5

3 13.5 10.5 4.5 3.5 .0 .0 .0 .0 .0 .0 .5 
4 10.5 9.0 5.0 4.5 .0 .0 .0 .0 .0 .0 
S 9.0 8.5 5.0 4.5 .0 .0 .0 .0 .0 .0 1.0 .5 

6 8.5 8.0 4.5 4.0 .0 .0 .0 .0 .0 .0 1.0 .5 
7 8.5 7.0 4.5 4.5 .0 .0 .0 .0 .0 .0 .5 .5 
8 10.5 8.5 4.5 3.5 .0 .0 .0 .0 .0 .0 1.0 .5 

.0 .0 1.5 1.09 10.0 9.0 4.0 4.0 .5 .0 .0 .0 
.0 .0 .0 3.0 1.510 9.5 8.5 4.0 3.5 .5 .0 .0 

11 9.5 9.0 3.5 3.0 .0 .0 .0 .0 .0 .0 3.0 2.0 
1.512 9.0 8.0 3.0 2.0 .0 .0 .0 .0 .0 .0 3.0 
2.013 8.5 8.0 2.0 2.0 .0 .0 .0 .0 .0 .0 3.0 

3.0 1.514 8.0 5.5 2.0 2.0 .0 .0 .0 .0 .0 .0 
.0 .0 .0 3.0 2.015 5.5 5.0 3.0 2.0 .0 .0 .0 

2.0 
.0 3.0 2.0

16 5.5 5.0 3.0 2.0 .0 .0 .0 .0 .0 .0 3.0 
17 7.0 5.5 2.0 1.5 .0 .0 .0 .0 .0 

.0 3.0 2.018 7.0 7.0 1.5 1.0 .0 .0 .0 .0 .0 
.0 .0 .0 2.0 1.519 7.0 7.0 1.0 .5 .0 .0 .0 

20 7.0 6.5 1.5 1.0 .0 .0 .0 .0 .0 .0 1.5 1.5 

3.5 1.521 7.0 6.5 1.5 1.5 .0 .0 .0 .0 .5 .0 
4.5 3.0 

.5 .5 5.0 4.0
22 7.0 6.5 1.5 1.0 .0 .0 .0 .0 .5 .5 
23 8.0 6.0 1.5 1.5 .0 .0 .0 .0 

.0 .5 .5 5.5 4.024 6.5 6.0 2.0 1.5 .0 .0 .0 
25 6.5 6.5 2.0 1.5 .0 .0 .0 .0 .5 .5 6.0 4.5 

.5 5.5 5.526 6.5 5.5 1.5 .5 .0 .0 .0 .0 1.0 
1.0 1.0 6.5 5.027 5.5 5.0 .5 .5 .0 .0 .0 .0 

28 5.0 4.5 .5 .5 .0 .0 .0 .0 1.0 1.0 6.5 6.0 
.0 .0 --- 7.0 6.529 4.5 3.5 .5 .5 .0 .0 

8.5 7.030 3.5 3.0 1.0 .5 .0 .0 .0 .0 
.0 .0 .0 9.5 8.531 4.0 3.0 .0 

.0 9.5 .5MONTH 14.5 3.0 5.0 .5 1.0 .0 .0 .0 1.0 



�

�
� �� � � � � ��

238 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04121500 MUSKEGON RIVER AT EVART, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX MIN MAX MIN MAX MIN MAXJMIN MAXJMIN MAX MIN 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

1 
2 
3 
4 
5 

9.5 
8.5 
9.5 
11.0 
11.0 

8.5 
7.0 
8.5 
9.5 
8.0 

10.5 
11.0 
12.0 
15.0 
15.5 

10.5 
9.5 
10.5 
12.0 
15.0 

19.0 
19.0 
20.0 
19.5 
20.5 

16.5 
17.0 
18.0 
18.5 
17.0 

23.0 
24.0 
23.5 
24.0 
24.0 

20.0 
20.0 
20.5 
21.5 
21.0 

23.5 
23.0 
23.0 
23.0 
23.5 

19.0 
20.0 
19.5 
20.5 
20.0 

20.0 
20.0 
19.0 
19.0 
18.0 

19.0 
18.5 
18.0 
17.0 
16.5 

6 
7 
8 
9 
10 

8.5 
9.0 
9.0 
9.5 
10.0 

6.5 
7.0 
9.0 
8.5 
9.5 

15.0 
15.0 
15.0 
15.5 
15.0 

14.0 
13.5 
13.5 
14.0 
11.5 

21.5 
21.0 
20.5 
19.5 
20.0 

19.5 
19.0 
19.0 
18.5 
18.5 

25.0 
25.5 
25.5 
25.5 
25.0 

21.5 
22.0 
23.0 
24.0 
21.0 

23.0 
21.5 
21.5 
21.0 
21.0 

20.5 
19.5 
19.5 
19.0 
19.5 

18.0 
18.5 
18.0 
17.0 
18.5 

16.5 
16.5 
16.0 
14.5 
15.5 

11 
12 
13 

12.0 
12.0 
11.0 

10.0 
11.0 
10.0 

11.5 
11.0 
13.0 

10.0 
9.0 
10.5 

20.5 
20.5 
20.0 

18.5 
19.0 
19.0 

24.5 
23.5 
25.5 

21.0 
21.0 
22.0 

21.5 
21.0 
21.5 

19.5 
19.0 
19.0 

20.0 
20.0 
19.5 

16.5 
17.0 
16.5 

14 
15 

10.5 
10.0 

10.0 
8.5 

13.5 
13.0 

12.0 
12.0 

20.0 
22.0 

18.5 
20.0 

25.0 
23.0 

21.5 
20.5 

21.5 
20.5 

20.0 
19.5 

19.0 
18.0 

16.5 
15.5 

16 9.0 8.5 14.5 12.0 22.0 20.0 22.0 19.5 20.5 18.5 16.0 13.5 
17 11.0 9.0 15.0 14.0 21.0 18.0 23.0 20.0 20.5 17.0 13.5 12.0 
18 
19 
20 

11.5 
11.5 
9.5 

10.5 
9.5 
8.5 

15.5 
16.0 
17.0 

14.0 
14.0 
14.5 

20.5 
21.0 
20.5 

18.5 
19.0 
18.5 

23.5 
23.0 
23.0 

20.0 
21.0 
21.5 

20.5 
20.5 
21.0 

17.0 
17.0 
17.0 

13.0 
14.5 
14.0 

11.0 
11.0 
11.0 

21 
22 
23 
24 
25 

9.5 
9.0 
9.0 
9.5 
9.0 

8.5 
8.5 
9.0 
8.5 
8.5 

18.5 
18.5 
19.5 
19.5 
19.0 

15.5 
16.0 
17.0 
18.5 
17.0 

19.5 
19.0 
19.5 
20.0 
20.5 

18.0 
18.0 
16.0 
18.5 
18.5 

21.5 
21.0 
20.5 
21.5 
21.5 

20.0 
18.0 
18.0 
18.5 
19.0 

21.0 
21.0 
21.0 
21.5 
21.5 

17.0 
18.0 
18.5 
19.0 
18.5 

13.0 
10.5 
11.0 
11.0 
11.0 

10.0 
9.0 
9.0 
9.5 
10.5 

26 
27 
28 
29 
30 
31 

9.0 
8.5 
8.5 
9.0 
10.5 
---

8.5 
8.0 
8.5 
8.5 
9.0 
---

19.5 
19.5 
18.5 
19.0 
19.5 
19.0 

18.5 
18.5 
17.0 
17.0 
18.5 
16.5 

20.0 
20.5 
20.0 
20.5 
23.5 
---

17.0 
17.0 
18.0 
19.0 
20.0 
---

21.5 
20.5 
19.0 
19.5 
20.5 
21.5 

20.0 
19.0 
16.5 
15.0 
16.5 
18.0 

21.0 
19.0 
18.5 
19.0 
20.0 
19.5 

18.5 
18.5 
18.0 
18.0 
18.5 
18.5 

12.0 
13.0 
11.5 
11.5 
11.0 
---

10.5 
11.5 
10.0 
10.0 
9.0 
---

MONTH 12.0 6.5 19.5 9.0 23.5 16.0 25.5 15.0 23.5 17.0 20.0 9.0 



239 STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MI 


LOCATION.--Lat 43°30'09", long 85°20'33", in Sly SW 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, which are poor. Same regulation by dams above station. 


AVERAGE DISCHARGE.--15 years, 123 ft3/s (3.483 m3/s), 12.10 in/yr (307 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, 371 ft3/s (10.5 m3/s) Apr. 9, gage height, 3.32 ft (1.012 m); maximum gage height, 

3.40 ft (1.036 m), backwater from ice; no peak above base of 400 ft3/s (11.3 m3/s); minimum discharge 39 ft3/s (1.10 m3/s) 

July 27, 28; minimum gage height, 1.68 ft (0.512 m) July 27, 28, Aug. 2, 26. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJJAN FEB APRJ JUL AUG SEP
DEC MARJJJMAY JUNJ


1 99 115 110 92 86 192 148 127 90 141 44 105 
2 98 111 108 86 82 164 130 120 85 99 43 96 
3 110 107 110 81 88 134 117 113 74 86 47 89 
4 115 119 115 80 96 126 145 100 71 79 47 85 
5 106 120 109 82 96 121 144 101 71 74 45 73 

6 100 114 108 84 94 114 122 103 69 69 44 69 
7 97 111 147 84 93 109 110 100 66 63 87 67 
8 94 112 230 83 95 109 114 96 73 60 79 71 
9 91 111 242 82 96 108 326 98 77 59 67 69 
10 89 107 203 80 97 114 304 105 70 57 61 65 

11 89 103 150 79 102 110 282 110 65 55 58 63 
12 87 100 140 80 110 109 219 103 61 54 55 61 
13 86 101 120 82 110 120 189 99 61 55 55 59 
14 104 143 116 86 110 109 240 97 76 49 56 59 
15 165 139 118 88 108 113 248 96 98 49 75 57 

16 163 124 118 90 105 116 213 93 149 52 71 58 
17 166 116 115 86 103 109 185 90 105 50 61 70 
18 161 112 104 81 135 100 170 90 84 50 57 73 
19 142 106 118 80 288 93 155 90 74 46 54 67 
20 126 104 135 78 322 94 140 91 70 50 53 63 

21 126 106 110 77 270 93 134 92 75 49 53 68 
22 122 106 100 80 226 95 129 89 120 47 51 100 
23 114 105 90 86 257 98 150 86 113 45 51 87 
24 112 107 82 88 262 102 170 97 88 43 50 76 
25 135 104 75 85 240 102 151 166 78 42 49 76 

26 155 100 76 85 201 112 136 152 73 41 49 111 
27 143 100 80 85 170 120 132 123 68 39 52 112 
28 133 104 82 82 199 120 135 112 64 51 71 76 
29 125 107 86 84 --- 108 146 104 63 56 121 58 
30 119 106 88 85 136 139 108 144 49 136 60 
31 118 --- 90 87 159 --- 95 --- 47 115 ---

TOTAL 3690 3320 3675 2588 4241 3609 5123 3246 2475 1806 1957 2243 
MEAN 119 111 119 83.5 151 116 171 105 82.5 58.3 63.1 74.8 
MAX 166 143 242 92 322 192 326 166 149 141 136 112 
MIN 86 100 75 77 82 93 110 86 61 39 43 57 
CFSM .86 .80 .86 .61 1.09 .84 1.24 .76 .60 .42 .46 .54 
IN. .99 .89 .99 .70 1.14 .97 1.38 .88 .67 .49 .53 .60 

CAL YR 1980JTOTAL 39351 MEAN 108 MAX 339JMIN 53 CFSM .78 IN 10.61 
WTR YR 1981JTOTAL 37973 MEAN 104 MAX 326JMIN 39 CFSM .75 IN 10.24 
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240 STREAMS TRIBUTARY TO LAKE MICHIGAN 

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.--No record Apr. 19, 20. 

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, 26.5°C July 13; minimum 0.0°C on many days during winter period. 

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMAXJJMAX MAX MAX MAXJ
MIN MIN MINJJJMINJJMINJJMIN 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 16.0 13.5 6.0 4.5 3.5 2.5 .0 .0 .0 .0 2.0 1.5 

2 15.0 13.0 5.5 4.0 3.5 .0 .0 .0 .0 .0 1.5 .5 

3 13.5 10.5 7.5 5.0 .0 .0 .0 .0 .5 .0 2.0 .0 

4 10.5 9.0 7.5 7.0 .0 .0 .0 .0 .5 .0 3.0 2.0 
5 9.0 8.0 7.0 5.5 1.0 .0 .0 .0 .5 .0 3.5 2.0 


6 9.0 7.5 7.5 4.5 2.5 1.0 .0 .0 .0 .0 4.0 2.0 

7 10.0 7.0 7.0 6.0 3.0 2.5 .0 .0 .0 .0 3.5 1.0 

8 12.5 9.5 6.5 5.0 3.0 2.0 .0 .0 .0 .0 4.0 2.5 

9 12.0 9.5 7.0 6.0 2.0 1.5 .0 .0 .0 .0 4.5 3.0 

10 11.0 9.0 6.5 5.0 1.5 .5 .0 .0 .0 .0 4.5 3.5 


11 10.5 9.5 5.0 4.0 .5 .0 .0 .0 .5 .0 3.5 2.5 

12 10.0 8.5 4.0 3.0 .0 .0 .0 .0 .5 .0 5.5 1.5 

13 9.5 8.0 6.0 3.5 .5 .0 .0 .0 .0 .0 5.5 3.5 

14 9.0 6.5 6.0 5.5 .0 .0 .0 .0 .0 .0 4.5 1.0 

15 7.0 6.5 5.5 4.5 .0 .0 .0 .0 .0 .0 5.5 2.5 


16 8.5 7.0 5.0 4.0 .0 .0 .0 .0 .0 .0 4.5 1.5 

17 11.0 8.5 4.0 3.5 .0 .0 .0 .0 3.0 .0 5.0 2.0 

18 11.0 9.5 4.0 3.0 .0 .0 .0 .0 3.0 1.5 3.0 1.5 

19 9.5 8.5 3.5 2.0 .0 .0 .0 .0 1.5 1.0 2.5 1.0 

20 9.0 8.5 3.5 2.0 .0 .0 .0 .0 2.0 1.0 2.5 1.5 


21 9.0 7.5 4.0 3.0 .0 .0 .0 .0 2.0 1.0 6.0 2.0 

22 9.0 7.0 3.5 2.0 .0 .0 .0 .0 2.0 1.5 6.5 2.5 

23 8.5 7.0 4.0 3.0 .0 .0 1.5 .0 2.5 2.0 7.0 3.0 

24 9.0 7.0 4.5 4.0 .0 .0 1.5 .5 2.5 1.5 7.0 4.0 

25 9.0 8.0 4.0 2.0 .0 .0 2.0 1.0 2.0 1.0 7.5 3.5 


26 8.0 6.5 2.5 1.0 .0 .0 2.0 2.0 2.0 1.0 6.5 5.0 

27 6.5 5.5 2.0 1.0 .0 .0 2.0 1.5 1.5 1.0 9.0 5.0 

28 6.0 5.0 2.5 1.0 .0 .0 2.0 1.0 2.0 1.5 8.5 5.5 

29 5.0 4.0 2.5 2.0 .0 .0 1.0 .0 --- 9.5 7.5 

30 5.0 3.0 3.5 2.0 .0 .0 .5 .0 9.5 8.5 

31 6.5 4.5 --- --- .0 .0 .5 .0 11.0 7.0 


MONTH 16.0 3.0 7.5 1.0 3.5 .0 2.0 .0 3.0 .0 11.0 .0 




STREAMS TRIBUTARY TO LAKE MICHIGANJ 241 


04121900 LITTLE MUSKEGON RIVER NEAR MORLEY• MI--CONTINUED 


TEMPERATURE,J
WATER (DEG. C),JWATER YEAR OCTOBER 1980 TO SEPTEMBERJ
1981 


DAY MAX MIN MAXJMAX
MIN MAXJMAXJMAXJ
MIN MIN MIN MIN 

APRIL MAY 
 JUNE JULY AUGUST SEPTEMBER 


1 11.0 7.5 12.0 10.0 20.0 14.0 20.5 18.0 23.5 17.5 20.0 18.5
2 
 9.5 6.0 13.5 8.0 19.0 15.5 21.5 17.5 21.5 18.5 20.0 18.0
3 11.0 8.0 15.5 
 9.5 20.5 16.5 22.5 18.0 22.5 18.0 19.0 17.5
4 13.0 10.0 18.5 12.0 
 19.5 16.5 23.0 19.0 22.5 19.0 19.0 17.5
5 10.0 5.0 17.0 13.0 22.0 15.0 24.0 19.5 22.0 18.0 19.0 17.0 

6 8.0 3.5 15.0 10.0 22.5 18.0 25.5 20.0 21.0 18.5 18.5 17.0
7 
 10.5 5.0 15.5 9.5 21.0 16.5 26.0 20.5 20.5 18.0 18.5 16.0
8 9.5 9.0 15.0 10.0 19.5 17.5 26.0 21.0 21.0 18.5 18.5 16.0
9 11.5 7.5 17.0 
 11.5 19.0 16.0 26.0 22.5 22.0 17.5 17.5 13.5
10 11.0 8.0 15.5 8.5 21.0 
 17.0 25.0 19.0 22.5 18.5 19.0 15.5 


11 13.0 10.5 8.5 7.5 
 21.0 16.5 23.0 19.5 22.0 18.0 20.5 16.0
12 
 13.0 9.0 12.0 6.5 22.0 17.5 23.5 20.0 21.0 17.0 20.5 17.0
13 
 9.5 8.0 15.0 10.5 20.5 17.5 
 26.5 21.0 22.5 18.0 19.5 15.5
14 10.5 9.0 14.0 
 11.5 19.5 17.5 25.0 20.0 21.0 19.0 20.0 16.5
15 10.0 6.5 12.5 10.5 
 21.5 19.0 22.5 18.0 19.5 18.0 18.0 14.5 

16 10.0 7.0 15.0 10.0 18.0
21.0 21.0 17.0 20.5 17.0 16.0 13.5
17 14.0 9.5 16.0 12.0 20.5 15.5 22.5 17.5 20.5 15.0 13.5 12.0
18 14.0 10.0 15.5 11.0 21.0 16.0 23.0 18.5 20.5 15.0 
 13.0 10.5
19 ---
 --- 17.0 11.0 21.0 17.0 21.5 19.5 20.5 15.0 15.0 11.5
20 18.0 
 12.0 19.5 16.5 20.5 19.0 21.0 15.5 14.5 11.0 

21 10.5 6.5 19.0 13.5 19.0 16.0 19.5 18.0 21.5 16.0 12.5 10.5
22 10.0 8.0 19.0 14.0 16.0
18.0 21.5 15.0 21.0 16.5 12.0 9.5
23 9.5 8.0 19.0 15.5 19.5 15.0 20.5 16.0 22.0 16.5 12.5 9.0
24 
 9.5 7.0 18.5 16.0 19.5 16.5 23.0 17.0 20.0 17.0 13.5 10.5
25 10.0 7.5 19.5 15.5 21.0 17.0 
 23.5 18.0 22.0 16.5 13.5 13.0 

26 9.0 7.0 19.5 17.0 20.5 15.0 22.0 20.0 20.0 17.0 14.5 
 13.5
27 11.0 6.5 19.0 16.0 21.0 15.0 20.0 17.0 18.5 17.0 15.0 14.0
28 11.5 10.5 18.5 
 15.0 20.0 16.5 17.5 15.0 18.5 17.0 14.0 12.0
29 11.0 9.5 19.5 16.0 
 22.5 17.5 20.5 13.5 18.5 17.0 14.0 11.5
30 12.5 
 8.0 19.5 16.5 21.5 18.5 21.0 15.5 20.0 18.0 13.5 11.5
31 --- ---
 18.5 13.5 --- ........ 
 22.5 16.5 20.0 18.0 --- ---


MONTH 
 14.0 3.5 19.5 6.5 22.5 14.0 26.5 13.5 23.5 15.0 20.5 9.0 
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242J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122000 MUSKEGON RIVER AT NEWAYGO, MI 


LOCATION.--Lat 43°25'20", long 85°48'04", in NE; NE; 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(M). 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.--59 years (water years 1910-14, 1917-19, 1931-80), 1,958 ft3/s (55.45 m3/s), 11.31 in/yr (287 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, 5,300 ft3/s (150 m3/s) Feb. 24, gage height, 9.87 ft (3.008 m); minimum, 664 ft3/s 

(18.8 m3/s) Aug. 10, 22, 23, 24, gage height, 6.36 ft (1.939 m). 


OIScHARGF. IN CU9IC FEET PER SECONo, WATER YEAR OCTORER 1980 TO SEPTEMBER 1981 
MEAN vALUES 

()Ay OCT NOV OFC JAN FF8 MAR APR MAY JUNJJUL AUG SEP 

I 1720 1320 1590 1540 1930 1690 2850 3640 1830 1400 996 1870 
2 2490 1560 1640 1520 2110 1640 2750 3640 1740 1790 998 1630 
3 2640 1600 1590 1490 160n 1670 2780 3650 1720 1330 1000 1540 
4 2490 1570 1230 1670 1540 1670 2410 3370 1790 1400 1010 1580 
5 2320 1820 1310 1520 180n 3470 2130 2810 1150 1610 1000 1210 

6 1050 1390 1460 2160 1550 1020 1790 3220 1520 1540 998 1050 
7 1010 1850 1690 2000 2300 3010 1440 2690 1820 1610 1050 1050 
8 1060 1850 2480 1790 2500 2940 2040 2550 1860 1200 1060 1040 
9 115n 1850 2480 1900 2000 2560 3080 2090 1500 1050 1020 1040 

10 1150 1650 2660 2000 1300 2740 4340 2280 1050 1040 924 1040 

11 115n 1270 2690 )100 1350 2930 4220 3620 1240 1150 1270 1050 
12 115n 1460 2040 1800 1300 2540 3860 3360 1700 1060 1270 1020 
13 1150 1650 1890 1500 1350 7290 3530 2770 1180 1050 1290 969 
14 1190 1950 1330 1320 1300 2290 3530 3410 1760 1310 1240 966 
15 1280 1940 1750 1900 1600 2290 3680 2400 1480 1160 1060 966 

16 2110 1820 1390 1000 1970 2290 3570 2140 1620 1350 1060 972 
17 1970 1940 1210 1600 2080 2090 3550 2020 1680 1050 1270 979 
1R 2360 1620 1500 1800 2900 1870 3490 1730 1860 1040 1130 972 
19 223n 1630 1220 1900 3660 1950 2590 1550 1610 1040 1150 1210 
20 2010 2070 1190 2200 3930 p070 2510 1460 1640 1040 1290 1050 

21 1690 1850 960 1800 4870 1790 2820 1020 1600 1030 1290 1070 
22 1990 1820 1320 1900 4900 1710 2180 1020 1880 1150 1020 1650 
23 1690 1770 1090 1770 4900 1960 2310 1590 1490 1460 666 1660 
24 1720 1620 944 1450 5060 1810 2290 1990 1430 1740 1160 1010 
25 1730 2200 999 1670 5270 1570 2400 2050 1550 1040 1050 1170 

26 1470 2370 1030 2050 4920 1860 2420 2250 1050 1040 1170 1600 
27 2530 2110 1340 1920 4460 1840 2420 2600 1430 1030 1300 1530 
28 2130 1330 1470 1840 3900 POPO 2420 2030 1510 1020 1260 1180 
29 1720 1810 1950 1930 --- 7090 3090 1970 1060 1000 1210 1830 
30 1690 1540 1640 1780 2000 3640 1930 1950 996 1050 2080 
31 1320 --- 1220 1440 ?370 --- 2020 --- 996 1440 ---

TOTAL 53440 52130 49323 55960 78250 76060 86130 74870 46700 37722 34702 37984 
MEAN 1724 1738 1559 1805 2795 2454 2871 2415 1557 1217 1119 1266 
MAX ?640 2370 2690 1000 5270 1680 4340 3650 1950 1790 1440 2080 
MIN 101n 1270 944 1320 1300 1570 1440 1020 1050 996 666 966 
CFSM .73 .74 .66 .77 1.19 1.04 1.22 1.03 .66 .52 .48 .54 
IN. .85 .83 .76 .89 1.24 1.20 1.36 1.19 .74 .60 .55 .60 

CAL YR 1980 TOTAL 671523 MEAN 1835 MAX 4760 MTN 716 CFSM .78 IN 10.63 
WTR YR 1981 TOTAL 682271 MEAN 1869 MAX 5270 MTN 666 CFSM .80 IN 10.80 
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STREAMS TRIBUTARY T3 LAKE MICHIGANJ
 

04122030 MUSKEGON RIVER NEAR BRIDGE ON, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 43°19'05", long 86°02'11", in SW4 NW4 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 September 1981 (discontinued). 
WATER TEMPERATURES: November 1974 to September 1981 (discontinued). 

INSTRUMENTATION.--Water-quality monitor November 1975 to September 1981 (discontinued). 


REMARKS.--In addition to water-quality monitor, samples were collected by a local observer on an approximate twice-weekly basis. Water-

discharge measurements made at time of monthly sampling. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum recorded (water years 1975, 1978-81), 1550 micromhos Sept. 24, 1979; minimum (water years 1975, 1977-81), 

69 micromhos May 3, 1979. 

WATER TEMPERATURES: Maximum recorded 33.0°C July 19, 1977 minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 473 micromhos July 9; minimum, 207 micromhos July 11. 
WATER TEMPERATURES: Maximum, 26.0°C July 9, 13; minimum, 0.0°C on many days during winter period. 

WATER JIJALITY OATA, WATEN YEAR OCTOBER 1980 TO SEPTEMBER 1981 


OXYGEN, COLI- STREP-. 

SPF-J DIS- FORM, TOCOCCIJHARD-


STREWN-J FECAL, NESS,
CIF ICJ SOLVED FECAL,JJHARD-JJ

FLOW. CON-JJ (PER- KF AGAR NONCAR-
OXYGEN, 0.7JJJNESSJJ

INSTAN- DUCT- DM TEMPER- DIS- CENT UM-ME (COLS. (MG/L BONATE 


TIMF TANEOUS ANCEJATUPE SOLVED SATUR- (COLS./ PER (MG/L
ASJJ

DATEJ(CFS)J(UNITS) (DEG C)JJATION) 100 ML) CAC03)
(U1-i0S)J(MG/L).JIOU ML)JJCAC03)JJ


°CI 

29... 1230JJ388JJ7.7 88 K4 23
1480 7.7J10.5JJK1JJ170JJ

NOV 

26... 1300JJ360JJ4.7J 100J 28
2210 8.0J12.6J 170J


DEC 

30... 1100JJ422�8.0 1.0 13.6JJJ<10JJKll 180JJ
96 29 


JAN 

28... 1415JJ398J.5 94, K19 6
1820J8.0 13.2JJJK70JJ170JJ

MAR 

03... 1245JJ351JJ.7 92 K2 12
3630 7.6J13.0JJK2JJ160JJ


APR 

13... 1315JJ311JJ9.0 97 20 13
3720 1.7J11.2JJ60JJ130JJ


MAY 

27...�1300J3420 8.0 8.7JJJK27UJJ150JJ
288JJ17.0 92 43 10 


JUN 

17... 1315JJ333JJ20.5JJ.J73J160JJ
1390 8.1 9.5 106J26 21 


JUL 

23... 1300JJ377JJ21.5 106 K21 28
1210 8.2�9.3JJ60JJ170JJ

AUG 

25... 1030JJ338JJ21.0 95J 35
1080 8.1 8.7JJJ 180J

SEP 


978 8.4J 180J
24... 0930JJ337JJ14.E 10.0JJ100J 34 


mAGNE-JSODIUMJPOTAS- 9ICAR-.JALKA- CARBON 

CALCIUM SIUM, SODIUM.J
AD-J
SIUM, 90NATE CAR.. UNITY DIOXIDE SULFATE

OIS- OIS- DIS- SORP..J
DIS- FET-FLD BONATE FIELD DIS- DIS-

SOLVED SOLVED SOLVEDJ
T1ONJSOLVED (MG/L FET-FLU (MG/L SOLVED SOLVED

(MG/L (MG/L (MG/L RATIO PERCENT (Mr,/L ASJ (MG/L (MG/L
(MG/L ASJ


DATEJ
AS CA)JAS MG) AS NA)JJSODIUM AS K) 
 1C031JJJCAC03) AS CO2) AS SO4)
AS CO3)J


OCT 

29... 
NOV 

46 14 9.8 .3 11 1.0 190 0 156 5.8 19 

26... 
DEC 

44 14 9.8 .3 11 1.1 190 0 156 3.0 19 

30... 
JAN 

47 15 11 .4 12 1.1 200 0 164 2.9 22 

28... 
MAR 

46 14 10 .3 11 1.1 200 0 164 3.2 

03... 
APR 

4? 13 9.9 .3 12 1.6 180 0 148 7.2 17 

13... 
MAY 

35 11 8.1 .3 12 1.6 170 0 139 8.6 18 

27... 
JUN 

40 13 7.7 .3 11 1.3 170 0 140 2.5 16 

17... 
JUL 

43 13 9.7 .3 12 1.1 170 0 139 2.2 17 

23... 
AUG 

44 14 10 .3 11 1.1 180 U 148 1.8 19 

25... 
SEP 

47 14 11 .4 12 1.0 180 0 148 2.3 18 

24... 49 15 11 .4 
 11 .8 190 0 156 1.2 
 19 
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J STREAMS TRIBUTARY TO LAKE MICHIGAN 

04122030 vUSKEGON RIVER NEAR RRIDGETON. MI--CONTINUED 

WATER-OUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

SOLIDS. SOLIDS. 
CHLO- JFLUO- JSILICA, RESIDUE SUM OF JSOLIDS. JNITRO* JNITRO- JNITRO- JNITRO 
RIDE, JRIO!., J015- JAT 180 JCONSTI... J015- JGEN. JGEN. JGEN, JGEN• 
PIS- JoIs- JSOLVED JDEG. C TUENTS, JSOLVED NO2+NO3 AMMONIA AMMONIA ORGANIC 
SOLVED SOLVED (MG/L DIS- MS- (TONS TOTAL TOTAL TOTAL TOTAL 
(MG/L ((G/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L 

DATE JAS CL) JAS F) JSID2) J(MG/L) J(MG/L) JDAY) ' JAS N) JAS N) JAS NH4) JAS N) 

OCT 
29• • • 1 9 .1 3.7 236 204 943 .18 .050 .06 .32 

NOV 
26• • • 16 .1 2.6 214 191 1280 .10 .000 .00 .21 

DEC 
30... 20 .1 6.1 230 213 .40 .030 .04 .22 

JAN 

28• • • 7.e .35 .090 .11 .30 
04i3R 

03... 17 .1 7.1 205 199 2010 .50 .130 .30 
APR 
13... 15 .1 6.6 194 169 1950 .36 .070 -- 

MAY 
27•• • 16 .1 3.9 214 182 1980 .27 .080 .31 

JUN 
17... 17 <.1 5.e 184 185 691 .23 .020 .55 

JUL 
23•• • 18 .1 4.9 221 201 722 .20 .020 *.. .38 
AUG 
25... 18 .1 6.6 elo 199 612 .04 .030 .55 

SEP 
24... 18 .1 6.3 221 209 584 .10 .030 .43 

J

NITRO- J SEDI- JSED. 

J

GEN.A8- J PHOS.- JMENT, JSUSP. 

J

MONIA + JNITRO- JNITRO- JPHOS- JPHOS- JPHORUS, CARBON, JSEDI- JDIS- JSIEVE 
ORGANIC GEN, GEN, PHONUS, PHORUS DIS- ORGANIC MENT, CHARGE, DIAM. 
TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JSOLVED JTOTAL JSUS* JSUS- J% FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 

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

OCT 
29... J.37 J.55 J2.4 J.020 J.06 J.010 J6.8 J15 J60 J100 
NOV 
26... J.21 J.31 J1.4 J.010 J.03 J.000 J7.0 J15 J90 J100 
DEC 
30... J.25 �2.9 J.040 J.12 J.000 J6.1 J-- 

JAN 
28... J.39 J.(4 J3.3 J.040 J.12 J.040 J16 J79 J100 
MAR 
03... J.43 J.93 J4.1 J.030 J.09 J.010 J5.9 J33 J323 J100 
APR 
13... J<.10 J.030 J.09 J<.010 J28 J281 J100 

MAY 
27... J.39 J.74 J3.3 J.020 J.06 J.010 J9.0 J28 J259 J100 

JUN 

J

.57 J.80 J3.5 J<.010 J.03 J<.010 J7.2 �-- 
JUL 
23... .40 J.60 J2.7 J.030 J.09 J<.010 J10 J33 J100 
AUG 
25... .58 J.62 J2.7 J.050 J.15 J<.010 J5.8 J14 J41 J100 

SEP 
24... .4b J.66 J2.5 J.040 J.12 J.020 �10 J26 J100 
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STREAMS TRIBUTARY TO LAKE MICHIGANJ
 

04122030 wUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


WATER-DUALITY DATA. WATER YEAR OCTOHFR 1980 TO SEPTEMBER 1981--CONTINUED 


CHRO-
RARTum, CADmIuMJMIUM, CHRO- COBALT, 

.)RsEN1C TOTAL HARTOm. TOTAL. CADMIUM TOTAL MIUM, TOTAL COBALT, 
ARSNIC u1S- REr0V- GIs- RECOV- DIS- RECOV- DIS- RECOV- DIS-
TOTAL suLVtU FR8LE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 
(uG/L (UG/L (UG/L (UG/L . (UG/LJ(UG/L (UG/LTIME (uri/LJ (UG/LJ(UG/LJJ

DATEJAS AS) AS AS) AS 84) AS RA)JAS CD)JAS CR)JJAS CR) AS CO)JJAS CD) AS CO) 


JAN 

21001. 1415J1 1 <50 3U 1 <1 10 <10 3 1 

APR 
13•• • 1315J1J1 100 20 3 <10 <10 1 0 

JUL 
23... 1300J1JJ20 1 20 20 21 <50J 1 

SEP 
4 100J <1024• • • 0930J_ 2< <50 1 <1 10 2 2 

MANGA-

COPPER, IRON, LEAD, NESE,J
mANGA- MERCURY 

TOTALJCOPPER, TOTAL IRON,J
TOTAL LEAD. TOTAL NESE, TOTAL MERCURY 

RECOV-JDIS- PECUV- RECOV-J
01S-JRFC0V- DIS-JDIS-JJ
RECOV- DIS-
FRAHLE SULVtL) SOLVEDJSOLVED ERABLE SOLVED ERABLE SOLVEDtRAnLE ERABLE 
(0G/L (OG/L (uU/LJ(UG/LJ(UG/LJ(uG/L(06/L (06/L (UG/LJ(uG/LJ

GATE AS CU) AS CU) AS FE) AS FE) AS PH) AS PH)JAS MN) AS HG) AS HG)AS MN)J


JAN 

2a... 270 10 55 2 10 7 .3 .3 

APR 

13... 11 3 380 50 17 0 30 4 .3 <.1 


JUL 

23• • • 2J10JJ2J1 <.1
210 2 40J<.1 


SEP 

24... H 2<IbUJlo 4 4 40 <10 <.1 <.1 


CARBON, 

NICKEL,J SELE- SILVER.JZINC,JCARBON, ORGANIC 

TOTAL NICKEL, SELE- MIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS­
PECOV- DIS- MIUM, 01S- RECOV- DIS- RECOV- DIS- DIS- PENDED 

FRABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/LJ(UG/LJ(UG/L (UG/LJJ(UG/LJJ(UG/LJJ(MG/L
(UG/L (UG/L (MG/LJ


GATE AS NI) AS NI) AS SE) AS SE) AS AG) AS AG) AS ZN) AS 2N1 AS C) AS C) 

JAN 

29...J5J2JUJ0 0 0 20 <4 5.0 .4 


APR 

2< U < 0<0<0< <4J.3 


JUL 

23... 27J3JUJ0J<1. 0 20 4 4.9 


13...JyJ 30Jb.2J


.2 

SEP 

24... <1J<1 <1 \ 170J3.5�<1J<1JJ<1JJ<10J.4 



 

 

246 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR RRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, MATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 NOV 26,80 MAR 3,81 APR 13,81 MAY 27,81

TIME 
 1300. 1245 1315 1300 


TOTAL CELLS/ML 
 1300 39 1200 1800 


DIVERSITY:J 0.9 0.9 1.6 1.0
DIVISION 

.CLASS 
 0.9 0.9 1.6 1.4 

..ORDER 1.6 1.6 2.1 2.1 

...FAMILY 
 1.7 1.6 2.5 3.4 

....GENUS 2.3 1.6 2.9 4.0 


CELLS PER.. CELLS PER.. CELLS PER... CELLS PER-

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....SCHROEDERIA 14 1 
....TETRAEDRON 
...00CYSTACEAE 
....ANKISTRODESMUS 
....SELENASTRUM 

- -
13 1 

28 2 

...PALMELLACEAE 

....SPHAEROCYSTIS 

...SCENEDESMACEAE 

....SCENEDESMUS 52 4 84 5 

..TETRASPORALES 

...GLOEOCYSTACEAE 

....GLOEOCYSTIS 56 3 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 52 4 56 3 

...PHACOTACEAE 

....PHACOTUS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 13 1 1314 33 -- - 56 3 
....MELOSIRA 
....STEPHANODISCUS 

280# 22 
-

180# 15 
430N 36 

220 13 
-

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES -- 170 10 

....COCCONEIS 13 1 13 1 84 5 

.....RHOICOSPHENIA 

...CYMRELLACEAE 

....AMPHORA 

....CYMBELLA 

...DIATOMACEAE 
13 1 

98 
150 

6 
9 

....DIATOMA 

.....OPEPHORA 
42 2 

...FRAGILARIACEAE 

....ASTERIONELLA 500# 39 -- 70 4 

....FRAGILARIA 150 12 39 3 170 10 

....SYNEDRA 13 1 -- 14 1 

...GOMPHONEMATACEAE 

....GOMPHONEMA 13 1 

...NAVICULACEAE 

....NAVICULA 13N 33 39 3 56 3 

...NITZSCHIACEAF 

....NITZSCHIA 26 2 98 6 

.CHRYSOPHYCEAE 

..00HROMONADALES 

...00HROMONADACEAF 

....00HROMONAS 170 10 

CRYPTOPHYTAJ(CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 26 2 100 9 
...CRYPTOMONADACEAE 
......CRYPTOMONAS 26 2 110 6 
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04122030 MUSKEGON RIVER NEAR RRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


J

DATE
J

TIME 


J

ORGANISM 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM 

....ANACYSTIS 

....GOMPHOSPHAERIA 

..NOSTOCALES 

...NOSTOCACEAE 

....ANABAENA 

....APHANIZOMENON 

..0SCILLATORIALES 

...0SCILLATORIACEAE 

....OSCILLATORIA 

....SPIRULINA 


FUGLENOPHYTA (EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 

....TRACHELOMONAS 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...CERATIACEAE 

....CERATIUM 


JJJ

NOV 26,80 MAR 3,81
JAPR 13,81 MAY 27,81
JJ


1300 1245 1315 1300 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-

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


13J1 130 33J 14J
1900 16 1 

-J-


2500 19 


13J
1 




�
248 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIME 

JUN 17,81 
1315 

JUL 23,81 
1300 

AUG 25,81 
1030 

SEP 24,81 
0930 

TOTAL CELLS/ML 260 710 4900 680 

DIVERSITY:JDIVISION 1.5 1.8 1.4 0.0 
.CLASS 
..ORDER 
...FAMILY 

1.5 
1.7 
2.7 

1.8 
2.2 
3.2 

1.4 
2.2 
2.7 

0.0 
0.8 
1.9 

....GENUS 2.8 3.3 3.5 1.9 

ORGANISM 
CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CELLS 
/ML 

PER-
CENT 

CHLOROPHYTAJ(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....SCHROEDERIA 
....TETRAEDRON 

26 
13 

10 
5 

13 2 55 1 

...00CYSTACEAE 

....ANKISTRODESMUS 

....SELENASTRUM 

...PALMELLACEAE 

....SPHAEROCYSTIS 210# 29 

...SCENEDESMACEAE 

....SCENEDESmUS 52# 20 26 4 82 2 

..TETRASPORALES 

...GLOEOCYSTACEAE 

....GLOEOCYSTIS 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOmONAS 13 5 13 2 41 1 

...PHACOTACEAE 

....PHACOTUS 41 1 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 13 2 41 1 
....MELOSIRA 
....STEPHANODISCUS 

52 7 220 4 160# 24 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES -- * 0 

....COCCONEIS 13 2 96 2 340# 50 

....RHOICOSPHENIA 13 5 

...CYmBELLACEAE 

....AMPHORA 13 2 41 1 

....CYmBELLA -- 55 1 68 10 

...DIATOMACEAE 

....DIATOMA 

....OPEPHORA * 0 

...FRAGILARIACEAE 

....ASTERIONELLA - 140 3 

....FRAGILARIA 120# 16 920# 19 

....SYNEDRA - - 41 6 

...GOMPHONEMATACEAE 

....GOmPHONEMA 13 5 55 

...NAVICULACEAE 

....NAVICULA 77# 30 26 4 69 1 

...NITZSCHIACEAE 

....NITZSCHIA 

.CHRYSOPHYCEAE 
13 5 77 11 96 2 68 10 

..00HROMONADALES 

...00HROMONADACEAE 

....00HROMONAS 

CRYPTOPHYTAJ(CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 39 15 64 9 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 26 4 27 1 
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04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATEJ JUN 17,81JAUG 25,8 1J
JUL 23,81JSEP 24,81 

TIMEJ 1315J1300J1030J0930 


CELLS PER- CELLS PER- CELLS PER- CELLS PER...
J

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM 300 6 

....ANACYSTIS 39 5 1400# 29 

....GOMPHOSPHAERIA 470 9 

..NOSTOCALES 

...NOSTOCACEAE 

....ANABAENA 270 6 

....APHANIZOMENON 

..05CILLATORIALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 230 5 

....SPIRULINA * 0 


EUGLENOPHYTAJ
(EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 13 2 
....TRACHELOMONAS * 0 

PYRRHOPHYTAJ
(FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...CERATIACEAE 

....CERATIUM 180 4 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 
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04112040 mUSKEGON RIVER NEAP HRIUGETON, MI--CONTINUED 


WATER-uuALITy DATA. WATER YFAP OCTOHFR 1980 TO SEPTEMBER 1981--CONTINUED 

SPFCIFIC CoNDUCTANCF (mICW40,1HnS/r9 AT 25 0F6. C), WATER YEAR OCTOBEP 1980 TO SEPTEMBER 1981 

OlYJMAXJMEANJMAXJMEANJMAXJMEANJMINMTl.IJ
 MINJMAX MEAN 

OCTOHFP mOvwmcp DECEMBER JANUARY 

1 456 444 460 349 345 347 361 356 358. 399 397 399 
1 449 439 445 39? 197 390 361 397 359 401 399 400 
3 
4 

440 
416 

433 
426 

437 
43) 

396 
39/ 

3')? 
300 

394 
305 

361 
361 

355 
354 

359.. 
357 

401 
402 

399 
397 

401 
400 

5 429 42n 4,?.., 34" 146 301 357 356 357 400 398 399 

6 421 415 41+; 34' 1p2 3,1 4 357 355 357 399 394 396 
7 421 418 419 341 17k 379 369 355 360 401 398 400 
3 
0 

423 
4?) 

4)4 
418 

4;'1 
4?0 

377 
364 

14,, 
345 

174 
167 

392 
413 

370 
394 

379 
404 

401 
402 

397 
399 

400 
401 

I 0 426 4?1 4e4 365 366 367 423 415 420 402 396 399 

11 42F' 414 424 367 364 361, 421 420 421 399 388 393 
1? 413 403 444 356 3'4 365 420 411 415 391 384 387 
13 404 399 399 364 1r3 164 418 414 416 385 344 385 
14 19P 39? .394 165 3-,4 365 416 412 414 384 382 383 
15 395 391 343 354 1,51 1A3 415 406 411 386 380 383 

16 301 'i4 3.48 3h3 lko 34? 413 407 411 385 379 382 
17 
1 4 

1116 
1813 

376 
3,40 

3iii 
385 

1.)3 
364 

149 
1k1 

352 
34? 

41? 
405 

398 
401 

404 
404 

385 
385 

382 
375 

383 
382 

10 101 387 1,1c, 363 161 36? 406 40? 404 384 374 380 
..0 193 39P 3,1 363 16n 35? 404 399 401 384 380 382 

21 .307 391 345 392 349 362 401 395 399 345 379 382 
22 199 181 344 '363 160 361 398 394 396 387 378 382 
?-3 38r 393 385 36? 1,,1 16? 394 391 396 390 382 386 
?4 397 38? 3-5 353 162 36? 401 400 400 392 385 389 
25 390 389 3.3" 393 360 362 400 399 399 391 387 389 

?6 3R9 387 188 361 150 362 400 397 399 395 391 393 
27 
28 

390 
100 

3,- 4 
3M4 

360 
397 

363 
36? 

359 
3,-.7 

36) 
360 

400 
394 

396 
395 

394 
397 

400 
400 

395 
397 

398 
399 

?9 38P 371 190 360 156 4134 39,4 399 397 400 396 398 
10 390 375 377 159 3135 157 400 398 399 399 394 397 
41 100 340 489 --- --- --- 399 397 3414 399 391 395 

""'34TH 456 371 403 197 355 159 423 354 393 402 374 392 

OAY MAX .31t,4 .-F 411 '143 mTN 9' 3). MAX MIN MEAN MAX MIN MEAN 

FFRPoARy ,460cw APRIL MAY 


1 39c .4.9 34? 373 449 16? 334 336 336 341 333 337 

? 196 39? 303 379 44? 364 339 336 336 338 332 335 

3 30? 191 341 345 30e) .156 336 336 336 342 334 339 

4 ­351? 3149 341 735. 04 321 340 336 337 347 343 333 

5 301 346 339 1.:ip
362 359 339 336 336 361 352 342 


9 348 345 3,36 357 15? 35 344 336 339 370 359 366 

7 147 346 365 357 '3-.) 354 342 336 339 371 367 369 


340 346 364 399 192 359 341 339 339 371 366 368 

4 191 387 369 359 -4,,4 3C7 355 341 348 371 368 370


In 4q0
391 397 357 197 355 357 343 350 372 366 369 


11 307 391 395 313 144 
 352 159 348 352 368 362 365 

12 194 395 3,7 397 149 193 349 344 347 370 364 367 

13 400 391 345 
 353 344 349 357 303 329 366 359 362 

14 406 373 340 399 34? 349 311 306 311 359 354 356 

15 414 4n7 410 354 146 
 343 321 311 317 355 351 353 


16 4?1 414 417 390 141 347 324 310 314 352 349 
 351 

17 43? 420 4?"6 349 439 345 346 309 :328 347 
 343 345 

18 432 420 426 344 314 141 354 341 345 343 342 331 

19 417 421 430 14.; 334 140 343 340 341 341 338 339 

20 451 416 441 347 347 
 344 A56 351 341 338 334 336 


21 450 37P 415 356 141 446 356 354 345 340 334 337 

22 379 394 366 - 359 14) 
 147 347 329 337 337 333 335 

23 354 :340 .14,5 354 141 446 327 324 325 333 330 332 

24 361 3?9 345 392 140 345 325 317 320 329 326 327 

25 357 343 344 149 334 344 320 314 317 328 325 326 


26 368 345 355 
 349 34) 345 317 312 315 332 324 329 

87 169 35? 367 353 31m 447 322 312 318 326 304 319 

28 361 
 345 331 34r 116 140 334 320 328 329 300 322

29 --- --- 140 116 117 337 329 332 330 311 321 

30 349 141 344 337 334 315 334 316 328 

31 357 4'44 
 347 --- --- --- 329 312 322 


moriTH 451 329 396 
 300 349 354 303 332 372 300 343 
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04122030 ,AUSKEGON RIVER NEAP RRIDGETON, MI--CONTINUED 


wATER-rUALITY UATA, w4TEP YEAR OCTOBER 1980 TO SEPTEMBER 19B1--CONTINUE[) 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 OEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MEAN MAX MINJMEAN MAX MINJMEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 332 315 325 306 290J294 383 369J376 297 285 293 
2 319 310 314 300 287J295 384 378J381 300 277 290 
3 334 312 327 303 289J298 384 380J382 285 278 282 
4 329 313 321 311 299J306 387 378J383 296 287 291 
5 337 313 328 300 287J294 391 383J387 302 293 297 

6 336 328 332 282 274J277 393 388J390 309 302 306 
7 326 316 320 268 243J256 398 388J393 316 301 307 
8 327 310 319 253 228J244 394 387J391 307 300 303 
9 313 309 311 473 229J318 393 368J382 307 302 305 
10 328 313 321 388 256J324 373 354J367 315 303 308 

11 327 321 324 --- ---J--- 338 293J304 324 310 316 
12 323 311 317 251 207J229 308 286J297 323 313 318 
13 328 309 320 323 255J288 327 287J306 320 314 317 
14 329 322 326 368 277J286 308 292J300 323 311 316 
15 327 322 324 389 374J37/ 323 295J314 349 325 337 

16 328 320 324 377 347J369 319 307J315 349 338 345 
17 333 313 322 355 332J346 318 305J310 355 342 348 
18 317 310 314 356 342J350 332 318J326 367 356 362 
19 307 293 300 339 326J333 324 315J320 369 356 366 
20 308 292 302 348 334J340 318 280J309 368 357 363 

21 336 300 317 349 342J346 293 276J284 371 367 369 
22 349 298 326 338 332J335 299 279J286 373 343 368 
23 366 335 351 361 332J345 337 286J317 337 325 329 
24 
25 

370 
354 

357 
333 

366 
340 

426 
421 

362J398 345 
379J403 352 

332J339 336 
331J341 ---

331 
---

333 
-4.-

26 330 326 329 403 325J376 346 304J330 
27 327 322 325 323 319J321 304 297J301 00.0. --- 40 4. m• 

28 322 306 316 332 319J324 340 300J322 414111.• ---
29 304 298 301 354 333J345 333 289J306 ---
30 318 300 311 382 354J370 313 290J300 OP .1 MN 

31 --- --- --- 378 371J374 299 295J297 M.1004. - -

MONTH 370 292 322 398 276J334 

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX MIN MEAN MAX MINJMEAN MAX MINJMEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 
2 

18.5 
17.0 

17.0 
16.5 

17.5 
17.0 

7.5 
7.5 

6.5J7.0 4.5 
6.0J6.5 4.5 

4.5J4.5 .5 
2.0J3.5 .5 

.5 
.5 

.5 

.5 
3 16.5 15.0 16.0 8.5 7.5J8.0 2.0 .5J1.5 .5 .5 .5 
4 15.0 14.0 14.5 8.5 7.5J8.5 2.0 1.0J1.5 .5 .0 .5 
5 14.0 14.0 14.0 7.5 6.5J7.5 3.5 2.0J3.0 .5 .5 .5 

6 13.5 12.0 13.0 8.0 6.5J7.5 4.0 3.5J3.5 .5 .0 .5 
7 14.0 11.5 13.0 8.0 7.5J8.0 4.5 4.0J4.5 .5 .0 .0 
8 16.0 13.5 14.5 8.0 7.5J7.5 4.5 4.0J4.5 .5 .0 .0 
9 15.0 13.5 14.0 8.5 7.5J8.0 4.0 3.5J3.5 .0 .0 .0 
10 14.0 12.5 13.5 8.0 6.0J7.0 3.5 2.0J3.0 .0 .0 .0 

11 
12 

13.0 
12.0 

11.5 
10.5 

12.5 
11.5 

6.5 
5.5 

5.5J6.0 2.0 
5.0J5.0 3.0 

1.5J2.0 .5 
1.5J2.5 .0 

.0 

.0 
.0 
.0 

13 
14 
15 

12.5 
11.0 
10.5 

10.5 
10.0 
10.0 

11.5 
10.5 
10.5 

7.0 
7.5 
6.5 

5.0J6.0 3.0 
6.5J7.0 1.5 
6.0J6.0 1.0 

1.5J2.0 .0 
.0J1.0 .0 
.0J.5 .0 

.0 

.0 

.0 

.0 

.0 

.0 

16 
17 
18 

12.0 
13.0 
12.5 

10.5 
12.0 
10.5 

11.5 
12.5 
11.5 

6.0 
5.5 
5.5 

5.5J6.0 1.5 
5.5J5.5 .5 
5.0J5.5 1.5 

.5J1.0 .0 

.0J.0 .0 

.5J1.0 .0 

.0 

.0 

.0 

.0 

.0 

.0 
19 
20 

11.0 
11.0 

10.5 
10.5 

11.0 
11.0 

5.0 
5.5 

4.0J5.0 .0 
5.0J5.0 .0 

.0J.0 .5 

.0J.0 1.5 
.0 
.0 

.0 
1.0 

21 11.0 10.0 10.5 5.5 5.0J5.5 .0 .0J.0 1.0 1.0 1.0 
22 11.0 10.0 10.5 5.5 4.5J5.0 .0 .0J.0 1.5 .5 1.0 
23 10.5 9.5 10.0 5.5 5.0J5.0 1.0 .0J.5 2.0 1.0 1.5 
24 10.5 10.0 10.5 5.5 5.0J5.5 .5 .5J.5 1.5 .5 1.0 
25 10.5 9.0 10.0 5.0 4.5J5.0 .5 .5J.5 2.0 1.0 1.5 

26 9.0 7.5 8.0 5.0 4.0J4.5 .5 .5J.5 2.0 1.5 1.5 
27 
28 

8.5 
8.5 

7.5 
8.0 

8.0 
8.0 

5.0 
4.5 

4.0J4.5 .5 
4.0J4.5 .5 

.5J.5 2.0 

.5J.5 1.5 
1.0 
1.0 

1.5 
1.0 

29 8.0 7.0 7.5 4.5 4.5J4.5 .5 .5J.5 1.0 .0 .5 
30 7.5 7.0 7.5 5.0 4.0J4.5 .5 .5J.5 1.0 .0 .5 
31 8.0 7.5 7.5 --- ---J--- .5 .5J.5 .5 .0 .0 

MONTH 18.5 7.0 11.5 8.5 4.0J6.0 4.5 .0J1.5 2.0 .0 .5 



�
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041e2030 oUSKF_OON dIvEP NEAP PRIDGETON, MI--CONTINUED 

wATFP-OUALITY DATA. wArtP YFAP OCTO N EP 1980 TO SEPTEm8F9 1981--CONTINUED 

TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJ
MIN MEANJJMIN 	 MAX
MAX MEANJJJMINJJMAXJMEAN
MEANJMINJ

FEBRUARY 
 MARCH APRIL 	 MAY 


1 1.0 .0 .5 1.5 
 1.5 1.5 9.0 7.0 8.0 12.5 11.0 11.5
2 1.0 
 .0 .5. 2.0 1.0 1.0 8.5 6.0 7.5 12.5 10.5 12.0
3 .0 .0 .0 2.0 
 .5 1.5 9.0 8.0 8.5 13.5 11.5 12.5
4 
 .0 .0 .0 2.5 1.5 2.0 
 10.5 9.0 9.5 14.5 13.5 12.0
5 .0 .0 .0 
 2.5 1.5 2.0 9.0 6.0 7.0 15.0 13.0 14.0 

6 .0 .0 .0 
 2.5 1.0 2.0 8.5 6.0 7.5 14.0 12.0 13.0
7 .0 .0 .0 2.5 1.0 
 1.5 11.0 8.0 9.5 14.0 12.5 13.5
8 .0 .0 
 .0 3.0 2.0 2.5 10.5 8.5 9.5 14.0 12.5 13.5 

10 
9 .0 	 .0 .0 3.0 2.0 2.5 10.5 8.5 9.5 14.5 13.0 
 14.0
.0 .0 .0 3.0 2.0 2.5 
 10.5 8.5 9.0 14.5 11.0 13.0 


11 .0 .0
.0 	 3.0 1.5 2.0 10.5 9.0 9.5 11.0 10.5 11.0
12 .0 
 .0 .0 4.0 1.5 3.0. 10.5 9.0 9.5 13.0 10.5 11.5
13 .0 .0
.0 	 4.0 2.5 3.5 10.5 9.0 9.5 13.5 12.5 13.0
14 
 .0 .0 .0 3.0 1.5 2.5 
 11.0 9.5 10.5 13.0 12.0 12.5
15 .0 	 .0 .0 4.5 3.0 3.5 10.5 9.0 10.0 13.0 12.0 12.5 

16 1.5 	 .0 
 .0 4.0 3.0 3.5 10.5 9.0 10.0 15.5 12.0 13.5
17 3.5 2.0 3.0 4.0 
 3.0 3.5 12.5 10.5 11.5 14.5 13.0 13.5
18 3.0 2.5 3.0 	 2.0
3.0 2.5 12.5 11.0 11.5 14.5 13.5 14.0
19 2.5 1.5 2.0 
 2.0 1.5 2.0 12.5 10.5 11.0 16.5 13.5 15.0
20 2.5 1.5 	 3.0
2.0 	 2.0 2.5 11.5 9.5 10.5 16.5 14.5 15.5 

21 2.5 1.5 2.0 4.0 2.5 3.5 11.5 9.5 11.0 18.5 14.5 16.5
22 2.5 
 1.5 2.0 5.0 3.5 4.0 11.5 10.5 11.0 18.5 15.5 17.0
23 2.5 2.0 2.5 5.0 
 3.5 4.5 11.0 10.5 11.0 18.5 16.0 17.0
24 
 2.5 1.5 2.0 5.0 4.0 4.5 
 11.0 9.5 10.0 17.0 15.5 16.5
25 2.5 1.5 2.0 6.0 4.0 5.0 11.0 10.0 10.5 17.5 16.5 17.0 

26 2.5 1.5 2.0 5.5 
 5.0 5.5 11.0 10.0 10.5 17.5 17.0 17.5
27 2.0 1.0 1.5 7.0 
 5.5 6.0 12.5 10.0 11.0 18.0 17.0 17.0
28 2.0 1.5 1.5 	 6.0
6.5 6.5 12.5 11.5 12.0 20.0 17.0 18.0
29 ........ ,....
---	 7.5 7.0 7.0 12.5 11.5 12.0 18.0 17.0 17.5
30 
 8.0 7.5 8.0 
 12.5 11.0 11.5 19.0 17.0 17.5
31 	 ..... 9.0 6.5 8.0 ..,.... ..... ..... 
 18.5 17.0 17.5 


MONTH 3.5 
 .0 1.0 9.0 .5 3.5 12.5 6.0 10.0 20.0 10.5 14.5 


DAY MAX 	 MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE 
 JULY 	 AUGUST SEPTEMBER 


1 19.0 16.5 17.5 22.5 20.5 21.5 24.5 20.5 22.0 22.0 20.5 21.0
2 18.5 17.0 17.5 22.5 20.5 21.5 22.5 21.0 22.0 21.5 20.5 21.0
3 20.0 17.0 18.5 23.5 21.0 22.0 23.0 20.0 21.0 21.0 20.5 20.5
4 18.5 17.0 17.5 
 24.0 21.5 22.5 23.0 21.5 22.5 22.0 19.5 21.0
5 22.0 17.5 19.5 23.0 21.5 22.0 22.5 20.5 21.5 21.0 20,0 20.5 

6 22.0 19.5 20.5 25.0 21.0 22.5 23.0 21.0 22.0 21.0 19.5 20.0
7 21.0 18.5 19.0 24.0 22.0 23.0 22.5 21.5 22.0 21.0 18.5 19.5
8 19.0 18.0 18.5 25.0 22.0 23.5 23.0 21,0 21.5 21.0 18.5 19.5
9 18.5 17.0 18.0 26.0 23.0 24.0 23.5 20.0 21.5 20.0 17.5 18.5
10 22.5 18.0 19.5 25.5 21.0 23.0 24.0 21.5 22.5 21.5 18.0 19.5 


11 22.5 18.0 
 20.0 24.0 22.0 22.5 23.5 21.0 22.0 22.0 18.5 20.0
12 21.5 18.5 19.5 25.0 21.5 22.5 23.5 
 21.0 22.0 22.5 20.0 21.0
13 20.5 19.0 
 20.0 26.0 22.5 24.0 23.5 21.5 22.5 21.5 18.0 20.0
14 22.0 18.5 19.5 25.0 22.5 23.5 22.5 20.5 22.0 22.0 19.0 20.0
15 23.0 
 20.5 21.5 22•5 20.5 22.0 23.0 20.5 21.5 19.5 18.0 18.5 

16 21.5 18.5 20.0 22.5 19.5 21.0 23.0 
 20.0 21.5 18.0 16.5 17.0
17 20.5 18.0 18.5 
 24.0 21.0 22.0 23.0 19.5 21.0 16.0 15.0 15.5
18 21.0 19.0 19.5 24.0 21.5 22.5 23.0 19.5 21.5 15.5 14.0 15.0
19 20.5 
 19.0 19.5 23.0 22.0 22.5 23.5 19.5 21.5 17.5 14.5 16.0
20 21.0 18.5 19.5 23.0 21.5 22.0 23.5 20.0 21.5 16.5 15.0 16.0 

21 19.5 18.0 18.5 
 22.5 21.0 21.5 23.0 20.5 22.0 15.0 13.5 14.0
22 19.0 18.5 19.0 22.5 18.5 20.5 23.0 21.0 22.0 15.0 12.0 13.5
23 21.0 18.5 19.0 22.0 20.0 21.0 24.0 19.5 21.5 15.0 14.0 14.5
24 21.0 19.0 19.5 22.5 20.0 21.0 23.0 20.0 22.0 14.5 14.5 14.5
25 21.0 18.5 19.0 23.5 21.5 22.5 23.5 21.0 22.0 •••• ••••• ---

26 
 22.5 18.0 20.0 24.0 22.0 23.0 23.0 22.0 22.5
27 22.0 18.0 20.0 
 22.0 20.0 21.0 22.0 21.0 21.5 	 ---
28 20.5 18.5 19.5 20.0 18.0 18.5 22.0 20.5 21.5 	 ..,4.4.

29 22.5 18.5 
 20.5 22.0 17.0 19.5 22.5 21.5 22.0 	 4......
30 22.5 20.5 21.5 23.0 19.0 21.0 23.5 20.5 22.0 .... ....•. --
31 ....... 
 '..... 23.5 19.0 21.5 22.0 20.5 21.5 ....... ---


MONTH 23.0 16.5 19.5 
 26.0 17.0 22.0 24.5 19.5 22.0 
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04122100 BEAR CREEK NEAR MUSKEGON, MI 


LOCATION.--Lat 43°17'19", long 86°13'22", in SW4 NW4 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 mil (38.3 km2). 


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


REVISED RECORDS.--WDR MI-80-1: 1976 (4), 1978 (M), 1979 (P), 


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 fair. Some regulation during low flow by dams and irrigation 

above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--16 years, 16.0 ft3/s (0.453 m3/s), 14.68 in/yr (373 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 930 ft3/s (26.3 m3/s) Mar. 5, 1976, gage height, 11.00 ft (3.353 m), datum 

then in use; minimum, 1.0 ft3/s (0.028 m3/s) Aug. 5, 17, 22, 1971. 


EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 100 ft3/s (2.83 m3/s) and maximum (*): 


DischargeJGage heightJ DischargeJGage height 

DateJTimeJ(ft3/s) (m3/s)JJ(ft) (m)JJDateJTimeJ(ft3/s) (m3/s) (ft) (m) 

Feb. 19 0400JJ*275 7.79JJ*15.32 4.670JJApr. 14J1200 186 5.27 14.70 4.481 
Apr. 9 1100JJJ102 2.89JJ13.78 4.200JJMayJ11J2100 123 3.48 13.97 4.258 

23, 24, 25,J
Minimum discharge, 3.5 ft3/s (0.099 m3/s) Aug. 20; minimum gage height, 10.29 ft (3.136 m) Aug. 20, 21, 22,J26. 


DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 
MEAN VALUES 

TO SEPTEMBER 1981 

DAY OCT NOV DECJJJAN FEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 
2 
3 
4 
5 

16 
17 
31 
25 
19 

17 
16 
16 
24 
24 

20 
20 
18 
16 
15 

14 
13 
13 
13 
13 

15_40 
15_34 
15_29 
15_28 
15_27 

18 
15 
14 
15 
14 

24 
22 
21 
20 
27 

11 
10 
11 
9.5 
9.9 

15 
12 
10 
9.0 
8.3 

4.6 
4.5 
5.5 
5.2 
4.6 

16 
7.7 
6.6 
6.0 
5.5 

6 
7 
8 
9 

10 

16 
16 
15 
15 
15 

20 
19 
18 
18 
17 

21 
48 
53 
51 
35 

13 
12 
12 
12 
12 

15_24 
15_22 
15_22 
15_21 
15_21 

13 
13 
20 
74 
41 

25 
21 
19 
16 
22 

9.2 
8.5 

14 
15 
13 

7.8 
7.1 
6.6 
6.3 
6.0 

4.3 
4.5 
4.6 
4.3 
4.2 

5.5 
5.9 
8.5 
6.0 
5.5 

11 
12 
13 
14 
15 

15 
14 
14 
15 
17 

15 
15 
16 
28 
25 

30 
22 
22 
19 
17 

12 
12 
12 
12 
11 

15_20 
15_20 
16_19 
17_18 
18_18 

58 
48 
40 

119 
66 

80 
74 
41 
32 
30 

11 
9.3 
9.9 

24 
20 

5.8 
6.4 
7.6 
5.6 
5.9 

4.8 
4.3 
4.4 
4.5 
6.6 

5.2 
4.8 
4.7 
4.7 
4.6 

16 
17 
18 
19 
20 

23 
32 
36 
26 
20 

21 
18 
18 
16 
15 

15 
15 
14 
14 
14 

11 
11 
11 
11 
11 

20_17 
25_17 
73_16 

226_15 
140_16 

42 
38 
32 
32 
35 

26 
23 
21 
20 
18 

17 
13 
11 
9.4 

15 

6.1 
5.4 
5.5 
5.8 
6.0 

5.0 
4.2 
3.9 
4.1 
3.7 

4.8 
6.4 
5.8 
5.4 
4.9 

21 
22 
23 
24 
25 

22 
21 
16 
19 
39 

14 
13 
14 
16 
15 

14 
14 
15 
13 
13 

11 
12 
12 
12 
12 

88_16 
66_16 
76_15 
71_15 
52_14 

28 
26 
33 
39 
30 

17 
16 
15 
18 
18 

26 
27 
19 
15 
13 

6.2 
5.5 
5.1 
4.9 
4.8 

3.8 
3.9 
3.9 
3.8 
3.7 

6.1 
7.2 
5.6 
5.4 
6.3 

26 
27 
28 
29 
30 
31 

39 
29 
23 
21 
19 
19 

13 
13 
15 
19 
18 

---

13 
14 
15 
14 
14 
15 

15 
16 
16 
17 
18 
15 

41_15 27 
36_16 26 
46_15 26 

---J14 32 
19 27 
23 ---

14 
13 
12 
12 
13 
12 

11 
10 
9.0 
8.9 

18 
---

5.0 
4.3 
6.6 
6.4 
5.1 
4.8 

4.9 
6.3 
8.0 
6.2 
5.4 
5.0 

13 
9.2 
7.3 
6.9 

30 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

664 
21.4 

39 
14 

1.45 
1.67 

526 
17.5 

28 
13 

1.18 
1.32 

633 
20.4 

53 
13 

1.38 
1.59 

397 
12.8 

18 
11 

.87 
1.00 

1191_622 
42.5_20.1 

226_40 
15_14 

2.87_1.36 
2.99_1.56 

1041 
34.7 

119 
13 

2.35 
2.62 

742 
23.9 

80 
12 

1.62 
1.86 

407.6 
13.6 

27 
8.5 
.92 

1.02 

206.9 
6.67 

15 
4.3 
.45 
.52 

146.7 
4.73 
8.0 
3.7 
.32 
.37 

221.5 
7.38 

30 
4.6 
.50 
.56 

CAL YR 1980_TOTAL 6387.5 
WTR YR 1981_TOTAL 6798.7 

MEAN 17.5JMAX 286_MIN 3.8 
MEAN 18.6_MAX 226_MIN 3.7 

CFSM_1.18 INJ16.05 
CFSM 1.26 IN_17.09 



 

     
     

254 
J
 

STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122200 WHITE RIVER NEAR WHITEHALL, MI 


LOCATION.--Lat 43°27'51", long 86°13'57", in SE' Nin% 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 mil (980 km2), 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. Same regulation during low flow by dams above station. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--24 years, 425 ft3/s (12.04 m3/s), 15.19 in/yr (386 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 m3/s) Aug. 18, 19, 1958. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,300 ft3/s (36.8 m3/s) Feb 20, gage height, 5.05 ft (1.539 m); minimum, 227 ft3/s 

(6.43 m3/s) Aug. 24, 26, gage height, 1.39 ft (0.424 m). 


WATER 1981 
MEAN VALUES 

DISCHARGE,JIN CUBIC FEET PEP SECOND,JYEAR OCTOBER 1980 TO SEPTEMBER 

DAY OCT NOVJDEC JAN FFB MAR APR MAY JUN JUL AUG SEP 

1 407 431 
2 398 422 
3 398 417 
4 398 430 
5 398 452 

422 
435 
430 
407 
433 

380 
370 
360 
350 
350 

370 846 
370 834 
370 738 
360 674 
360 624 

503 472 
498 454 
474 435 
456 420 
444 424 

354 
345 
345 
344 
338 

315 
311 
301 
296 
294 

250 
243 
251 
253 
250 

303 
301 
287 
277 
268 

6 392 468 
7 385 452 
8 381 435 
9 375 431 

10 367 42A 

426 
460 
544 
674 
727 

350 
350 
350 
350 
350 

360 582 
360 544 
360 516 
360 496 
360 494 

437 430 
426 430 
426 419 
491 405 
667 403 

325 
324 
351 
370 
369 

287 
268 
272 
267 
259 

247 
268 
271 
273 
264 

263 
263 
275 
278 
265 

11 367 419 
12 367 410 
13 367 407 
14 376 428 
15 430 476 

674 
615 
550 
482 
420 

340 
340 
340 
340 
340 

370 501 
380 496 
400 489 
420 494 
450 482 

826 460 
765 565 
758 663 
758 630 
850 585 

351 
334 
328 
334 
335 

258 
260 
265 
260 
257 

255 
248 
244 
242 
264 

261 
255 
248 
249 
242 

16 523 506 
17 579 482 
18 624 452 
19 654 433 
20 606 422 

410 
400 
390 
380 
370 

340 
340 
340 
340 
350 

500 478 
600 478 
700 466 
834 450 

1190 439 

880 526 
769 464 
695 437 
651 417 
591 403 

345 
344 
335 
321 
318 

262 
262 
259 
271 
269 

272 
263 
253 
247 
241 

240 
243 
256 
255 
251 

21 547 417 
22 511 410 
23 489 408 
24 468 413 
25 476 417 

370 
360 
360 
360 
360 

350 
350 
360 
360 
370 

1220 433 
1070 433 
977 442 

1040 444 
1050 442 

547 392 
508 379 
496 372 
513 372 
550 392 

344 
364 
369 
351 
334 

268 
265 
255 
257 
252 

236 
232 
230 
228 
229 

256 
298 
302 
289 
282 

26 516 410 
27 550 403 
28 531 405 
29 494 415 
30 462 420 
31 442 ---

360 
360 
360 
370 
380 
390 

370 
380 
390 
380 
380 
370 

991 440 
905 446 
846 450 
--- 444 

454 
476 

544 397 
513 390 
486 376 
474 366 
474 367 
--- 363 

322 
311 
302 
298 
308 
---

250 
246 
256 
271 
268 
259 

231 
248 
275 
307 
320 
295 

328 
362 
346 
322 
352 
---

TOTAL 14278 12919 
MEAN 461 431 
MAX 654 506 
MIN 367 403 
CFSM 1.21 1.13 
IN. 1.40 1.26 

13679 
441 
727 
360 

1.16 
1.34 

11030 
356 
390 
340 
.94 

1.08 

17573 16025 
628 517 

1220 846 
360 433 

1.65 1.36 
1.72 1.57 

17470 13608 1
582 439 
880 663 
426 363 

1.53 1.16 
1.71 1.33 

0113 
337 
370 
298 
.89 
.99 

8340 
269 
315 
246 
.71 
.82 

7930 
256 
320 
228 
.67 
.78 

8417 
281 
362 
240 
.74 
.82 

CAL YR 1980 TOTAL 159723 MEAN 436 MAX 1650 MIN 234 CFSM 1.15 IN 15.64 
WTR YR 1991 TOTAL 151382 MEAN 415 MAX 1220 MIN 228 CFSM 1.09 IN 14.82 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122500 PERE MARQUETTE RIVER AT SOOTTVILLE, MI 


LOCATION.--Lat 43°56'42", long 86°16'43", in NWT NW; 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 len) 

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.--42 years, 661 ft3/s (18.72 m3/s), 13.18 in/yr (335 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,970 ft3/s (84.1 m3/s) July 1, 1969, gage height, 6.26 ft (1.908 m); minimum, 

209 ft3/s (5.92 m3/s) Dec. 11, 1962, discharge measurement; minimum daily, 310 ft3/s (8.78 m3/s) Aug. 9, 10, 1941. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,890 ft3/s (53.5 m3/s) Feb. 25, gage height, 4.71 ft (1.436 m); maximum gage height, 

5.28 ft (1.609 m) Feb. 3, backwater from ice; minimum discharge 358 ft3/s (10.1 m3/s) Aug. 25, 26, gage height, 1.56 ft (0.475m). 


DISCHARGE, IN CU°IC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMRER 1981 
'EAN VALUES 

DAY OCT NOV OFC JAN FER MAR APR MAY JUN JUL AUG SEP 

1 847 756 666 640 640 1460 847 951 587 470 387 446 
2 792 736 686 640 640 1430 850 911 572 482 378 428 
3 75n 718 690 640 630 1370 840 831 566 468 378 418 
4 716 718 676 640 620 1250 840 770 563 455 381 408 
5 694 718 718 640 620 1130 820 770 557 446 380 400 

6 673 729 686 640 630 1050 790 760 551 455 378 399 
7 652 722 7?? 650 640 990 750 753 539 440 390 402 
8 634 708 781 650 640 913 780 725 542 425 407 435 
9 617 704 963 650 630 891 1180 697 551 415 438 440 

10 605 701 938 640 620 867 1340 690 569 408 434 432 

11 599 690 975 640 610 859 1300 736 554 401 413 412 
12 599 676 920 640 600 851 1220 811 536 406 397 400 
13 599 673 790 650 600 835 1100 903 524 413 388 390 
14 620 708 700 650 620 827 1200 942 527 408 387 381 
15 711 746 660 650 660 819 1300 887 536 399 425 374 

16 789 792 640 660 720 803 1250 811 542 406 450 369 
17 991 792 620 660 900 803 1130 760 533 418 450 374 
18 933 760 610 660 930 792 1050 722 524 446 415 389 
19 929 732 610 660 1160 778 980 690 506 446 396 397 
20 911 711 610 670 1340 756 910 666 500 433 384 391 

21 887 694 620 670 1490 739 880 645 506 428 374 422 
22 947 680 620 660 1580 739 819 627 536 425 369 493 
23 819 688 620 660 1740 750 803 614 560 415 366 546 
24 795 683 620 670 1950 756 823 634 560 404 364 523 
25 811 676 630 670 1880 756 867 655 533 394 362 492 

26 R31 673 630 680 1920 756 895 669 506 390 360 560 
27 859 659 640 690 1660 764 867 659 488 385 372 598 
28 867 659 640 660 1540 764 859 624 476 392 408 606 
29 939 666 640 640 --- 778 883 608 468 409 486 559 
30 807 666 640 634 781 928 599 470 419 481 561 
31 781 --- 640 638 799 --- 599 --- 402 455 ---

TOTAL 23701 21226 21491 20232 27910 27876 29101 22719 15982 13103 12453 13445 
MEAN 765 708 693 653 997 899 970 733 533 423 402 448 
MAX 933 79? 975 680 1980 1460 1340 951 587 482 486 606 
MIN 599 659 610 634 600 739 750 599 468 385 360 369 
CFSM 1.12 1.04 1.02 .96 1.46 1.32 1.42 1.08 .78 .62 .59 .66 
18. 1.29 1.16 1.17 1.11 1.52 1.52 1.59 1.24 .87 .72 .68 .73 

CAL YR 
wTR YR 

1980 
199 1 

TOTAL 
TOTAL 

262411 
249239 

MEAN /17 mAx 1490 MIN 420 
MEAN 683JmAx 1880 MIN 360 

CFSM 
CFSM 

1.05 
1.00 

IN 14.33 
IN 13.61 



�256 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04122500 PERE MARQUETTE 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 Dec. 6-16 (range in temperature 0.0 to 3.0°C), Apr. 2-20 (range in temperature 6.0 to 12.0°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 July 6, 7, 10; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMAXJJMAXJJMAX MAX MAXJ
MIN MIN MIN MINJJJMINJJMIN 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 13.5 13.5 5.5 5.0 2.5 2.5 .0 .0 .0 .0 1.5 1.5 

2 13.5 13.5 5.0 4.0 2.0 1.0 .0 .0 .0 .0 1.5 1.0 

3 13.5 12.5 6.5 4.5 1.0 1.0 .0 .0 .0 .0 1.0 .5 

4 12.5 10.5 6.5 6.5 1.0 1.0 .0 .0 .0 .0 2.0 1.0 
5 10.5 10.0 6.5 6.0 1.0 .5 .0 .0 .0 .0 2.0 1.5 


6 10.0 9.0 6.0 5.5 .0 .0 .0 .0 2.0 1.5 

7 9.0 9.0 6.0 6.0 .0 .0 .0 .0 2.0 1.5 

8 9.0 9.0 6.0 5.0 --- .0 .0 .0 .0 3.0 1.5 

9 9.0 8.0 6.0 5.0 .0 .0 .0 .0 4.0 2.5 

10 8.5 8.0 5.5 4.5 --- .0 .0 .0 .0 4.0 3.5 


11 8.5 8.0 4.5 4.0 .0 .0 .0 .0 3.5 3.0 

12 8.0 7.5 4.0 3.0 .0 .0 .0 .0 4.5 2.5 

13 7.5 7.0 3.5 3.0 .0 .0 .0 .0 4.5 3.5 

14 7.0 5.0 4.0 3.5 .0 .0 .0 .0 3.5 2.0 

15 5.5 5.0 4.0 4.0 .0 .0 .0 .0 4.5 3.0 


16 6.5 5.5 4.0 4.0 .0 .0 .0 .0 4.5 2.5 

17 8.0 6.5 4.0 3.5 .0 .0 .0 .0 .0 .0 4.0 3.0 

18 8.0 7.5 3.5 2.5 .0 .0 .0 .0 .0 .0 3.0 2.0 

19 7.5 7.0 2.5 2.5 .0 .0 .0 .0 .0 .0 2.0 1.0 

20 7.0 6.5 2.5 2.5 .0 .0 .0 .0 .0 .0 2.0 1.0 


21 6.5 6.0 2.5 2.5 .0 .0 .0 .0 .0 .0 4.0 2.0 

22 6.0 5.0 3.0 2.5 .0 .0 .0 .0 .0 .0 5.0 3.0 

23 5.5 5.0 3.5 3.0 .0 .0 .0 .0 .5 .0 5.5 3.5

24 6.0 5.0 3.5 3.5 .0 .0 .0 .0 1.0 .5 6.0 4.0 

25 6.0 5.5 3.5 3.5 .0 .0 .0 .0 1.0 1.0 6.5 4.5 


26 5.5 4.0 3.5 2.0 .0 .0 .0 .0 1.0 1.0 6.5 5.5 

27 4.0 4.0 2.0 2.0 .0 .0 .0 .0 1.0 1.0 7.5 5.0 

28 4.0 4.0 2.0 2.0 .0 .0 .0 .0 1.5 1.0 8.0 6.0 

29 4.0 4.0 2.0 2.0 .0 .0 .0 .0 --- 8.5 8.0 

30 4.5 4.0 2.5 2.0 .0 .0 .0 .0 --- 9.0 8.5 

31 5.5 4.5 --- --- .0 .0 .0 .0 11.5 8.5 


MONTH 13.5 4.0 6.5 2.0 .0 .0 1.5 .0 11.5 .5 
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04122500 PERE MARQUETTE RIVER AT SCOTTVILLE, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MIN
MAXJMAX MINJMIN MIN MIN
MAXJMAXJMAXJ


APRIL MAY 
 JUNEJJULY AUGUST SEPTEMBER 

1 11.5 9.0 
 13.0 11.0 17.5 15:0 21.0 19.0 20.0 18.0 17.5 17.5
2 --- 12.0 9.5 
 17.5 16.0 21.0 19.5 20.0 19.0 17.5 17.0
3 13.5 10.5 
 18.0 16.5 20.5 19.0 20.0 18.5 17.0 16.0
4 --- 16.0 12.5 18.0 16.5 
 21.0 19.5 19.5 19.0 17.0 16.0
5 --- 16.5 14.5 18.5 16.0 21.0 19.0 19.0 18.0 17.0 16.5 

6 14.5 12.0 19.0 17.5 
 21.5 19.0 19.0 18.0 16.5 16.0
7 --- 14.5 12.0 19.0 17.5 21.5 19.0 19.0 18.5 16.0 15.5
8 14.5 12.0 18.0 17.5 21.0 20.0 19.0 18.0 
 16.0 15.5
9 15.0 12.5 17.5 
 16.5 21.0 20.5 19.0 17.5 15.5 14.0
10 --- 15.0 11.0 18.0 17.5 
 21.5 18.5 19.0 18.0 16.0 15.0 

11 11.0 9.5 18.5 
 17.0 20.5 18.5 19.5 18.0 17.0 15.5
12 - - - 11.5 8.0 19.5 17.5 18.5 18.0 19.5 18.0 17.0 16.5
13 13.0 9.5 
 19.5 18.5 20.5 18.0 19.5 17.5 16.5 15.5
14 13.5 11.5 
 19.5 18.5 20.5 18.5 19.5 18.5 16.5 16.0
15 - - - 13.5 11.5 19.5 19.5 
 19.5 17.5 18.5 18.0 16.0 15.0 

16 15.0 
 12.0 19.5 19.0 17.5 17.0 18.0 16.5 15.5 14.5
17 --- 15.0 13.0 19.0 17.0 18.0 17.0 18.0 16.0 14.5 13.5
18 15.0 12.5 19.0 17.5 
 18.5 17.5 17.0 15.0 13.5 11.5
19 ---
 15.0 14.0 19.0 17.5 18.5 18.5 16.5 15.0 12.5 11.5
20 --- 15.5 13.0 19.0 17.0 19.0 18.5 17.0 15.5 12.5 12.0 


21 9.5 7.0 17.0 14.0 17.5 16.5 
 18.5 17.5 17.0 16.0 12.5 11.0
22 9.5 8.5 17.0 15.0 17.5 17.0 17.5 16.0 17.0 16.0 11.0 10.0
23 9.5 8.5 17.5 16.0 
 18.5 16.5 17.5 16.5 17.5 16.5 10.5 9.5
24 9.5 7.5 17.5 16.5 19.0 18.0 
 18.5 17.0 17.5 16.5 10.5 10.0
25 10.0 8.0 
 18.0 16.5 19.5 18.0 20.0 18.5 18.0 17.0 11.5 10.5 

26 10.5 8.5 18.5 16.5 19.5 17.5 
 20.0 19.5 18.0 17.5 13.0 11.5
27 10.5 8.0 18.5 
 17.0 19.5 17.0 19.5 17.5 17.5 17.0 13.0 13.0
28 11.0 10.0 18.0 16.0 
 19.5 18.0 17.5 16.0 17.0 16.5 13.0 12.0
29 
 12.5 10.0 18.0 16.5 20.0 19.5 17.5 15.0 17.5 16.5 12.0 11.5
30 13.0 10.5 18.0 16.5 21.0 20.0 18.0 
 16.0 18.0 17.0 12.0 11.5
31 --- --- 17.5 ---
15.0 --- 19.0 17.0 18.0 17.0 --- ---


MONTH 18.5 8.0 21.0 
 15.0 21.5 15.0 20.0 15.0 17.5 9.5 
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STREAMS TRIBUTARY 10 LAKE MICHIGAN 


04124000 MANISTEE RIVER NEAR SHERMAN, MI 


LOCATION.--Lat 44°26'11", long 85°41'55", in NE4 NE4 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 mil (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, 1939-40(M). WSP 1437: 1911, 1913(4), 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.--61 years (water years 1904-15, 1931, 1934-81), 1,055 ft3/s (29.88 m3/s), 15.92 in/yr (404 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,570 ft2/s (101 m3/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 ft2/s (15.3 m2/s) Feb. 21-23, 1936. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,680 ft3/s (47.6 m3/s) Apr. 28, gage height, 12.95 ft (3.947 m); maximum gage height, 

13.25 ft (4.039 m) Feb. 2, backwater from ice; minimum discharge, 643 ft3/s (18.2 m2/s) Aug. 7, gage height, 10.30 ft (3.139 m). 


DISCHARGE,JIN CU9IC FEET PEP SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VA[UES 

DAY OCT NovJDEC JAN FER MAR APR MAY JUNJJUL AUG SEP 

1 847 838 865 970 940 1220 1610 1630 898 900 739 766 
2 844 856 925 960 950 1440 1600 1500 925 860 733 781 
3 934 871 904 960 960 1370 1560 1400 931 830 703 796 
4 946 865 889 960 960 1340 1510 1220 937 820 694 799 
5 934 895 895 960 960 1260 1470 1200 925 810 703 799 

6 910 904 925 964 960 1180 1400 1190 916 800 682 781 
7 895 895 955 960 950 976 1330 1150 886 800 656 781 
8 883 892 1060 960 950 1060 1330 1120 865 800 691 811 
9 820 880 1160 960 950 1070 1410 1070 853 790 727 820 
10 838 868 1150 940 950 1070 1500 1160 850 790 805 820 

11 871 874 1040 940 950 1100 1480 1120 835 780 835 790 
12 886 880 1010 960 950 1090 1120 1120 847 780 880 760 
13 904 889 1010 980 960 1050 1140 1110 847 805 934 757 
14 R95 904 988 980 980 1070 1130 1120 850 745 967 751 
15 940 931 960 980 990 1090 1220 988 860 724 1010 739 

16 949 949 940 980 1000 1080 1220 1050 880 733 760 
17 931 928 940 980 1100 1070 1180 1110 870 739 100 00 787 
18 995 898 940 990 1280 1060 1190 1000 860 787 910 766 
19 883 901 940 990 1400 1040 1190 955 850 808 841 760 
20 904 901 940 990 1420 1030 1180 961 840 820 799 772 

21 895 910 940 1000 1120 1020 1100 940 840 775 778 751 
22 901 901 950 1000 1260 1020 1070 952 900 760 802 760 
23 895 919 950 1000 1330 1020 1080 952 930 736 802 745 
24 895 925 950 988 1440 1030 1180 1000 890 700 799 742 
25 R95 922 950 982 1460 1040 1220 937 853 679 745 745 

26 898 898 960 964 1380 1170 1200 922 859 703 757 754 
27 910 886 960 949 1270 1230 1220 979 859 727 778 766 
28 895 865 960 958 1410 1230 1430 988 862 733 760 787 
29 R62 871 970 985 --- 1300 1650 973 865 751 763 793 
30 850 868 970 880 1500 1630 934 832 733 775 796 
31 835 --- 970 889 1530 --- 910 --- 748 736 ---

TOTAL 27640 26784 29966 20959 31430 39756 39550 33661 26215 23966 24894 23235 
MEAN 892 893 967 966 1123 1153 1318 1086 874 773 803 775 
MAX 949 949 1160 1000 1460 1530 1650 1630 937 900 1060 820 
MIN 82n 838 865 880 940 976 1070 910 832 679 656 739 
CFSM .99 .99 1.07 1.07 1.25 1.28 1.46 1.21 .97 .86 .89 .86 
IN. 1.14 1.11 1.24 1.24 1.30 1.48 1.63 1.39 1.08 .99 1.03 .96 

CAL YR 1980 TOTAL 374576J CFSM 1.14J
MEAN 1023JMAX 2330 RIM 751JJIN 15.48 

WTR YR 1981 TOTAL 353056 MEANJJMAX 1650 MIN 656JJIN 14.59
967J CFSM 1.07J
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04125500 PINE RIVER NEAR HOXEYVILLE, MI 


LOCATION.--Lat 44012'11", long 85°47'58", in SW4 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 km) 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 doubtful gage-height record, June 9-July 19, Aug. 28 to Sept. 30, which are poor. 

Some regulation during low flows by dams above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--29 years, 288 ft3/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.--Peak discharges above base of 650 ft3/s (18.4 m3/s) and maximum (*): 


J
 
DischargeJGage height Gage height
DischargeJ
J JJ


Date TimeJ (ft)JJDate (ft3/s) (m3/s) (m)
(ft3/s) (m3/s) (m) TimeJ (ft)JJ


Apr. 10J0400J18.5 0.930JJJJ1900 24.4 1,030
652 3.05 Apr. 29J*861JJ*3.38JJ

Apr. 15J1200J18.6JJ0.933
658 3.06J


Minimum discharge, 214 ft3/s (6.06 m3/s) Dec. 20; minimum gage height, 1.72 ft (0.524 m) Jan. 31. 


DISCHARGE. IN CU9IC FEET PER SECOND, WATE9 YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DEC JAN FF8 MAR APR MAY JUN JUL AUG SEP 

1 260 269 262 258 270 478 357 500 247 267 228 218 

2 259 269 267 258 268 4)9 348 409 247 251 225 220 

3 262 271 253 238 249 378 324 371 250 241 227 220 

4 279 277 257 231 ?52 353 335 344 250 239 229 220 

5 272 289 258 266 263 332 360 338 255 243 227 220 


6 265 284 257 268 263 316 335 352 250 243 225 220 

7 262 277 293 260 258 301 312 326 245 239 232 222 

8 261 275 376 252 253 297 312 306 250 237 244 230 

9 255 274 429 259 249 293 505 294 255 234 249 222 

10 254 279 378 244 256 299 606 289 249 237 238 222 


11 255 276 311 235 259 301 456 343 243 234 230 222 

12 257 269 281 252 241 297 384 389 241 238 224 222 

13 258 275 282 263 265 307 348 347 235 242 223 222 

14 259 313 269 262 264 307 420 315 247 236 226 222 

15 ?86 339 254 260 259 297 596 300 258 233 242 225 


16 306 311 251 259 264 304 448 290 261 235 248 228 

17 321 293 236 257 285 301 386 280 254 232 231 228 

18 318 281 253 256 341 289 357 277 246 232 223 228 

19 312 275 244 259 475 280 329 269 240 232 220 228 

20 303 266 224 260 600 275 319 261 234 230 220 228 


21 297 264 249 263 591 274 307 254 235 234 220 228 

22 291 265 253 264 517 280 293 256 259 232 218 228 

23 280 263 252 264 534 288 301 252 309 234 218 230 

24 273 267 253 264 597 300 404 264 276 227 220 235 

25 285 271 237 266 528 309 408 287 253 227 220 245 


26 299 262 251 268 450 311 345 287 244 227 222 250 

27 297 256 248 266 398 313 313 274 242 228 220 245 

28 287 258 249 266 436 314 407 261 234 231 218 238 

29 277 262 261 263 --- 331 770 259 249 241 228 238 

30 272 262 259 258 380 735 254 250 233 225 238 

31 271 --- 259 242 390 --- 252 --- 228 218 ---


TOTAL 8633 8292 8406 7981 9885 9914 12120 9500 7508 7317 7038 6842 
MEAN 278 276 271 257 353 320 404 306 250 236 227 228 
MAX 321 339 429 268 600 478 770 500 309 267 249 250 
MIN 254 256 224 231 ?41 274 293 252 234 227 218 218 
CFSM 1.11 1.10 1.08 1.02 1.41 1.28 1.61 1.22 1.00 .94 .90 .91 
IN. 1.28 1.23 1.25 1.18 1.47 1.47 1.80 1.41 1.11 1.08 1.04 1.01 

TOTAL MEAN 291 600JJ1.16 15.81CAL YR 1980� 106662 MAX MIN 218 CFSM� INJ
TOTAL MEAN 283JMIN 218 CFSMJ15.33WTR YR 1981J103436 MAX 770�1.13 INJ




260J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126000 MANISTEE RIVER NEAR MANISTEE, MI 


LOCATION.--Lat 44°16'14", long 86°11'56", in NMIJ
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. 


REMARKS.--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.--30 years, 1,996 ft3/s (56.53 m3/s), 15.23 in/yr (387 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 m3/s) June 18, 1980. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,520 ft3/s (99.7 m3/s) Feb. 22, gage height, 7.69 ft (2.344 m); maximum gage 

height, 9.02 ft (2.749 m) Feb. 17, backwater from ice; minimum discharge, 587 ft3/s (16.6 m3/s) Aug. 10, gage height, 3.29 

ft (1.003 m). 


DISCHARGE,J 1981
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 

MEAN VALUES 


JANJMARJJMAYJJJUL SEP
DAY OCT NOV DECJJFEB APR JUNJAUG 


1 1830 1690 1490 2190 1410 2930 2870 3140 1450 2160 1370 1810 
2 1890 1080 1590 1900 1250 3050 2900 3210 2230 1720 1150 2190 
3 1850 1570 1890 2000 1900 2980 2700 2810 2260 1750 1100 1930 
4 2100 1550 1960 1500 1650 2790 2730 1910 1180 1700 1920 1550 
5 1290 1590 1690 1150 1750 2570 2600 2460 1090 1270 1620 1630 

6 1330 1820 1700 1600 1200 2200 2070 2750 1890 1110 1490 1330 

7 2090 1710 1600 1900 1250 2130 2340 2440 1460 1330 1710 1220 

8 1880 1910 1890 1600 1400 1760 2290 2100 1140 1590 2540 1240 

9 1860 1280 2400 1750 2000 2020 2500 1810 1960 1690 1490 2000 

10 1840 1330 2580 1850 2200 2100 2780 1700 1460 1380 1430 1470 


11 1770 1910 2540 1400 2000 2150 2920 1960 1760 1670 1740 1800 

12 1250 1740 2410 1300 1900 2060 2530 2380 1890 1060 1860 1610 

13 1280 1730 2150 )700 1750 2100 2300 2080 1570 1210 1670 1330 

14 1600 2150 1600 1950 1500 1660 2520 2190 1240 1620 1640 1380 

15 2340 2020 1430 1950 1200 1620 2440 2190 1400 1400 1980 1670 


16 2000 1540 1710 1950 1500 2010 2470 1850 2040 1560 1340 1530 

17 2100 2160 1650 1700 2400 2200 2350 1470 1900 1660 1320 1670 

18 2010 1920 1800 1450 2700 1920 2270 1500 2350 1410 1510 1360 

19 1890 1850 1750 1600 2600 1980 1810 1910 1290 1000 1790 1580 

20 1390 1870 1800 2300 2800 1960 1910 1780 1430 1070 1710 1150 


21 1620 1720 1400 1900 3310 1880 2160 1870 1460 2030 1360 1210 

22 2120 1720 1200 960 2990 1710 1930 1860 1280 1850 1310 1450 

23 2010 1520 1600 1800 3030 1460 2060 1780 2170 1820 1210 1700 

24 1770 1620 1750 1800 1800 2100 2150 1680 1870 1640 1300 1360 

25 1930 2020 2000 1600 1550 1930 2460 1750 1740 1580 1470 1790 


26 1790 1610 1900 2100 1900 2110 2270 1960 1770 1330 1340 1590 

27 1670 1850 1800 1950 2350 2440 1870 2080 1630 1110 1790 1420 

28 1610 1920 1500 1890 2870 2140 2110 2090 1210 1680 1760 1400 

29 2020 1910 1300 1850 --- 2130 2650 1730 1160 1700 1750 1900 

30 1700 1870 2500 1760 2480 2930 1780 1590 1500 1210 1620 

31 1730 --- 2000 1650 2690 --- 1570 --- 1040 1380 ---


TOTAL 55560 52180 56580 54000 56160 67260 71890 63790 48870 46640 48260 46890 

MEAN 1792 1739 1825 1742 2006 2170 2396 2058 1629 1505 1557 1563 

MAX 2340 2160 2580 2300 3310 3050 2930 3210 2350 2160 2540 2190 

MIN 1250 1080 1200 960 1200 1460 1810 1470 1090 1000 1100 1150 

CFSM 1.01 .98 1.03 .98 1.13 1.22 1.35 1.16 .92 .85 .88 .88 

IN. 1.16 1.09 1.18 1.13 1.17 1.41 1.50 1.33 1.02 .97 1.01 .98 


CAL YR 1980J749938 2049 MAXJ IN 15.67
TOTAL MEAN 4620 MIN 570 CFSM 1.15J

WTR YR 1981JTOTAL 668080 MEAN 3310 MIN 960 CFSM 1.03J
1830 MAXJ IN 13.96 




� 261 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 86°19'09", in SW4 SW1/4 sec.1, 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 mil (5,180 km2), approximately. 

PERIOD OF RECORD.--Water years 1975 to current year. 

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: November 1974 to September 1981 (discontinued). 
WATER TEMPERATURES: November 1974 to September 1981 (discontinued). 

INSTRUMENTATION.--Water-quality monitor March 1977 to September 1981 (discontinued). 

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. 

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 CONDUTANCE: Maximum daily, 1,680 micromhos Nov. 18, 1974; minimum daily, 226 micromhos Apr. 22, 1980. 
WATER TEMPERATURES: Maximum, 26.5°C July 8, 1981; minimum 0.0°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum recorded, 998 micromhos June 22; minimum, 264 micromhos Apr. 22. 
WATER TEMPERATURES: Maximum, 26.5°C July 8; minimum, 0.0°C on many days during winter period. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


spF_ 
OXYGEN. 
DIS-

COLT-
FORM, 

STREP­
TOCOCCI HARD-

sTPEAm- CIFIC SOLVED FECAL, FECAL, HARD.. NESS, CALCIUM 

DATE 
TIME 

FLOW, 
INSTAN.. 
TANEOUS 
(cps) 

CON-
DUCT.. PH TEMPER... 

OXYGEN, 
OIS... 

ANCE ATURE SOLVED 
(omHos)J(UNITS) (DEG C) (MG/L) 

(PEP-
CENT 

SATUR.. 
ATION) 

0.7 
UM..MF 

(COLS./ 
100 ML) 

KF AGAR 
(COLS. 

NESS 
(MG/L 

NONCAR.. 
BONATE 

PER AS (MG/L 
100JML) CAC03) CAC03) 

DIS.. 
SOLVED 
(MG/L 
AS CA) 

OCT 
30... 0930 2460 426 8.0 6.0 11.5 93 380 K28 180 32 52 

NOV 
24... 1300 2770 476 7.7 4.0 11.9 92 190 110 210 53 62 
nFc 
18... 1030 449 8.1 .0 13.6 94 83 K30 190 43 55 

JAN 
22... 0900 1870 446 7.7 .5 7.0 49 200 K29 190 35 55 

FFP 
25... 1030 3580 389 8.0 1.0 11.8 83 330 K46 160 21 46 
MAR 
18... 1130 2880 425 7.7 1.5 12.5 91 350 72 160 29 46 
APR 
22... 
MAY 

0900 2420 361 8.1 9.0 10.6 92 K18 K5 170 39 49 

20... 
JUN 

1030 1770 365 7.9 14.0 10.5 102 310 K18 170 31 49 

17... 1100 1820 404 7.9 20.0 8.0 88 260 K50 170 22 49 
JUL 
29... 1130 2610 404 7.6 19.5 7.7 92 92 190 42 53 
AUG 
26... 1000 2070 411 7.9 21.0 7.6 85 210 K100 190 47 58 

SFR 
23... 1100 2000 360 7.9 14.5 9.4 88 290 K11 180 32 50 

MAGNF..J
SODIUM POTAS- POTAS- BICAR-JALKA- CARBON 

AD-J
SLUM, SODIUM,J SLUM, SIUM 40JBONATE CAR-JJUNITYJ
DIOXIDE SULFATE 


nts- DIS-JSORP- Ms- DIS- FET-FLD BONATE FIELD DIS.. DIS 

snLyPn SOLVE°JTION SOLVED SOLVEDJ
(MG/L FETFLD (MG/L SOLVED SOLVED

(MG/L (MG/L PERCENT RATIO (MG/L (PCl/L AS (MG/L AS (MG/L (MG/L


DATEJAS MG) AS NA)JJ AS K)JHCO3) CAC03) AS CO2) AS SO4)
SODIUMJ AS K40)JAS CO3)JJ


OCT 

30... 12 11 12 .4 1.3 180 0 150 2.9 12 


NOV 

24... 13 13 12 .4 1.6 190 0 160 5.8 11 


DEC 

1°... 13 14 14 .4 1.1 180 0 150 2.3 13 


JAN 

22... 13 13 13 .4 1.4 1.0 190 0 150 5.8 13 


FE8 

25... 10 12 14 .4 1.3 1.0 170 0 140 2.3 13 


MAR 


18... 11 19 20 .7 1.4 1.0 160 0 130 5.1 
 13 

APR 


22... 11 8.2 10 .3 1.2 .90 160 0 130 2.0 10

MAY 

20... 12 13 14 .4 1.1 .80 170 0 140 3.7 12 


JUN 

17... 11 9.0 10 .3 1.3 1.0 180 0 140 3.4 12 


JUL 

29... 13 12 12 .4 1.1 .80 180 0 150 7.4 
 13

AUG 

26... 12 14 13 .4 1.3 1.0 180 0 150 3.4 14 


SEP 

23... 14 12 12 .4 .7 180 0 150 3.7 12 




 

 

 

262 

J

STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SOLIDS, SOLIDS,J NITRO-JNITRO-

CNLO- FLUO-JJ SOLIDS,JGEN,JJGEN,JJ
SILICA, RESIDUE SUM OFJNITRO- NITRO- NITRO-
RinF, RIDE,JCONSTI- GEN,JGEN,JGEN,AT 180J AMMONIAJ

OTS-JSOLVEDJ AMMONIA DIS-JJ


DIS-J DIS-JJNO2+NO3J

DEC. C TUENTS,J DIS-JJ

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 

DATEJAS CL)_AS F)_SI02)_(MG/L)_(MG/L)_DAY)_AS N)_AS N)_AS N)_AS N)_AS NH4) 

DIS-J SOLVED NO2+NO3 AMMONIA 


OCT 

30• • • 34 .0 7.9 235 220 1560 .19 .19 .040 .040 .05 

NOV 
24... 57 .1 7.5 312 260 2330 .27 .27 .070 .040 .08 

OEC 
18... 4? .1 8.2 266 237 .34 .34 .070 .050 .08 

JAN 
22... 4.3 .1 9.7 262 240 1320 .38 .38 .050 .030 AN Oa 

FED 
2S• • • 34 .1 8.5 224 199 2170 .34 .32 .050 .050 

MAR 
111 • • • 46 .1 9.2 270 225 2100 .27 .27 .080 .080 

APR 
22... 29 .1 7.7 223 195 1460 .23 .22 .050 .030 

mey 
20••• 30 .1 6.7 239 ?15 1140 .15 .15 .040 .040 - -

JUN 
17... 31 .1 6.2 242 206 1190 .13 .13 .050 .050 

JUL 
2D• • • 33 .1 7.7 266 223 1880 .09 .09 .030 .030 

AUG 
26... 42 .1 6.8' 252 237 1410 .09 .09 .070 .070 

SEP 
23... 26 .1 6.5 236 212 1270 .12 .11 .050 .040 

SED. 
NTTpo- GEN,AM..J MENT,J

NITRO-J SEDT...J

PHOS-J SUSP. 


GEN. MONIA +JJNITRO-JJPHOS-JJSEDI- SIEVE
NITRO- PHOS- PHORUS, CARBON,JDIS-JJ

ORGANIC ORGANIC GEN._GEN, PHORUS, PHORUS DIS- ORGANIC MENT, CHARGE, DIAM. 

TOTAL_TOTAL_ TOTAL_TOTAL_TOTAL_TOTAL_SOLVED_TOTAL_SUS-_SUS-_ % FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L ()ENDED PENDED THAN 

DATE AS N) AS N) AS P) PO4)JAS C)JJ(T/DAY) .062 MM
J 

AS N)JJAS NO3)JJAS AS P) (MG/L)J

OCT 
30• • • .14 .18 .37 1.6 .020 .06 .020 3.6 3 20 100 

NOV 
24• • • .04 .11 .38 1.7 .020 .06 .000 9.2 11 82 100 

OEC 
18• • • .12 .19 .53 2.3 .n10 .03 .000 -- --

JAN 
22... .09 .14 .52 2.3 .020 .06 <.010 3.9 

FEB 
25... .13 .18 .52 2.3 .nlo .03 <.010 3.4 8 77 100 

MAP 
1,3•• • .08 .16 .43 1.9 .020 .06 .020 

APR 
22... .27 .32 .55 2.4 .010 .03 .010 8 52 100 

MAY 
20... .22 .26 .41 1.8 .020 .06 <.010 6.0 -- --

JUN 
17... .53 .58 .71 3.1 .020 .12 <.010 12 59 100 


JUL 
29... .20 .23 .32 1.4 .020 .06 <.010 7.9 10 70 100 

AUG 
26•• • .22 .29 .38 1.7 .040 .12 .010 2.6 8 45 100 

SE° 
23... .25 .30 .42 1.9 .030 .09 <.010 15 81 100 




 

STREAMS TRIBUTARY TO LAKE MICHIGAN J 263 

04126520 MANISTEE RIVER AT MANISTEE. MI--CONTINUED 

MATER-QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CMPO- 

J

6APTUM, JCAD'ATIIM JMIUM, JCHRO- JCOPALT, 
ARSENIC TOTAL ElAkIUM, TnTAt CADMIUM TOTAL MIUM. TOTAL COBALT. 

ARSENIC DIS... RECOV- Wig.. RErny- nts- RECOV- ()IS.. RECOV.. DIS... 
TOTAL SOLVED ERARLE SOLVED FRARtE SOLVED ERABLE SOLVED ERABLE SOLVED 

TIME J(UG/L J(UG/L J(U6/L J(UG/L J(1..1471. J(UG/L J(UG/L J(UG/L J(UG/L J(IJG/L 
DATE J45 AS) JAS AS) J4S RA) JAS PA) JAS CO) JAS co) JAS CR) JAS CR) JAS CO) JAS CO) 

DEC 
18... J1030 J1 J1 J100 J30 J0 J0 JSO J1 J0 

MAR 
1H... J1130 J0 J0 J100 J100 J0 J0 J20 J10 J0 J0 

JUN 
17... J1100 J1 J1 J100 J20 J2 J2 J10 J10 J2 J0 

SEP 
23... J1100 J3 J3 J100 J100 J2 J1 J10 J<10 J4 J3 

DATE 

DEC 
14••• 

MAP 

JUN 
17... 

SEP 
23••• 

MANGA- 

J

COPPER, JIRON, JLEAD. JNESE, MANGA.. MERCURY 
TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL MERCURY 

J

RECOV- JNs- JRECOV'" JDIS- JRFCOV- JDIS- JRECOV- JDIS- JRFCOV- J• pis- 
FpAALE SOLVED ERARLE SOLVED EPARLE SOLVED EPAHLE SOLVED ERABLE SOLVED 
(UG/L J(UG/L J(UG/L J(UG/L JcliG/L Jcusit_ Jwin. J(UG/L J(UG/L J(UG/L 

J

AS CU) JAS CU) JAS FE) JAS FE) JAS PR) JAS P4) JAS MN) JAS MN) JAS HG) JAS HG) 

J

2 J0 J210 J30 J4 J1 J20 J8 J.3 J.2 

J

3 J1 J430 J120 J46 J3 J40 J30 J<.1 J<.1 

J

8 J4 J270 J20 J11 J3 J30 J4 J<.1 J<.1 

J

110 J6 J260 J30 J7 J7 J30 J10 J<.1 J<.1 

J

NICKEL, JSELF_- SLIVER, J
CARBON, 

CARBON. ORGANIC 
TOTAL NICKEL, SELF.. NIUM, TOTAL SILVER, 

ZINC, 
ZINC. ORGANIC SUS.. 

PENDED 

J

PECOV.. JDIS- JOIS.•. JRECOV.. JRECOV.. JDIS... JD

(

I

m

S

G

:

t. 
TOTAL 

NIUM. 
FRARLE SOLVED TOTAL

J(i/
SOLVED EPARLE SOLVED ERABLE SOLVED SOLVED 

(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(IJG/L J(MG/L 
DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

DEC 
1R... J4 J1 J0 J0 J0 J0 J30 J5 J3.3 J.3 

MAP 
14... J18 J1 J0 J0 J0 J0 J50 J10 J4.4 J.4 

JUN 
17... J4 J2 J<1 J<1 J0 J0 J10 J10 J14 J.6 

SEP 
23... J10 J3 J<1 J<1 J<1 J<1 J20 J10 J2.6 



 264 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04126520 MANISTEF RIVER AT mANISTFE, MI--CONTINUED 


QuALITATIvEJ
AND ASSOCIATFn OuANTITATIvE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
TDENTIFICATIoN OF RHYTOPLANKTON 


DATE 
 NOV 24,80 MAR 18,81 MAY 20,81 JUN 17,81

TIME 
 1300 1130 1100 


TOTAL CELLS/ML 
 670 280 :::: 
 1700 


DIVERSITY:J
DIVISION 
 1.2 1.7 1.3 0.6 

.CLASS 1.2 1.7 1.5 0.6

..ORDER 
 1.5 2.0 2.0 0.7 

...FAMILY 
 1.7 2.3 2.4 0.8 
....GENUS 
 1.7 2.3 •3.0 1.2 

CELLS PER.. CELLS PER- CELLS PER- CELLS PER-
ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....TETRAEDRON 

...DICTYOSPHAERIACEAE 

....DICTYOSPHAERIUM 
 280 5 

...HYDRODICTYACEAE 

....PEDIASTRUM 

...MICRACTINIACEAE 

....GOLENKINIA 
 28 1 

....GOLENKINIOPSIS 

....MICRACTINIUM 

...00CYSTACEAE 

....ANKISTRODESMUS 
 28 1 13 1 

....NEPHROCYTIUM 

....00CYSTIS 

....0UADRIGULA 

....TREUBARIA 

...PALMELLACEAE 

....SPHAEROCYSTIS 

...SCENEDESMACEAE 

....ACTINASTRUM 

....COELASTRUM 

....GLOEOACTINIUM 
 56 1 

....SCENEDESMUS 
 110 2 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CARTERIA 

....CHLAMYDOMONAS 
 110 2 

...PHACOTACEAE 

....PHACOTUS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 280# 42 26 9 9200 17 140 8 
....MELOSIRA -- --••• 20000 38 14000 78
....STEPHANODISCUS --
 -
 13 1

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 
 28 1 -

...CYMBELLACEAE 

....AMPHORA 
 28 1 
....CYMBELLA 
 56 1 

...DIATOMACEAE 

....DIATOMA 
 13 5 

...FRAGILARIACEAE 

....FRAGILARIA 
 13 2 --

....SYNEDRA 
 84 2 

...GOMPHONEMATACEAE 
....GOMPHONEIS ..•• 28 1 
....GOMPHONEMA 
 39 14 

...NAVICULACEAE 

....NAVICULA 
 13 2 13 5 84 2 

...NITZSCHIACEAE 

....NITZSCHIA 26 4 --
 220 4 26 1
...SURIRELLACEAE 

....SURIRELLA 
 28 1 

.CHRYSOPHYCEAE 

..00HROMONADALES 

...DINOBRYACEAE 

....DINOBRYON 
 220 4 

...00HROMONADACEAE 

....00HROMONAS 


CRYPTOPHYTAJ
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 
 13 2 13 5 8400 16 90 5 

....CRYRTOMONADACEAE 

••••CRYPTOMONAS 
 13 56 1 77 4 
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STREAMS TPIBUTARY Tn LA.KF MICHIGAN 


04126520 MANISTEF RIVER AT mANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIvE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATEJ NOV 24,80J JUN 17,81
MAY 20,81J

TIMEJ 1300J1130J1030J1100 


MAR 18,81J


CELLS PER- CELLS PEP- CELLS PER- CELLS PER-

ORGANISMJ /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAF 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUMJ -J 01, 

....ANACYSTISJ 310# 46J 56J120# 41J1 


..NOSTOCALES 

...NOSTOCACEAE 

....ANABAENA 

....APHANIZOMENONJ ••• 

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....LYNGBYAJ 

....OSCILLATORIAJ --
01.. 1110 

EUGLENOPHYTA (EUGLENOIOS) 
.EUGLENORHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA -- -J13 1 
....TRACHELOMONAS 64# 23 OP MD_ ••• 

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..DINOKONTAE 
...GYMNODINIACEAE 
....GYMNODINIUMJ 28J1 - — 



266 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEF RIVER AT mANISTEE.J
MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BI0LOnICAL DATA,J1980 TO SEPTEMBER 1981
WATER YEAR OCTOBERJ

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 JUL 29,81JSEP 23,81
AUG 26,81

TIME 
 1130J1000 1100 


TOTAL CELLS/ML 2200J12000 4300 


DIVERSITY:J 1.7J
DIVISION 
 1.1 1.5 

.CLASS 1.8J1.2 1.5 

..ORDER 2.7J2.2 2.2 

...FAMILY 3.4J2.5 2.5 

....GENUS 3.6J
3.1 2.8 


CELLS PER- CELLS PER- CELLS PER-
J
ORGANISM 
 /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....TETRAEDRON 14 1 110 1 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIUM 57 3 
...HYDRODICTYACEAF 
....PEDIASTRUM 230 10 * 0 110 3 
...MICRACTINIACEAF 
....GOLENKINIA 
....GOLENKINIOPSIs • 0 
....MICRACTINIUM 28 1 
...00CYSTACEAE 
....ANKISTRODESMUS 43 2 220 2 
....NEPHROCYTIUM 83 1 
....00CYSTIS 84 2 
....QUADRIGULA 57 
....TREUBARIA 14 1 * 0 
...PALMELLACEAE 
....SPHAEROCYSTIS 96 1 28 1 
...SCENEDESMACEAE 
....ACTINASTRUm 330 8 
....COELASTRUM 960 8 
....GLOEOACTINIUM 83 1 -
....SCENEDESMUS 250 2 540 13 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CARTERIA 14 1 
....CHLAMYOOMONAS 300 14 * 0 
...PHACOTACEAE 
....PHACOTUS * 0 

CHRYSOPHYTA 
.BACILLARIOPHYCEAF 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA * 0 98 2 
....MELOSIRA 140 7 300 3 610 14 
....STEPHANODISCUs 42 1 
..RENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
...CYMBELLACEAE 
....AMPHORA 43 2 
....CYMBELLA 14 1 -
...DIATOMACEAE 
....DIATOMA 
...FRAGILARIACEAE 
....FRAGILARIA 100 5 700 6 150 4 
....SYNEDRA 140 7 
...GOMPHONEMATACEAE 
....GOMPHONEIS 
....GOMPHONEMA 29 1 
...NAVICULACEAE 
....NAVICULA 160 7 * 0 
...NITZSCHIACEAE 
....NITZSCHIA 29 1 * 0 
...SURIRELLACEAE 
....SURIRELLA 
.CHRYSOPHYCEAE 
..00HROMONADAEES 
...DINOBRYACEAE 
....DINOBRYON 
...00HROMONADACEAE 
....00HROMONAS 72 3 * 0 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 
...CRYPTOMONADACEAE 
....CRYPTOMONASJ
 • 0 
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267 STREAMS TRIBUTARY To LAKE MICHIGANJ
 

0412o520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATEJ JUL 29,81JSEP 23,81
AUG 26,81J

TIMEJ 1130J1000J1100 


CELLS PER- CELLS PER- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT 


CYANOPHYTAJ
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHR00C0CCALES 

...CHRO000CCACEAE 

....AGmENELLUm 4600 21 360 3 

....ANACysTIS 39000 33 140 3 

..NOSTOCALES 

...NoSTOCACEAE 

....ANABAENA 1700 14 

....APHANIzOmEN0N 24000 20 17000 38 

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....LYNGBYA 490 11 

....OSCILLAToRIA 240 11 450 4 


EUGLENOPHYTAJ
(EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA _ -
....TRACHELOMONAS 29 1 * 0 * 0 

PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...GYMNODINIACEAE 

....GYMNODINIUM 


NOTE: 0 - 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 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 PEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


PAYJ MEANJJMAX MEANJMINJ
MAXJMIN MINJJMEANJWAX MINJJMAXJMEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 

1 475 310 345 508 389 • 413 411 324 357 
2 
3 

379 
411 

320 
319 

350 
342 

506 
426 

390 
385 

425 
401 ---

447 
540 

346 
368 

371 
402 

4 401 312 331 428 393 407 --- 440 398 409 
5 382 318 337 481 395 416 527 403 422 

6 421 333 366 516 404 413 --- 536 394 431 
7 378 330 349 492 379 410 572 390 423 
8 384 326 347 446 391 387 472 403 418 
9 --- --- --- 556 350 394 450 401 425 
10 561 393 422 529 398 424 

11 511 405 428 446 395 416 
12 469 421 440 --- --- 461 394 414 
13 508 443 463 454 393 408 
14 518 446 465 --- 457 398 418 
15 504 457 471 --- 443 398 413 

16 564 456 482 457 407 426 
17 506 461 475 509 431 450 
18 499 455 471 --- --- --- 517 441 468 
19 644 467 500 381 272 319 524 444 466 
20 545 448 474 442 281 321 603 453 484 

21 565 436 487 420 294 338 585 448 488 
22 540 406 445 425 286 335 551 353 430 
23 495 391 417 427 306 351 423 355 376 
24 434 366 394 380 294 319 428 356 378 
25 --- --- --- 369 302 323 531 360 395 

26 347 311 332 449 347 385 
27 390 317 340 422 354 383 
28 471 319 361 406 339 372 
29 573 320 360 409 350 376 
30 --- --- 409 320 345 400 352 376 
31 479 397 420 407 318 347 490 348 387 

MONTH 603 324 413 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 604 361 416 485 314 390 372 277 325 500 298 350 
2 408 348 370 356 293 321 441 288 341 508 320 359 
3 392 343 356 440 313 364 416 265 329 356 284 316 
4 399 339 360 445 293 331 706 279 399 428 278 332 
5 454 339 376 408 305 340 523 304 369 407 287 332 

6 373 337 35? 451 294 345 526 279 339 411 298 335 
7 421 337 367 500 314 361 384 284 321 485 305 355 
8 412 332 358 425 302 336 429 289 341 494 309 352 
9 457 341 370 507 299 318 516 308 385 533 291 355 
10 442 340 368 409 293 326 661 274 338 417 300 337 

11 426 344 377 365 298 321 479 289 370 509 311 353 
12 405 347 369 482 291 343 523 293 357 440 287 333 
13 423 351 374 474 305 363 459 291 350 549 325 389 
14 404 353 375 647 328 398 615 286 402 493 330 391 
15 470 352 386 519 311 366 775 293 368 481 319 381 

16 409 353 378 511 345 412 478 274 337 450 320 363 
17 450 352 385 636 360 438 445 300 332 552 327 378 
18 430 349 388 480 37? 406 444 278 325 517 317 378 
19 464 359 398 526 363 409 464 271 317 499 328 392 
20 425 337 385 441 340 378 582 273 330 461 313 375 

21 455 349 391 403 322 355 405 272 327 571 303 357 
22 593 329 408 519 329 393 553 264 346 377 290 324 
23 474 324 375 770 341 432 609 265 317 982 299 387 
24 641 302 368 448 327 360 416 291 346 602 312 354 
25 412 306 350 458 3?2 357 621 294 342 465 304 343 

26 544 320 374 499 316 368 485 284 337 607 311 365 
?7 534 282 372 591 331 418 445 293 358 515 321 383 
28 418 300 352 426 282 331 765 283 411 477 327 389 
29 --- --- --- 408 280 327 437 296 371 528 319 367 
30 388 285 327 393 283 331 481 341 387 
31 452 283 352 --- --- --- 537 360 423 

MONTH 641 282 375 770 290 364 775 264 349 982 278 36? 
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04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJMEANJJMINJJMAX MEANJMINJMIN 	 MAX MEANJMINJJMAXJMEAN 


JUNEJ JULYJAUGUSTJSEPTEMBER 


1 568 339 413 498 341J482 371J567 382 439
400 413 

2 601 364 422 449 330J379 458 394 420 358
372J 390 

3 445 380 334J493 403 346
344 423 373 356J443 381 

4 520 336 402 336J491 402 347
447 378 368J462 378 

5 460 384 331J507 401 357
334 528 346 369J439 391 


846 483 356J577 403 

7 446 316 378 609 339J410 456 412 613 353 

6 509 348 403 	 363J455 397 346 


371J 451 

8 576 351 407 357J446 387 365
685 429 335J510 414 

9 530 352 414 550 354J399 479 384 409 357
346J 378 

10 700 424 480 344J766 395J432 392
353 400 461 372 


11 483 332 395 	 535 343J464 356J431 392
405 405 361 

12 533 362J453 406
333 384 502 405 365J417 351 386 

13 611 344 395 364J496 429 356
551 422 393J440 390 

14 486 355 406 355J426 393 431 352
460 394 366J 381 

15 822 374 483 491 357J524 418 414 354 374
408 	 377J


458 406 375J 389 

17 409 339 369 640 357J537 422 411 358 

16 863 338 431 	 358J476 424 413 361 


400 372J 364 

18 454 333 383 474 366J486 420 406 349
405 381J 379 

19 491 356 384 365J567 420 432 383 409
448 399 388J

20 914 432 354J463 407 368
359 528 411 362J454 399 


21 677 357 419 	 434 361J498 420 672 375 447
346 368J

403
22 998 358 438 	 463 366J560 377J471 548 364 413 


499 361J619 463
23 511 347 394 	 405 384J424 355 391 

24 497 393 	 515 413 578 456 541 376
350 362J 406J 410 

25 479 385 358J480 406 363
340 	 538 428 365J509 403 


26 443 360 396 	 710 353J524 422 597 353 402
4?4 375J

353 388 409J 459
27 434 	 660 474 653 411J703 370 444 


28 464 342 392 	 505 381J549 421 466 355
413 375J 412 

29 504 403 491 360J454 409 747 358
356 400 373J 415 

30 639 355 399 430 397 386J627 357 428
367J605 421 

31 --- --- --- 476 376J522 412 --- ---
421 	 374J---


MONTH 998 316 403 846 330J766 418 747 346 402
408 	 335J


TEMPERATURE, WATER (DEG. C). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MEAN MAX MINJMEAN MAX MINJMEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 14.5 14.0 14.5 6.5 6.0J6.5 ---J...... .0 .0 .0 
2 14.0 13.0 13.5 6.0 5.5J6.0 --- .0 .0 .0 
3 13.0 12.0 12.5 6.5 5.5J6.0 --- ....... .0 .0 .0 
4 12.5 11.0 11.5 7.0 6.5J7.0 ........,J--- .0 .0 .0 
5 11.5 10.5 11.0 7.0 6.5J6.5 --- .0 .0 .0 

6 11.0 10.5 11.0 6.5 6.0J6.5 --.. --- .0 .0 .0 
7 
8 

12.0 
12.5 

11.0 
11.5 

11.5 
12.0 

6.5 
6.0 

6.0J6.0 ---
5.5J6.0 

--- .0 
,...J--- .0 

.0 

.0 
.0 
.0 

9 --- --- --- 6.5 5.5J6.0 .0 .0 .0 
10 --- 6.0 5.0J5.5 ...... .0 .0 .0 

11 
12 
13 
14 
15 

---
---
---

5.5 
5.0 
5.0 
5.0 
5.0 

4.5J5.0 
4.5J4.5 
4.0J4.5 
5.0J5.0 
5.0J5.0 

.01.01011. 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

16 --- 5.0 4.5J5.0 --- --- .0 .0 .0 
17 --- 5.0 4.0J4.5 ...... ---J--- .0 .0 .0 
18 
19 
20 

--- ---
---

....... 

4.0 
4.5 
4.0 

4.0J4.0 .0 
3.5J4.0 .0 
3.5J3.5 .0 

.0J.0 .0 .0 

.0J.0 .0 .0 

.0J.0 .0 .0 

.0 

.0 

.0 

21 
22 
23 
24 
25 

---
---
---

4.5 
4.0 
4.0 
4.0 
__ 

4.0J4.0 
3.5J4.0 
4.0J4.0 
4.0J4.0 
---J___ 

.5 

.0 

.0 

.0 

.0 

.0J.0 

.0J.0 

.0J.0 

.0J.0 

.0J.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

26 
27 
28 
29 
30 

---
---

....... 

---
---
-.... 
..-.... 
....... 

---
.-••-. 
...... 
.... 

---
---
....... 
...... 
....... 

0 
.0 
.0 
.0 
.0 

.0J.0 

.0J.0 

.0J.0 

.0J.0 

.0J.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
31 7.0 6.5 6.5 --- ...... .0 .0J.0 .5 .0 .0 

MONTH .5 .0 .0 
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04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMEANJJMIN MEANJJJ
MIN MAX MAX MINJJMAXJMEAN
MEANJMINJ


FEBRUARYJMARCHJ
APRILJ MAY 


1 .5 .0 .0 1.5 1.5 1.5 8.5 7.0 8.0 12.0 11.5 11..5
2 .0 .0 .0 
 1.0 .5 1.0 8.0 7.0 7.5 12.0 11.0 11.5
3 .5 .0 .0 1.5 .5 1.0 8.5 8.0 8.5 13.0 11.5 12.0
4 .0 .0 .0 2.0 1.0 1.5 10.0' 9.0 9.5 15.5 13.0 14.0
5 .5 .0 .0 2.0 1.5 1.5 9.5 7.5 8.5 15.0 13.0 14.5 


6 .0 .0 .0 2.0 1.5 1.5 7.5 7.0 7.0, 13.0 12.5 1215
7 .0 .0 .0 1.5 1.5
1.5 9.0 7.0 8..0 13.5 12.5 13.0
A 
 .0 .0 .0 2.5 1.5 2.0 9.5 9.0 9.0 13.5 12.5 13.0
9 .n .0 .0 
 2.5 2.0 2.5 9.5 8.5 9.0 14.5 13.0 13.5

10 .0 .0 .0 2.5 2.5 2.5 10.0 9.5 10.0 13.5 12.0 12.5 


11 .0 .0 .0 2.5 2.0 2.5 11.5 10.0 10.5 11.5 10.5 11.0
12 .0 .0 .0 
 3.0 2.0 2.5 11.5 11.0 11.0 12.0 10.5 11.0
13 .0 .0 .0 3.0 ?.5 3.0 11.5 10.5 11.0 13.5 11.5 12.5
14 .5 .0 .0 2.5 2.0 2.5 11.5 10.5 11.0 13.5 12.5 13.0
15 .0 .0 .0 3.0 2.5 2.5 10.5 10.0 10.5 13.5 12.5 13.0 

16 .5 .0 3.0 2.5 2.5J11.0 10.5 13.0 13.5
.0 . 10.0 14.0

17 .5 .0 .0 
 2.5 2.0 2.0 12.0 10.5 11.0 14.0 13.5 13.5
18 .5 .0 .0 2.0 1.5 1.5 12.0 11.0 11.5 14.0 13.5 13.5
19 .5 .0 .0 1.5 1.0 1.5 11.5 10.5 11.0 14.5 13.5 14.0
20 .5 .0 .5 
 2.0 1.5 1.5 10.5 9.5 10.0 15.5 14.0 14.5 


21 1.0 .5 .5 3.0 2.0 2.5 10.5 9.5 10.0 16.5 15.0 15.5
22 1.0 1.0 1.0 4.0 3.0 3.5 11.0 10.0 10.5 17.0 16.0 16.5
23 1.5 1.0 1.0 4.5 3.5 4.0 11.0 10.5 11.0 17.5 16.5 17.0
24 1.5 1.0 1.5 
 4.5 4.0 4.0 10.5 9.5 10.0 18.5 17.5 18.0
25 1.5 1.0 1.5 5.0 4.0 4.5 11.0 10.0 10.5 19.0 17.5 18.0 

26 1.5 1.0 1.5 4.5 4.0 4.5 10.5 10.0 10.0 19.0 18.0 18.5
27 1.5 1.0 1.0 5.5 4.0 4.5 10.5 9.5 10.0 18.5 17.5 18.0
28 
 1.5 1.0 1.5 6.0 5.0 5.5 11.5 10.5 11.0 18.5 17.0 18.0
29 
 --- 7.5 6.0 6.5 11.5 10.5 11.0 19.5 18.0 18.5
30 7.5 7.0 7.5 12.0 11.0 11.5 19.5 17.0 19.0
31 8.5 6.5 7.5 --- --- --- 18.5 17.5 18.0 

MONTH 1.5 .0 .5 8.5 
 .5 3.0 12.0 7.0 10.0 19.5 10.5 14.5 


DAY MAX MTN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE JULY AUGUST SEPTEMBER 


1 19.5 18.0 18.5 23.0 21.5 22.0 22.5 22.0 22.5 22.0 21.5 22.0 

2 19.5 19.0 19.0 23.5 22.0 22.5 23.0 22.5 22.5 21.5 20.5 21.0 

3 20.0 19.0 19.5 23.5 22.5 23.0 23.0 22.0 22.5 21.0 20.0 20.5 

4 20.5 19.0 19.5 23.5 22.0 23.0 24.0 22.0 23.0 20.5 20.0 20.5 

5 20.5 19.0 19.5 24.5 21.5 23.5 23.0 22.0 22.5 20.5 20.0 20.0 


6 20.5 20.0 20.5 24.0 21.5 23.0 23.0 22.5 22.5 20.5 19.5 20.0 

7 20.5 20.0 20.5 25.5 23.0 24.0 23.0 22.5 22.5 20.5 19.5 20.0 

8 20.5 20.0 20.0 26.5 24.5 25.0 22.5 21.5 22.0 20.0 19.5 20.0 

9 20.0 19.5 19.5 26.0 23.5 25.5 23.0 21.0 21.5 20.0 19.0 19.5 

10 20.0 19.0 19.5 25.5 23.5 24.5 23.0 22.5 22.5 20.5 19.0 19.5 


11 20.5 20.0 20.5 25.0 24.5 24.5 23.0 22.0 22.5 21.0 20.0 20.5 

12 22.0 20.5 21.0 25.0 23.5 24.0 23.0 22.0 22.5 21.0 20.5 21.0

13 21.5 20.5 21.0 25.5 23.5 24.5 23.0 22.5 23.0 21.0 20.5 20.5 

14 22.5 21.5 21.5 25.0 23.5 24.0 23.0 22.5 22.5 21.0 20.0 20.5

15 23.5 22.5 23.0 24.0 22.5 23.5 22.5 21.5 22.5 20.0 19.5 20.0 


16 ?3.0 22.0 22.5 23.0 22.0 23.0 21.5 21.0 21.0 19.5 18.5 19.0 

17 22.0 20.5 21.5 53.5 22.0 23.0 22.0 20.5 21.0 18.5 17.5 18.0 

18 21.5 21.0 21.0 23.5 23.0 23.0 22.0 20.5 21.0 17.5 16.5 17.0 

19 21.0 20.5 21.0 24.0 23.0 23.5 22.0 ?0.0 21.0 18.0 17.0 17.5

20 21.0 20.5 20.5 74.0 23.0 23.5 22.0 20.5 21.5 17.5 17.0 17.0 


21 20.5 19.5 20.0 ?3.5 21.5 22.5 22.0 21.0 21.0 17.0 16.0 16.5 

22 20.0 20.0 20.0 22.0 21.0 21.5 22.5 21.0 22.0 16.5 15.5 16.0 

23 20.5 19.5 20.0 22.5 21.0 21.5 22.5 21.5 22.0 16.0 15.0 15.5 

?4 21.0 20.0 20.5 72.5 22.0 22.5 23.5 22.0 22.5 16.0 15.5 15.5 

25 21.5 21.0 21.0 73.5 22.5 23.0 23.5 22.0 22.5 16.0 15.5 16.0 


26 21.0 20.0 20.5 23.5 22.0 23.0 23.0 22.5 22.5 16.0 15.5 15.5

27 21.5 20.0 20.5 22.0 21.0 22.0 23.0 22.0 22.5 16.0 15.0 15.5 

28 21.0 20.5 21.0 21.5 20.5 21.0 22.0 21.5 21.5 15.5 14.0 14.5

29 21.0 20.5 21.0 21.5 20.0 20.5 22.0 21.5 21.5 14.5 14.0 14.5

30 ?2.0 21.0 21.5 21.5 21.0 21.5 22.5 21.5 22.0 14.5 14.0 14.0 

31 --- --- --- P2.0 20.5 21.5 22.5 21.5 22.0 --- --- ---


MONTH 23.5 20.5 20.0 24.0 22.0 14.0
18.0 26.5 23.0 20.0 22.0 18.5 
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04127000 BOARDMAN RIVER NEAR MAYFIELD, MI 


LOCATION.--Lat 44°38'18", long 85031'10", in SE; NE4 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 mil (482 km2). 


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.--29 years, 192 ft3/s (5.437 m3/s), 14.02 in/yr (356 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 m3/s) Nov. 2, 3, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 358 ft3/s (10.1 m3/s) Apr. 4, gage height, 4.41 ft (1.344 m); minimum,' 52 ft3/s

(1.47 m3/s) Jan. 25, gage height, 2.74 ft (0.835 m); minimum daily, 107 ft3/s (3.03 m3/s) Sept. 24. 


DISCHARGE• IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJJANJ
DEC FEB MARJJ JUL SEP
APRJMAY JUNJAUG 


1 
2 
3 
4 
5 

118 
122 
140 
142 
140 

154 
154 
154 
154 
154 

157 
176 
174 
138 
117 

138 
136 
138 
130 
128 

140 
139 
138 
139 
138 

281 
240 
222 
217 
197 

279 
289 
278 
284 
246 

258 
267 
263 
171 
134 

152 
153 
151 
156 
152 

145 
140 
139 
139 
138 

143 
142 
127 
149 
160 

139 
136 
140 
136 
130 

6 
7 
8 
9 
10 

172 
160 
138 
144 
150 

152 
152 
152 
148 
148 

137 
162 
192 
194 
181 

132 
136 
140 
140 
138 

141 
142 
142 
143 
139 

189 
187 
186 
172 
170 

232 
248 
247 
285 
262 

182 
196 
182 
175 
175 

150 
149 
138 
142 
146 

144 
149 
149 
148 
143 

152 
160 
164 
161 
181 

130 
129 
145 
145 
134 

11 
12 
13 
14 
15 

152 
156 
176 
192 
178 

148 
148 
152 
166 
162 

152 
138 
138 
135 
156 

138 
140 
140 
140 
140 

137 
130 
136 
142 
142 

174 
179 
184 
178 
181 

242 
238 
230 
230 
212 

194 
187 
177 
157 
149 

151 
155 
152 
147 
159 

131 
118 
118 
117 
118 

161 
152 
145 
135 
140 

132 
130 
128 
133 
136 

16 
17 
18 
19 
20 

158 
136 
138 
224 
196 

158 
140 
134 
134 
138 

157 
123 
131 
128 
127 

138 
138 
140 
138 
138 

145 
147 
165 
277 
210 

173 
158 
169 
161 
159 

202 
203 
201 
200 
186 

150 
151 
165 
162 
172 

204 
175 
155 
152 
152 

118 
119 
123 
121 
125 

135 
134 
131 
141 
157 

126 
121 
116 
116 
116 

21 
22 
23 
24 
25 

146 
120 
134 
158 
162 

150 
156 
154 
154 
138 

131 
130 
132 
124 
122 

140 
138 
140 
144 
141 

157 
165 
242 
262 
230 

166 
167 
179 
194 
186 

176 
175 
190 
201 
195 

171 
143 
141 
194 
216 

154 
164 
172 
168 
150 

136 
139 
134 
129 
128 

152 
145 
145 
134 
123 

119 
120 
114 
107 
109 

26 
27 
28 
29 
30 
31 

158 
166 
162 
152 
150 
152 

128 
128 
124 
124 
123 
---

130 
138 
132 
130 
136 
138 

148 
145 
137 
142 
141 
136 

217 
205 
258 
---

180 191 195 
180 186 174 
197 283 162 

'J252 312 149 
321 282 146 
288 --- 148 

149 
147 
146 
142 
147 
---

129 
124 
120 
122 
128 
139 

119 
119 
134 
143 
143 
144 

112 
110 
109 
108 
109 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

4792 
155 
224 
118 
.83 
.96 

4381 
146 
166 
123 
.79 
.88 

4456 
144 
194 
117 
.77 
.89 

4298 
139 
148 
128 
.75 
.86 

4768 
170 
277 
130 
.91 
.95 

6087 
196 
321 
158 

1.05 
1.22 

6985 
233 
312 
175 

1.25 
1.40 

5506 
178 
267 
134 
.96 
1.10 

4630 
154 
204 
138 
.83 
.93 

4070 
131 
149 
117 
.70 
.81 

4471 
144 
181 
119 
.77 
.89 

3735 
125 
145 
107 
.67 
.75 

CAL YR 1980J MAX 429J
TOTAL 64584 MEAN 176 
 MIN 117J
CFSM .95 IN 12.92

WTR YR 1981JMEAN 159 MAX 321JMIN 107JCFSM .86 IN 11.64
TOTAL 58179 




272 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04127800 JORDAN RIVER NEAR EAST JORDAN, MI 


LOCATION.--Lat 45°06'09", long 85°05'53", in NW' 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. Nev. 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, which are poor. Some regulation during the low flows 

by fish hatchery above station. 


AVERAGE DISCHARGE.--15 years, 188 ft3/s (5.324 m2/s), 37.77 in/yr (959 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,360 ft3/s (38.5 m3/s) July 19, 1975, gage height, 6.51 ft (1.984 m); minimum, 

109 ft3/s (3.09 m2/s) Mar. 1, 8, 1967, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 710 ft3/s (20.1 m2/s) Apr. 4, gage height, 5.38 ft (1.640 m), only peak above base 

of 400 ft2/s (11.3 m2/s); minimum, 122 ft2/s (3.455 m3/s) Dec. 17, gage height, 2.85 ft (0.869 m), result of freezeup. 


DISCHARGE, IN CUPIC FEET PER SECOND,JWATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JANJFEBJMAR APRJMAY JUNJJUL AUG SEP 

1 
2 

175 
183 

170 
170 

175 
178 

170 
164 

170 
165 

216 
189 

242 
216 

180 
176 

162 
162 

155 
154 

145 
145 

148 
154 

3 
4 
5 

178 
174 
174 

170 
172 
172 

170 
170 
170 

160 
160 
170 

166 
162 
165 

181 
180 
176 

201 
522 
262 

175 
172 
199 

168 
167 
163 

155 
154 
153 

148 
159 
157 

147 
145 
148 

6 175 172 174 168 168 175 208 187 159 152 149 146 
7 174 174 200 165 168 174 196 175 158 149 157 147 
8 
9 

171 
168 

172 
176 

225 
200 

162 
165 

168 
168 

175 
176 

222 
315 

174 
172 

161 
159 

149 
148 

158 
153 

188 
153 

10 170 174 181 160 170 180 213 175 162 146 150 146 

11 200 170 178 160 172 178 197 176 161 146 148 143 
12 214 167 178 170 153 179 187 172 189 152 149 144 
13 183 174 175 170 165 185 183 170 171 153 149 142 
14 175 187 171 170 170 172 226 170 167 148 151 142 
15 171 176 175 168 171 184 197 170 188 148 186 144 

16 170 170 171 168 188 180 187 168 250 149 156 145 
17 
18 

179 
176 

170 
171 

158 
158 

167 
167 

206 
251 

175 
171 

200 
187 

167 
166 

174 
163 

154 
164 

148 
146 

144 
145 

19 
20 

196 
197 

170 
168 

158 
158 

167 
168 

231 
236 

171 
172 

184 
183 

166 
164 

159 
159 

152 
152 

144 
142 

146 
145 

21 
22 

185 
179 

176 
174 

158 
158 

167 
167 

212 
213 

172 
176 

178 
179 

163 
162 

166 
189 

154 
150 

142 
142 

146 
148 

23 
24 
25 

172 
170 
178 

174 
187 
174 

160 
160 
160 

168 
167 
168 

263 
230 
199 

187 
190 
197 

197 
194 
183 

163 
237 
216 

172 
163 
161 

148 
148 
150 

142 
141 
140 

146 
148 
156 

26 199 170 160 179 187 213 179 179 159 149 141 166 
27 189 170 160 172 190 222 180 174 155 146 157 164 
28 
29 
30 

178 
174 
172 

175 
178 
176 

162 
165 
168 

168 
167 
165 

321 
---

231 
275 
302 

208 
226 
188 

171 
167 
164 

155 
159 
161 

154 
159 
149 

147 
158 
161 

158 
160 
159 

31 171 --- 170 165 251 --- 163 --- 146 147 ---

TOTAL 5570 5199 5304 5172 5428 6005 6440 5433 5042 4686 4658 4513 
MEAN 
MAX 
MIN 
CFSM 
IN. 

180 
214 
168 

2.66 
3.07 

173 
187 
167 

2.56 
2.86 

171 
225 
158 

2.53 
2.92 

167 
179 
160 

2.47 
2.85 

194 
321 
153 

2.87 
2.99 

194 
302 
171 

2.87 
3.30 

215 
522 
178 

3.18 
3.54 

175 
237 
162 

2.59 
2.99 

168 
250 
155 

2.49 
2.77 

151 
164 
146 

2.23 
2.58 

150 
186 
140 

2.22 
2.56 

150 
188 
142 

2.22 
2.48 

CAL YR 1980JTOTAL 68767 MEAN 188 MAX 372JMIN 158JCFSM 2.78 IN 37.84 
WTR YR 1981JTOTAL 63450 MEAN 174 MAX 522JMIN 140JCFSM 2.57 IN 34.92 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 273 

04127800 JORDAN RIVER NEAR EAST JORDAN, MI--CONTINUED 

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 Jan. 28 to Feb. 10 (range in temperature 0.5 to 1.0°C). 

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 14, 15, July 8-10, 13; minimum, 0.0°C on many days during winter period. 


tEmRERATURE. WATER (DEG. Cl, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAXJJMAXJJMAX MINJJJMINJJMINJJMIN
MIN mIN MAX MAX MAXJ


OCTOBER NovEm8FR DECEMBER JANUARY FEBRUARY MARCH 


1 9.5 9.0 5.5 5.5 3.0 3.0 .5 .5 --- 2.5 2.5 

2 9.9 9.5 5.5 5.5 3.0 1.0 .5 .0 2.5 2.0 

3 9.5 8.0 6.0 5.5 1.0 1.0 .0 .0 2.0 2.0 

4 8.0 6.5 6.5 0.0 1.0 1.0 .0 .0 2.0 2.0

5 6.5 6.5 6.0 5.5 1.5 1.0 .0 .0 2.0 2.0 


6 6.5 6.5 5.5 5.5 2.0 1.0 .0 .0 2.0 2.0 

7 6.5 6.5 5.5 5.5 2.5 2.0 .0 .0 2.5 2.0

8 8.0 6.5 5.5 4.5 2.5 2.5 .0 .0 3.0 2.5

9 8.0 6.5 5.0 4.5 P.5 2.5 .0 .0 3.5 3.0 

10 7.0 6.5 5.0 4.5 2.5 .5 .0 .0 3.5 3.5 


11 7.0 7.0 4.5 4.0 .5 .5 .0 .0 1.0 1.0 3.5 3.5 

12 7.0 7.0 4.0 3.0 .5 .5 .0 .0 1.0 1.0 3.5 3.0 

13 7.0 7.0 4.0 3.0 .5 .5 .0 .0 1.0 1.0 3.5 3.0 

14 7.0 6.5 4.0 4.0 .5 .5 .0 .0 1.0 1.0 3.0 2.0 

15 6.5 6.5 4.0 4.0 .5 .5 .0 .0 2.5 1.0 3.0 2.0 


16 7.0 6.5 4.0 3.5 .5 .5 .0. .0 3.0 2.5 3.0 2.0 

17 9.0 7.0 3.5 3.5 .S .0 .0 .0 3.5 3.0 2.0 2.0 

18 9.0 8.0 3.5 3.5 .0 .0 .0 .0 3.5 3.5 2.0 2.0 

19 8.0 7.5 3.5 3.5 .0 .0 .0 .0 3.5 3.5 2.0 2.0 

20 7.5 7.0 3.5 3.5 .0 .0 .5 .0 3.5 3.5 2.0 2.0 


21 7.0 7.0 4.0 3.5 .0 .0 .5 .5 3.5 3.5 3.5 2.0 

22 7.0 6.5 4.0 4.0 .0 .0 1.0 .5 3.5 3.5 4.0 3.0 

23 6.5 6.5 4.5 4.0 .0 .0 1.5 1.0 3.5 3.5 4.0 4.0 

24 7.0 6.5 4.5 4.0 .0 .0 1.5 1.5 3.5 3.5 4.5 4.0 

25 7.0 7.0 4.0 3.5 .0 .0 1.5 1.5 3.5 3.5 5.0 4.5 


26 7.0 6.0 3.5 3.0 .0 .0 2.0 1.5 3.5 3.0 5.0 4.5 

27 6.0 6.0 3.0 3.0 .0 .0 2.0 1.5 3.0 2.5 5.5 4.5 

28 6.0 5.5 3.0 3.0 .0 .0 2.5 2.5 5.5 5.0 

29 5.5 5.5 3.0 3.0 1.0 .5 --- --- 5.5 5.5

30 5.5 5.5 3.0 3.0 1.0 1.0 5.5 5.5 

31 5.5 5.5 --- ___ 1.0 .5 6.5 5.5 


MONTH 9.5 5.5 6.5 3.0 3.0 .0 2.0 .0 6.5 2.0 




274J STREAMS TRIBUTARY TO LAKE MICHIGAN 


04127800 JORDAN RIVER NEAR EAST JORDAN• MI--CONTINUED 


TEMPERATURE. wATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MAXJMAXJJ
DAYJMIN MINJJJMINJJ MIN
MIN MAX MAX MAX MINJJMAXJ

APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 6.5 6.5 9.5 8.5 13.0 11;5 15.0 13.0 17.0 15.5 15.5 15.5 

2 6.5 5.5 9.0 /.0 14.0 12.0 16.0 15.0 17.0 16.0 15.5 14.0
3 8.0 6.5 10.5 8.5 15.0 14.0 16.0 14.5 16.0 15.5 14.0 13.0
4 9.5 8.0 14.0 10.5 15.0 
 14.0 16.0 14.5 16.0 15.5 14.0 13.0
5 9.0 5.0 14.0 11.0 15.0 14.0 16.5 14.5 16.5 15.0 13.5 13.0 


6 5.5 4.0 11.0 9.0 16.0 14.5 16.5 
 14.5 16.5 15.0 13.5 13.5
7 7.5 5.5 10.5 8.5 16.0 13.5 17.5 15.5 16.0 15.5 13.5 
 13.0 

b 7.5 7.5 10.0 9.0 15.0 14.5 18.0 16.0 16.0 15.5 13.5 13.5
9 7.5 6.5 11.5 9.0 15.0 13.5 18.0 
 17.0 16.5 15.0 13.5 11.5
10 8.0 7.5 
 11.5 8.0 15.0 14.0 18.0 14.5 16.5 15.5 14.5 12.5 


11 10.0 8.0 8.0 7.5 15.5 13.0 
 17.0 14.5 16.5 15.0 14.5 13.5
12 10.0 9.0 9.5 7.5 15.0 14.0 16.0 14.5 16.5 15.0 14.5 14.5

13 9.0 7.5 10.5 9.0 
 14.5 14.0 18.0 16.0 16.0 15.5 14.5 13.0
14 9.0 6.5 10.5 9.0 18.0 14.5 17.5 15.0 16.0 16.0 14.0 13.5
15 6.5 4.5 10.5 10.0 18.0 17.0 16.0 14.0 16.0 15.5 14.0 12.5 


16 8.0 6.0 12.0 9.5 17.5 15.5 15.5 14.5 16.0 14.5 12.0 10.5
17 9.0 7.5 12.0 10.0 15.5 13.5 15.5 14.5 15.5 13.5 10.5 
 10.5
18 9.0 8.0 11.0 9.0 14.5 14.0 17.0 14.5 15.0 13.5 10.5 9.5
19 8.5 6.5 11.5 9.0 15.0 13.5 17.0 16.0 15.5 
 13.5 10.5 9.5
20 6.5 5.5 12.5 10.0 15.0 13.5 16.5 15.5 15.5 13.5 10.5 9.5 


21 6.0 5.0 13.5 11.5 13.5 13.5 15.5 14.5 15.5 14.0 10.0 9.5
22 7.0 6.0 14.0 12.0 13.5 13.5 14.5 12.5 15.0 14.5 9.5 
 8.5
23 7.0 7.0 14.0 13.5 14.5 12.5 15.0 13.0 16.0 14.5 8.5 8.0
24 7.5 7.0 13.5 13.0 14.5 13.5 15.5 14.0 
 16.5 15.5 9.0 8.0
25 7.5 7.0 14.5 13.0 14.5 13.5 16.0 15.0 16.5 14.5 9.5 9.0 

26 7.0 6.0 14.5 13.5 14.0 11.5 16.0 15.0 16.0 15.0 10.5 9.5
27 8.0 6.5 13.5 12.0 14.5 12.0 16.0 13.5 15.0 14.5 10.0 10.0
28 8.0 7.5 13.5 12.0 14.0 
 13.0 14.5 13.5 15.0 15.0 10.0 9.0
29 8.5 7.5 14.5 13.0 15.0 13.5 15.0 12.5 15.0 14.5 9.0 8.5
30 8.5 7.5 14.5 14.0 15.0 14.0 15.5 13.5 15.5 14.5 8.5 8.5
31 --- --- 14.0 11.0 --- -_- 16.5 14.5 15.5 15.0 --- ---


MONTH 10.0 4.0 14.5 7.0 
 18.0 11.5 18.0 12.5 17.0 13.5 15.5 8.0 
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275 STREAMS TRIBUTARY TO LAKE HURON 

04127918 PINE RIVER NEAR RUDYARD, MI 

LOCATION.--Lat 46°11'09", long 84°35'52", in NW; 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.--9 years, 238 ft3/s (6.740 m3/s), 17.57 in/yr (446 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,190 ft3/s (119 m3/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 ft3/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) 

Mar. 30 1500 42.5 ice jam Apr. 4 1400 *2600 73.6 *12.35 3.764 

Minimum discharge, 57 ft3/s (1.61 m3/s) part or all of each day Aug. 23-29, gage height, 1.87 ft (0.570 m). 

DISCHARGE. IN CUHIC FEET 0FR SECOND, WATEO YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

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

1 150 120 140 82 72 310 1330 198 86 204 62 68 
2 151 117 131 82 72 280 1230 186 85 163 61 71 
3 135 114 125 82 70 265 1100 171 93 134 62 71 
4 123 113 120 82 69 250 2190 210 121 115 79 66 
5 115 111 115 80 69 240 1830 278 108 103 134 63 

6 111 109 111 78 69 220 1120 264 101 94 108 62 
7 111 113 108 78 69 210 763 217 98 88 92 61 
8 113 109 100 78 69 200 1040 191 124 84 89 71 
9 100 131 95 78 69 190 983 174 157 80 85 85 

10 96 154 85 78 69 180 670 162 132 74 80 79 

11 104 134 83 78 69 170 529 149 118 73 76 80 
12 103 184 82 78 70 165 419 141 109 70 81 75 
13 101 238 42 78 70 160 337 134 106 68 85 76 
14 101 354 62 78 72 150 640 128 110 68 83 73 
15 101 305 82 78 74 145 502 122 139 66 78 69 

16 100 231 8U 78 74 140 379 116 207 65 74 64 
17 102 218 81 78 76 140 325 112 183 66 69 64 
18 120 189 79 78 86 135 298 108 146 84 66 69 
19 119 216 79 78 130 130 264 104 149 82 64 66 
20 115 172 80 78 180 130 234 101 126 75 61 64 

21 111 214 80 78 240 130 215 96 116 72 60 62 
22 111 198 60 7d 300 135 201 94 115 69 61 61 
23 110 205 80 78 400 150 235 92 114 67 58 60 
24 123 258 80 78 600 180 362 91 106 66 57 60 
25 190 195 80 78 540 250 319 101 103 65 57 61 

26 175 170 79 78 450 380 266 103 98 68 57 67 
27 161 160 78 76 380 550 235 97 91 68 57 71 
28 147 149 80 76 340 800 229 95 85 65 57 69 
29 136 147 80 74 --- 1200 242 90 184 65 59 72 
30 128 144 80 72 1400 221 91 252 65 66 69 
31 122 --- 80 72 1390 --- 90 --- 64 68 ---

TOTAL 3785 5272 2817 ?416 4848 10375 18708 4306 3762 2590 2246 2049 
MEAN 122 176 90.9 77.9 173 335 624 139 125 83.5 72.5 68.3 
MAX 190 354 140 82 600 1400 2190 278 252 204 134 85 
MIN 96 109 78 72 69 130 201 90 85 64 57 60 
CFSM .66 .96 .49 .42 .94 1.82 3.39 .76 .68 .45 .39 .37 
IN. .77 1.07 .57 .49 .98 2.10 3.78 .87 .76 .52 .45 .41 

CAL YR 1980 TOTAL 74977 MEAN 205 MAX 3620 MIN 69 CFSM 1.11 IN 15.16 
WTR YR 1981 TOTAL 63174 MEAN 173 MAX 2190 MIN 57 CFSM .94 IN 12.77 
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276 STREAMS TRIBUTARY TO LAKE HURON 

04128000 STURGEON RIVER NEAR WOLVERINE, MI 

LOCATION.--Lat 45°]7'56", long 84°36'40", in SEA NE; 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 mil (440 km2), approximately. 

WATER-DISCHARGE RECORDS 

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

REVISED RECORDS.--WSP 1307: 1944(M), 1948(M). 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 km) upstream at different datums. 

REMARKS.--Water-discharge records good except those for the winter period, which are poor. Prior to July 1975 intermittent regulation 
at low flows by ponds 2.4 mi (3.9' km) above station. 

AVERAGE DISCHARGE.--39 years, 218 ft2/s (6.174 m2/s), 17.41 in/yr (442 mm/yr). 

EXTREMES POR PERIOD OF RECORD.--Maximum discharge, 1,290 ft2/s (36.5 m2/s) Sept. 29, 1972, gage height, 3.72 ft (1.134 m); maximum gage 
height, 4.48 ft (1.366 m) Sept. 14, 196]; minimum discharge, 94 ft2/s (2.66 m2/s) Jan. 19, 1971, result of freezeup; minimum daily, 
113 ft2/s (3.20 m2/s) Aug. 6, 1958. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 485 ft3/s (13.7 m2/s) Apr. 4, gage height, 2.58 ft (0.786 m); maximum gage height, 2.85 ft 
(0.869 m) Jan. 13, backwater from ice; minimum discharge,114 ft 3/s (3.23 m3/s) Dec. 17, gage height, 1.31 ft (0.399 m), result of 
freezeup. 

DISCHARGE. IN CUAIC FEET PER sEcoNn. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEBJJMARJAPRJMAY JUNJJUL AUG SEP 

1 187 195 198 197 180 309J' 324 216 176 135 135 181 
2 198 192 202 202 165 247 304 203 173 132 134 202 
3 211 193 198 173 160 219 275 203 186 132 139 169 
4 198 194 190 198 165 214 436 198 227 131 167 158 
5 192 196 198 198 165 206 393 200 189 131 170 158 

6 191 194 199 198 170 204 281 205 176 127 153 154 
7 193 197 211 198 190 206 251 195 169 122 165 153 
8 190 197 262 198 182 205 246 187 167 121 281 212 
9 185 204 255 200 174 211 395 185 167 122 204 181 
10 186 207 220 200 165 217 304 185 165 120 184 201 

11 196 200 210 200 155 209 255 191 165 121 169 180 
12 217 195 208 202 150 199 232 190 167 123 155 174 
13 206 203 205 205 162 203 221 186 173 124 152 159 
14 200 228 202 202 180 190 260 183 169 122 154 152 
15 195 219 200 202 205 205 247 180 178 122 192 148 

16 194 206 180 200 216 208 219 180 272 122 169 147 
17 201 200 152 200 252 196 229 176 189 125 153 149 
14 213 202 190 200 297 189 223 176 162 127 146 148 
19 217 199 190 200 352 184 205 174 156 126 142 149 
20 227 200 192 198 311 185 201 173 149 133 141 148 

21 226 204 190 190 275 186 195 170 160 133 136 148 
22 218 209 190 194 265 192 194 168 181 131 137 149 
23 206 203 188 196 287 203 231 168 178 128 142 148 
24 201 208 185 194 289 216 259 201 156 129 149 147 
25 205 199 160 191 258 224 228 255 152 137 147 154 

26 215 192 185 199 237 239 211 218 147 143 145 176 
27 218 190 188 194 233 250 207 214 142 135 178 181 
28 207 198 190 192 386 262 218 197 136 136 169 172 
29 201 201 192 192 --- 315 295 188 138 153 181 164 
30 199 200 197 190 357 241 184 136 142 206 162 
31 197 --- 196 180 351 --- 179 --- 138 183 ---

TOTAL 6290 6025 6143 6083 6226 7001 7780 5928 5101 4023 5078 4924 
MEAN 203 201 198 196 222 226 259 191 170 130 164 164 
MAX 227 228 262 205 386 357 436 255 272 153 281 212 
MIN 185 190 152 173 150 184 194 168 136 120 134 147 
CFSM 1.19 1.18 1.17 1.15 1.31 1.33 1.52 1.12 1.00 .77 .97 .97 
IN. 1.38 1.32 1.34 1.33 1.36 1.53 1.70 1.30 1.12 .88 1.11 1.08 

TOTAL 80946 MEAN 221 MAX 687J 17.71 

WTR YR 1981JTOTAL 70602 MEAN 193 MAX 436JCFSM 1.14 IN 15.45 

CAL YR 1980J MIN 152JCFSM 1.30 INJ


MIN 120J
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� 277STREAMS TRIBUTARY TO LAKE HURON 

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 Oct. 24 to Nov. 7 (range in temperature 5.0 to 6.5°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 periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 21.0°C July 9; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MIN MIN MINJJJMINJJMINJJMIN
DAY MAXJJMAXJJMAX MAX MAX MAXJ


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 12.0 11.0 .5 .5 .0 .0 .0 .0 2.0 2.0 

2 12.0 11.5 .0 .0 .0 .0 .0 .0 2.5 2.0 

3 11.5 10.5 .0 .0 .0 .0 .0 .0 2.0 2.0 

4 10.0 9.0 .0 .0 .0 .0 .0 .0 2.0 2.0 
5 8.5 8.0 .0 .0 .0 .0 .0 .0 2.5 2.0 


6 8.5 8.0 .0 .0 .0 .0 .0 .0 2.5 2.0 

7 8.5 8.0 --- --- .5 .0 .0 .0 .0 .0 2.5 2.0 

8 10.0 8.5 5.0 5.0 .5 .5 .0 .0 .0 .0 3.5 2.5 

9 10.0 8.5 4.5 4.5 .5 .5 .0 .0 .0 .0 3.5 3.5 

10 8.5 8.5 4.5 4.5 .5 .0 .0 .0 .0 .0 3.5 3.5 


11 8.5 8.5 4.5 4.0 .0 .0 .0 .0 .0 .0 3.5 3.0 

12 8.5 8.5 4.0 4.0 .0 .0 .0 .0 .0 .0 3.5 3.0 

13 8.5 8.5 4.0 4.0 .0 .0 .0 .0 .0 .0 3.5 3.0 

14 8.5 8.5 3.5 3.5 .0 .0 .0 .0 .0 .0 3.0 2.0 

15 8.5 8.0 3.5 3.5 .0 .0 .0 .0 .0 .0 3.0 2.5 


16 8.0 8.0 3.5 2.0 .0 .0 .0 .0 .5 .0 3.0 2.0 

17 10.0 8.0 2.0 2.0 .0 .0 .0 .0 .5 .5 2.0 2.0 

18 9.5 8.5 1.5 1.5 .0 .0 .0 .0 .5 2.5 2.0 2.0 

19 8.5 8.0 1.5 1.5 .0 .0 .0 .0 2.5 2.5 2.0 2.0 

20 8.0 7.5 1.5 1.5 .0 .0 .0 .0 2.5 2.5 2.0 2.0 


21 7.5 7.5 1.5 1.5 .0 .0 .0 .0 3.0 2.5 4.0 2.0 

22 7.5 7.0 1.5 1.0 .0 .0 .0 .0 3.0 2.5 4.0 3.0 

23 7.0 6.5 1.5 1.5 .0 .0 .0 .0 2.5 2.5 4.5 3.5 

24 --- --- 1.5 1.5 .0 .0 .0 .0 2.5 2.5 5.0 4.0 

25 1.5 1.0 .0 .0 .0 .0 2.5 2.5 5.5 4.0 


26 1.0 1.0 .0 .0 .0 .0 2.5 2.0 5.5 4.0 

27 .5 .5 .0 .0 .0 .0 2.0 1.5 6.5 4.0 

28 .5 .5 .0 .0 .0 .0 2.0 2.0 6.5 4.5 


.0 ---
29 .5 .5 .0 .0 .0 --- 6.5 6.0 

30 .5 .5 .0 .0 .0 .0 --- 6.5 6.0 

31 --- --- .0 .0 .0 .0 --- 7.0 6.0 


MONTH .5 .0 .0 .0 3.0 .0 7.0 2.0 
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STREAMS TRIBUTARY TO LAKE HURON 


04128000 STURGEON RIVER NEAR WOLVERINE, MI--CONTINUED 


TEMPERATURE, WATER (DFG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


J

MIN MIN MAX
DAY MAXJMAXJJMAX MINJJJMAX MINJJMINJJMAXJMIN 


APRIL MAY 
 JUNE JULY 
 AUGUST SEPTEMBER 

1 
 7.0 6.0 9.5 8.0 15.0 13.0 18.0 13.5 19.5 16.0 17.0 15.5
2 7.5 5.0 9.5 7.0 17.0 13.0 18.5 15.5 18.5 16.5 16.0 14.53 8.5 7.0 10.0 
 8.5 16.5 15.5 17.5 15.5 18.0 16.5 15.0 13.0
4 
 9.5 8.5 14.5 10.0 17.0 14.5 17.5 15.5 18.0 16.5 15.0 13.0
5 9.5 5.5 13.5 11.0 
 18.0 14.5 18.5 15.0 18.0 15.5 14.5 13.0 


6 6.5 4.5 11.5 9.0 18.5 15.0 
 19.0 15.0 17.0 16.0 14.5 14.0
7 8.5 5.0 
 11.5 8.5 16.5 13.5 19.5 16.0 17.0 16.0 14.5 13.0
8 8.5 8.0 11.0 9.0 
 16.5 15.0 20.5 17.0 17.0 16.0 14.5 13.5
9 7.5 6.0 13.0 9.5 17.0 
 14.0 21.0 18.5 18.0 15.0 14.0 12.0
10 8.0 7.0 11.5 8.5 16.0 14.0 19.5 16.0 17.5 16.0 15.0 
 13.0 


11 10.5 8.0 8.5 7.5 17.5 
 13.5 18.0 16.0 17.0 15.5 15.5 13.0
12 10.0 8.0 9.5 7.5 17.0 15.0 19.0 
 16.5 17.0 14.5 15.5 14.0
13 9.5 6.5 10.5 9.0 16.0 14.5 20.5 
 17.0 16.5 15.0 15.5 13.0
14 9.5 6.5 10.5 8.5 18.5 15.5 18.5 16.0 
 16.5 15.5 15.5 13.5
15 7.0 5.5 11.0 9.5 19.5 
 17.0 17.5 15.5 16.5 15.5 14.5 12.5 

16 8.5 5.5 13.5 9.5 
 18.0 16.0 16.5 15.0 16.5 14.0 13.0 11.5
17 9.5 8.5 12.5 10.0 17.5 14.5 17.0 15.0 16.0 13.0 11.5 11.0
18 9.5 7.5 12.5 9.5 16.5 15.0 18.5 15.0 
 15.5 13.0 11.0 10.5
19 9.0 6.5 13.0 9.5 17.0 14.5 18.0 16.0 
 15.5 13.0 12.0 10.5
20 7.0 5.0 14.0 10.0 14.5 13.5 17.5 16.5 15.5 13.0 12.0 10.5 


21 7.0 5.0 15.5 11.5 
 14.5 13.5 16.5 15.5 16.0 13.0 10.5 10.5
22 7.5 6.0 16.0 12.5 14.0 
 13.5 16.0 13.5 16.0 13.5 10.5 9.5
23 7.5 7.0 15.5 14.0 16.0 
 12.5 15.5 13.5 16.5 14.0 9.5 9.0
24 8.0 6.0 14.5 14.0 15.5 14.0 16.5 
 14.0 17.5 15.5 9.0 9.0
25 7.5 
 6.5 16.0 13.5 15.0 13.5 16.5 15.0 17.5 13.5 9.5 9.0 


2b 7.5 6.0 15.0 13.5 15.5 12.5 18.0 15.5 16.5 14.0 11.0 
 10.0
27 8.0 6.0 14.5 13.5 16.0 12.5 
 16.5 14.0 15.0 14.5 11.5 11.0
28 8.0 7.5 16.5 13.0 15.5 13.5 15.5 13.5 15.0 14.5 11.0 9.5
29 8.5 6.5 
 17.0 14.5 17.5 15.0 16.5 12.5 15.0 14.5 10.0 9.5
30 9.5 7.0 17.0 
 14.5 17.0 15.0 17.0 13.5 16.0 14.5 9.5 9.5
31 --- --- 15.5 12.5 ---
 --- 18.5 14.5 17.0 15.0 --- ---

MONTH 10.5 4.5 17.0 7.0 
 19.5 12.5 21.0 12.5 19.5 13.0 17.0 9.0 




� 279 STREAMS TRIBUTARY TO LAKE HURON 

04128500 INDIAN RIVER AT INDIAN RIVER, MI 

LOCATION.--Lat 45°24'38", long 84037'12", in NE; SW4 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 mil (1,510 km2 ). 


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


REVISED RECORDS.--WSP 1437: 1942(M), 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 (180.201 m) 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.--39 years, 570 ft3/s (16.14 m3/s), 13.28 in/yr (337 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 1,250 ft3/s (35.4 m3/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 m3/s) September 2, 1970; minimum daily gage height, 3.34 ft 
(1.018 m) Oct. 21, 1957. 

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 672 ft3/s (19.0 m3/s) December 14; maximum daily gage height, 4.15 ft (1.265 m), 
Apr. 30, May 1; minimum daily discharge, 237 ft3/s (6.71 m3/s) August 6, 8; minimum daily gage height, 3.44 ft (1.049 m) Feb. 6, 7. 

DISCHARGE.J
IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 
2 

404 
400 

480 
462 

593 
632 

588 
589 

488 
495 

588 
602 

588 
590 

668 
647 

436 
423 

463 
475 

276 
280 

288 
343 

3 
4 
5 

403 
381 
346 

455 
483 
476 

606 
576 
578 

586 
583 
563 

503 
499 
498 

612 
620 
633 

620 
614 
658 

621 
635 
653 

424 
410 
409 

486 
496 
505 

284 
290 
270 

390 
431 
416 

6 
7 
8 
9 

312 
319 
331 
346 

452 
468 
461 
462 

577 
574 
585 
574 

557 
555 
553 
549 

498 
500 
505 
506 

635 
641 
644 
652 

637 
617 
632 
623 

656 
628 
633 
632 

425 
399 
367 
404 

500 
492 
463 
480 

237 
238 
237 
238 

389 
355 
401 
394 

10 334 491 592 549 517 655 622 644 406 470 248 386 

11 
12 

361 
381 

496 
492 

617 
640 

547 
549 

527 
531 

660 
658 

616 
603 

639 
626 

414 
407 

450 
441 

260 
270 

398 
419 

13 
14 
15 

379 
374 
383 

512 
537 
550 

660 
672 
671 

551 
542 
543 

527 
524 
523 

671 
660 
662 

580 
612 
564 

596 
572 
563 

386 
395 
388 

457 
443 
420 

300 
306 
316 

422 
434 
447 

16 
17 
18 
19 
20 

380 
354 
355 
375 
377 

554 
565 
571 
568 
562 

669 
662 
667 
659 
656 

541 
537 
532 
533 
527 

529 
528 
531 
533 
533 

669 
659 
660 
666 
662 

549 
566 
589 
574 
600 

564 
569 
560 
539 
518 

414 
447 
438 
495 
522 

406 
385 
358 
330 
317 

335 
326 
327 
328 
329 

463 
459 
410 
399 
393 

21 
22 
23 
24 
25 

413 
444 
431 
430 
453 

591 
566 
586 
613 
597 

652 
647 
647 
638 
626 

522 
520 
515 
514 
505 

536 
531 
535 
534 
533 

659 
659 
649 
638 
621 

566 
571 
620 
658 
631 

499 
486 
478 
461 
449 

540 
559 
536 
526 
524 

338 
316 
305 
298 
304 

328 
313 
275 
287 
284 

378 
383 
364 
346 
326 

26 
27 
28 
29 
30 
31 

475 
467 
474 
471 
429 
474 

583 
596 
601 
603 
587 
---

623 
618 
611 
604 
596 
597 

508 
498 
500 
499 
493 
488 

542 
555 
583 
---

610 
602 
587 
586 
584 
590 

625 
635 
649 
656 
664 
---

433 
437 
427 
427 
453 
439 

503 
489 
448 
440 
464 
---

339 
322 
330 
300 
275 
267 

283 
275 
277 
270 
302 
293 

309 
260 
355 
340 
335 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

12256 
395 
475 
312 
.68 
.78 

16020 
534 
613 
452 
.92 
1.02 

19319 
623 
672 
574 
1.07 
1.23 

16636 
537 
589 
488 
.92 
1.06 

14644 
523 
583 
48A 
.90 
.93 

19694 
635 
671 
584 
1.09 
1.26 

18329 
611 
664 
549 
1.05 
1.17 

17152 
553 
668 
427 
.95 
1.09 

13438 
448 
559 
367 
.77 
.86 

12231 
395 
505 
267 
.68 
.78 

8882 
287 
335 
237 
.49 
.57 

11433 
381 
463 
260 
.65 
.73 

CAL YR 1980J198552 MEAN 542JMIN 280J
TOTAL 
 MAX 715JCFSM .93 INJ
12.67

WTR YR 1981J
TOTAL 180034 MEAN 493JMIN 237J11.49
MAX 672JCFSM .85 INJ




280 J
 STREAMS TRIBUTARY TO LAKE HURON 


04129000 PIGEON RIVER NEAR VANDERBILT, MI 


LOCATION.--Lat 45°10'15", long 84°26'18", in SEA SW1/4 sec.9, T.32 N., R.1 W., Otsego County, Hydrologic Unit 04070004, on right bank at 

Pigeon River Headquarters, 11.1J
(17.9 km) east of Vanderbilt, and 26 mi (41.8 km) upstream from Mullett Lake. 


DRAINAGE AREA.--63 mil (160 km2), 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.--31 years, 77.8 ft3/s (2.203 m3/s), 16.77 in/yr (426 mm/yr). 


EXTREMES POR PERIOD OF RECORD.--Maximum discharge, 1,500 ft3/s (42.5 m3/ s) May 15, 1957, gage height, 6.80 ft (2.073 m), from 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, 394 ft3/s (11.2 m3/s) Apr. 4, gage height, 4.83 ft (1.472 m); minimum, 24 ft3/s (0.68 m3/s) 

Dec. 3, 4, gage height, 1.60 ft (0.488 m), result of freezeup. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FE8JJAPR MAY JUNJAUG SEP
MAR JUL 


1 61 67 72 73 57 115 124 78 58 56 47 57 

2 69 64 67 .56 56 95 116 72 57 56 46 67 

3 74 63 58 56 56 83 107 69 58 56 49 57 

4 75 66 58 61 55 77 206 68 80 56 51 58 

5 67 65 60 61 54 69 190 68 68 54 54 55 


6 68 66 62 61 54 72 104 68 58 54 54 54 

7 64 66 66 61 54 69 88 64 56 56 54 57 

H 62 65 104 61 54 70 96 64 57 51 64 90 

9 64 71 95 61 54 70 186 63 58 47 65 76 

10 62 74 86 61 53 71 128 67 55 47 56 78 


11 65 68 78 61 53 70 99 67 56 46 55 67 

12 66 67 70 66 53 70 86 63 56 47 53 57 

13 66 65 10 64 54 74 77 62 66 49 52 56 

14 63 78 70 63 54 68 96 62 58 46 54 59 

15 63 75 68 63 54 71 95 60 76 46 57 56 


16 64 67 71 62 60 75 81 61 166 49 65 56 

17 70 71 70 62 84 71 86 63 97 47 58 55 

18 68 70 73 61 96 68 76 60 67 47 58 58 

19 73 66 14 61 125 67 76 57 59 49 54 54 

20 67 61 70 61 121 65 73 56 60 57 51 54 


21 79 66 70 58 95 64 70 55 65 66 48 55 

22 75 72 70 56 94 71 68 58 79 59 48 54 

23 67 72 70 56 107 71 78 57 85 56 48 54 

24 68 74 72 57 112 76 96 70 61 50 48 56 

25 72 70 71 57 93 79 82 97 62 47 50 56 


26 72 68 71 58 86 85 76 70 58 47 47 57 

27 70 65 71 58 81 86 71 68 58 49 56 67 

28 72 71 72 58 150 100 78 62 56 51 65 67 

29 72 74 90 58 --- 132 116 60 56 58 59 64 

30 68 74 87 58 161 93 59 54 57 69 61 

31 64 --- 87 58 143 --- 58 --- 53 65 ---


TOTAL 2110 2061 2273 1868 2119 2558 3018 2006 2000 1609 1700 1812 

MEAN 68.1 68.7 73.3 60.3 75.7 82.5 101 64.7 66.7 51.9 54.8 60.4 

MAX 79 78 104 73 150 161 206 97 166 66 69 90 

MIN 61 61 56 56 53 64 68 55 54 46 46 54 

CFSM 1.08 1.09 1.16 .96 1.20 1.31 1.60 1.03 1.06 .82 .87 .96 

IN. 1.25 1.22 1.34 1.10 1.25 1.51 1.78 1.18 1.18 .95 1.00 1.07 


TOTAL MAX 332JCFSM 1.18 16.08 

WTR YR 1981JTOTAL 25134 MAX 206JCFSM 1.09 IN 14.84 

CAL YR 1980J27229 MEAN 74.4JMIN 48JINJ


MEAN 68.9JMIN 46J




281 STREAMS TRIBUTARY TO LAKE HURONJ
 

04129500 PIGEON RIVER AT AFTON, MI 


LOCATION.--Lat 45°22'26", long 84°30'54", in Mk NE1/4 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 km) 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 September 1981 (discontinued). 


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.--39 years, 139 ft3/s (3.936 m3/s), 11.87 in/yr (301 mm/yr). 


EXTREMES POR 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, 

45 ft3/s (1.27 m3/s) July 11, 12, 1981. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 288 ft3/s (8.16 m3/s) Apr. 5, gage height, 5.39 ft (1.643 m); maximum gage height, 

6.16 ft (1.878 m) Mar. 1, backwater from ice; minimum discharge, 45 ft3/s (1.27 m3/s) July 11, 12, gage height, 4.39 ft (1.338 m). 


DISCHARGE,JIN CUP,IC FEET PER SECOND, WATER YEAR OCTOHER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEN MAR APR MAY JUNJJUL AUG SEP 

1 79 91 103 88 87 185 ell 146 81 62 60 83 
2 91 99 '14 86 86 170 196 126 81 62 60 89 
3 101 85 53 86 •86 160 179 93 83 62 60 81 
4 97 77 54 86 86 158 221 105 91 60 58 75 
5 83 93 56 86 87 133 288 105 89 62 66 73 

6 91 99 74 86 88 124 246 81 87 64 62 70 
7 93 91 100 86 86 99 170 87 79 62 70 70 
8 83 99 140 86 86 103 170 95 75 62 70 89 
9 91 89 120 80 86 105 215 72 73 60 85 103 
10 89 99 105 86 87 103 248 103 72 54 79 103 

11 91 101 97 86 88 112 169 99 73 47 73 97 
12 .'85 99 92 86 88 118 165 96 73 52 66 83 
13 91 95 92 88 88 85 153 89 75 54 68 77 
14 97 103 91 86 88 95 146 91 79 51 64 73 
15 97 101 91 85 88 107 158 89 91 51 73 70 

16 97 83 90 86 88 105 149 85 137 52 79 70 
17 99 77 90 86 89 97 142 83 167 54 73 68 
18 99 81 90 86 92 81 124 85 149 58 70 70 
19 99 99 90 88 94 93 114 83 81 58 68 66 
20 97 89 90 86 99 101 109 75 77 58 60 64 

21 05 89 92 86 102 105 101 77 83 68 60 66 
22 101 95 91 87 108 187 103 77 97 68 60 66 
23 101 93 90 87 115 112 124 77 101 68 60 68 
24 101 97 90 87 127 118 160 97 99 62 60 68 
25 103 101 90 88 135 107 135 107 89 60 56 73 

26 105 89 90 88 150 109 135 120 72 58 60 79 
27 95 92 90 87 160 114 105 97 70 56 64 87 
28 97 97 90 87 195 116 109 91 68 58 64 89 
29 103 101 89 87 --- 165 140 93 68 62 75 83 
30 99 93 88 87 198 158 85 68 64 81 79 
31 81 --- 87 87 221 --- 81 --- 66 83 ---

TOTAL 2931 2797 2789 2677 2859 3806 4843 2889 2628 1835 2087 2332 
MEAN 94.5 93.2 90.0 86.4 102 123 161 93.2 87.6 59.2 67.3 77.7 
MAX 105 103 140 88 195 221 288 146 167 68 85 103 
MIN 79 77 53 85 86 81 101 72 68 47 56 64 
CFSM .99 .59 .57 .54 .64 .77 1.01 .59 .55 .37 .42 .49 
IN. .69 .65 .65 .63 .67 .89 1.13 .68 .61 .43 .49 .55 

CAL YR 1980 TOTAL 41617JMAX 333JCFSM .72J
MEAN 114JMIN 53JIN 9.74 

WIR YR 19'11 TOTAL 34473 MEANJJMAX 288JCFSM .59JIN 8.07
94.4JMIN 47J
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282 STREAMS TRIBUTARY TO LAKE HURON 

04130000 CHEBOYGAN RIVER NEAR CHEBOYGAN, MI 

LOCATION.--Lat 45°34'38", long 84°29'15", in SW14 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 mil (2,240 km2). 

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.--39 years, 823 ft3/s (23.31 m3/s), 12.92 in/yr (328 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. 

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 1,240 ft3/s (35.1 m3/s) Apr. 3; maximum daily gage height, 2.63 ft (0.802 m) 
June 16; minimum daily discharge, 266 ft3/s (7.53 m3/s) Aug. 23, Sept. 25; minimum daily gage height, 1.34 ft (0.408 m) Mar. 22. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

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

1 431 712 788 742 7?7 1040 881 1020 637 665 439 497 
2 465 696 789 778 769 1120 963 937 492 835 452 870 
3 480 714 795 795 844 1200 1240 920 594 825 453 1050 
4 475 763 786 819 857 1200 837 928 512 826 421 986 
5 463 789 8J6 808 845 1200 822 955 622 831 377 542 

6 447 643 745 808 843 1200 880 965 629 802 323 344 
7 481 627 748 823 844 1200 843 971 491 721 333 317 
8 538 746 748 822 844 1190 748 1010 540 445 430 607 
9 611 550 747 843 837 1180 657 947 729 682 485 789 

10 606 771 765 852 851 1180 657 962 658 692 457 448 

11 614 1060 789 869 866 1190 642 989 727 562 539 565 
12 638 1050 769 874 865 1180 648 969 614 562 605 828 
13 635 1040 865 869 855 1180 624 749 501 633 623 713 
14 637 104n 933 846 842 1120 672 735 540 466 554 540 
15 64? 1050 828 822 821 1120 769 739 612 467 410 809 

16 '43 1050 723 828 799 1070 816 804 677 456 566 813 
17 637 990 718 819 770 994 844 839 862 418 599 570 
18 572 934 741 807 735 980 921 801 897 326 541 367 
19 600 939 749 788 690 981 931 685 1010 330 495 338 
20 624 938 741 780 728 979 978 602 1120 402 427 423 

21 691 953 743 761 793 967 927 574 1040 491 428 415 
22 624 944 741 756 778 964 1030 541 1000 473 342 423 
23 637 928 732 747 798 880 1090 513 799 450 266 420 
24 718 963 752 738 810 752 1090 485 599 438 371 330 
25 695 898 747 721 804 740 1040 448 606 447 426 266 

26 738 801 738 708 944 743 1030 475 587 507 383 286 
27 691 807 750 713 1080 757 1030 518 548 466 314 335 
28 717 828 734 723 1050 722 1040 563 530 424 426 733 
29 706 820 739 728 --- 740 1030 624 517 318 444 631 
30 684 815 734 733 798 1030 768 571 369 375 448 
31 665 --- 743 733 884 --- 747 --- 442 327 ---

TOTAL 18767 25859 23746 24453 23289 31451 26710 23783 20261 16771 13631 16753 
MEAN 605 862 766 789 832 1015 890 767 675 541 440 558 
MAX 738 1060 933 874 1080 1200 1240 1020 1120 835 623 1050 
MIN 431 550 718 708 690 722 624 448 491 318 266 266 
CFSM .70 1.00 .89 .91 .96 1.17 1.03 .89 .78 .63 .51 .65 
IN. .61 1.11 1.02 1.05 1.00 1.35 1.15 1.02 .87 .72 .59 .72 

CAL YR 1980 TOTAL 300751 MEAN 822 MAX 1260 MIN 393 CFSM .95 IN 12.93 
WTR YR 1981 TOTAL 265474 MEAN 727 MAX 1240 MIN 266 CFSM .84 IN 11.42 



283 STREAMS TRIBUTARY TO LAKE HURONJ
 

04130500 BLACK RIVER NEAR TOWER, MI 


LOCATION.--Lat 45°23'33", long 84020'00", in SE; NE; 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 Ion) 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, June 2 to July 7, which are poor. Flow regulated by hydro­
electric powerplant 400 ft (122 m) above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--39 years, 270 ft3/s (7.646 m3/s), 11.71 in/yr (297 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, 1,330 ft3/s (37.7 m3/s) Sept. 1, gage height, 5.44 ft (1.658 m); minimum, 11 ft3/s 

(0.31 m3/s) May 1, gage height, 1.27 ft (0.387 m); minimum daily, 103 ft3/s (2.92 m3/s) Aug. 27, but may have been less during period 

of no gage-height record June 2 to July 7. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJ MARJJJMAY JUL SEP
DEC JAN FE8 APRJJUNJAUG 


1 168 192 187 202 167 438 422 291 177 112 134 286 

2 175 143 187 168 170 439 422 411 170 112 139 196 

3 200 184 142 182 173 436 420 236 150 105 126 187 

4 235 191 149 183 174 350 444 259 160 110 147 180 

5 230 191 147 148 173 296 529 234 180 135 203 195 


6 240 215 183 146 170 298 545 248 155 160 157 143 

7 235 199 230 148 168 275 523 235 155 150 142 147 

8 232 166 306 149 167 238 490 233 155 150 143 192 

9 232 166 250 190 168 238 488 180 120 144 155 178 

10 230 188 286 178 168 240 499 183 118 133 171 198 


11 190 187 203 222 172 257 510 186 118 134 138 218 

12 190 201 152 178 174 240 487 184 118 133 138 218 

13 190 189 154 187 191 238 449 237 118 133 138 210 

14 190 205 180 179 196 270 418 213 290 136 137 206 

15 190 191 184 191 179 254 360 169 330 137 138 143 


16 190 210 179 179 146 238 361 191 330 136 138 139 

17 19u 243 186 181 172 235 362 186 320 127 150 135 

18 188 243 192 179 205 288 310 185 330 122 164 136 

19 225 188 191 179 336 211 286 192 270 121 162 126 

20 280 154 187 179 389 230 264 165 235 119 173 127 


21 235 154 182 179 392 228 262 171 260 117 144 128 

22 245 181 202 179 429 183 262 170 200 120 147 129 

23 207 228 209 178 438 180 263 169 220 119 137 129 

24 198 210 204 179 436 278 282 169 230 119 117 129 

25 180 206 212 178 438 234 369 192 210 125 119 126 


26 180 197 199 177 442 269 298 240 190 139 112 160 

27 197 169 176 189 378 298 292 239 160 131 103 178 

28 223 190 175 213 387 293 292 206 145 130 111 183 

29 216 192 195 213 --- 290 358 159 155 131 112 182 

30 211 190 206 203 418 357 180 175 133 110 135 

31 211 --- 202 173 389 --- 186 --- 132 174 ---


TOTAL 6503 5763 6037 8609 7198 8769 11624 6499 5944 4005 4379 5039 
MEAN 210 192 195 181 257 283 387 210 198 129 141 168 

MAX 280 243 306 222 442 439 545 411 330 160 203 286 

MIN 168 143 142 146 146 180 262 159 118 105 103 126 

CFSM .61 .62 .58
.87 .82 .90 1.24 .67 .63 .41 .45 .54 

IN. .77 .68 .72 .67 .86 1.04 1.38 .77 .71 .48 .52 .60 


CAL YR 1980JTOTAL 95633 MEAN 261 MAX 11.371150 MIN 138 CFSM .83 INJ
WTR YR 1981JMEAN 212 545 9.20TOTAL 77369 MAX MIN 103 CFSM .68 INJ



�

���

284 
J
 

STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI 

(National stream-quality accounting network and pesticide station) 


LOCATION.--Lat 45°38'02", long 84°28'52", in NWT NE', 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 mil (3,900 km2), approximately. 


PERIOD OF RECORD.--Water years 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1974 to September 1981 (discontinued). 

WATER TEMPERATURES: October 1974 to September 1981 (discontinued). 


INSTRUMENTATION.--Water-quality monitor October 1976 to September 1981 (discontinued). 


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) down­
stream. 


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 1976-81): Maximum, 424 micromhos Jan. 21, 1976; minimum, 248 micromhos Apr. 5, 1981. 

WATER TEMPERATURES (water years 1976-81): Maximum, 27.0°C July 20, 1977, July 8, 12, 13, 1981; 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, 25, 1975 and 140 micromhos 

Mar. 8, 1975, were observed.* 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum, 333 micromhos Jan. 4, 28, Feb. 1, 12; minimum, 248 micromhos Apr. 5. 

WATER TEMPERATURES: Maximum, 27.0°C July 8, 12, 13; minimum, 0.0°C on many days during winter period. 


* These values are questionable due to possible changes in sampling location. 


WATER QUALITY DATA. WATER YEAR OCTORFR 1980 TO SEPTEMBER 1981 


OXYGEN, COLT- STREP-

SPE-J DIS- FORM, TOCOCCIJHARD-


STREAM- CIFTCJ SOLVFD FECAL, FECAL. HARD- NESS. CALCIUM 

FLOW, CON-JJ (PEP-JKF AGAR NESSJJNONCAR-J
OXYGEN.J0.7 DIS-
INSTAN- DUCT- PH TEMPER- DIS- CENT UM-mF (COLS. (MG/L RONATE SOLVED 

TTMF TANFOUS ANCEJ SOLVED SATUR- (COLS./ PER (MG/L (MG/LATUPE ASJJ

DATE_J(CFS) (UmHOS)JJ(UNITS) (DEG C) (mG/L)JJJ100 ML) CAC03)JJCAC03)J
ATION) 100 ML)J AS CA) 


OCT 

09... 0900 753 300 8.2 10.5 9.9 88 41 K3 140 2 37 

NOV 
06... 1100 999 305 8.3 5.5 12.2 103 K20 <1 160 11 42 

DEC 

09... 1130 1070 324 8.2 1.0 14.3 102 KB K7 150 4 42 

JAN 
OR... 1010 343 8.2 .0 51 K18 160 0 44 

FFR 
17... 1130 Finio 331 8.2 .5 13.6 94 K10 KA 170 11 47 

MAR 
26... 0 930 1230 306 8.2 4.0 14,3 110 25 K1 160 4 45 

APP 
13... 1130 1530 284 6.2 8.5 11.2 101 K14 K11 150 11 41 

MAY 
07... 0030 1720 288 8.3 11.0 12.2 110 K6 K3 170 22 46 

JUN 
08... 1130 876 292 8.1 19.0 10.1 113 49 44 170 22 46 

JUL 
09... 0930 710 271 8.0 25.0 9.3 112 K10 K16 150 11 40 

AUG 
05... 1300 415 282 7.6 23.0 99 K9 40 160 21 418.5CFR 

14... 1)30 952 279 8.1 19.5 8.9 07 120 190 150 2 38 

MAGNE-JSODIUM POTAS- POTAS- RICAR-JALKA- CARBON 

STUM. SODIUM•JAD..J RONATE LINITYJ
SIIIM, SIOM 40JCAR-JJDIOXIDE SULFATE 

DIS- DIS-JSORR.. nTs- DIS- FFT-FLD 80NATE FIELD DIS- DIS-

SOLVED SOLVEDJTION (MG/L FETFLD (MG/L SOLVED SOLVED
SOLVED SOLVEDJ

(MG/L (MG/L PERCENT RATIO (MG/L (PCT/L AS (MG/L AS (MG/L (MG/L 


DATEJAS NA)JJAS K)JHCO3) CAC03) AS SO4)
AS MG) SODIUMJAS K40) AS CO3) AS CO2) 

OCT 

09• • • 12 3.9 6 .1 .8 180 0 150 1.7 10 


NOV 

06... 13 3.4 5 .1 .8 180 0 150 1.5 12 


rw.c. 

04... 12 3.4 5 .1 .7 ..... 160 0 130 1.8 13 

JAN 

08... 12 3.4 4 .1 .8 190 0 160 2.0 13 


FEH 

17... 11 4.0 5 .1 .8 .60 190 0 160 2.0 12 


MAP 

26... 12 3.8 5 .1 .8 .60 190 0 160 1.7 13 

APR 

13... 11 3.0 4 .1 .8 .60 170 0 140 1.7 12 


MAY 

07... 13 4.0 5 .1 .7 .50 180 0 150 1.5 10 


JUN 

OR... 13 4.3 5 .1 .8 .60 180 0 150 2.3 10 

JUL 

09... 13 3.9 5 .1 .8 .60 170 0 140 2.7 12 
AUG 

05... 13 4.2 6 .1 .7 .50 170 0 140 6.9 12 

SEP 

14... 13 3.8 5 .1 .8 -- 180 0 140 2.2 12 
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STREAMS TRIRIITARY TO LAKE HURON J 285 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTORFR 1980 TO SEPTEMBER 1981--CONTINUED 

J

SOLIDS, SOLIDS. JNITRO- JNITRO 
cPLn- JFLon- JSILICA,  RFSTDUE SUM OF JSOLIDS, JNITRO... JGEN, JNITRO- JGEN, JNITRO- 
PICT, JRIDE. JDIS..• JAT 180 JCONST1H. JDIS... JGEN, JNO2•NO3 JGEN, JAMMONIA JGEN. 
015- JDIS- JSOLVED JDEG. C •TUENTS, JSOLVED NO2+NO3 JDIS- JAMMONIA JDIS JAMMONIA 
coLvFn SOLVED (MG/L OTS•.. DIS:.. (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 
(MG/L (MG/L AS SOLVED SOLVED RFP (MG/L (MG/L (MG/L (MG/L (MG/L 

DATE JAS CL) JAS F) JSI02) J(MG/L) J(MG/L) JDAY) JAS N) JAS N) J'AS N) JAS N) JAS NH4) 

OCT 
09.0., J4.7 J.2 J7.3 J175 J160 J356 J.02 J.02 J.030 J.020 J.04 
NOV 
06... J4.5 J.2 J7.0 J193 J172 J521 J.04 J.04 J.020 J.020 J.02 
DEC 
09- J5.0 J62 J7.3 J188 J174 J543 J.06 J.05 J.020 
JAN 
On... J5.1 J.2 J7.6 J185 J183 J.08 J.08 J.010 J.010 

FEH 
17... J5.3 J.2 J8.0 J193 J187 JF526 J.10 J.10 J.030 J-- 

MAR 
26... J4.3 J.2 J8.4 J174 J178 J578 J.10 J.10 J.030 
APR 
13... J4.6 J.2 J6.6 J180 J164 J744 J.15 J.13 J.070 J.040 

MAY 
07... J4.4 J.2 J7.0 J188 J176 J873 J.03 J.02 J.030 J.030 

JUN 
08... J4.8 J.2 J6.5 J189 J176 J447 J.02 J.02 J.040 J.040 

JUL 
09... J5.1 J.2 J7.0 J171 J166 J328 �.02 J.02 J.030 J.030 
AUG 
OS... J9.1 J.2 J8.1 J183 J169 J205 J.01 J.01 J.030 J.030 

SEP 
14... J4.9 J.2 J7.3 J178 J164 J458 J.02 J.02 J.040 J.040 

J

NITRO- J SEDI- JSED. 
NTTRO- GEN.AM J PHOS- JMENT, JSUSP. 
GFN, JMONIA + JNITRO- JNITRO- JPHOS.• JPHOS- JPHORUS, CARBON, JSEDI.. JDIS JSIEVE 

ORGANIC ORGANIC GEN. JGFN, PHORUS, PROPOS DIS•.. ORGANIC MENT* CHARGE* DIAM. 
TOTAL. JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JSOLVED JTOTAL JSUS- JSUS- J% FINER 
(MG/L (MG/L (MG/L (M(/L (MG/L (MG/1 (MG/L (MG/L PENDED PENDED THAN 

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

OCT 
(19• • • .31 .34 .36 1.6 .010 .03 .010 4 8.1 100 
NOV 
06. • • .07 .09 .13 .58 .010 .03 .000 5.4 2 5.4 100 
OEC 

09 • • • .12 .14 .20 .89 .000 .00 .000 ...... 2 5.8 100 
JAN 
08•• • .26 4.27 .35 1.6 .020 .06 .000 5.1 

PEP 
17... .28 .31 .41 1.8 .070 .21 .010 4.1 1 F2.7 100 

MAR 

26... .13 .16 .26 1.2 .020 .06 <.010 4 13 100 
APR 
13... .29 .32 .47 2.1 .030 .09 .010 9.3 6 25 100 

MAY 
07• • • .27 .30 .33 1.5 .010 .03 <.010 6.3 2 9.3 100 

JUN 
ON• • • .20 .24 .26 1.2 <.010 .03 <.010 6 14 100 

JUL 
09• • • .3? .32 .34 1.5 <.010 .03 <.010 5.9 3 5.8 100 
AUG 
05• • • .14 .17 .18 .80 .030 .09 <.010 5.5 3 3.4 100 

SEP 
14• • • .38 .4? .44 1.9 .020 .06 <.010 5 13 100 
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STREAMS TRIBUTARY TO LAKE HURON 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI—CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CH90- 

J

HARIum. JCAnmilim JMIIIM, JCHRO- JCOBALT. 
ARSENIC TOTAL BARIUM, T0TAI CADMIUM TOTAL MIUM, TOTAL COBALT, 

ARSENIC DIS- RECOV- DIS- REenV- OIS- RFCOV- DIS- RECOV- DIS-
TOTAL SOLVED ERARLE soLvFn FRABLE SOLVED ERABLE SOLVED ERARLE SOLVED 

TIME J(UG/L J(UG/L J(0r,/L J(UG/L JWG/L J(0G/L J(UG/L J(UG/L J(I1G/L J(UG/L 

AS AS) JAS AS) JAS 8A) JAS PA) JAS CD) JAS co) JAS CR) JAS CR) JAS CO) JAS CO) 

n9n0 J6 J6 100 30 0 0 20 20 0 0 

1130 J1 J1 J<50 J30 J3 J3 J10 J10 J1 J1 

0930 J(1 J0 J100 JInn J0 J0 J10 J<10 J0 J0 

1130 J0 J0 J100 J9 J1 J1 J10 J10 J1 J0 

1130 J2 J2 J100 J<SO J1 J1 J30 J20 J2 J<1 

OATF_ 

OCT 
09... 

DEC 
0 44  • • • 

MAO 

jON 
06... 

SFR 
1 • • 

mANGA- 

J

COPPED. JIRON. JLEAD, JNESE, MANGA- MERCURY 

TOTAL COPPER, TOTAL IRON. TOTAL LEAD, TOTAL NESE, TOTAL MERCURY 
RECOV- 015- RECOV- OIS- RFCOV- DIS- RECOV- DIS- RECOV- OIS-
FRARLF SOLVED ERARLE SOLVED FRARLF SOLVED ERARLE SOLVED ERABLE SOLVED 
(UG/L J(UG/L J(00/L J(UG/L J(UG/L J(UCl/L J(UG/L J(UG/L J(UG/L J((JG/L 

DATF JAS CU) JAS CU) JAS FE) JAS FE) JAS PR) JAS PR) JAS MN) JAS MN) JAS HG) JAS HG) 

OCT 
09... J4 J1 JPio J0 J0 J10 J1 J.3 J<.1 

OFr 
09... J5 JT J70 J0 J4 J1 J10 J1 J.3 J.3 

MAP 
2r... J3 J2 J100 J20 J16 J2 J10 J10 J.5 J<.1 

JUm 
nk... J6 J5 J60 J<10 J9 J0 J10 J<1 J<.1 J<.1 

CP) 

14,o. J6 J2 J14U J30 J4 J3 J10 J<10 J<.1 J<.1 

CAPRON, 

J

NICKEL, J SELF- SILVER, JZINC, JCARBON. ORGANIC 

TOTAL NICKEL. SELE- NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS-
PECOV- DIS- Niuti, DIS- PFCOV- DIS- RECOV- DIS- DIS- PENDED 
FRABLF SOLVED TOTAL SOLVED FRABLF SOLVED ERARLE SOLVED SOLVED TOTAL 

J

(UG/L J(UG/L J(UG/L J(06/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

I,ATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS 7N) JAS ZN) JAS C) JAS C) 

nrT 
no... 

DEC 
OP... 

MAQ 
26... 

JUN 

1 4..• 

2 J0 J0 J0 J0 J0 J10 J1 J13 J.4 

4 J1 J0 J0 J0 J0 J30 J0 J10 J.2 

1 J1 J0 J0 J0 J0 J30 J10 J6.1 J.3 

6 J2 J0 J0 J0 J0 J20 J<4 J5.5 J.4 

4 2 <1 <1 <1 <1 40 10 4.4 .2 
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STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BinLoGnAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 

TIME 


TOTAL CELLS/ML 


DIVERSITY:J
DIVISION 

.CLASS 

..ORDER 

...FAMILY 

....GENUS 


ORGANISM 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....SCHROEDERIA 

....TETRAEDRON 

...00CYSTACEAE 

....00CYSTIS 

...RADIOCOCCACEAE 

....RADIOCOCCUS 

...SCENEDESMACEAE 

....CRUCIGENIA 

....SCENEDESmUS 

..TETRASPORALES 

...GLOEOCYSTACEAE 

....GLOEOCYSTIS 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOmONAS 

...PHACOTACEAE 

....PHACOTUS 


CHRYSOPHYTA 

.BACILLARIOPHyCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 

....MELOSIRA 

....STEPHANODISCUS 

....THALASSIOSIRA 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

...CYMRELLACEAE 

....CYMBELLA 

...DIATOMACEAE 

....OPEPHORA 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 

....SYNEDRA 

...GOMPHONEMATACEAE 

....GOMPHONEmA 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 

.CHRYSOPHYCEAE 

..00HROMONADALES 

...DINOBRYACEAE 

....DINOBRYON 

...00HROMONADACEAE 

....00HROMONAS 

...SYNURACEAE 

....MALLOMONAS 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 


NOV 6.80 MAR 26.81 

1100 0930 


3000 65 


0.5 0.0 

0.5 0.0 

0.6 0.0 

0.6 0.7 

0.7 0.7 


CELLS PER- CELLS PER-

/ML CENT /ML CENT 


* 0 

26 1 


• 0 


• 0 

39 1 


MB. 

13# 20 


610 •• 

130 4 

• 0 

* 0 52# 80 


-


4.11.1. 

* 0 .1•, . OM 

MAY 7,81 

0930 


3900 


1.3. 

1.3 

2.2 

2.4 

2.5 


CELLS PER-

/ML CENT 


100 3 


-


1500# 38 


50 1 


50 1 

700# 18 


MD. 

25 1 

150 4 

150 4 


•I••• 

JUN 8,81 

1130 


2700 


1.2 

1.8 

2.3 

2.6 

2.7 


CELLS PER-

/ML CENT 


28 1 


5800 21 


-


14 1 


14 1 


110 4 


28 1 


14 1 


55 2 


8900 33 


83 3 


14 1 


. AO. 

69 3 




 
288 STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


J JJJ

DATE NOV 6,90 MAR 26,81 MAY 7,81 JUN 8,81
J JJJ

TIME 1100 0930 0930 1130 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-
J

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (ALUE-GREEN ALGAE) 

.CYANOPHYCEAE 
..CHPOOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS * 0 25 1 620# 23 
....GOMPHOSPHAERIA 
..NOSTOCALES 
...NOSTOCACEAE 
....APHANIZOMENON 2700# 91 550 14 190 7 
..0SCILLATORIALES 
...OSCILLATORIACEAE 
....OSCILLATORIA 600# 15 

EUGLENOPHYTAJ(EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE J

....TRACHELOMONAS 14J
1 

PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCFAE 

..DINOKONTAE 

...0LENODINIACEAE 

....GLENODINIUM 




289 STREAMS TRIBUTARY TO LAKE HURONJ
 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUL 9,81 AUG 5,81 SEP 14,81 

TIME 0930 1300 1130 


TOTAL CELLS/ML 700 430 4200 


DIVERSITY:J 1.5 1.0 1.3
DIVISION 

.CLASS 1.6 1.0 1.4 

..ORDER 1.9 1.4 1.7 

...FAMILY 2.0 1.5 1.9 

....GENUS 2.0 1.7 2.4 


CELLS PER- CELLS PER- CELLS PER-

ORGANISMJ /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAF 

....SCHROEOERIA - -

....TETRAEDRON 
 * 0 

...00CYSTACEAE 

....00CYSTIS - - 14 3 * 0 

...RADIOCOCCACEAE 

....RADIOCOCCUS - - 83 2 

...SCENEDESMACEAE 

....CPUCIGENIA 52 7 

....SCENEDESMUS 29 7 

..TETRASPORALES 

...GLOEOCYSTACEAE 

....GLOEOCYSTIS 150 4 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 14 3 

...PHACOTACEAE 

....PHACOTUS 
 55 1 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINOUISCACEAE 

....CYCLOTELLA 300# 43 29 7 97 2 

....MELOSIRA 

....STEPHANODISCUS 

....THALASSIOSIRA 
 83 2 

..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES - -
...CYMBELLACEAE 
....CYMBELLA * 0 

...DIATOMACEAE 
....OPEPHORA - -
...FRAGILARIACEAE 
....ASTERIONELLA _ - - -
....FRAGILARIA 13 2 290# 67 970N 23 

....SYNEDRA 26 4 14 3 * 0 
...GOMPHONEMATACEAE 
....GOMPHONEMA * 0 
...NAVICULACEAE 
....NAVICULA 41 1 
...NITZSCHIACEAE 
....NITZSCHIA 13 2 * 0 
.CHRYSOPHYCEAE 
..00HROMONADALES 
...DINOBRYACEAE 
....DINOBRYON - - 55 1 
...00HROMONADACEAE 
....00HROMONAS 41 1 

...SYNURACEAE 

....MALLOMONAS 13 2 


CRYPTOPHYTAJ
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 43 10 

...CRYPTOMONADACEAE 

....CRYPTOMONAS 13 2 




 290 STREAMS TRIBUTARY TO LAKE HURON 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATE 
J

JUL 9,81 
J

AUG 5,81 
J

SEP 14,81 
TIME 
J

0930 
J

1300 
J

1130 

CELLS PER- CELLS PER- CELLS PER- 
ORGANISM 
J

/ML CENT /ML CENT /ML CENT 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS J 260# 37 J570 13 
....GOMPHOSPHAERIA J - J1900# 45 
..NOSTOCALES 
...NOSTOCACEAE 
....APHANIZOmENON 
..0SCILLATORIALES 
...OSCILLATORIACEAE 
....OSCILLATORIA J MP OM _ am0. 

EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS 
J

* 0 

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..DINOKONTAE 
...GLENODINIACEAE 
....GLENODINIUM J13 2 

J-- 

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



291 STREAMS TRIRUTARY TO LAKE HURONJ
 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI-.CONTINUED 

SPECIFIC CONDUCTANCE (MICROMOS/Cm AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX MIN MEAN� MAX MIN MEANJMAX MIN- MEANJMAX MIN MEAN 

OCTO9ER NOVEMBER DECEMBER 	 JANUARY 


1 326 321 324 315 302 308 325 309 318 
2 328 320 324 316 304 309 328 316 323 
3 327 311 322 319 302 310 328 325 326 
4 --- --- 323 307 316 309 299 302_ 333 322 329 
5 328 3)9 324 311 300 306 327 320 323 

6 329 317 322 309 295 302 319 306 314 
7 --- 328 322 325 306 290 297 325 318 321 
H --- 329 325 327 310 300 306 328 322 326 
9 --- 327 317 324 315 308 312 324 317 321 

10 308 303 305 328 323 327 315 304 311 327 321 325 

11 305 293 298 327 323 325 316 315 315 330 326 328 
12 310 295 3U1 326 319 323 317 304 312 331 325 329 
13 312 305 309 321 311 315 316 306 314 324 315 321 
14 312 306 310 322 309 315 321 315 318 319 311 316 
15 312 297 305 318 310 315 324 313 321 323 315 319 

16 309 298 305 319 309 315 325 319 323 324 318 320 
17 309 294 302 319 307 313 328 315 323 330 321 325 
18 313 302 309 320 310 316 327 309 319 327 292 317 
19 313 293 308 317 306 310 327 326 326 325 302 318 
2u 313 300 307 317 301 311 328 326 327 324 320 321 

21 312 299 307 318 308 314 329 327 328 331 320 326 
22 319 308 314 318 311 314 328 323 325 325 317 321 
23 321 316 320 318 312 315 324 313 319 323 319 321 
24 322 318 320 317 311 314 327 317 322 329 321 325 
25 322 317 320 316 305 312 328 323 326 328 318 324 

26 323 319 322 315 301 310 329 320 323 328 323 325 
27 324 321 323 316 308 313 328 322 326 330 328 329 
28 325 320 323 310 301 306 327 311 320 333 329 331 
29 325 318 322 310 301 306 319 312 317 331 327 330 
30 322 313 318 310 301 306 322 316 320 332 323 328 
31 322 316 319 --- --- --- 323 317 320 331 326 328 

MONTH 	 329 301 317 329 290 316 333 292 323 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN 	 MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL 	 MAY 

286 289 284 287 

2 331 321 328 316 314 315 284 274 279 291 283 288 

3 332 327 330 315 313 314 280 278 

1 333 319 326 315 311 313 293 281 

271 	 289 285 287 

4 331 327 329 315 311 313 269 260 266 288 284 285 

5 332 324 328 316 310 313 260 248 252 288 285 286 

6 329 324 327 317 315 316 269 260 265 289 283 287 

7 330 324 327 318 312 315 276 269 273 289 286 288 

8 328 322 325 318 312 315 278 274 276 289 286 288 

9 329 322 327 318 310 313 273 270 272 291 288 290 

10 328 315 324 317 311 314 273 266 270 293 289 291 

268 264 266 293 289 291 

12 333 324 328 316 309 312 273 266 	 270 292 288 291 
272 288 

11 328 322 327 316 309 312 

13 329 323 326 317 313 316 275 269 293 291 

14 327 316 323 317 313 315 282 273 277 292 286 289 

15 325 319 322 317 304 313 284 278 282 292 285 289 

286 29016 324 318 322 313 309 312 286 279 	 281 293 
286 290 
285 288

17 323 310 318 313 311 312 282 275 	 279 293 
18 325 302 317 312 310 311 285 280 283 290 


19 319 310 316 313 311 312 285 280 283 
 294 286 289 

20 319 315 317 314 308 311 287 284 285 293 288 290 

287 	 28921 320 314 317 313 307 310 289 285 296 292 

22 319 307 315 316 310 313 289 286 288 294 286 291 
291 29323 304 296 300 316 311 313 289 286 	 287 295 

24 308 299 304 316 310 313 287 267 	 280 298 284 293 
281 	 29725 314 308 311 315 311 313 289 268 	 302 294 

294 29526 315 310 313 316 306 312 289 286 	 287 299 

315 307 301 304 288 285 287 301 292 29527 317 312 
28 314 310 313 308 302 305 287 285 287 297 290 294 

296 29329 --- --- --- 307 297 302 286 282 285 290 

30 299 282 292 288 284 287 296 292 294 
--- ---	 29331 ---	 294 285 289 --- 295 289 

302 283 290MONTH 333 296 321 318 282 311 293 248 278 



�

 

292 STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN. MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/Cm AT 25 DEG. C). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MEANJMAX MIN MEANJMAX MIN MEANJMAX MIN MEAN 


JUNEJJULYJ
AUGUSTJSEPTEMBER 

1 
2 
3 
4 
5 

295 
297 
297 
297 
300 

288 
289 
288 
288 
292 

293 
295 
293 
293 
295 

290 
287 
290 
292 
293 

281J285 292 275J285 295 281 
279J283 294 277J289 288 281 
279J284 294. 282J289 293 282 
281J285 297 284J291 297 289 
280J286 298 279J291 297 284 

288 
286 
288 
293 
293 

6 
7 
8 
9 
10 

298 
324 
298 
297 
297 

292 
293 
289 
293 
291 

295J• 289 ?78J283 295 279J298 299 287
298 289 277J282 293 282�289 297 284
294 289 ?77�283 294 274J286 292 282 
296 290 272J283 294 279J288 294 281
294 289 277J284 295 279J288 294 281 

295 
292 
287 
287 
287 

11 
12 
13 
14 
15 

295 
296 
296 
296 
295 

289 
286 
291 
288 
280 

293 
292 
294 
292 
288 

289 
286 
296 
301 
304 

274J283 292 277J287 294 280 
274J282 293 281J288 296 280 
781J286 297 285J293 296 281 
286J293 296 278J290 297 283 
284J296 296 282�290 296 286 

288 
290 
291 
292 
291 

16 
17 
18 
19 
20 

289 
289 
290 
288 
289 

282 
279 
283 
281 
281 

285 
285 
287 
285 
286 

301 
299 
298 
299 
300 

282�293 294 283J289 295 286 
290J295 300 281J291 297 290 
280J289 296 279J290 296 286 
279J290 294 279J288 297 285 
286J294 294 279J286 296 281 

291 
293 
291 
291 
290 

21 
22 
23 
24 
25 

288 
291 
290 
292 
292 

280 
279 
280 
275 
283 

285 
284 
285 
285 
288 

296 
301 
293 
293 
291 

284J291 294 279J287 299 290 
285J292 292 279J286 297 287 
284J289 292 282J287 298 287 
277�286 296 280J289 298 289 
275J284 297 282�290 300 292 

295 
292 
293 
293 
298 

26 
27 
28 
29 
30 
31 

288 
287 
290 
289 
290 
---

282 
282 
281 
280 
277 
---

285 
285 
285 
284 
283 
---

291 
295 
291 
296 
293 
293 

283J287 294 281J288 299 288 
285J289 293 282J289 298 291 
285J289 298 290J295 298 289 
272J285 297 283J292 300 292 
271J285 295 280J290 300 295 
276J286 297 281J291 --- ---

294 
295 
294 
298 
298 
---

MONTH 324 275 289 304 271J287 300 274J289 300 280 292 

TEMPERATURE, WATER (DFG. Cl. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX MIN MEAN MAX MEAN MAX MINJMAX MIN MEANMIN� MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 6.0 5.0J2.0 1.5 .0 .0
5.5 1.0J .0 

2 5.5 5.0J1.0 1.0 .0 .0
5.5 1.0J .0 

3 6.0 5.5 .0J.0 .0
5.0J.5 .5 .0 


5.0J.0J
4 6.0 5.5 .0 .0 .0 .0 .0 

5 6.0 5.5 .0 .0 .0 .0
5.0J.0J .0 


5.0J.5 .0 .0
6 6.0 5.5 .0J.0 .0 

7 --- 5.5 4.5J .5 .0 .0
5.0 .5 .5J.0 

8 6.0 4.0J1.0 .5 .0 .0
5.0 .5J.0 

9 ---
 5.0 1.0J .0
6.0 4.0J1.0 1.0 .0 .0 

10 11.0 9.5 10.5 4.0 3.5J1.0J.0 .0 .0 


11 11.0 9.5 10.5 4.0 3.5 .5J.0 .0 


4.0 1.0 1.0 


2.5J1.0 .5 .0 

12 10.0 9.5 2.5J.5 .0 .0
8.5 4.5 3.5 .0J.0 .0

13 9.5 8.5 3.0J.0 .0 .0
8.5 4.0 3.5 .0J.0 .0 


8.0 4.0 3.5 .0J .0
14 9.0 8.5 2.5J.0 .0 .0 .0 

8.0 4.0 3.0 .0J.0 .0
15 9.0 8.5 2.5J.0 .0 .0 


16 9.0 8.5 8.5 4.0 2.0J.0 .0J.0 .0 .0
2.5 .0 

17 10.5 9.5 2.5J.0 .0 .0
8.5 3.5 3.0 .0J.0 .0 

18 9.0 9.0 2.0J.0 .0 .0 .0
8.5 3.0 2.5 .0J .0 

19 9.0 8.5 9.0 2.0J.0 .0 .0
3.5 2.5 .0J.0 .0 

20 9.0 8.5 8.5 4.0 ?.0J.0 .0J.0 .0
2.5 .0 .0 


21 8.5 8.0 8.0 3.0 2.0J.0J.0 .0
2.5 .0 .0 .0 

22 8.5 7.5 8.0 4.0 2.0J.0 .0 .0 .0
2.5 .0J.0 


2.5 .0J.0
23 8.5 7.5 8.0 3.5 2.0J.0 .0 .0 .0 

24 9.0 7.5 8.0 3.0 1.5J.0 .0 .0 .0
2.5 .0J .0 

25 8.0 7.5 8.0 2.5 1.5J.0 .0 .0 .0
2.0 .0J.0 


26 7.5 6.5 7.0 1.0J.0 .0 .0 .0
2.5 1.5 .0J .0 

27 6.5 6.0 6.5 1.0J.0 .0 .0
2.0 1.5 .0J.0 .0 

28 6.5 5.5 1.5 1.0 .0 .0J.0 .0
6.0 1.0J .0 .0 


6.0 1.0J .0 .0
29 6.0 5.5 1.5 1.0 .0 .0J.0 .0 

30 5.5 1.0J.0J
6.0 5.5 1.5 1.0 .0 .0 .0 .0 .0 

31 6.0 5.5 --- J.0J.0 .0
5.5 --- --- .0 .0 .0 


MONTH 6.0 3.5 .0J.0 .0
1.0J2.0 .0 .0 




 

STREAMS TRIBUTARY TO LAKE HURONJ
 293 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, NI-CONTINUED 


TEMPERATURE, WATER (DFG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MIN MAX MEANJMEAN MINJ


FEBRUARYJMARCHJAPRILJMAY 


DAY MAXJJMEANJJMINJJMAX MINJJMAXJJMEAN 


1 .0 .0 .0 .5 .5 .5 6.5 5.5 6.0 8.0
-J10.0 8.5

2 .0 .0 .0 .5 .5 .5 8.0' 4.5 6.0 10.0 8.0 9.0 

3 .0 .0 .0 .5 .5 .5 7.0 5.5 6.5 10.5 8.5 9.5

4 .0 .0 .0 .5 .5 .5 10.0 6.0 7.5 12.0 9.5 10.5

5 .0 .0J.5 .5 .5 6.5 5.0 6..0- 11.5 10.5
.0 - 10.5 


6 .0 .0 .n .5 .5 .5 6.5 4.0 5.0 12.0 9.5 10.5

7 .0 .0 .0 .5 .5 .5 7.5 3.5 5.0 12.5 10.0 10.5

8 .0 .0 .0 1.0 .5 .5 6.5 5.0 6.0 12.0 10.0 11.0 

9 .0 .0 .0 1.5 .5 1.0 8.0 6.0 7.0 13.5 10.5 11.5 

10 .0 .0 .0 1.0 .5 1.0 8.5 6.5 7.5 10.5 10.0 10.5 


11 .0 .0 .0 1.0 .5 .5 9.5 8.0 8.5 9.5 8.5 9.0 

12 .0 .0 .0 2.0 .5 1.0 9.5 8.0 8.5 8.5 8.0 8.0

13 .0 .0 .0 1.5 .5 1.0 9.5 8.5 9.0 8.0 7.5 8.0

14 .0 .0 .0 1.5 .5 1.0 9.5 8.0 9.0 10.0 7.5 8.5 


.0 2.0 1.0J8.0
15 .0 .0 .5 - 8.5 7.0 11.0 8.5 9.5 


16 .0 .0 .0 1.5 .5 1.0 9.0 6.0 7.5 12.0 9.0 10.5 

17 .0 .0 .0 1.5 .5 1.0 9.0 7.5 8.0 12.0 9.5 10.5

18 .0 .0 .0 1.0 .5 1.0 8.5 7.5 8.0 12.5 9.5 11.0 

19 .0 .0 .0 1.5 .5 1.0 8.5 7.0 7.5 13.0 9.5 11.0

20 .0 .0 .0 2.0 1.0 1.0 7.5 6.0 6.5 14.0 10.0 12.0 


21 .0 .0 .0 3.0 1.0 1.5 8.0 5.5 6.5 15.0 11.5 13.0 

22 .0 .0 .0 3.5 1.5 2.0 7.5 5.5 6.5 15.0 12.0 13.5

23 .0 .0 .0 3.5 1.5 2.5 6.5 6.0 6.0 16.5 13.0 15.0

24 .0 .0 .0 5.5 2.0 3.5 6.5 5.5 6.0 17.5 14.5 16.0 

25 .0 .0 .0 6.0 3.0 4.0 7.5 5.5 6.5 18.5 15.0 17.0 


26 .0 .0 .0 4.0 3.0 3.5 7.5 6.0 6.5 17.0 15.0 16.0

27 .5 .0 .0 6.0 3.0 4.0 8.0 6.0 7.0 17.0 15.5 16.0 

28 .5 .0 .0 6.5 3.5 5.0 7.5 7.0 7.5 18.0 15.5 16.5

29 6.0 4.5 5.5 8.5 7.0 7.5 18.0 15.5 17.0

30 6.5 5.0 5.5 10.0 7.5 8.0 18.0 15.5 16.5 

31 6.5 5.0 5.5 --- --- --- 18.0 15.0 16.0 


MONTH .5 .0 .0 6.5 .5 2.0 10.0 3.5 7.0 18.5 7.5 12.0 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE JULY AUGUST SEPTEMBER 


1 16.5 15.0 15.5 22.5 20.0 21.0 24.0 22.0 23.0 24.0 22.0 23.0 

2 17.0 14.5 15.5 23.0 21.5 22.0 24.5 23.0 23.5 22.0 21.0 22.0

3 18.0 15.0 16.5 ?4.5 22.0 23.0 24.5 23.5 24.0 22.5 21.0 21.5 

4 18.0 16.0 17.0 23.5 22.0 23.0 24.5 23.5 24.0 21.5 21.0 21.0 

5 20.0 16.5 18.0 24.0 22.0 23.0 24.5 22.5 23.5 21.5 20.5 21.0 


6 19.0 16.5 18.0 25.0 22.0 23.5 24.5 23.0 23.5 21.0 20.5 21.0

7 19.0 16.5 18.0 26.0 23.0 24.5 24.0 23.5 23.5 21.5 20.0 21.0

8 20.0 18.0 19.0 27.0 24.0 25.5 24.0 23.5 23.5 21.0 19.5 20.5

9 20.5 18.0 19.0 26.0 23.5 25.0 24.0 22.5 23.5 20.5 19.0 19.5 

10 20.0 18.0 18.5 26.5 23.5 25.0 24.0 23.0 23.5 20.5 19.0 19.5 


11 20.5 18.0 19.0 26.5 24.5 25.0 24.0 22.5 23.5 20.5 19.0 19.5 

12 20.5 18.5 19.0 27.0 25.0 25.5 23.5 22.5 23.0 21.0 19.0 20.0

13 20.5 18.5 19.5 27.0 25.0 26.0 23.0 22.5 23.0 21.5 19.5 20.5

14 21.5 20.0 20.5 25.5 23.5 24.5 23.5 22.5 23.0 21.0 19.5 20.0 

15 23.5 21.0 22.0 26.0 23.5 24.5 23.5 22.0 23.0 20.5 19.0 19.5 


16 22.0 21.0 21.5 25.0 23.5 24.5 23.0 21.5 22.0 19.0 18.0 18.5

17 22.0 20.5 21.0 24.0 23.5 24.0 23.0 21.0 22.0 18.5 17.0 17.5 

18 22.0 20.5 21.0 25.0 23.5 24.5 23.0 20.5 22.0 17.5 16.0 16.5 

19 21.5 20.0 20.5 26.0 23.5 24.5 23.0 21.0 22.0 18.0 16.0 16.5 
20 21.5 20.0 20.5 26.5 24.5 25.5 23.5 20.5 22.0 17.0 15.0 16.0 

21 ?1.5 19.5 20.0 25.0 23.0 24.0 23.5 21.5 22.5 16.0 15.0 15.5

22 20.5 19.0 19.5 25.0 22.0 23.5 23.5 21.5 22.5 15.5 14.5 15.0 

23 21.0 18.5 19.5 24.0 22.5 23.5 24.0 22.0 23.0 15.5 14.0 15.0

24 22.0 19.0 20.0 24.5 23.0 23.5 23.0 22.5 22.5 15.5 14.0 15.0

25 20.0 18.5 19.5 24.5 23.0 24.0 23.5 21.0 22.5 15.5 15.0 15.0 


26 20.5 18.5 19.0 24.0 22.5 23.0 23.5 21.5 22.5 15.5 15.0 15.5

27 21.0 18.5 19.5 23.5 21.0 22.5 23.5 22.5 23.0 15.5 14.0 14.5 

28 21.0 18.5 20.0 22.5 21.5 21.5 22.5 22.0 22.5 15.0 13.0 13.5

29 21.5 20.0 20.5 23.0 20.5 22.0 23.0 22.5 22.5 13.5 12.5 13.0

30 21.5 19.5 20.5 23.5 21.0 22.0 23.0 22.0 22.5 12.5 12.5 12.5
31 --- --- --- 23.5 22.0 23.0 23.0 22.0 22.5 --- --- ---

MONTH 
 23.5 14.5 19.5 27.0 20.0 24.0 24.5 20.5 23.0 24.0 12.5 18.0 




294� STREAMS TRIBUTARY TO LAMY-MON 

04135000 THUNDER BAY RIVER NEAR ALPENA, MI 
(National stream-quality accounting network station) 

nausIoN.--Lat 45005'39", long 83029'50", in. Sly SBA sec.7, T.31 N., R.8 E., Alpena County, Hydrologic Unit 04070006, on left bank 1,000 ft 
(305 m) do stream fron Alpena Power Company Fourmile Dm, 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 kW). 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--Oteasional measurements mode water years 1945-50. October 1979 to current year. 

GAGE.--TWo water-stage recorders. Altitude of gage on main (north) channel and secondary gage on (south) channel is 615 ft (187 n), 
from topographic map. 

REMARKS.--hUter-discharge records fair. Flow regulated at all stages by hydroelectric plant 1,000 ft (305 n) above station. 

COOPERATION.--Supplemental record furnished by Alpena Power Co. 

EXTREMES FOR PERIOD OF RECORD.--MUximun daily discharge, 1,760 ft3/s (49.8 riP/s) April 9-12, 17, May 2, 3, 1980; minimum daily, 33 
ft3/s (0.93 m3/s) October 4, 1980. 

EXTREMES POR CURRENT YEAR.--Maximum daily discharge, 1490 ft3/s (42.2 m3/s) April 14; minimum daily, 33 ft3/s (0.93 m3/s) October 4. 

DISCHARGE, IN CU4IC FEET PER SECOND, WATER YEAR OCTORFR 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEBJJMAR�APR�MAY JUNJJUL AUG SEP 

1 554 154 602 511 257 1330 1400 1140 663 546 132 622 
2 559 150 710 758 826 1350 1380 1170 584 566 56 658 
3 569 608 536 508 632 1350 1290 970 566 557 635 629 
4 33 561 587 508 661 1420 1140 785 645 52 556 857 
5 114 655 566 691 629 1470 1120 1010 656 87 509 97 

6 589 646 207 625 633 1290 1110 774 104 415 497 60 
7 629 580 730 659 239 859 1130 722 116 531 509 318 
8 529 152 888 734 266 959 1150 691 621 640 103 872 
9 592 438 888 690 750 1100 1280 116 619 621 94 666 
10 517 866 879 465 641 1230 1460 109 551 623 514 666 

11 120 550 917 367 656 1090 1460 624 527 50 521 671 
12 126 662 709 624 644 1030 1480 779 592 102 479 483 
13 510 697 336 666 626 1240 1470 1020 40 611 478 267 
14 568 885 318 522 129 572 1490 827 44 592 506 641 
15 555 404 710 601 274 309 1470 869 700 534 81 699 

16 548 120 672 635 758 795 1250 121 828 558 67 671 
17 451 651 744 445 710 663 879 301 855 520 456 596 
18 114 637 635 445 836 697 963 818 627 52 489 667 
19 260 692 646 650 725 709 562 714 1000 61 455 93 
20 676 653 511 640 998 666 722 628 1100 543 429 83 

21 557 704 400 652 1090 102 990 606 839 534 562 678 
22 566 498 731 637 1090 237 791 673 669 616 91 646 
23 560 309 640 610 1090 948 770 99 695 633 63 608 
24 551 670 729 439 1110 676 1020 131 646 673 437 454 
25 124 700 747 439 1180 653 1080 140 578 52 444 708 

26 119 679 673 772 1290 751 1150 458 566 95 509 139 
27 542 510 337 685 1350 1020 1110 565 251 596 418 107 
28 570 731 588 605 1340 430 1020 572 418 643 566 588 
29 616 504 721 650 --- 687 1050 640 513 526 99 508 
30 636 396 731 765 1240 1120 136 486 548 70 446 
31 696 --- 667 210 1300 --- 232 --- 598 537 ---

TOTAL 14150 16462 19755 18208 21430 28173 34307 18440 17099 13765 11362 15198 
MEAN 456 549 637 587 765 909 1144 595 570 444 367 507 
MAX 696 885 917 772 1350 1470 1490 1170 1100 673 635 872 
MIN 33 120 207 210 129 102 562 99 40 50 56 60 
CFSM .37 .44 .52 .47 .62 .73 .92 .48 .46 .36 .30 .41 
IN. .43 .49 .59 .55 .64 .85 1.03 .55 .51 .41 .34 .46 

CAL YR 1980�TOTAL 249512 MEAN 682JMAX 1760 MIN 33 CFSM .55 IN 7.50 
WTR YR 1981�TOTAL 228349 MEAN 626JMAX 1490 MIN 33 CFSM .51 IN 6.86 
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STREAMS TRIBUTARY TO LAKE HURON 295 

04135000 THUNDER BAY RIVER NEAR ALPENA, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--October 1979 to current year. 

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1979 to current year. 
WATER TEMPERATURE: October 1979 to current year. 

INSTRUMENTATION.--Water-quality monitor since October 1980. 

REMARKS.--In addition to water-quality monitor, samples were collected by a local observer on an approximate twice-weekly basis. 
Interruptions in the record were due to malfunctions of the instrument. Occasional samples are collected at Bagley Street bridge, 
2.5 mi (4.0 km) downstream. Water-discharge measurements are made at times of monthly sampling. February 1979 to September 1979 
at site 6.9 mi (11.1 km) downstream (04135020). 

EX1RD1ES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum 465 micromhos December 27, 1980; minimum, 229 micromhos August 30, 1981. 
WATER TEMPERATURES: Maximum, 31.0°C July 11, 12, 1981; minimum, 0.0°C on many days during winter period. 

EXTREMES FOR CURRENT YEAR. 
CONDUCTANCE: Maximum, 465 micromhos December 27; minimum, 229 micromhos August 30. 

WATER TEMPERATURES: Maximum, 31.0°C July 11, 12; minimum, 0.0°C on many days during winter period. 

WATFP DUALITY DATA, WATER YFAO OCTOBER 1940 TO SFPTEMRER 1981 


STREP.. 
SPE..J MS.. FORM. TOCOCCIJHARD-

STPFAH- ctPicJ SO(-VET FECAL, FECAL, HARD- NESS. CALCIUM 
FLow, CON-� OXYGEN,�(PEP..�0.7�KF AGAR�NESS�NONCAR..�DIS-

INSTAN- DUCT- PH TEMPER- nts- CENT UM-MF (COLS. (MG/L 80NATE SOLVED 
TTMr TANFOUS ANCF� ATURE SOLVED SATUR- (COLS./ PERJ(MG/L (MG/L 

OXYGEN. COLT-.JJ


AS 
ni . J (UNITS) ATION)J100 ML) CACO3) CACO3)J-F. (CFS) (limHos)J
J (DEG C) (MG/L)J100 ML)JJJAS CA) 

nCT 

08... 0730 36 326 R.2 10.5 9.8 90 K4 <1 170 0 43 
NOV 
05... 0000 867 381 .J8.3 4.5 12.4 97 <1 <2 200 20 54 

OFC 
10... 1000 860 397 8.0 .0 13.4 93 46 22 190 1 51 

JAN 
07... 1030 864 437 7.9 .0 -- K4 K3 210 5 59 

FE° 
1as.. 1000 459 431 7.9 .0 9.2 64 K4 K3 220 8 61 

MAP 
25... 0930 495 346 d.0 1.0 12.5 88 K2 <1 180 8 52 
APR 
14... 0930 1460 316 8.2 10.5 10.? 92 K9 K4 170 22 48 

MAY 
06... 1000 856 341 4.1 11.5 9.3 85 K3 K14 200 36 57 

JUN 
09..• 0945 848 358 4.0 19.5 8.0 90 K6 K23 200 20 54 

JUL 
08... 0800 51 305 H.1 24.0 8.3 99 K3 45 170 6 46 

A111. 
06... 0845 45 300 7.6 23.0 9.0 106 K2 K2 170 22 43 

SFP 
19... 1200 1190 311 7,8 19.5 9.4 103 K2 K5 170 6 43 

MAGNF.. sontum POTAS- POTAS.. RICAR.. ALKA... CARBON 
CI18 SODIUM, AD- STUM• SIUM 40 RONATE CAR.. LINITY DIOXIDE SULFATE 
015- nts- soRp- DTs- DIS-. FFT-FLD BONATE FIELD DIS- DIS-

DATE 

soLvEn 
(MG/L 
AS WG) 

SOLVED 
(MG/L 
AS NA) 

PERCENT 
SODIUM 

TioN 
RATIO 

SOLVED 
(MG/L 
AS K) 

soLvEn 
(PCT/L 
AS K40) 

(mG/L 
AS 

HCO3) 

FET-FLD 
(MG/L 

AS CO3) 

(MG/L 
AS 

CAC031 

SOLVED 
(MG/L 

115JCO2) 

SOLVED 
(MG/L 
AS 504) 

OCT 
OH... 14 5.8 7 .2 .8 210 0 170 2.1 10 

NOV 
05,,, 15 5.6 6 .2 .9 .70 220 0 180 1.8 11 

DEC 
10... 14 5.5 6 .2 .8 .60 230 0 190 3.7 13 

JAN 
07... 

rEH 
15 5.3 S .2 .9 .70 250 0 200 5.0 15 

18... 
MAR 

16 5.9 6 .2 .9 .70 260 0 210 5.2 11 

25... 13 4.2 5 .1 .9 .70 210 0 170 3.3 20 
APR 
14... 1) 3.9 5 .1 1.1 .80 180 0 150 1.8 19 

MAY 

06... 13 5.2 5 .2 1.1 .80 200 0 170 2.6 15 
JUN 

15 6,2 6 .2 .9 .70 220 0 180 3,5 10 
JUL 
08... 14 4.7 6 .2 .6 .40 200 0 160 2.5 8.6 

AUG 
06,64. 14 5.5 7 .2 .4 .30 180 0 150 7.4 12 

SFP 
15... 14 5.7 7 .2 .5 200 0 160 4.9 9.3 
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296_ STREAMS TRIBUTARY TO LAKE HURON 

04135000 THUNDER BAY RIVER NEAR ALPENA, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SOLIDS. sDLTDs,JNITRO-JNITRO-

cHi n- SILICA. RESIDUE SUM OF NITRO- NITRO- NITRO-
FLUO-JJ SOLIDS,JJGEN,JJGEN,JJ


RInF.JJCONSTI- MS-JJ AMMONIAJ
oToF, DIS- AT 180JJGEN, NO2+NO3 GEN,JJJGEN, 

PIS- DIS-JJDEG. C TUENTS,J[US- • AMMONIAJ
SOLVEDJsnINFD NO2+NO3Jms- . AMMONIA 

SnLVFn SOLVED (mD/L OS- DIS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL 

(MG/L (MG/L AS SOLVED SOLVED PFP (MG/L (MG/L (MG/L (MG/L (MG/L 


DATEJAS CL) AS F)JJ(mG/L)JJDAY)JJAS N)JJAS N)JJ
SIO2) (MG/L) AS N) AS N) AS NH4) 


OCT 
OR... 5.6 .2 10 211 193 70.5 .02 .01 .030 .010 .04 

NOV 
05... 4.A .2 12 228 212 536 .01 .01 .030 .030 .04 

DEC 
10... 6.5 .2 10 232 215 510 .07 .07 .030 .030 .04 

JAN 

074..• 6.5 .? 12 251 238 586 .20 .09 .050 .040 .06 


FFH 

1H... 6.n .2 12 249 240 309 .11 .11 .080 .070 .09 


MAR 

2ioe. 5.2 .2 8.8 211 207 282 .18 .15 .100 .100 

APR 

14... 6.3 .2 5.3 217 185 855 .09 .09 .060 .050 


MAY 

06... 6.4 .2 4.9 231 205 534 .04 .04 .050 .050 

jitm 
09... 5.9 .2 6.4 223 207 511 .04 .02 .050 .050 

JUL 
08... 4.6 .2 8.8 203 184 78.0 .02 .02 .030 .030 
AUG 
Oh... 5.5 .2 9.9 201 181 24.4 .03 .03 .040 .020 

SFP 
1941,... 5.6 .2 0.8 213 185 684 -- .12 .040 .040 

NITOO SEDI-J
SED. 

NITRo- GEN,AM MFNT,J
PHnS-J SUSP. 

GFM, MONIA NITRO- NITRO- PHns- DIS- SIEVE
PHORuS. CARRON, SEDI-J


ORGANIC ORGANIC GEN, GEN. PHOOOS, pHoPoS (MS- ORGANIC MFNT, CHARGE, DIAM. 

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SOLVED SUS-J% FINER
TOTALJJSUS-J
(MG/L ( MG/L (MG/L (mG/L (MG/L (MG/L (mG/L (MG/L PENDED PENDED THAN 

DATEJAS N) AS N) AS N) AS NO3) AS R) AS P) AS C)JJ(MG/L1J.062 MMAS 604) (T/DAY)J


OCT 
04•• • .24 .27 09 1.3 .020 .06 .010 -- 3 .29 100 

Nnv 
05... .10 .13 .14 .60 .020 .06 .010 6.3 

DEC 
1 0• •• .20 .23 .30 1.3 .010 03 .000 4 9.3 100 

JAN 
07... .21 .26 .46 2.0 .020 .06 .000 3 7.0 100 

FF0 
18• • • 

MAP 
.2? .30 .41 1.8 .010 .03 .010 5.7 ? 2.5 100 

25... 
APR 

.03 .13 .31 1.4 .020 .06 .010 -- 2 2.7 100 

14... .53 .59 .68 3.0 .020 .06 .010 15 5 20 100 
MAY 

06• • • .41 .46 .50 2.2 .020 .06 <.010 14 4 9.2 100 
JUN 

09• • • .43 .48 .52 2.3 .020 .06 <.010 --
JUL 

08•• • .55 .58 .60 2.7 .020 .06 <.010 12 7 .96 100 
AUG 
no... .16 .20 .23 1.0 .030 .09 <.010 9.9 3 .36 100 

SEP 
15... .48 .52 -- -- .020 .06 .010 4 13 101 
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04135000 THUNDER BAY RIVER NEAR ALPENA, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


CHRO-

rgo4Tum.JCAnmIum mtum, CHRO- COBALT, 


A4sFNTr TOTALJJTOTAL,JJ
ilARTON49 c404Tum TOTAL *rum, TOTAL COBALT, 
APsFNTC OIS-JOIs-Jnis,pFroV-JRECOV- DIS- RECOV- DIS-

TOTAL SOLVFAI EPAPLF SOLvcn FpApLE SOLVED ERABLE SOLVED ERABLE SOLVED 
TIMEJ(06/LJ(un/L (UG& (UG/L (UG/LJJruG/L (IUVLJJ(UG/LJ(UG/L 

DATEJAS AS) AS AS) 44) 4S CD) AS CR)JAS CO)JJAS PA) As AS Cn)JJ AS CR) AS CO) 

nCT 

0730 3J3 100JJ30 1JJ1J
20J18JoJ0 


DEC 
1(100 1 1 <So_40_ 2_2_ 30_10_ 2_ 010...J

MAR 
493n 0 0 inn n 0 0 10 <10 0 025...J

JUN 
09...J 0 100_20_ 20_10_ 1_ 04945 1_ 1_ 
SFP 
1ti...J2_ 2_ <50_<50_1 1_ 20_10_ 1_ <11200 _ 

MAW-A-
COPPFP,_ 'PON, LEAD.,JNESE. MANGA- MERCURY 
TOTAL cnoRFR. TOTAL TOTAL 'LEAD, TOTAL NESE. TOTAL MERCURY 
PFCOV- nts- REcnv- ots- RrCOV-JRECOV-JRECOV-J015-JDIS-JDIS-


EPABLEJSOLVFO ERABLEJJ. ERABLEJJ
FRaRLF SOLVED ERARLF SOLVED SOLVED SOLVED 

(UC•/LJ (0G/LJ(UG/L (0G/LJJ(UG/LJJ
(UG/L (UG/L (UG/L
(UG/LJ(UG/LJ


DATF AS CU)_ AS ru)JAS rF) AS PR) AS MN)JJAS MG)JJJ AS FE)JAs PR)JAS MN) AS HG) 


nCT 

nA,..J1JJ0 0JJ0 20JJ1 .2
4 14nJ


DFC 

1 0...J1JJ1 0J3J20JJ
0 .4
4 150J 0. 


MAO 
25... 1 1 190 30 11 0 10 10 .2 

JUN 
00... 2 1 26u 1n 5 0_ 40_ 3 .1 

SF0 
140J4JJ20
15...J10JPJ30 3J


CARBON, 

SELF- SILVER.JZINC.JCARBON. ORGANIC 


TOTAL NICKEL, SELF., NIUM, TOTAL SILVER. TOTAL ZINC. ORGANIC SUS-

PFCOV- MS, NIUM. OIS-JOTS-JDIS- DIS-JJ


NICKEL, 


PFCOV-JRECOV-JPENDED 

FRARLE SOLVED TOTAL SOLVED E0AHLF SOLVED ERAHLE SOLVED SOLVED TOTAL 

(UG/L (IIG/LJJ(OGAL (UG/L (UG/L (MG/L
(On/L (UG/LJJ(UG/LJJ(MG/LJJ

DATE AS MT) AS SE) AS SE) AS AG)_AS AS)_AS ZN)_AS ZN)_AS C)_AS C)ASJJ_

OCT 

OH... 1_()_ 0_ 0_ 0_ 0_ 10_ 6_ 7.6_ .4 

DEC 
tn... 5_ 3_ 0_(1_ 0_ 0_ 30_ 0 14 .5 

MAP 

0JnJ 50JJ7.8J
0 30J.3
25• • • 2J 0J

JUN 
09... 4_1_ 0_0_0_0_ 70_ 20_16_ .4 

SFP 
40J6.3J
10J.4
1s... 4 2 <1 <1 <1 <1 
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STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER NEAR ALPENA, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


J
DATE 	 NOV 5.80
J

TIME 	 0900 


TOTAL CELLS/MLJ 740 


DIVERSITY: 	DIVISION 

.CLASS 

...ORDER 

...FAMILY 

....GENUS 


CELLS PER-

ORGANISM /ML CENT 


CHLOPOPHYTAJ.
(GREEN ALGAE)

.CHLOROPHYCEAF 

..CHLOROCOCCALES 

...00CYSTACEAF 

....ANKISTRODFSMUS 26 4 

...SCENEDESMACEAE 


100 14 

....SCENEDESMUS 100 14 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 13 2 

...PENNALES 

...FRAGILAPIACEAE 

....ASTERIONFLLA 1400 19 

....FRAGILARIA 230# 32 

....SYNEDRA 91 12 


CYANOPHYTAJ
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 13 2 


PYRPHOPHYTAJ
(FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...GLENODINIACEAE 


13 2 




 

 

� ��

* 0 J * 0 

26 

J

140 2 J39 2 J210 1 

J

210 J3 
52 2 1100 7 -- 

-- - 140 1 

J

- J130 6 

J

- J3900# 48 J52 J2 

J

150# 2? J70 J1 J26 J1 
J

980 J6 J4400 68 

3,am 50 J26 J3 J140 J2 
J

26 J1 J700 J5 J-- 

* 0 

13 

J
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04135000 THUNDER BAY RIVER NEAR ALPENA, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATE J MAP 25,81 JMAY 6.81 JJUN 9,51 JJUL 8,81 JAUG 6,81 JSEP 15.81 
TIME J 0930 Jloon J0945 J0800 J0845 J1200 

TOTAL CELLS/M1. J 78 J818 J8200 J2100 J15000 J640 

DIVERSITY: DIVISION J1.0 J1.8 J1.5 J1.6 J1.8 J0.9 
.CLASS J 1.0 J1.8 J1.5 J1.7 J2.1 J0.9 
..ORDER J 1.5 J2.4 J1.7 J1.8 Jg.3 J0.9 
...FAMILY J1.8 J2.7 J2.1. J2.1 J2.6 J0.9 
....GENUS J1.8 J2.5 J2,2 J2.3 J2.7 J0.9 

CELLS PER- CELLS PER., CELLS PER- CELLS PER.. CELLS PER- CELLS PEP- 
ORGANISM J /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOPOPHYCEAF 
..CHLOROCOCCALFS 
...CHLOPOCoCCACEAE 
....TETRAEDROM 
...COCCOMYXACFAE 
....ELAKATOTHRTX 
...00CYSTACEAF 
....ANKISTRODESMUS 
....KIRCHNFRIELLA 
....00CYSTTS 
....TREUPARTA 
...SCENEnFsMACFAE 
....00FLASTRUM 
....CRUCIGENTA 
....SCENEnESMUS 
..VOLVOCALFS 
...CHLAMYDOMONADACFAE 
....CHLAmy0QmONAS 
..ZYGNEMATALFS 
...nESMTDIACEAE 
....STAURASTPUM 

CHRYSOPHYTA 
.5ACILLARIOPHYCEAE 
..CENTRALFS 
...COScINnoISCACEAE 
....CYCLOTFLLA 
....STEPHANOnISCUS 
..PENNALES 
...ACHMANTHACEAE 
....ACHNANTHFS 
...DIATOmACEAF 
....DIATOmA 
...FRAGTLAPIACEAE 
....SYNEDRA 
...NAVICULACFAE 
....NaVTCULA 
...NITZSCHTACEAE 
....NIT7SCHIA 
.CHRYSORHYCEAF 
..00HROmONIMALES 
...00HROMONAnACEAE 

....00HROMONAS 

...SYNUPACFAF 

....mALLomoNAs 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCFAE 
..CRYPTOMOMADALES 
...CRYPTOCHRYSIDACEAE 

13# 17 
J

39 
J

24000 30 J39 J2 J700 J5 
64 

13 2 J * 0 

13/0 17 

51 6 J70 1 J64 3 J210 1 

13# 17 

- 51 J6 J110 J1 J26 J1 J140 J1 J2000 32 

-- J- 2700# 17 

13 J1 J* J0 

....CHROOMONAS J 51 6 J530 6 J77 4 

...CRYPTOMONADACEAE 

....CRYPTOmONAS J 140 2 J180 8 J420 3 

CYANOPHYTA (BLUE-GREEN ALGAE) 
.CYANOPMYCEAF 
..CHROOCOCCALFS 
...CHROOCOCCACFAE 
....ANACYSTIS 
..0SCILLATORTALFS 
...OSOLLATORTACEAE 
....0SCILLAT0RTA 

39 J5 J390 J5 J13004 63 J7300# 47 

2500 35 

EUGLENOPHYTA (FUGLENOIDS) 
.EOGLENOPHYCEAF 
..EUGLENALES 
...EUGLFNACEAE 
....EUGLENA J 13 1 

J
* 0 

....TRACHELOMONAS J 13 1 

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCFAF 
..DINOKONTAE 
...GLENODINIACEAE 
....GLENODINIUm J 4M, ONOP � -- - 26 J1 J WO OD 

...PERTOINTACEAE 
....PERTDINIUM J ••• � - �630 �4 



--- --- 

--- 

--- --- 
--- 

--- --- 
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04135000 THUNDER BAY RIVER NEAR ALPENA, MI--CONTINUED 


• 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAYJMIN
MAXJMEANJJMAX MINJJMAX MINJJMINJ
MEANJMEANJMAXJMEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 

1 
2 
3 
4 
5 

---
---
---
---

---
380 
---
388 
377 

---
377 
---
367 
370 

---
379 
---
373 
372 

364 
365 
399 
413 
408 

347 
355 
353 
374 
380 

357 
356 
378 
.384 
387 

448 
450 
441 
454 
451 

415 
419 
406 
409 
416 

424 
424 
423 
425 
423 

6 
7 
8 
9 
10 

---

---
370 
374 

---
356 
357 

---
---
362 
362 

382 
377 
402 
362 
364 

369 
369 
360 
359 
359 

373 
372 
374 
361 
360 

385 
386 
388 
389 
391 

382 
384 
385 
385 
388 

384 
385•' 
387 
387 
389 

461 
---

---

419 
---
---

---

427 
---
---
--

11 
12 
13 
14 
15 

---
372 
374 

---
362 
363 

---
365 
367 

368 
383 
364 
350 
354 

359 
345 
348 
348 
349 

362 
363 
353 
349 
351 

394 
395 
403 
422 
403 

390 
391 
388 
396 
396 

392 
393 
396 
404 
398 

--- ---
---
---
---
---

---

---

16 
17 
18 
19 
20 

376 
384 
380 
---
375 

365 
365 
368 
---
369 

368 
370 
374 
---
374 

---
369 
364 
355 
355 

---
358 
352 
352 
353 

---
361 
359 
353 
354 

411 
404 
411 
431 
418 

398 
399 
403 
406 
406 

401 
401 
406 
411 
409 

--- ---

---
---
---

.00.1/0 

- -

21 
22 
23 
24 
25 

---
388 
379 
387 

---
375 
373 
369 

---
360 
376 
377 

388 
399 
395 
366 
355 

354 
350 
360 
351 
353 

360 
378 
374 
354 
354 

464 
414 
427 
413 
414 

408 
408 
411 
412 
412 

423 
409 
415 
412 
413 

---

---

---
---
---
---
--,-

- -

26 
27 
28 
29 
30 
31 

---
392 
400 
394 
385 

---
378 
379 
375 
348 

---
384 
387 
382 
377 

354 
354 
354 
354 
361 
---

352 
353 
352 
353 
353 
---

353 
354 
353 
353 
354 
---

431 
465 
457 
459 
457 
455 

413 
406 
380 
411 
422 
416 

414 
425 
425 
432 
430 
429 

---

-7-

---

---
---
---
---
---, 
---

---
---

---

MONTH 465 347 401 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


FEBRUARY MARCH APRIL MAY 


1 --- 348 345 347 330 318 323 328 325 327 

2 --- 348 
 345 347 325 315 320 329 325 327 

3 349 346 347 317 309 313 330 327 329 

4 348 345 347 313 310 312 339 329 332 

5 ---
 351 348 349 310 308 309 333 331 332 


6 ---
 354 351 352 312. 307 310 337 332 335 
7 356 352 354 308 306 307 343 325 337 
8 360 356 358 308 306 307 341 319 338 
9 361 357 359 307 304 306 357 332 344 
10 360 356 359 310 305 307 347 327 337 


11 363 359 361 309 304 307 350 330 341 

12 363 360 361 305 303 305 355 338 '348 

13 362 360 361 311 305 309 362 355 359 

14 362 359 360 315 306 311 362 337 347 

15 375 346 359 317 312 314 354 347 352 


16 --- 363 359 360 314 306 312 348 337 343 

17 378 360 364 321 315 319 360 346 352 

18 --- 419 362 374 324 317 320 370 361 367 

19 422 413 418 385 359 367 331 318 325 364 343 352 

20 413 403 409 405 345 364 322 313 317 366 344 354 


21 403 361 382 369 345 354 319 316 318 362 347 355 

22 359 339 346 402 351 369 319 317 318 370 353 364 

23 338 335 336 352 350 351 320 312 318 368 352 357 

24 342 336 340 383 348 355 321 317 319 360 350 356 

25 344 342 343 362 346 350 325 322 323 382 345 364 


26 345 342 344 379 345 351 323 320 322 372 356 365 

27 346 343 344 352 345 347 323 321 322 372 355 363 

28 346 343 345 350 342 345 325 322 324 369 360 366 

29 --- --- --- 353 336 343 326 323 324 377 357 363

30 ---
 337 327 332 329 326 328 370 347 358 

31 --- --- 331 323 328 --- --- --- 370 346 353 


MONTH 419 323 354 331 303 316 382 319 349 




     
      
 

STREAMS TRIBUTARY TO LAKE HURONJ 301 


04135000 THUNDER BAY RIVER NEAR ALPENA• MI 


SPECIFIC CONDUCTANCE (MICROMH0S/Cm AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MAXJJ
DAY MIN MAX MEANJMAX MINJJMAXJMEAN
MEANJJMINJJ MEANJMINJ


JUNEJJULYJAUGUSTJSEPTEMBER 


1 368 348 360 316 307J284J 253
313 313 301 257 249 

2 368 365 309J309 292 254 249 251
361 	 320 314 271J

3 376 368 371 338 313J326 313 251 248
324 304J 250 

4 376 365 368 338 325 310J253 250
316J318 314 248 

5 378 370 374 336 324 329 288J289 247 264
309J 310 


6 378 354 366 325 	 302J 284
297J307 	 331 311 292 275 

7 361 350 354 318 294J304 308 303 	 284 287
297J291 

8 368 352 361 308 272J289 304 296• 298 279
285J 285 

9 367 337 355 303 277�286 297 291 284 286
279J293 

10 361 340 351 346 275J297 292J294 283 287
304 	 295 


11 350 336 341 340 319 	 288J289 285
309J297 292 	 282 

344 338 269J 289 	 287
12 330 	 325 305 292 285J295 283 


13 345 332 336 317 285J301 302 297 	 277 283
291J290 

14 342 334 	 295J300 290 296 283 287
322 309 299 285J

15 356 342 350 315 299 274J307 291
292J295 281 	 279 


16 368 356 362 304 287� 270J 298
296 282 276 306 293 

17 369 350 .358 303 291J298 276 274 293 303
270J320 

18 359 328 300 294 272J327 286 303
340 283J288 278 

19 345 340 299 292 268J310 302 306
342 	 276J280 275 

20 342 323 334 303 296J280 278 	 301 312
299 	 276J317 


278J326
21 340 310 318 317 292J299 281 279 	 317 320 

22 332 294 	 308 303 273J322 316 319
306 	 300J281 277 

23 306 283 293 	 ?96J282 278 325
302 298 	 273J316 320

24 306 265 293 304 ?9?J282 278 	 313 318
295 	 275J326 

25 321 294 307 297 282J290 276 275 	 318 322
273J328 


26 322 310 	 290J276 273 329 310 320
301 311 295 272J

27 329 315 281J276 270 327 314 319
307 	 304 295 253J


312 303 257J323
2. 328 312 317 298J267 260 	 315 319 

29 327 312 318 	 295J264 244J256 317 320
312 301 	 328 

30 324 310 315 301 296J275 254 326 320
300 229J 322 

31 --- --- --- 308 293J301 258 253 --- ---
248J---


MONTH 378 265 338 346 269J331 229J329 295
302 	 284 247 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MIN MEAN MAX MINJMEAN MAX MINJMEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 --- --- 1.0 .0J.5 .0 .0 .0 
2 4.5 4.0J4.5 1.0 .0J.5 .0 .0 .0 
3 --- --- .5 .0J.0 .0 .0 .0 
4 6.0 3.0J5.0 .0 .0J.0 .0 .0 .0 
5 5.0 1.0J4.0 .0 .0J.0 .0 .0 .0 

6 
7 

5.5 
5.5 

3.0J4.0 1.5 
2.5J4.0 .5 

.0J.5 .0 

.5J.5 .0 .0.0 .0.0 
8 
9 
10 

10.5 
10.0 

---
3.5 
5.0 

8.5 
8.5 

6.0 
5.0 
4.5 

.0J3.0 .5 
4.0J4.5 .5 
2.0J4.0 .5 

.5J.5 

.0J.5 

.0J.0 - - -

11 3.0 .0J2.0 .0 .0J.0 ---
12 
13 --- ---

2.5 
2.5 

.0J1.5 .0 
2.0J2.0 1.5 

.0J.0 

.0J.5 
---
---

14 9.0 4.5 8.0 2.0 2.0J2.0 .0 .0J.0 
15 8.5 6.5 7.5 2.0 .0J2.0 .5 .0J.0 - -

16 
17 
18 
19 
20 

9.0 
10.0 
8.5 
---
9.0 

6.0 
8.0 
7.0 
---
6.0 

7.5 
9.0 
8.0 
---
8.0 

---
2.0 
2.0 
2.0 
2.0 

---J--- .0 
.0J1.5 .0 
.5J1.5 .5 
1.5J2.0 .0 
1.5J1.5 .0 

.0J.0 

.0J.0 

.0J.0 - - -

.0J.0 

.0J.0 

- - -

- - -
- -

- - -

21 
22 
23 
24 
25 

---
7.5 
9.5 

---
5.5 
4.0 

---
6.5 
7.5 

2.0 
2.0 
2.5 
2.5 
1.5 

1.5J2.0 .0 
1.5J1.5 .0 
1.5J2.0 .5 
1.5J1.5 .0 
1.0J1.5 .0 

.0.0.0.0.0 

.0.0.0.0.0 

_--
---
---
- -
- -

26 
27 
28 
29 
30 
31 

6.0 

5.0 

2.5 

1.5 

4.0 

4.0 

1.5 
1.5 
1.0 
1.0 
---

1.0J1.5 .0 
1.0J1.0 .0 
1.0J1.0 .0 
1.0J1.0 .0 

.0 

.0 

.0.0.0.0.0.0 

.0.0.0.0.0.0 - -
- -
- -

MONTH 1.5 .0 .0 



--- 

302J
 STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER NEAR ALPENA• MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAXJJMEANJJMINJJMAXJMEAN 	 MINJ
MIN 	 MAX MEANJMINJMAXJJMEAN 


FEBRUARY MARCH APRIL 	 MAY 


1 	 --- .0 .0 .0 4.5 3.5 4.0 11.5 10.5 11.0 

2 	 .0 .0 .0 5.0 3.5 4.0 12.0 11.0 11.5 

3 	 --- .0 .0 .0 7.0 5.5 6.5 12.0 11.0 11.5 

4 	 .0 .0 .0 . 7.0 '8.5 9.5 11.5
9.5J12.5 

5 	 .0 .0 .0 9.0 8.0 8.5 13.0 11.0 13.0 


6 	 .0 .0 .0 8.0 7.5 7.5 13.5 6.5 11.5 

7 	 .0 .0 .0 8.5 7.0 8.0 13.5 6.0 11.0 

8 	 .0 .0 .0 8.0 8.0 8.0 13.5 6.0 11.5 

9 ---	 .5 .0 .0 9.0 8.0 8.5 18.0 8.5 13.0 

10 --- --- .0 .0 .0 9.5 8.5 9.0 12.5 7.0 9.0 


11 	 .0 .0 .0 10.5 9.5 10.0 12.5 7.0 10.5 

12 	 .5 .0 .0 10.5 10.0 10.5 11.5 8.0 11.0

13 	 .5 .0 .0 10.5 10.0 10.5 11.5 10.5 10.5 

14 	 --- .5 .0 .0 10.5 9.5 10.0 11.0 6.5 10.0 

15 --- --- 4.5 .0 1.0 9.5 8.5 9.0 10.5 10.0 10.5 


16 	 .5 .0 .5 10.0 8.5 9.0 14.0 7.0 10.5 

17 	 --- .5 .0 .0 10.0 9.0 9.5 12.5 5.5 10.5 

18 .0 	 .0 .0 .5 .0 .0 10.5 9.5 10.0 13.0 11.5 12.0 

19 .0 	 .0 .0 .5 .0 .0 10.0 5.0 9.0 14.0 6.0 11.5

20 .0 	 .0 .0 .5 .0 .0 9.5 1.5 7.0 14.5 7.5 12.5 


21 .0 	 .0 .0 --- --- 9.0 8.5 8.5 16.0 9.0 13.5

22 .0 	 .0 .0 1.0 .0 .5 8.5 6.5 8.0 17.0 10.0 14.5 

23 .0 	 .0 .0 1.0 .0 .5 8.0 6.0 7.5 20.5 12.5 15.5 

24 .0 	 .0 .0 1.0 .0 .5 8.0 7.5 7.5 19.0 13.5 16.0 

25 .0 	 .0 .0 1.5 .0 .5 8.0 7.0 7.5 23.0 15.0 18.0 


26 .0 	 .0 .0 1.5 .0 1.0 8.0 7.5 8.0 18.0 13.5 16.5 

27 .0 	 .0 .0 2.5 1.5 2.0 9.0 8.0 8.5 18.5 14.5 17.0 

28 .0 	 .0 .0 5.5 2.0 3.0 9.0 9.0 9.0 19.0 12.0 16.0 

29 	 5.0 3.0 3.5 10.0 9.0 9.5 19.0 15.0 17.5 

30 ---	 3.5 3.5 3.5 11.0 9.5 10.0 20.5 11.5 17.0 

31 4.0 4.0 4.0 --- --- --- 19.0 9-.0 14.5 


MONTH 11.0 1.5 8.5 23.0 5.5 13.0 


DAY MAX 	 MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE JULY AUGUST SEPTEMBER 


1 18.5 10.5 17.0 21.0 17.0 19.5 25.5 18.5 21.5 22.5 20.5 21.5 

2 18.5 12.0 16.0 21.5 18.5 20.5 26.0 19.0 22.0 22.0 17.5 20.5 

3 19.0 15.5 17.5 22.5 19.0 21.0 23.5 20.5 22.5 21.5 17.5 20.5 

4 19.5 15.5 18.0 27.0 19.5 22.5 23.5 21.0 22.5 21.5 21.0 21.0 

5 20.5 14.5 18.0 27.5 19.5 22.5 24.0 20.0 22.0 22.0 18.5 20.0 


6 24.5 14.5 19.0 24.0 19.0 22.0 24.0 19.5 22.0 21.5 18.5 19.5 

7 21.0 11.5 16.5 ?5.0 19.5 23.0 24.0 21.0 22.5 20.5 18.0 •19.5 

8 20.5 15.5 18.5 ?6.0 21.5 24.0 25.5 20.0 22.5 20.5 19.5 20.0 

9 20.5 15.0 18.5 26.5 22.0 25.0 27.5 19.5 23.0 19.5 14.0 18.0 

10 20.0 15.5 18.0 76.5 19.0 24.0 23.5 20.0 22.0 19.5 16.0 18.0 


11 20.5 13.5 17.5 31.0 20.5 25.0 23.5 20.0 22.0 19.5 16.0 18.0 

12 20.5 16.5 19.0 31.0 21.5 25.5 23.5 19.5 22.0 20.0 17.5 19.5 

13 20.0 15.5 18.0 26.5 22.0 24.5 23.0 20.0 21.5 26.0 15.5 19.5 

14 26.5 17.5 21.0 25.5 20.5 23.5 23.0 20.0 22.0 20.5 17.0 19.0 

15 22.0 19.0 20.5 25.5 20.5 23.5 26.5 19.5 22.5 20.0 16.0 18.5 


16 22.0 21.5 22.0 25.0 21.5 23.5 26.0 18.5 21.5 19.0 15.5 17.5 

17 22.0 21.5 22.0 25.0 21.5 23.5 22.5 17.5 20.0 18.0 15.0 17.0 

18 22.0 18.0 20.5 29.5 21.5 24.5 22.5 17.0 20.0 17.5 13.5 16.0 

19 22.0 21.5 22.0 28.0 21.5 24.0 22.0 17.5 19.5 21.0 12.0 15.5 

20 22.0 20.5 21.0 24.5 22.0 23.5 22.0 17.0 19.5 20.0 12.0 14.5 


21 20.5 19.0 20.5 24.0 19.5 22.5 22.0 17.5 20.0 15.5 11.0 14.0 

22 20.0 16.0 18.5 24.0 19.0 22.0 25.0 18.5 21.0 14.5 11.0 13.0 

23 19.5 14.5 18.0 23.5 18.5 21.5 27.5 18.5 22.0 14.0 9.5 12.5 

24 20.0 17.0 19.0 23.5 19.0 21.5 22.5 19.0 20.5 14.0 9.5 12.5 

25 19.5 16.0 18.5 27.5 19.0 22.5 22.5 18.0 20.5 13.5 13.0 13.5 


26 20.0 12.5 17.0 23.0 19.0 21.5 22.5 18.0 20.5 15.0 13.0 13.5 

27 25.5 16.0 20.0 22.5 16.5 20.0 22.5 20.0 21.0 17.5 11.0 14.0 

28 20.0 15.0 18.0 21.5 18.5 20.5 22.0 20.5 21.5 13.0 7.5 11.5 

29 20.5 17.5 19.5 22.0 17.0 20.0 25.0 20.0 21.5 12.5 9.5 11.5 

30 21.0 17.5 20.0 22.0 16.0 20.0 25.0 20.0 22.0 12.0 8.5 10.5 

31 --- --- --- 22.0 17.0 20.5 22.5 20.0 21.5 --- --- ---


MONTH 26.5 10.5 19.0 31.0 16.0 22.5 27.5 17.0 21.5 26.0 7.5 16.5 




303 STREAMS TRIBUTARY TO LAKE HURONJ
 

04135500 AU SABLE RIVER AT GRAYLING, MI 


LOCATION.--Lat 44°39'35", long 84°42'45", in Sal 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 from East Branch, 

and 114 mi (183 km) upstream from mouth. 


DRAINAGE AREA.--i10 mil (285 km2). 


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.--Records good except those for the winter period and those for period of no gage-height record, Jan. 8 to Feb. 20, which are 

poor. Prior to Dec. 31, 1952, diurnal fluctuation caused by powerplant 2.5 mi (4.0 km) above station. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--39 years, 74.5 ft3/s (2.110 m3/s), 9.20 in/yr (234 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 274 ft3/s (7.76 m3/s) June 2, 1943, gage height, 3.00 ft (0.914 m); minimum, 28 ft3/s 

(0.79 m3/s) Apr. 21, 1946, gage height, 0.80 ft (0.244 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 120 ft3/s (3.40 m3/s) Apr. 29, 30, gage height, 1-80 ft (0.549 m); minimum, 46 ft3/s 

(1.30 m3/s) Sept. 24, 25; minimum gage height, 1.08 ft (0.329 m) Dec. 3, Aug. 26. 


DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT DEC JAN MAR MAY AUG
NOVJ JUNJ SEP
FEdJJAPRJ JUL 


1 60 63 59 56 56 101 111 100 62 58 49 63 

2 60 62 S9 56 56 94 105 88 62 56 48 59 

3 64 61 49 56 56 84 98 81 64 55 49 59 

4 66 62 59 55 56 80 97 77 65 60 54 57 

5 64 63 63 56 56 77 94 76 64 70 56 55 


6 62 63 62 58 55 74 88 76 62 63 54 53 

7 61 63 66 58 53 73 82 76 60 59 55 52 

8 60 62 76 57 53 72 80 74 60 56 58 55 

9 59 62 81 57 54 71 96 72 60 54 58 57 

10 58 62 77 57 54 71 109 72 60 53 58 55 


11 59 62 63 57 53 71 106 75 61 54 54 52 

12 60 62 62 57 53 71 96 74 60 54 53 50 

13 61 62 67 57 53 71 86 71 60 53 52 49 

14 62 65 65 57 52 70 82 69 60 51 53 48 

15 62 66 63 57 54 70 80 68 60 50 58 49 


16 61 65 62 58 57 71 79 67 67 50 59 49 

17 62 63 58 58 62 71 77 66 77 50 57 49 

18 61 62 56 57 68 70 76 65 71 55 53 49 

19 62 62 60 57 80 70 74 65 64 58 51 48 

20 64 61 59 57 94 69 72 64 61 61 50 47 


21 66 61 59 57 93 68 71 63 61 64 49 47 

22 66 61 58 57 84 68 70 62 65 59 49 47 

23 64 61 58 57 85 69 74 62 67 55 49 47 

24 62 61 58 57 91 70 79 66 65 53 48 46 

25 63 62 57 58 90 73 81 75 62 52 47 47 


26 64 60 57 58 83 75 78 73 59 51 47 47 

27 66 59 57 58 80 78 75 69 57 50 49 47 

28 65 60 57 58 94 82 96 67 56 51 51 48 

29 65 60 56 57 --- 91 117 65 56 53 53 48 

30 65 60 56 57 107 115 63 57 53 60 47 

31 64 --- 56 56 113 --- 62 --- 50 69 ---


TOTAL 1938 1858 1895 1768 1875 2395 2644 2203 1865 1711 1650 1526 

MEAN 62.5 61.9 61.1 57.0 67.0 77.3 88.1 71.1 62.2 55.2 53.2 50.9 

MAX 66 66 81 58 94 113 117 100 77 70 69 63 

MIN 58 59 49 55 52 68 70 62 56 50 47 46 

CFSM .57 .56 .56 .52 .61 .70 .80 .65 .57 .50 .48 .46 

IN. .66 .63 .64 .60 .63 .81 .89 .75 .63 .58 .56 .52 


CAL YR 1980JTOTAL 26158 MAX 176JJCFSM .65 IN 8.85
MEAN 71.5 MIN 49J

WTR YR 1981JTOTAL 23328 MAX 117JCFSM .58 IN 7.89
MEAN 63.9JMIN 46J


http:1,123.49


J
304 
 STREAMS TRIBUTARY TO LAKE HURON 


04135600 EAST BRANCH AU SABLE RIVER AT GRAYLING, MI 


LOCATION.--Lat 44°40'08", long 84°42'20", in NW1/4 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 km2). 


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 fair. Occasional regulation by Michigan Department of Natural 

Resources ponds above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--23 years, 44.2 ft3/s (1.252 m3/s), 7.90 in/yr (201 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 207 ft3/s (5.86 m3/s) Mar. 28, 1976, gage height, 5.24 ft (1.597 m); minimum, 7.0 ft3/s 

(0.20 m3/s) Mar. 27, 1965, result of freezeup; minimum daily, 16 ft3/s (0.45 m3/s) Aug. 20, 1964. 


EXTREMES IOR CURRENT YEAR.--Maximum discharge, 76 ft3/s (2.1.5 m3/s) Apr. 29, gage height, 3.76 ft (1.146 m); minimum, 21 ft3/s (0.59 m3/s) 

Dec. 2, 3, Sept. 15; minimum gage height, 2.87 ft (0.875 m) Sept. 15. 


DISCHARGE. IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJJAN MARJMAY JUL SEP
DEC FEHJJAPRJJUNJAUG 


1 34 33 32 28 27 58 65 59 36 30 22 26 

2 35 33 eb 28 27 54 62 56 36 29 22 26 

3 38 32 26 28 27 51 60 54 37 29 23 25 

4 4R 33 29 28 27 50 62 51 37 30 25 25 

5 40 33 30 28 27 49 60 51 36 36 25 25 


6 36 34 31 28 26 48 57 50 35 32 24 24 

7 35 33 36 28 26 47 54 48 35 29 26 24 

8 35 33 41 28 26 46 56 47 35 27 32 28 

9 34 33 40 28 26 46 69 45 34 27 32 27 

10 33 33 36 28 26 46 64 46 36 25 29 26 


11 33 32 28 28 26 45 59 48 36 25 -27 25 

12 39 30 34 28 26 45 55 46 35 25 25 24 

13 37 32 34 28 25 46 53. 44 35 25 24 23 

14 36 36 32 28 25 44 55 42 34 24 25 22 

15 36 34 31 28 26 45 52 42 35 24 30 22 


16 35 33 31 28 28 45 49 42 41 23 28 22 

17 36 32 29 28 30 45 59 41 42 25 27 23 

18 36 32 29 28 33 44 53 40 37 27 25 23 

19 36 33 29 28 41 43 50 39 35 24 24 23 

20 36 34 30 28 47 43 48 39 33 26 23 22 


21 36 34 29 28 47 42 47 41 34 27 23 22 

22 35 34 29 28 47 43 46 39 38 25 22 23 

23 35 34 29 28 51 43 50 38 36 24 23 23 

24 34 35 29 28 52 45 51 44 34 24 22 22 

25 34 34 28 28 50 46 49 51 33 23 22 23 


26 36 32 28 28 48 48 47 46 31 23 22 25 

27 37 32 28 28 49 48 46 43 30 24 26 26 

28 35 33 28 26 63 51 64 41 30 23 30 26 

29 34 33 28 28 --- 59 73 39 30 24 29 25 

30 33 33 28 28 66 65 38 30 24 28 25 

31 34 --- 28 28 66 --- 37 --- 23 26 ---


TOTAL 1111 992 948 866 979 1497 1680 1387 1046 806 791 725 

MEAN 35.8 33.1 30,6 27.9 35.0 48,3 56.0 44.7 34.9 26.0 25.5 24.2 

MAX 48 36 41 28 63 66 73 59 42 36 32 28 

MIN 33 30 26 26 25 42 46 37 30 23 22 22 

CFSM .47 .44 .40 .37 .46 .64 .74 .59 .46 .34 .34 .32 

IN. .54 .49 .46 .42 .48 .73 .82 .68 .51 .39 .39 .35 


CAL YR 1980JTOTAL 14605 MAX 100JJCFSM .53 IN 7.15
MEAN 39.9 MIN 26J

wTP YR 1981J12828 MAX 73JJMIN 22�IN 6.28
TOTAL MEAN 35.1 CFSM .46 




�
305 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' 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 from 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 bow-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), from 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 fair . Occasional regulation by dams above station. 

AVERAGE DISCHARGE.--15 years, 221 ft3/s (6.259 m3/s), 7.48 in/yr (190 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,120 ft3/s (31.7 m3/s) Mar. 28, 1976, gage height, 7.30 ft (2.225 m); minimum, 
78 ft3/s (2.21 m3/s) Feb. 12, 1981, gage height, 3.98 ft (1.213 m), result of freeze up • 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 494 ft3/s (14.0 m3/s) Apr. 30, gage height , 5.64 ft (1.719 m); maximum gage height, 
6.59 ft (2.009 m) Dec. 25, backwater from ice; minimum discharge, 78 ft3/s (2.21 m3/s) Feb. 12, gage height, 3.98 ft (1.213 m), 
result of freeze up. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 


APRJMAY JUNJ
DAY OCT NOVJDEC JAN FEH MARJJJ JUL AUG SEP 

1 
2 
3 
4 
5 

201 
197 
205 
213 
21H 

195 
190 
188 
194 
195 

181 
161 
152 
172 
179 

165 
162 
166 
165 
165 

145 
142 
140 
140 
140 

325 
304 
281 
278 
262 

318 
310 
295 
288 
276 

485 
441 
403 
373 
354 

199 
192 
194 
198 
201 

142 
133 
131 
132 
127 

125 
123 
123 
126 
135 

155 
152 
147 
144 
138 

6 
7 
8 
9 

10 

223 
224 
221 
215 
212 

195 
195 
194 
196 
196 

183 
195 
222 
235 
237 

167 
165 
165 
165 
160 

140 
140 
135 
135 
135 

248 
235 
232 

•229 
230 

258 
247 
242 
319 
326 

336 
320 
309 
296 
294 

195 
182 
177 
172 
170 

124 
117 
113 
113 
113 

131 
134 
146 
157 
146 

136 
140 
137 
136 
137 

11 
12 
13 
14 
15 

209 
207 
204 
203 
205 

194 
188 
185 
204 
211 

212 
202 
190 
190 
190 

160 
155 
155 
155 
155 

128 
123 
135 
142 
144 

230 
228 
236 
230 
231 

323 
316 
303 
318 
321 

316 
321 
324 
321 
311 

165 
160 
158 
159 
160 

108 
107 
107 
105 
102 

146 
139 
132 
130 
142 

134 
130 
138 
138 
140 

16 
17 
18 
19 
20 

205 
211 
217 
215 
215 

215 
212 
206 
198 
193 

188 
182 
175 
172 
170 

155 
153 
151 
151 
152 

145 
154 
171 
207 
235 

229 
227 
219 
209 
203 

316 
337 
338 
325 
322 

298 
287 
278 
268 
259 

166 
161 
151 
152 
147 

101 
113 
164 
176 
192 

142 
137 
133 
130 
130 

144 
148 
147 
144 
138 

21 
22 
23 
24 
25 

213 
211 
207 
204 
205 

191 
191 
190 
191 
190 

170 
170 
170 
166 
165 

152 
152 
152 
152 
153 

248 
268 
315 
342 
339 

202 
203 
206 
213 
219 

314 
311 
323 
340 
342 

251 
244 
239 
242 
284 

139 
154 
162 
148 
137 

173 
150 
134 
124 
119 

125 
122 
120 
118 
117 

136 
136 
137 
133 
133 

26 
27 
28 
29 
30 
31 

208 
214 
216 
212 
206 
200 

185 
179 
183 
183 
181 
---

165 
165 
165 
165 
163 
164 

152 
152 
151 
150 
150 
150 

328 
305 
339 
---

227 
232 
243 
258 
293 
319 

342 
337 
400 
473 
487 
---

265 
253 
245 
234 
221 
207 

130 
126 
123 
122 
130 
-.--

124 
131 
133 
136 
134 
128 

116 
119 
126 
148 
151 
159 

141 
146 
144 
145 
143 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

6516 
210 
224 
197 
.52 
.60 

5808 
194 
215 
179 
.48 
.54 

5636 
182 
237 
152 
.45 
.52 

4853 
157 
167 
150 
.39 
.45 

5460 
195 
342 
123 
.49 
.51 

7481 
241 
325 
202 
.60 
.69 

9767 
326 
487 
242 
.81 
.91 

9279 
299 
485 
207 
.75 
.86 

4830 
161 
201 
122 
.40 
.45 

4006 
129 
192 
101 
.32 
.37 

4128 
133 
159 
116 
.33 
.38 

4217 
141 
155 
130 
.35 
.39 

CAL YR 1940_TOTAL 71541 
WTR YR 1981_TOTAL 71981 

MEAN 
MEAN 

195 
197 

MAX 
MAX 

412_MIN 118_ CFSM .49 
487_MIN 101_ CFSM .49 

IN 6.64 
IN 6.68 



�306 STREAMS TRIBUTARY TO LAKE HURON 

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. 24 to May 13 (range in temperature 2.5 to 15.5°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, 23.5°C July 9; minimum 0.0°C on many days during winter period. 

TEMPERATURE, WATER (DEG. Chr WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MIN MIN MIN MIN
DAY MAX MAXJMAX MINJJMAXJMAX
MAXJMIN 


OCTOBER NOVEMBER DECEMBERJJANUARY FEBRUARY MARCH 


1 12.0 11.0 5.0 4.5 2.0 1.5 .0 .0 .0 .0 .5 .5 

2 12.0 11.0 5.0 4.5 2.0 .5 .0 .0 .0 .0 .5 .0 

3 11.5 9.5 6.0 5.0 .5 .5 .0 .0 .0 .0 1.0 .0 

4 9.5 8.5 6.0 6.0 .5 .5 .0 .0 .0 .0 1.0 .5 

5 8.0 7.5 6.0 5.0 .5 .0 .0 .0 .0 .0 1.0 .5 


6 7.5 7.0 5.5 5.0 1.0 .0 .0 .0 .0 .0 1.0 .5 

7 8.0 7.0 5.5 5.0 1.5 1.0 .0 .0 .0 .0 1.5 .5 

8 9.5 8.0 5.0 4.0 1.5 1.5 .0 .0 .0 .0 2.0 1.5 

9 9.0 7.5 5.0 4.0 1.5 1.0 .0 .0 .5 .0 2.5 2.0 

10 9.0 7.5 5.0 4.0 1.0 .0 .0 .0 .0 .0 2.5 2.0 


11 8.5 8.0 4.0 3.5 .0 .0 .0 .0 .0 .0 2.5 1.5 

12 8.0 7.5 3.5 2.5 .0 .0 .0 .0 .5 .0 2.5 1.0 

13 8.0 7.0 4.0 3.0 .0 .0 .0 .0 .0 .0 2.5 1.5 

14 7.0 6.0 4.0 4.0 .0 .0 .0 .0 .0 .0 2.0 .5 

15 6.0 6.0 4.0 3.5 .0 .0 .0 .0 1.5 .0 2,5 1.5 


16 6.5 6.0 3.5 2.5 .0 .0 .0 .0 2.5 1.5 2.0 .5 

17 8.5 6.5 3.0 2.5 .0 .0 .0 .0 3.0 1.5 1.5 .5 

18 8.5 8.0 2.5 2.5 .0 .0 .0 .0 2.5 2.0 1.5 .5 

19 8.0 7.5 2.5 1.5 .0 .0 .0 .0 2.5 2.0 1.0 .5 

20 8.0 7.5 2.5 2.0 .0 .0 .5 .0 2.0 1.0 1.5 1.0 


21 7.5 7.0 3.0 2.5 .0 .0 .0 .0 2.0 1.5 3.0 1.5 

22 7.0 7.0 3.0 2.5 .0 .0 .0 .0 2.0 1.5 3.0 1.5 

23 7.0 6.0 3.0 2.5 .0 .0 .0 .0 1.5 1.5 4.0 2.0 

24 7.5 6.5 3.0 3.0 .0 .0 .0 .0 1.5 .5 --- --.-

25 7.5 7.5 3.0 2.5 .0 .0 .0 .0 .5 .5 


26 7.5 6.0 2.0 1.0 .0 .0 .0 .0 .5 .0 ..--

27 6.0 5.0 1.5 1.5 .0 .0 .0 .0 1.0 .0 

28 5.5 4.5 2.0 1.5 .0 .0 .0 .0 1.0 .5 ---

29 5.0 4.5 2.0 2.0 .0 .0 .0 .0 ..... ...--


--.. ......
30 4.5 4.0 2.0 2.0 .0 .0 .0 .0 ---

31 5.0 4.0 --- --- .0 .0 .0 .0 --- ..-- ---


MONTH 12.0 4.0 6.0 1.0 2.0 .0 .5 .0 3.0 .0 




STREAMS TRIBUTARY TO LAKE HURONJ
 307 
04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERNE, MI--CONTINUED 


TEMPERATURE. WATER (DEG. C). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAYJMAXJMAXJMAX MAXJMAXJ
MIN MIN MINJMIN MIN MAXJMIN 


APRIL MAY 
 JUNEJJULY AUGUST SEPTEMBER 


1 18.0 14.0 20.5 16.5 20.5 16.0 17.5 16.0

2 
 17.5 14.0 20.5 18.0 20.0 16.5 17.0 15.0
3 
 18.0 16.0 21.0 16.5 19.0 16.5 17.0 14.5 

4 18.0 16.0 20.5 17.5 19.0 17.0 17.0 15.0
5 
 19.0 15.5 22.0 17.5 19.5 16.5 16.0 14.5 


6 ---
 19.5 16.5 22.5 17.5 19.5 16.5 15.5 14.5
7 
 19.5 15.0 22.5 18.0 17.5 16.0 15.0 13.5
8 19.0 16.5 22.5 18.5 18.0 16.0 15.5 13.5
9 
 18.0 15.0 23.5 20.0 19.0 15.5 14.5 11.0
10 
 18.5 16.0 21.5 17.0 19.0 16.5 17.0 13.0 


11 - -
 19.5 15.5 20.5 16.5 18.5 15.5 17.5 13.5

12 
 19.5 16.5 19.5 17.0 17.5 14.0 17.5 14.5

13 ---
 18.0 16.5 22.0 17.5 17.5 15.0 16.0 12.5 

14 12.0 10.5 21.5 16.0 21.0 17.0 17.5 16.5 16.0 
 13.5

15 11.0 10.5 23.0 19.0 19.5 15.5 17.0 16.0 14.5 12.0 

16 12.5 9.5 22.5 18.5 17.5 15.5 18.0 14.0 12.5 10.5

17 13.5 10.5 20.5 16.0 17.5 15.5 17.5 13.0 11.0 10.0

18 14.0 10.5 20.0 16.5 20.0 16.0 17.5 13.0 11.5 9.5

19 
 15.0 11.0 19.5 16.0 20.0 18.0 18.0 13.0 13.0 10.0
20 16.0 11.5 
 19.0 16.0 19.0 18.0 17.5 13.5 12.0 10.0 


21 
 17.0 12.5 18.0 15.5 19.0 17.0 17.0 13.0 11.0 9.0 

22 18.0 13.5 
 18.0 15.5 18.0 14.0 17.0 14.0 9.5 8.0

23 18.0 15.0 
 19.0 14.5 18.5 14.5 18.5 14.5 9.5 7.0
24 
 18.0 16.5 19.0 16.5 19.0 15.5 19.5 15.5 10.0 7.5
25 17.5 15.5 18.5 16.0 19.0 16.0 18.5 14.5 10.0 10.0 


26 
 17.5 15.5 18.5 13.5 19.0 17.0 17.5 14.5 10.5 10.0
27 16.5 14.5 19.5 14.0 17.5 14.5 15.5 14.5 11.0 10.0

28 17.0 13.5 
 19.0 15.5 16.5 14.0 14.5 14.0 10.5 8.5
29 
 18.5 15.5 18.5 17.0 17.5 13.0 16.0 14.0 10.0 9.0
30 19.0 16.0 
 21.5 16.5 18.5 13.5 16.5 14.5 9.5 8.5
31 
 18.0 14.0 --- --- 19.5 14.5 18.0 15.0 --- ---


MONTH 
 23.0 13.5 23.5 13.0 20.5 13.0 17.5 7.0 



 

     

 

--- 

308 STREAMS TRIBUTARY TO LAKE HURON 

04136500 AU SABLE RIVER AT M10, ma 

LOCATION.--Lat 44°39'36", long 84°07'52", in NW4 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 Mio, 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 mil (2,850 km2), 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.--29 years, 985 ft3/s (27.90 m3/s), 12.16 in/yr (309 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,170 ft3/s (118 m3/s) Mar. 28, 1976, gage height., 6.14 ft (1.871 m); minimum, 
7.0 ft3/s (0.20 m3/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, 2,620 ft3/s (74.2 m3/s) June 12, gage height, 4.92 ft (1.500 m); minimum, 115 ft3/s 
(3.26 m3/s) Oct. 30, gage height, 0.87 ft (0.265 m); minimum daily, 606 ft3/s (17.2 m3/s) Jan. 4. 

DISCHARGE, IN CUBIC FEET PER SECONn, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DEC JAN FE8 MAR APR JUNJMAY JUL AUG SEP 

1 844 867 874 858 750 . 1320 1410 1530 828 766 685 780 

2 874 837 860 846 810 1230 1400 1240 847 763 686 806 

3 902 838 732 724 750 1150 1220 1190 844 762 680 780 

4 928 878 725 606 680 1040 1170 1200 835 749 725 740 

5 943 890 914 671 640 1010 1320 1130 870 775 715 730 


6 929 890 928 825 730 1000 1220 1090 874 795 705 730 

7 906 887 879 874 793 975' 1080 1040 818. 761 705 730 

8 896 889 940 759 793 932 1090 1070 819 706 830 740 

9 876 893 1080 700 780 943 1560 1060 820 678 836 745 

10 861 883 1080 775 730 954 1590 1040 835 683 765 745 


11 860 858 936 770 750 954 1350 1120 829 683 775 745 

12 861 863 800 740 730 953 1180 1160 920 683 750 720 

13 863 852 838 720 700 955 1160 1120 754 683 700 695 

14 871 907 921 780 782 962 1210 1060 806 683 685 700 

15 899 931 857 840 820 947 1250 1040 805 683 715 710 


16 887 937 873 790 801 971 1240 1000 920 685 780 715 

17 892 892 731 760 860 999 1190 956 953 689 765 730 

18 907 881 666 850 902 986 1160 997 883 716 730 730 

19 916 889 779 800 1070 930 1100 924 825 793 725 705 

20 896 858 723 780 1120 908 1070 916 779 815 675 715 


21 893 850 732 750 1130 914 1070 911 769 889 670 720 

22 909 851 811 720 1130 953 1020 896 834 857 665 710 

23 900 828 871 770 1220 946 1110 896 880 782 665 695 

24 869 872 880 845 1260 920 1220 903 850 709 665 695 

25 890 877 767 800 1220 910 1220 988 797 692 665 720 


26 912 836 749 792 1140 980 1140 1230 723 733 665 735 

27 910 829 828 804 1120 1020 1040 1030 711 716 685 715 

28 905 838 824 776 1310 1060 1120 929 730 694 695 735 

29 897 847 890 725 --- 1130 1700 914 728 728 755 720 

30 877 878 899 671 1410 1840 914 757 733 842 715 

31 888 --- 871 644 1390 855 --- 696 800 ---


TOTAL 27661 26126 26258 23765 25521 31752 37450 32349 24643 22780 22404 21851 
MEAN 892 871 847 767 911 1024 1248 1044 821 735 723 728 
MAX 943 937 1080 874 1310 1410 1840 1530 953 889 842 806 
MIN 844 828 666 606 640 908 1020 855 711 678 665 695 
CFSM .81 .79 .77 .70 .83 .93 1.14 .95 .75 .67 .66 .66 
IN. .94 .88 .89 .80 .86 1.07 1.27 1.09 .83 .77 .76 .74 

TOTAL MAX MIN 579 INJ
WTR YR 1981J322560 MAX MIN 606 INJ
CAL YR 1980J343575 MEAN 939J2220 CFSM .85 11.62 

TOTAL MEAN 884J1840 CFSM .80 10.91 



�STREAMS TRIBUTARY TO LAKE HURON 309 

04137500 AU SABLE RIVER NEAR AU SABLE, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 44°26'09", long 83°26'28", in NE4 NW; sec.35, T.24 N., R.8 E., Iosco 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 September 1981 (discontinued). 
WATER TEMPERATURES: April 1978 to September 1981 (discontinued). 

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. Bi-monthly samples are collected as a cross-section sample at or near vicinity of bridge. 
Water-discharge measurements are made at times of sampling. 

EXTREMES FOR PERIOD OF DAILY RECORD:- 
SPECIFIC CONDUCTANCE: Maximum daily, 346 micromhos Nov. 21, 1978; minimum daily, 229 micromhos Apr. 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 1980 TO SEPTEMBER 1981 

OXYGEN, COLI- STREP-. 
SP1:-. J DIS.. FORM. TOCOCCI JHARD- 

STREAM- CIFTC J SOLVED FECAL, FECAL, HARD... NESS, CALCIUM 
FLOW, JCON- JOXYGEN, J(PER- J0.7 JKF AGAR JNESS JNONCAR... JDIS.•• 
IMSTAN- DUCT- PH TEMPER- DIS- CENT UM-4.1E (COLS. (MG/L BONATE SOLVED 

TIME TANEOUS ANCE JATURE SOLVED SATUR (COLS./ PER AS (MG/L (MG/L 
DATE _ (CFS) J(UMHOS) J(UNITS) J(DEG C) J(MG/LI JATION) J100 ML) 100 ML) JCAC03) JCAC03) JAS CA) 

OCT 
07• • • 

NOV 
04• • • 

JAN 
06• • • 

MAR 
24... 

MAY 
05... 

JUL 
07... 

SEP 
01... 

1030 J2110 J264 JH.2 J13.0 J9.0 J86 JK2 J<1 J140 J0 J37 

1400 J1340 J8.3 J7.5 J11.6 J98 J<1 J<1 J140 J0 J40 

1445 J1000 J348 J8.0 J.0 J11.4 J80 J<1 J<1. J160 J6 J46 

1345 J610 J249 J7.9 J2.5 J12.6 J93 J<1 J<1 J140 J9 J39 

1330 J2550 J253 J8.1 J12.0 J10.2 J95 J<1 JK4 J140 J17 _42 

1330 J3290 J271 J8.0 J25.0 J8.1 J98 JK4 JK4 J150 J19 J42 

1230 J2380 J264 J7.8 J23.0 J7.5 J88 JK2 JKll J150 J11 J41 

MAGNE.. JSODIUM ROTAS... POTAS- BICAR-. JALKA... CARBON 
STUN. SODIUM, JAD- JSTUM, SIUM 40 JBONATE JCAR- JUNITY JDIOXIDE SULFATE 
nTs- DIS- JSORP- Ms- DIS- FFT-FLD BONATE FIELD DIS- 015- 

SOLVED SOLVED JTION JSOLVED. SOLVED J(MG/L FET...ELD J(MG/L JSOLVED SOLVED 
(MG/L (MG/L PERCENT RATIO (MG/L (PCT/L AS (MG/L AS (MG/L (MG/L 

DATE JAS MG) JAS NA) JSODIUM JAS K) JAS K40) JHCO3) JAS CO3) JCAC03) AS CO2) AS 504) 

OCT 
11 J4.4 J6 

9.8 J4.0 J6 

10 J4.1 J5 

9.3 J3.8 J6 

9.5 J4.0 J6 

10 J4.4 J6 

11 J4.2 J6  

.5 J.40 J170 J0 J140 J1.7 J8.2 

.6 J-- J180 J0 J150 J1.4 J10 

.6 J.40 J210 J0 J170 J2.9 J11 

.8 J.60 J160 J0 J130 J3.2 J9.2 

.6 J.40 J150 J0 J130 J2.0 J8.1 

.5 J.40 J160 J0 J130 J2.7 J8.6 

.3 J-- J170 J0 J140 J4.3 J1.9 

07• • • 
NOV 
04... 

JAN 
06... 
MAR 
24•• • 
MAY 
05... 

JUL 
07... 

SEP 
01... 

.2 

.1 

.1 

.2 

.2 
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STREAMS TRIBUTARY TO LAKE HURON 


04137500 AU SABLE RIVER NEAR AU SABLE. MI--CONTINUED 


WATER-OUALITY DATA. WATER YEAR OCTORFR 1980 TO SEPTEMBER 1981--CONTINUED 


NITRO-JNITRO-.
SOLIDS. SOLIDS.J

NITRO-
, NITRO- GEN.JJ
ci4Ln- FLUO-JJRESIDUE SUM OFJSOLIDS. NITRO- GEN.JJSILICA. 


GEN, NO2•NO3JJAMMONIAJ
RIDE. RIDE.JJAT 180JCONSTI- DIS-JJGEN,JGEN,
DIS-J
 AMMONIA
DIS-J0IS-JSOLVEDJDEG. C TIIENTS,JSOLVED NO20.403 DIS-JJAMMONIA DIS..JJ
SOLVED SOLVED (MG/L 015- DIS- (TONS TOTAL SOLVED TOTAL SOLVED TOTAL
(MG/L (MG/L AS SOLVED SOLVED PFR (MG/L (MG/L (MG/L (MG/L (MG/L

AS NH4)
SI02) (MG/L) ney)JJAS N)JJAS N)JJ
'LATEJAc C1) AS F)JJ(MG/L)JJAS N) AS N) 


OCT 

8.9 165 159 940 .01 .01 .020 .010 .02
07• • • 4.9 .1 

NOV 
.00 .00 .020 .020 .03
04• • • 5.1 .1 8.0 185 162 669 

JAN 
177 •494 .09 .09 .020 .020 .03
06• • • 5.8 .1 8.7 183 

MAR 
.0NM9.0 147 155 242 .18 .18 .090 .090
24... 4.6 <.1 


MAY 
05... 4.6 <.1 7.6 160 155 1100 .04 .03 .060 .060 

JUL 

07... 5.1 .1 8.6 168 164 1490 .01 .01 .010 .010 


SFP 
 .040 .020
01... 5.4 <.1 9.4 174 158 1120 .04 .03 


SED.
SEDI-J
NITRO-J
 
SUSP.
RHOS-JMENT,J
NTTRO- GEN.AM-.J
 

GEN, MONIA •JJPROS- PHORUS, CARBON,J.DIS-JJSIEVE
NITRO-. NITRO-JJPH0S..JJSEDI-

DIAM. 


% FINER

GEN.J OH- ORGANIC MENT. CHARGE,J
ORGANIC ORGANICJGEN, PHORnS. PHORUSJ


TOTAL TOTAL. SOLVED
TOTAL TOTALJJTOTALJJTOTALJJTOTALJJSUS- SUS-JJ

(MG/L PFNDED PENDED THAN
(MG& (MG/L (MG/LJ(mG/L (MG/LJJ(MG/LJJ• cmnitJ


DATE AS N) AS N) AS P) AS PO4)JJAS P)J(MG/L), (T/DAY) .062 MM
AS N)JJJAS NO3)JJ AS C)J


OCT 

11 63 100
07... .11 .13 .14 .62 .020 .n6 .010 


NOV 

.09 6.9 1 3.6 100
04• • • -- .030 .020 

JAN 
06• • • .11 .13 .22 1.0 .040 .12 .000 3 8.1 100 

MAR 


6.6 100
24... <.10 .030 .09 .010 4 

MAY 


4.3 2 14 100
.2S .34 .38 1.7 .010 .03 <.010

09• • • 

JUL 
7 62 100
07... .28 .29 .30 1.3 <.010 .03 <.010 

SEP 
.25 .29 .33 1.5 .020 .06 .020 -- 4 26 


01• • • 
100 
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STREAMS TRIBUTARY TO LAKE HURON J 311 

04137500 AU SABLE RIVER NEAR AU SABLE. MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CHRO... 

J

RARIUM. JCADMIUM JMIUM* JCHRO JCOBALT. 
AOSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MUM, TOTAL COBALT, 

ARSENIC DIS.... PECOV- DIS... PECOV nTs- RECOV- DIS-. RECOV,.. DIS-
TOTAL SOLVED ERABLE SOLVED ERABLE_ SOLVED ERABLE soLvEn ERABLE SOLVED 

TIME J(UG/L J(UG/L J(Orin. J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
DATE JAS AS) JAS AS) JAS BA) JAS BA) JAS cn) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

OCT 
07... J1030 J3 J3 J100 J30 J0 J0 J10 J10 J0 J0 

JAN 
06... J1445 J3 J3 J100 J30 J0 J0 J10 J<10 J0 J0 
MAP 
24... J1345 J0 J0 J100 J100 J0 J0 J10 J<10 J0 J0 

JUL 
07.0. J1310 J2 J2 J100 J20 J1 J<1 J<10 J10 J1 J1 

SEP 
01... J1?30 J2 J2 J<50 J<50 J<1 J<1 J10 J10 J<1 J<1 

IRON, JLEAD, J
MANGA•.. 
NESE, COPPER* MANGA- MERCURY 

TOTAL JCOPPER* JTOTAL JIRON. JTOTAL J' LEAD, JTOTAL JNESE, JTOTAL JMERCURY 
PECOV- DIS,.. PECOV:. 0IS- PFCOV- DIS RECOV... nTs- RECOV- DIS 
FRABLE SOLVED ERABLE_ SOLVED ERABLE SOLVED ERABLE soLvEn ERABLE SOLVED 

CUE,/L J(Wi/L J(UG/L J(UG/L J(UG/L (UG/L (UG/L J (UG/L J(UG/L 
nATF JAS CU) JAS CU) JAS FE) JAS FE) JAS PR) JAS PB) JAS MN) JAS MN) JAS HG) JAS HG) 

OCT 
07,e, J5 J2 J100 J0 J0 J0 J20 J1 J.2 

JAN 
06,.. J7 J3 J120 J0 J4 J0 J30 J10 J.4 
MAP 
24... J8 J2 J150 J20 J21 J1 J20 J10 J*2 J<.1 

JUL 
n7... J8 J7 J100 J<10 J9 J1 J10 J1 J.2 J.1 

SFP 
01... J4 J4 J100 J10 J1 J<1 J20 J10 J<.1 J<.1 

CARBON, 

J

NTCKFL, JSELE- SILVER, JZINC, JCARBON, ORGANIC 
TOTAL NICKEL, SELE- NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS-
RECOV- nTs- NIUM, DIS... RFCOV... DIS- RECOV... DIS- nTs- PENDED 
FRABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED soLvEn TOTAL 
(UG/L J(UG/L JOUG/L J(11G/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

CATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
07... J1 J0 J0 J0 J0 J0 J20 J7 J10 J.5 
JAN 
06•• • J3 J2 J0 J0 J0 J0 J30 J4 J2.6 
MAP 

24 •• • 2 J2 J0 J0 J0 J0 J30 J20 J3.5 J.2 
JUL 
07... J6 J6 J0 J0 J0 J0 J90 J5 J3.7 J.6 

SEP 
01 •• • 4 J1 J<1 J<1 J<1 J<1 J30 J10 J2.8 
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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 1980 TO SEPTEMBER 1981 


DATE 

TIME 


TOTAL CELLS/ML 


DIVERSITY:J
DIVISION 

.CLASS 

..ORDER 

...FAMILY 

....GENUS 


ORGANISM 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE
J
 

SCHROEDERIA 

...00CYSTACEAE 


SFLENASTRUM 

...SCENFDESMACEAE
J
 

SCENEDESMUS 

..VOLVOCALES 

...CHLAMYDOMONADACEAE
J
 

CHLAMYDOMONAS 


CHRYSOPHYTA 

.RACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE
J
 

CYCLOTELLA 

MELOSIRA
J
 
STEPHANODISCUS 


..PENNALES 


...FPAGILARIACEAE
J
 
FRAGILARIA
J
 
SYNEDRA 


...GOMPHONEMATACEAE 

J
GOMPHONEMA 

...NITZSCHIACEAE
J
 

NITZSCHIA 


CRYPTOPHYTAJ
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE
J
 

CHROOMONAS 

...CRYPTOMONADACEAE
J
 

CRYPTOMONAS 


CYANOPHYTAJ
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE
J
 

ANACYSTIS 

PYRRHOPHYTAJ
(FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...GLENODINIACEAE
J
 

GLENODINIUM 


IDENTIFICATION OF PHYTOPLANKTON 


NOV 4.80 MAR 24,81 MAY 15,81 

1400 1345 1330 


460 150 300 


1.0 0.9 1.9 

1.0 0.9 1.9 

1.1 1.3 2.4 

1.1 1.3 2.4 

1.2 1.3 2.4 


CELLS PER... CELLS PER- CELLS PER.. 

/ML CENT /ML CENT /ML CENT 


13 3 


100# 35 


13 3 520 33 26 9 


13 3 - -

360# 78 -


- 90# 58 26 9 


13 8 


39 13 


26 6 


39 13 


39 8 64# 22 


_ - - -

JUL 7,81 

1330 


450 


0.2 

0.2 

1.0 

1.0 

1.0 


CELLS PER-

/4L CENT 


120# 26 


320# 71 


13 


SEP ItB1 

1230 


500 


1.3 

1.3 

1.3 

1.3 

1.9 


DELLS PER.. 

/ML CENT 


950 19 

.0, • 

0.1 

230# 46 

820 16 


950 19 


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 
J 313 

04137500 AU SABLE RIVER NEAR AU SABLE, MI--CONTINUED 

DAY 

1 

OCT 

SPECIFIC CONDUCTANCEJ(MICROMHO$/CM AT 25 DEA. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
ONCE-DAILY 

Nov DFCJJJAN FEB MARJJJAPR MAYJJJUN JULJJAUG SEP 

--- --- --- --- 292 301 303 299 
--- 333 338 293 305 308 306
.3 311 292 301 302 305


4 ---311 --- 292 --- 314 ---

5 311 324 --- 291 301 302 297 

6 
7 
8 
9 
10 

---
---

---

333 
320 
311 
---
---

---

---
---
---

324 
335 
326 
---
333 

---

---
127 
---

---

---
---

298 
292 
292 
300• 
298 

309 
302 
302 
303 
313 

314 
309 
302 
302 
314 

307 
299 
304 
299 
305 

11 
12 
13 

--. 
---

---
---

--- ---
---

333 
---
338 

---

---

299 
299 
300 

324 
320 
300 

303 
307 
308 

304 
306 
306 

14 
15 ---

---
---

329 
---

283 
--- ---

292 
300 

302 
299 

302 
308 

305 
297 

16 --- --- 327 --- 301 302 307 296 
17 
18 

---
264 

322 
--- ---

327 
---

---
---

300 
301 

302 
302 

303 
317 

310 
306 

19 --- --- --- 303 --- --- 310 300 316 306 
PO --- --- 327 301 --- 298 300 314 308 

21 --- --- 331 --- --- 302 313 302 306 
22 
23 

---
--- -..-

327 
---

---
---

300 
301 

302 
300 

303 
313 

310 
306 

24 --- 307 290 309 302 303 307 
25 --- 313 --- 290 302 298 302 330 

26 --- 313 329 --- 303 300 300 316 309 
27 
28 
29 
30 
31 

---
---

333 
---

---

---
---
---

---

---

305 
'327 
329 
---
325 

---
---

292 
295 
290 
289 
292 

300 
306 
301 
309 
---

300 
303 
302 
303 
307 

303 
302 
---
---
302 

307 
307 
291 
299 
---

TEMPERATURE, WATER (0FG. C), WATER YEAR OCTOBER 
ONCE-DAILY 

1980 TO SEPTEMBER 1981 

DAY OCT NOV DEC JAN FEB MARJJAPR MAY JUN JUL AUG SEP 

1 
2 

--- ---
.0 .0 

--- 16.0 
17.0 

20.0 
20.0 

22.0 
23.0 

22.0 
21.0 

3 
4 
5 

---
8.0 
8.0 .0 ---

--- 18.0 
17.0 
20.0 

20.0 
22.0 
22.0 

23.0 
23.0 
23.0 

21.0 
21.0 
20.0 

6 
7 
8 
9 

8.0 
8.0 

.0 

.0 
.0 

- -

- -
- -

.1•11.1•00 

20.0 
18.0 
19.0 
18.0 

22.0 
24.0 
25.0 
24.0 

23.0 
23.0 
22.0 
22.0 

20.0 
20.0 
20.0 
19.0 

10 - - - .0 18.0 24.0 23.0 20.0 

11 18.0 24.0 23.0 20.0 
12 19.0 24.0 23.0 20.0 
13 .0 19.0 25.0 23.0 21.0 
14 .0 20.0 25.0 23.0 20.0 
15 20.0 24.0 23.0 19.0 

16 20.0 23.0 21.0 19.0 
17 - - 20.0 24.0 21.0 19.0 
18 
19 
20 

- -
- -

.0 

.0 

20.0 
20.0 
20.0 

23.0 
24.0 
24.0 

21.0 
21.0 
21.0 

19.0 
18.0 
21.0 

21 
22 

.0 

.0 
- - 20.0 

20.0 
23.0 
22.0 

21.0 
21.0 

20.0 
19.0 

23 
24 

- - •••••11. 

15.0 
20.0 
20.0 

22.0 
23.0 

22.0 
21.0 

19.0 
19.0 

25 15.0 20.0 23.0 21.0 18.0 

26 
27 
28 
29 

- -
.0 
.0 
.0 
.0 

---
---

16.0 
15.0 
16.0 
16.0 

20.0 
20.0 
20.0 
20.0 

23.0 
22.0 
20.0 
22.0 

21.0 
21.0 
21.0 
22.0 

17.0 
15.0 
15.0 
15.0 

30 
31 

•••••••• 

.0 
--- 17.0 

17.0 
20.0 
---

22.0 
21.0 

21.0 
22.0 

15.0 
---



�314 STREAMS TRIBUTARY TO LAKE HURON, 

04138500 AU GRES RIVER NEAR,NATIONAL CITY, MI 

LOCATION.--Lat 44°10'26", long 83°44'36", in NE4 NE4 sec.31, T.21 N. R.6 E., Iosco 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 Elm 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 September 1981 (discontinued). 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 (15 m) downstream at present datum. 

REMARKS.--Records good except those for the winter period, which are fair. Some regulation at low flows. Several observations of water 
temperature were made during the year. 

AVERAGE DISCHARGE.--31 years, 97.3 ft3/s (2.756 m3/s), 7.82 in/yr (199 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,720 ft3/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, 1,550 ft3/s (43.9 m3/s) Feb. 19, gage height, 8.00 ft (2.44 m) from correlation with 
nearby stations; minimum discharge, 16 ft3/s (0.453 m3/s) July 27, Aug. 1, Aug. 23-27; minimum gage height, 0.74 ft (0.226 m) Aug. 
23-27. 

DISCHARGE+ IN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEBJJMAR APRJJMAY JUNJJUL AUG SEP 

1 39 55 70 47 46 385 148 315 62 47 17 49 
2 43 50 60 47 46 274 142 255 57 39 17 51 
3 52 48 61 47 46 229 134 216 48 32 18 43 
4 73 52 63 47 47 198 117 194 46 39 19 142 
5 59 60 64 47 47 174 121 181 45 180 22 189 

6 50 57 67 47 47 154 95 157 41 64 18 110 
7 41 58 90 47 47 169 80 141 39 41 22 74 
8 39 73 219 47 47 139 80 134 37 31 162 62 
9 38 75 250 47 47 139 665 128 37 32 62. 48 
10 35 72 186 47 48 143 514 135 35 37 38 47 

11 37 67 150 47 48 137 317 242 33 '33 33 40 
12 56 61 125 46 48 128 253 333 33 30 26 35 
13 55 64 105 47 48 143 204 278 36 36 24 32 
14 60 127 88 47 49 124 259 233 38 34 24 29 
15 67 121 76 47 51 128 276 172 41 30 46 26 

16 74 100 69 47 56 130 244 144 108 27 39 29 
17 129 87 63 47 60 122 219 142 58 26 28 78 
18 104 82 57 47 300 108 204 139 44 62 23 61 
19 77 82 54 47 1200 98 177 125 38 35 20 42 
20 68 73 52 47 1200 102 162 90 33 29 19 33 

21 61 70 50 47 1000 102 110 74 33 28 18 32 
22 55 67 48 47 800 112 107 69 49 24 18 43 
23 50 64 48 47 870 108 169 66 50 20 18 37 
24 61 66 48 47 960 106 217 63 38 20 17 32 
25 73 60 48 47 600 102 194 72 34 18 17 30 

26 64 65 47 47 370 104 177 76 31 17 18 46 
27 58 73 47 46 220 122 154 73 29 17 19 56 
28 56 76 47 46 432 112 375 70 26 19 26 40 
29 58 78 47 46 --- 106 615 63 26 26 126 34 
30 53 73 47 46 --- 143 445 60 101 20 84 32 
31 50 --- 47 46 162 --- 57 -.-- 18 66 ---

TOTAL 1835 2156 2493 1451 8780 4503 6974 4497 1326 1111 1104 1602 
MEAN 59.2 71.9 80.4 46.8 314 145 232 145 44.2 35.8 35.6 53.4 
MAX 129 127 250 47 1200 385 665 333 108 180 162 189 
MIN 35 48 47 46 46 98 80 57 26 17 17 26 
CFSM .35 .43 .48 .28 1.86 .86 1.37 .86 .26 .21 .21 .32 
IN. .40 .47 .55 .32 1.93 .99 1.54 .99 .29 .24 .24 .35 

CAL YR 1980JTOTAL 30633 MEAN 83.7 MAX 369 MIN 19 CFSM .50 IN 6.74 
WTR YR 1981JTOTAL 37832 MEAN 104 MAX 1200 MIN 17 CFSM .62 IN 8.33 
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STREAMS TRIBUTARY TO LAKE HURON 315 

04140500 RIFLE RIVER AT SELKIRK, MI 

LOCATION.--Lat 44°18'48", long 84°04'10", in SE', NE/ sec.9, T.22 N., R.3 E., Ogemaw 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 km2). 

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. Some regulation by dams above station. Several observations 
of water temperature were made during the year. 

AVERAGE DISCHARGE.--31 years, 143 ft3/s (4.050 m3/s), 16.60 in/yr (422 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,760 ft3/s (78.2 m3/s) May 20, 1959, gage height, 6.76 ft (2.060 m); minimum, 
52 ft3/s (1.47 m3/s) July 23, 1977. 

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. 21 1200 ice jam *3.83 1.167 Apr. 29 1700 628 17.8 3.17 0.966 
Apr. 10 0200 *714 20.2 3.40 1.036 

Mimimum discharge, 68 ft3/s (1.93 m3/s) July 14, 15; minimum gage height, 1.49 ft (0.454 m) Aug. 26. 

DISCHARGE• IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 104 107 114 115 98 337 301 321 104 177 78 111 
2 108 104 118 115 98 258 266 263 100 129 77 117 
3 141 105 118 115 98 209 233 230 103 112 78 107 
4 151 114 118 115 98 193 252 210 113 10? 79 120 
5 130 120 120 115 98 183 239 198 105 103 81 135 

6 122 115 121 115 98 174 199 187 98 94 78 115 
7 117 114 143 112 98 161 179 173 93 88 82 109 
8 112 119 228 112 98 166 201 163 93 81 97 108 
9 107 123 256 110 98 171 578 156 92 79 90 100 
10 105 121 205 110 98 183 643 171 91 75 84 93 

11 105 113 180 110 98 173 390 330 88 74 82 89 
12 109 108 160 112 98 169 268 416 89 77 80 87 
13 107 120 145 112 100 192 222 319 94 75 81 85 
14 106 205 135 112 100 167 305 238 96 70 87 84 
15 119 176 130 112 102 174 324 212 96 69 110 82 

16 125 147 130 112 105 188 243 195 119 72 97 84 
17 129 129 125 112 115 170 221 179 107 88 85 97 
18 145 126 125 112 125 151 206 165 95 179 80 91 
19 130 117 125 112 150 139 192 157 90 122 81 87 
20 122 116 122 115 165 135 180 147 87 105 80 85 

21 119 116 120 112 200 136 167 139 89 107 78 84 
22 115 114 120 110 240 147 165 132 129 96 77 84 
23 110 113 120 105 370 155 192 127 120 87 77 86 
24 108 117 120 102 440 163 233 132 103 83 78 82 
25 130 114 120 100 423 168 210 157 97 81 77 83 

26 133 108 118 100 311 170 192 149 90 80 77 100 
27 123 105 118 98 251 180 184 137 85 77 81 101 
28 123 111 118 98 329 207 343 132 82 83 92 89 
29 114 115 118 98 --- 217 596 123 122 96 129 89 
30 113 114 115 98 271 488 116 274 84 160 88 
31 111 --- 115 98 341 --- 107 --- 80 124 ---

TOTAL 3693 3626 4220 3374 4702 5848 8412 5881 3144 2925 2737 2872 
MEAN 119 121 136 109 168 189 280 190 105 94.4 88.3 95.7 
MAX 151 205 256 115 440 341 643 416 274 179 160 135 
MIN 104 104 114 98 98 135 165 107 82 69 77 82 
CFSM 1.02 1.03 1.16 .93 1.44 1.62 2.39 1.62 .90 .81 .76 .82 
IN. 1.17 1.15 1.34 1.07 1.49 1.86 2.67 1.87 1.00 .93 .87 .91 

CAL YR 1980 TOTAL 50003JMAX 503JCFSM 1.17J
MEAN 137JMIN 85JIN 15.90 

WTR YR 1981 TOTAL 51434JMAX 643JCFSM 1.21J
MEAN 141JMIN 69JIN 16.35 




 316 STREAMS TRIBUTARY TO LAKE HURON 

04142000 RIFLE RIVER NEAR STERLING, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 44°04'21", long 84°01'12", in NE4 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 km2), 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 some periods, published in WSP 1307. Published as Rifle River at Michigan Highway 70 near Sterling 1936-61. 

REVISED RECORDS.--WSP 1437: 1937(M), 1939-40(M). 

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.--45 years, 306 ft3/s (8.666 m3/s), 12.99 in/yr (330 mm/yr). 

EXTREMES 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 m3/s); minimum, 75 ft3/s (2.12 m3/s) Nov. 22, 1964, result of freezeup. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,650 ft3/s (46.7 1113/s) Apr. 10, gage height, 6.37 ft (1.942 m); maximum gage height, 
7.95 ft (2.423 m) Feb. 23, backwater from ice; only peak above base of 1,600 ft3/s (45.3 m3/s); minimum discharge, 132 ft3/s 
(3.74 m3/s) July 15, gage height, 1.35 ft (0.411 m). 

DISCHARGE,JIN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FE8 MARJJJAPRJMAY JUNJJUL AUG SEP 

1 194 234 236 190 180 960 609 880 203 385 143 274 
2 195 259 249 190 180 751 551 661 200 258 143 246 
3 230 237 243 190 180 585 474 537 197 213 145 227 
4 287 238 250 190 180 527 480 460 208 197 147 263 
5 261 247 250 185 185 484 476 432 206 241 147 287 

6 233 232 255 185 185 450 393 404 192 211 146 240 
7 220 220 290 185 185 408 357 368 181 183 178 210 
8 210 228 476 185 185 401 349 339 176 165 219 207 
9 199 231 655 180 190 393 1300 308 183 157 207 194 
10 193 231 500 180 190 406 1460 295 180 147 182 182 

11 189 218 235 180 190 397 983 591 173 140 165 172 
12 191 209 230 180 190 375 661 1010 169 146 156 163 
13 191 210 225 180 195 407 523 814 180 145 171 159 
14 195 331 220 180 195 383 666 585 184 139 182 154 
15 214 369 220 180 200 371 777 493 202 134 241 149 

16 246 321 220 175 200 400 591 435 258 136 228 158 
17 260 294 218 175 220 375 516 407 234 156 180 209 
18 296 264 215 175 340 336 503 367 198 293 161 196 
19 287 244 210 175 470 307 479 326 182 275 151 177 
20 274 227 210 175 560 296 431 280 174 223 147 168 

21 250 225 205 175 700 288 391 265 178 200 144 183 
22 233 259 202 175 900 297 360 254 248 187 141 201 
23 222 267 200 175 1100 307 399 240 291 168 139 206 
24 216 256 200 175 1200 319 499 245 240 157 137 192 
25 246 248 200 175 1220 345 465 291 199 153 136 189 

26 274 233 200 175 912 343 415 296 171 149 136 230 
27 255 227 198 175 718 349 377 267 160 147 148 248 
28 241 235 195 175 889 395 805 249 154 155 163 202 
29 232 237 195 175 --- 421 1480 238 154 173 309 189 
30 220 237 195 175 499 1330 228 453 162 375 187 
31 217 --- 190 175 658 --- 213 --- 149 330 ---

TOTAL 7171 7468 7787 5560 12239 13233 19100 12778 6128 5744 5597 6062 
MEAN 231 249 251 179 437 427 637 412 204 185 181 202 
MAX 296 369 655 190 1220 960 1480 1010 453 385 375 287 
MIN 189 209 190 175 180 288 349 213 154 134 136 149 
CFSM .72 .78 .78 .56 1.37 1.33 1.99 1.29 .64 .58 .57 .63 
IN. .83 .87 .91 .65 1.42 1.54 2.22 1.49 .71 .67 .65 .70 

CAL YR 1980J96538 MEAN 264JMINJINJ
TOTAL MAX 1070 140 CFSM .83 11.22 

WTR YR 1981J108861 MEAN 298J CFSM .93 12.66
TOTAL MAX 1480 134 INJ
MINJ
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317 STREAMS TRIBUTARY TO 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 September 1981 (discontinued). 
WATER TEMPERATURES: November 1974 to September 1981 (discontinued). 
SUSPENDED-SEDIMENT DISCHARGE: Water year 1970. 

INSTRUMENTATION.--Water-quality monitor August 1975 to September 1981 (discontinued). 

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. 

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, 0.00C on many days during winter periods. 

WATER QUALITY DATA, WATER YEAP OCTOBER 1980 TO SEPTEMBER 1981 


OXYGEN, COLT* STREP* 
SPE* DIS- FORM, TOCOCCI HARD* 

STREAM* CIFIC SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 

DATE 
TIME 

FLOW, 
INSTAN* 
TANEOUS 
(CFS) 

CON-
DUCT-
ANCE 

(UMNOS) 

PH 

(UNITS) 

TEMPER-
ATURE 

(DEG C) 

OXYGEN, 
OIS-

SOLVED 
(MG/L) 

(PER* 
CENT 

SATUP-
ATION) 

0.7 
UM-MF 

(COLS./ 
100 ML) 

KF AGAR 
(COLS. 

PER 
100 ML) 

NESS 
(MG/L 
AS 

CAC03) 

NONCAR-
BONATE 
(MG/L 
CAC03) 

DIS* 
SOLVED 
(MG/L 
AS CA) 

OCT 
24... 1030 218 447 8.4 5.5 13.2 106 K8 K8 210 27 58 
NOV 
21... 1030 226 464 8,2 2.5 13.6 101 K14 K2 200 24 57 

DEC 
11... 1100 237 486 8.1 .0 15.7 108 65 280 210 27 58 

JAM 
15... 1100 178 456 7.8 .0 10.9 76 K9 K10 210 27 58 

FEP 
09... 1200 189 455 7.6 .0 11.5 80 44 K16 210 21 56 
MAP 
04... 1100 521 398 8.0 1.0 12.0 86 K22 K24 170 22 48 
APR 
16... 1330 567 357 8.2 9.5 11.2 98 K32 81 170 - 14 49 

MAY 
14... 1030 595 382 7.6 11.0 9.2 84 K50 K82 180 24 52 

JON 
11... 1330 169 437 8.2 19.5 10.4 116 K22 K9 220 40 62 

JUL 
16... 0930 128 393 7.9 19.0 9.0 98 85 140 220 48 59 
AUG 
04... 1300 141 404 7.7 21.5 9.6 110 79 57 210 44 57 
SFP 
02... 1130 235 392 7.9 19.0 9.0 98 120 77 200 28 57 

MAGNE-J SODIUM POTAS- POTAS- RICAR-JALKA- CARBON 

SLUM. SODIUM.JAD-J BONATE LINITYJ
sium. slum 40JCAR-JJDIOXIDE SULFATE 

P15- DIS-JSOAP- DIS- DIS- FET-FLD BONATE FIELD DIS- DIS-

SnLVFn SOLVEDJTION SOLVED SOLVEDJ
(MG/L FET-FLD (MG/L SOLVED SOLVED

(MG/L (MG/L PERCENT RATIO (MG/L (PCT/L AS (MG/L AS (MG/L (MG/L


DATEJSODIUMJAS K40)JJ
AS MG) AS NA)JJAS K) HCO3) AS CO3)JJCAC03) AS CO2) AS SO4) 


OCT 

24... 15 10 9 .3 1P 220 4 190 1.4 29 


NOV 

21... 15 11 10 .3 1.1 220 0 180 2.2 33 

DEC 

11... 15 11 10 .3 1.9 -- 220 0 180 2.8 36 


JAN 

1,... 15 10 9 .3 1.1 230 0 190 5.6 28 


FE1-, 

09... 16 10 10 .3 1.0 .70 230 0 190 8.8 
 31 

MAP 

04... 13 8.6 10 .3 2.3 1.7 180 0 150 3.1 26 

APR 

16... 12 7.7 9 .3 1.7 1.3 190 0 160 1.8 25 


MAY 

14... 13 9.6 10 .3 1.6 1.2 190 0 160 7.8 24 


JUN 

11... 15 12 11 .4 1.0 .70 220 0 180 2.2 28 


JUL 

17 13 11 .4 .9 .70 210 0 170 4.4 29 


AUG 

04... 16 11 10 .3 .9 .70 200 0 160 6.6 27 


SFP 

02... 14 9.5 9 .3 1.0 210 0 170 4.2 17 




 

-- 
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STREAMS TRIBUTARY TO LAKE HURON 


04142001 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SOLIDS. SOLIDS,JNITRO-
•J NITRO-

ri-_o- FLUO-JJSUM OF NITRO- NITRO- NITRO-
SILICA. RESIDUE SOLIDS,JJGEN,JJGEN,JJ

PinF, RIDE.JJAT 180JJDIS-JJNO2+NO3 AMMONIAJ
DIS- CONSTI- GEN. GEN.JJJGEN, 

MS- DIS-JJ SOLVED NO2.NO3 AMMONIA
SOLVEDJ DIS-JJDIS-JJ
DEG. C TUENTS,J AMMONIA 

SOLVED SOLVE() (MG/L 01S- (TONG TOTAL SOLVED 'TOTAL SOLVED TOTAL 

(MG/L (MG/L ASJSOLVED Ohs-SOLVEDJ(MG/LJJ(MG/L L
(MG/L (MG/LJ

AS CI) AS F)JJ(MG/L)JJAS N) AS N) AS NH4)
DATE SI02) (MG/L)JAS N)JJAS N)JJ


OCT 
24... 17 .1 6.4 266 256 157 .08 .08 .010 .010 .01 

Nov 

21... 19 .1 6.8 282 252 172 .24 .22 .040 .000 .05 

nEC 

1 1 ••• 21 8.4 287 26? 184 .49 .49 .050 .050 .06 


JAN 
15... 17 .2 11 262 250 126 .31 .28 .100 .080 .12 

FEN 
09•• • 14 .1 2.4 263 239 134 .28 .01 .050 --

MAR 
04• • • 14 .1 7.3 230 218 324 .46 .46 .110 .110 

APR 
16... 14 .1 6.0 232 207 355 .25 .25 .060 .060 --

MAY 
14 • • • 14 .1 6.1 236 ?18 379 .23 .23 .080 .080 

JUN 
11... 16 .2 5.8 280 ?49 128 .05 .05 .040 .040 --

JUL 
16• • • 16 .1 6.0 272 249 94.0 .03 .03 <.010 <.010 

AUG 
04... 1 4 .1 1.1 255 ?26 97.1 .03 .03 .020 .020 --

SEP 
02... 15 .1 8.0 253 224 161 .16 .12 .050 .020 --

NITRO-J SEDI-J
SED. 

NITRO- GFN.AM-J RHOS-JMENT,J
SUSP. 

GEN, MONIA 4,JJNITRO- NITRO-JJPHOS- PHORUS. CARBON,JSEDI- DIS-JJ
PHOS-JJ SIEVE 


ORGANIC ORGANIC GEN.J
GEN, PHORUS. PHORUS DIS- ORGANIC MENT, CHARGE. DIAM. 

TOTAL TOTALJJTOTALJJTOTALJJSUS- % FINER
TOTAL TOTAL SOLVED TOTALJJSUS-JJ

(MGYL (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)J
AS N)JJJAS NO3)JJAS PO4)JJAS C)JJ(T/DAY) .062 MM 


OCT 
24• • • .28 .29 .37 1.6 .020 .06 .010 -- 5 2.9 100 

NOV 
21... .34 .38 .62 2.7 .020 .06 .020 8.6 5 3.1 100 

DEC 
11 • • • .25 .30 •79 3.5 .020 .06 .010 8 5.1 100 

JAN 
1[s.•• .23 .33 .64 2.8 .030 .09 <.010 4.8 14 6.7 100 


PER 
09• . • .05 .10 .38 1.7 .030 .09 .020 -- 12 6.1 100 


MAP 
04... .50 .61 1.1 4.7 .050 .15 .020 42 59 100 

APR 
16... .49 .54 .79 3.5 .050 .15 .030 13 52 80 100 

MAY 
14... .68 .76 .99 4.4 .070 .21 <.010 4.0 50 80 100 

JUN 
1 1 • • .17 .21 .26 1.2 <.010 .03 <.010 10 4.6 100 


JUL 
16• • • .54 .57 2.5 <.010 .03 <.010 4.4 16 5.5 100 

AUG 
04... .31 .33 .36 1.6 .n30 .09 <.010 9.6 21 8.0 100 


SEP 
02,.. .27 .32 .48 2.1 .030 .09 .010 26 16 100 
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STREAMS TRIRUTARY TO LAKE HURONJ
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04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTORFR 1980 TO SEPTEMBER 1981.-.CONTINUED 


AAPIUm. CADMIUMJZ.1Z CHRO- COBALT, 

ARSENIC TOTAL PARTIN, TOTAL CADMIUM TOTALJTOTAL COBALT. 


ARSENICJ 14i.,,_ DIS.. DIS.. RECOV- DIS..
OTS.. .RECOV- DIS-J RECOV-

TOTAL SOLVED ERARLE SOLVED FIntE SOLVED EPARLE SOLVEDJERABLE SOLVED 

(U6/LJJ(UG/L il (UG/L 1 (UG/L
TIME (U6/L (U6/LJJ (UG/LJJ


DATEJAS AS)JAS'RA)JJAS co)JJAS CR)JJSU AS CO)J
AS'AS) AS RA) AS CD) I JAS CO) 


OCT 

24...J1030J4J100JJ0JJ20 20 0
4 60 0J 0 


DEC 

11...J1100 2JJ100JJ3JJ100. 10 3
1 60 3J 2 

MAP 
04...J 0 100JJ 01100 1JJ 100 0 0 20 10 0 

JON 
11...J1310J1J100JJ1JJ20 10 01 40 1J 1 

SFR 
020 e.J1130J4 100JJ<1JJ<10 <10 <13 <50 <1J <1 


MANGA.. 

COOPER,JIRON.JLEAD.JNESE, MANGA- MERCURY 

TOTAL COPPER. TOTAL IRON. TOTAL 'LEAD. TOTAL NESE, TOTAL MERCURY 

PECOV- ()Is- RECOV.. OIS.. RECOV-. DIS- RECOV- DIS- RECOV- DM. 

FRARLE SOLVED ERARLE SOLVED EPARLE SOLVED ERABLE SOLVED ERABLE SOLVED 

(UG/L (0G/LJJ(UG/L (UG/L (UG/L (UG/L
(06/L (UG/LJJJ(UG/LJJ(UG/LJJ


DATFJAS CU)JJ AS PR) AS MN) AS HG)JJAS HG)
AS CU) AS FE)J
AS FE) AS PB)JJAS MN)JJ


OCT 

24... 3 2 190 30 1 1 20 10 .2 <.1 

DEC 

4 2 320 50 4 2 40 20 .4 .4 


MAR 

04... 5 2 780 90 6 2 70 30 <.1 <.1 


JUN 

1 1 ••• 2 1 250 20 5 0 10 10 <.1 <.1 

SEP 
02... 6 3 840 20 4 <1 60 20 <.1 <.1 

CARBON. 

NICKEL,JSELE- SILVER,JZINC,JCARBON. ORGANIC 

TOTAL NICKEL, SELE- NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS.. 

RECOV- DIs- NIUM, OIS... RECOV- DIS- RECOV- DIS.. DIS- PENDED 

ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 

(UG/L (UG/LJJ(UG/L (UG/L (U6/LJJ(UG/L (MG/L
(U6/L (UG/LJJJ (MG/LJJ
J


()ATE AS NI) AS SE)JAS AG)JJAS ZN)JJAS C)JJ
AS NI)JJAS SE) AS AG) AS ZN) AS C) 


OCT 

24. • • 2 0 0 0 0 0 40 20 11 .4 


DEC 

1 1 ••• 1 0 0 0 0 0 20 0 9.0 .4 


MAR 

04... 4 3 0 0 1 0 90 10 8.5 1.0 


JUN 

4 3 0 0 0 0 50 <4 5.2 
 .5 


SEP 

02... 4 <1 <1 <1 <1 <1 30 10 6.2 .8 


1 1 ••• 
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STREAMS TRIBUTARY TO LAKE HURON 


0414200o RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 21,80 MAR 4,81 MAY 14,81 JUN 11,81
TIME 
 1030 1100 1030 1330 


TOTAL CELLS/ML 
 340J520J1100J3400 


DIVERSITY: DIVISION 0.5 0.7 1.1 
 1.6

.CLASS 
 0.5 0.7 1.2 1.6

"ORDER 
 1.1 0.8 1.6 2.0

...FAMILY 2.7 0.9 2.5 3.1 

....GENUS 2.7 0.9 2.5 3.2 


ORGANISM 
CELLS 
/ML 

PER— 
CENT 

CELLS 
/ML 

PER— 
CENT 

CELLS 
/ML 

PER— 
CENT 

CELLS 
/ML 

PER 
CENT 

CHLOROPHYTAJ(GREEN ALGAE)
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....SCHROEDERIA 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIUM 
...00CYSTACEAE 

110 3 

....ANKISTRODESMUS 

....KIRCHNERIELLA 
42 1 

....00CYSTIS 

....SELENASTRUM 

...SCENEDESMACEAE 

....CRUCIGENIA 

....SCENEDESMUS 

....TETRASTRUM 
210 6 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 

...VOLVOCACEAE 
26 5 98 3 

....PANDORINA 

..ZYGNEMATALES 
220 7 

...DESMIDIACEAE 

....COSMARIUM * 0 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....STEPHANODISCUS 
..PFNNALES 

52# 15 --
90 9 

150 
--

4 

...ACHNANTHACEAE 

....ACHNANTHES 

....COCCONEIS 
13 4 98 3 

....RHOICOSPHENIA 

...CYMBELLACEAE 
* 0 

....CYMBELLA 

...DIATOMACEAE 
26 26 2 380 11 

....DIATOMA 

...FRAGILARIACEAE 
26 R 13 2 77 7 70 2 

....ASTERIONELLA 170# 16 

....FPAGILARIA 

....SYNEDRA 

...NAVICULACEAE 
100# 31 

56 
110 

2 
3 

.....ANOMOEONEIS 

....NAVICULA 

...NITZSCHIACEAE 
77N 23 26 5 260$ 24 240 7 

....NITZSCHIA 

...SURIRELLACEAE 
13 4 26 2 210 6 

....CYMATOPLEURA 

....SURIRELLA 

.CHRYSOPHYCEAE 

..00HROMONADALES 

...00HROMONADACEAE 

....00HROMONAS 

...SYNURACEAE 

....MALLOMONAS 13 1 

CRYPTOPHYTAJ(CRYPTOMONADS) 
.CRYPTOPHYCEAE 
.eCRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 
...CRYPTOMONADACEAE 

28 1 

.....CRYPTOMONAS 13 1 
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STREAMS TRIBUTARY TO LAKE HURONJ
 

0414200n RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


J
 
DATE
J
 
TIME 


ORGANISMJ
 

CYANOPHYTA (BLUE—GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHR000OCCACEAE 

....ANACYSTIS 

.0NOSTOCALES 

...HAMMATOIDEACEAE 

aeooRAPHIDIOPSIS 

...NOSTOCACEAE 

.....ANABAENA 

...0SCILLATORIALES 

.1.4.0SCILLATORIACEAE 

....LYNGBYA 

4.4.4,60SCILLATORIA 


EUGLFNOPHYTA (EUGLENOID5) 

.FUGLENOPHYCEAE 

..EUGLENALES 

oosEUGLENACEAE 

oosoTRACHELOMONAS 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...GLENODINIACEAE 

....GLENODINIUM 


JJJ
 
NOV 21,80 MAR 4,81 MAY 14,81 JUN 11,81
JJJ
 

1030 1100 1030 1330 


CELLS PER— CELLS PER— CELLS PER— CELLS PER— 

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


13J2J370# 35J
1400# 40 


440# 85 


13J4 13 *J
1JJ0 

13J
4 



 322 STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 JUL 16.81 AUG 4,81 SEP 2.81 

TIME 0930 1300 1130 


TOTAL CELLS/ML 
 950 740 2500 


DIVERSITY: DIVISION 1.8 0.9 1.6 

.CLASS 1.8 0.9 1.7 

..ORDER 2.2 1.4 2.2 

...FAMILY 2.8 2.1 3.6 

....GENUS 
 3.2 2.1 4.1 


CELLS PER- CELLS PER- CELLS PERT• 

ORGANISM /ML CENT /ML CENT /ML ;ENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOPOPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAF 
....SCHROEDERIA 70 3 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIOM 14 1 
...00CYSTACEAE 
....ANKISTRODESMUS 39 4 150 6 
....KIRCHNERIELLA 14 1 
....00CYSTIS 13 1 
....SELENASTRUM 100 11 
...SCENEDESMACEAE 
....CRUCIGENIA 180 7 
....SCENEDFSMUS 1504 16 400N 55 340 13 
....TETRASTRUM 51 5 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 64 7 56 2 
...VOLVOCACEAE 
....PANDORINA 1100 15 
..ZYGNEMATALES 
...DESMIDIACEAE 
....COSMARIUM no 0. 00. 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 51 5 56 2 
....STEPHANODISCUS 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 150 6 
....COCCONEIS 140 6 
....RHOICOSPHENIA 14 1 
...CYMBELLACEAE 
....CYMBELLA 28 4 130 5 
...DIATOMACEAE 
....DIATOMA 14 2 
...FRAGILARIACEAE 
....ASTERIONELLA 

110 4 
....SYNEDRA 56 8 
...NAVICULACEAE 
....ANOMOEONE1S 14 1 
....GYROSIGMA 13 1 14 1 
....NAVICULA 26 3 56 8 290 12 
...NITZSCHIACEAE 
....NITZSCHIA 77 8 69 9 110 4 
...SURIRELLACEAE 
....CYMATOPLEURA 14 1 
....SURIRELLA 13 1 14 1 
.CHRYSOPHYCEAE 
..00HROMONADALES 
...00HROMONADACEAF 
....00HROMONAS 28 1 
...SYNURACEAE 
....MALLOMONAS 14 1 

CRYPTOPHYTAJ(CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 39 4 28 1 
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323 STREAMS TRIBUTARY TO LAKE HURONJ
 

04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


J JJ

DATE JUL 16,81 AUG 4,81 SEP 2,81
J JJ
 
TIME 0930 1300 1130 


CELLS PER- CELLS PER- CELLS PER-

ORGANISMJ /ML CENT /ML CENT /ML• CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS - - 210 8 
..NOSTOCALES 

...HAMMATOIDEACEAE 

....RAPHIDIOPSIS 
 - - 220 9 
...NOSTOCACEAE 
....ANARAENA 110 4 
..0SCILLATORIALES 
...OSCILLATORIACEAE 
....LYNGRYA 3000 31 
....OSCILLATORIA 

EUGLENOPHYTAJ
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONAS 13 1 14 1 


PYRRHOPHYTA (FIRE ALGAE) 

.DINOPHYCEAE 

..DINOKONTAE 

...GLENODINIACEAE 

....GLENODINIUM - - .11•01. 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

324 STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTtROmH05/Cm AT 25 OEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MINJMEAN MAXJMIN MEAN MAX MINJMEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

I 466 459J464 455J448 453 478 470 J474 
2 461 453J458 447J439 441 481 475J479 
3 456 449J453 443J437 440 497 479J487 
4 451 449J450 442J439 441 523 489J502 
S 459 453J455 441J439 440 526 493J506 

6 461 457J459 443J438 441 496 490J494 
7 
8 

469 
468 

462J465 445J443 444 
460J464 444J442 443 

494 
500 

491J493, 
478J494 

9 461 457J459 446J441 444 480 460J471 
10 460 455J458 444J441 443 463 461J462 

11 459 455J457 445J441 444 
12 459 456J457 446J441 443 
13 459 455J456 445J443 444 
14 457 449J453 443J438 441 
15 456 450J453 443J439 440 

16 459 452J455 447J437 441 
17 465 458J462 440J435 437 
18 465 463J464 440J436 438 
19 468 463J465 446J437 441 
20 462 460J461 446J442 444 

21 461 459J460 443J439 441 
22 459 457J459 450J438 445 
23 459 457J458 440J439 439 
?4 462 456J459 444J442 443 
25 459 457J458 449J446 448 

26 457 454J456 453J449 452 
27 458 453J455 454J448 452 
28 457 455J456 456J451 454 
29 457 453J454 462J458 461 
30 
31 

457 
455 

455J456 467J465 , 466 
453J454 ---J--- ---

MONTH 469 449J458 467J435 445 

DAY MAX MINJMEAN MAXJMIN MEAN MAX MINJMEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 
2 

351J347 349 
360J354 357 

384 
386 

374J377 338 
374J378 350 

324 
339 

331 
345 

3 373J364 368 387 376J380 352 344 349 
4 382J373 377 404 379J390 366 351 355 
5 382J375 379 407 396J404 369 357 364 

6 386J361 384 406 401J404 374 366 370 
7 
8 
9 
10 

---
446 

391J386 389 
395J391 393 

---J--- 401J394 397 
441J444 402J399 401 

429 
417 
416 
378 

391J408 387 
412J415 398 
379J396 404 
353J364 416 

371 
382 
395 
402 

377 
391 
398 
408 

11 460 440J448 400J399 400 364 352J355 401 364 384 
12 
13 
14 

467 
471 
474 

456J462 401J397 400 
459J464 404J399 402 
462J469 399J395 397 

403 
381 
391 

365J373 361 
366J373 357 
373J376 368 

350 
348 
352 

353 
352 
356 

15 475 462J469 407J396 401 378 367J373 354 349 351 

16 471 464J468 407J404 405 382 362J372 366 347 354 
17 471 447J464 405J398 402 380 364J374 367 359 363 
18 450 367J426 406J401 403 397 378J384 390 361 370 
19 361 303J332 409J405 407 385 375J379 392 377 384 
20 312 304J307 411J407 409 383 372J377 392 384 388 

21 
22 

315 
319 

307J311 417J411 414 
315J317 422J417 419 

400 
431 

364J378 401 
376J387 407 

388 
393 

394 
401 

23 
24 

318 
316 

309J313 424J419 421 
298J304 429J423 426 

498 
411 

378J420 420 
389J393 429 

405 
408 

413 
417 

25 322 310J316 427J414 421 397 382J388 429 399 407 

26 336 325J331 414J410 411 395 382J387 422 394 405 
27 
28 

346 
349 

340J343 415J409 411 
345J347 420J407 413 

399 
403 

388J391 409 
329J354 406 

393 
388 

398 
396 

29 
30 
31 

--- ---J--- 407J403 406 
403J387 394 
386J377 381 

328 
331 
---

312J317 426 
314J318 433 
---J--- 441 

398 
411 
420 

408 
420 
428 

MONTH 429J347 398 498 312J380 441 324 382 
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04142000 RIFLE RTVER NEAR STERLING• MI--CONTINUED 

SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 OEG. C). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAXJMEANJJ MAX MEANJMAXJMEANMIN MAX WIN MEANJJJMINJJMINJ


JUNEJJULYJAUGUSTJSEPTEMBER 


1 
2 
3 
4 
5 

442 
453 
463 
465 
462 

430 
433 
442 
441 
444 

436 
443 
450 
449 
454 

416 
425 
432 
435 
430 

358J383 374 
384J406 370 
411J424 374 
419J427 396 
407J417 424 

364J367 436 
363J365 416 
364J368 421 
364J376 457 
401J415 431 

400 
397 
381 
396 
416 

415 
405 
406 
408 
423 

6 481 451 463 445 427J439 437 418 424 
7 
8 
9 
10 

474 
485 
442 
440 

447 
435 
432 
429 

457 
450 
436 
434 

456 
469 
474 
470 

435J447, 452 
439J456 438 
468J471 ---
457J464 

424 
409 
---
---

433 
424 
---

11 
12 
13 
14 
15 

442 
432 
431 
432 
463 

415 
418 
417 
426 
393 

425 
425 
425 
428 
441 

461 
454 
452 
445 
422 

445J455 
446J449 
437J444 
396J423 
400J411 

16 
17 
18 
19 
20 

441 
440 
437 
443 
439 

381 
422 
423 
422 
420 

421 
433 
431 
434 
431 

---
407 
383 
382 
379 

---J--- 428 
341J385 411 
343J363 419 
359J366 421 
361J369 455 

399J411 
403J407 ---
408J413 435 
413J416 428 
406J427 380 

---
414 
374 
365 

---
---
421 
391 
372 

21 
22 

434 
421 

407 
390 

424 
408 

381 
381 

366J376 428 
368J375 442 

411J419 394 
419J429 373 

356 
357 

374 
366 

23 395 384 389 379 366J372 478 406J429 369 358 363 
24 
25 

405 
436 

387 
397 

398 
417 

387 
390 

369J377 429 
372J380 442 

419J425 376 
412J426 385 

365 
368 

371 
376 

26 
27 
28 
29 
30 
31 

451 
465 
471 
459 
457 
---

417 
418 
420 
434 
372 
---

434 
436 
450 
448 
416 
---

385 
384 
391 
376 
370 
375 

370J375 --- ---J--- 387 
371J377 417 398J407 381 
360J376 416 381J404 389 
362J368 425 402J416 403 
366 ,J368 425 406J414 408 
364J368 415 393J402 ---

372 
374 
376 
380 
394 
---

380 
379 
383 
389 
400 
---

MONTH 485 372 433 

TEMPERATURE. WATER (DEG. C). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX WIN MEAN MAX MINJMEAN MAX MINJMEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 16.0 13.0 14.0 5.5 4.0J5.0 3.0 1.5J2.0 
2 15.0 13.0 14.0 7.0 5.0J5.5 2.0 .0J1.0 
3 13.5 9.5 11.5 7.5 5.5J6.5 2.0 .0J.5 
4 9.5 9.0 9.0 8.5 7.5J8.0 1.5 1.0J1.0 
5 9.5 8.0 9.0 7.5 6.0J7.0 1.5 1.0J1.0 

6 9.0 7.5 8.0 -7.5 5.0J6.0 2.5 1.0J1.5 
7 10.5 7.0 8.5 6.5 5.5J6.0 --- ---
8 12.5 8.5 10.0 6.0 4.5J5.0 3.0 1.0J2.0 
9 11.5 8.5 10.0 6.5 5.0J5.5 2.0 1.5J2.0 
10 11.0 7.5 9.0 5.5 4.0J5.0 1.0 .0J.5 

11 9.5 9.0 9.0 4.0 2.5J3.5 
12 
13 

9.5 
8.0 

8.0 
7.0 

8.5 
7.5 

2.0 
4.0 

1.0J1.5 
2.0J2.5 

- - -
- -

14 7.0 4.5 5.5 4.5 4.0J4.0 
15 6.0 5.0 5.5 4.5 4.0J4.0 - -

16 8.0 6.0 7.0 3.5 2.0J2.5 
17 
18 

11.0 
11.0 

8.0 
9.0 

9.5 
9.5 

2.5 
2.5 

1.5J2.0 
1.5J2.0 

- - - -
- -

19 9.5 8.5 9.0 2.0 .5J1.5 
20 9.0 8.0 8.5 3.0 1.0J1.5 

21 9.0 7.0 8.0 3.0 2.0J2.5 - -
22 8.5 7.0 7.5 4.0 1.0J2.0 
23 8.0 6.0 7.0 4.0 2.0J3.0 
24 9.0 6.0 7.5 4.5 3.5J4.0 - -
25 9.0 7.5 8.5 3.5 1.5J2.0 

26 7.5 6.0 6.5 1.5 .5J1.0 
27 6.5 5.0 6.0 1.0 .5J.5 - -
28 6.0 5.0 5.5 1.5 .5J1.5 - -
29 5.5 4.0 4.5 2.5 1.0J2.0 ---
30 5.5 3.5 4.5 3.0 1.5J2.0 - - ---
31 6.5 4.0 5.0 --- ---J--- ---

MONTH 16.0 3.5 8.0 8.5 .5J3.5 
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04142000 RIFLE RIVER NEAR STERLING• MI--CONTINUED 


TEMPERATURE• WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


nAY MAXJJMEANJJMIN MAX MAXJJMINJ
MIN MAX MINJJ MEAN
MEANJJJMEAN 


FEBRUARY MARCH APRIL MAY 


1 ”... 1.5 .5 1.0 9.0 6.5 7.5 11.5 8.0 10.0
2 1.0 .0 .5 10.5 5.5 8.0 13.0 9.0 11.0

3 1.5 .0 .5 9.5 6.5 7.5 15.0 10.0 12.5 

4 --- 2.0 .0 1.0 13.5 9.0 10.5 19.0 11.5 15.0
5 3.0 .5 1.5 10.0 6.0 8.5 18.5 16.0 17.5 


6 --- 1.5 .0 .5 9.5 5.0 70 17.5 13.0 15.0 

7 --- --- 2.5 .0 1.0 11.0 5.5 8.5 17.5 10.5 14.5
8 
 2.5 .5 1.5 11.0 8.5 10.0 17.5 11.5 14.5 

9 4.0 1.0 2.5 11.5 9.0 10.0 20.0 13.0 16.0

10 .0 .0 .0 4.0 2.5 3.0 10.5 8.5 10.0 16.0 7.0 12.5 


11 .5 .0 .0 3.0 1.5 2.0 13.0 9.5 11.5 
 7.0 5.0 5.5

12 1.0 
 .0 .5 4.0 .0 2.0 12.5 9.5 11.0 10.5 5.0 7.5

13 .5 .0 .5 4.0 1.5 3.0 11.0 9.0 10.0 14.0 9.0 11.0

14 .5 .0 .0 4.0 .0 2.0 11.0 8.5 10.0 11.5 11.0 11.5 

15 1.0 .0 .0 5.0 2.0 3.5 10.5 7.0 9.0 11.5 
 9.5 10.5 


16 .0 .0 .0 4.5 1.5 3.0 10.0 7.0 8.5 15.5 9.0 12.0

17 .0 .0 .0 5.0 .5 3.0 14.0 84.0 11.0 16.0 10.5 13.0
18 .0 0 .0 3.0 .0 1.0 16.5 11.0 13.0 17.0 10.0 13.0

19 .0 .0 .0 1.5 .0 .0 13.0 8.5 10.5 18.5 11.5 15.0
20 .0 .0 .0 3.5 .0 1.5 9.5 4.5 6.5 20.0 12.0 16.0 


21 .0 .0 .0 4.5 .5 3.0 10.5 4.0 7.5 23.5 14.5 18.5

22 .0 .0 .0 6.0 2.0 3.5 9.5 5.0 7.0 26.0 16.0 20.5
23 .0 .0 .0 8.0 3.0 5.0 12.0 6.5 9.0 25.5 18.5 22.0

24 1.0 .0 .0 7.5 4.0 6.0 10.5 6.5 8.5 23.0 20.5 21.5
25 
 1.0 .0 .5 9.5 4.0 6.0 9.0 5.5 7.5 24.0 17.0 20.5 


26 2.5 .5 1.0 6.5 4.0 5.0 7.0 4.5 6.0 24.5 18.5 21.5

27 1.5 .0 1.0 9.5 4.0 6.5 10.5 5.0 7.5 21.5 17.5 19.0

28 1.5 
 1.0 1.5 9.5 4.5 7.0 10.0 7.5 8.5 23.5 14.5 18.5

29 --- 11.0 5.5, 8.5 9.0 6.0 7.5 24.0 16.5 20.5

30 10.5 7.5 9.0 10.0 7.0 8.5 23.5 18.5 21.0

31 9.0 6.5 7.5 --- --- --- 22.0 15.5 19.0 


MONTH 
 11.0 .0 3.5 16.5 4.0 9.0 26.0 5.0 15.5 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE JULY AUGUST SEPTEMBER 


1 24.0 15.5 19.5 24.5 19.0 21.5 24.5 17.0 21.0 24.0 20.0 22.0

2 21.5 15.5 19.0 27.5 200 23.0 22.5 19.0 21.0 22.5 19.0 21.0

3 24.5 18.0 21.0 28.0 20.5 24.0 23.5 19.0 21.5 22.5 19.0 20.0 

4 ?5.5 18.5 21.5 28.0 20.5 24.5 24.0 19.5 22.0 20.0 18.0 19.5
5 28.0 17.5 23.0 28.0 20.0 24.0 24.5 20.0 22.5 20.5 18.5 19.0 


6 29.0 20.5 24.5 23.5 20.5 21.5 21.0 18.5 19.5 

7 26.5 
 18.0 23.0 23.0 20.0 21.0 21.5 18.5 19.5
8 24.0 20.0 22.0 22.5 19.5 21.0 21.5 16.0 18.5

9 23.0 17.5 20.5 24.0 19.0 21.5 20.0 15.5 18.0
4.......
10 23.0 17.5 20.5 24.0 20.0 21.5 20.0 16.0 18.5 


11 27.0 16.5 21.5 ......... 
 24.0 19.5 21.5 21.5 18.5 20.0

12 22.5 19.0 20.5 23.0 19.0 20.5 22.0 18.0 19.5

13 21.0 18.0 19.0 23.5 20.0 21.5 ........, ......... ---

14 23.0 17.0 19.5 22.5 20.5 21.5 21.0 16.0 18.0

15 28.5 19.0 22.5 
 22.0 19.0 21.0 18.0 14.0 16.0 


......
16 23.5 20.5 22.0 ........ ........, 22.0 17.5 19.5 14.5 12.5 14.0

17 27.5 18.0 22.0 22.5 17.5 20.0 21.5 16.5 19.0 15.0 11.0 13.0

18 25.5 16.5 21.5 21.5 17.0 19.5 22.0 16.0 19.0 15.0 12.5 14.0

19 25.5 19.0 22.0 22.0 18.5 20.5 21.5 16.0 18.5 16.0 12.0 14.0
20 21.5 17.0 19.0 22.5 19.5 21.0 22.5 16.5 19.5 15.0 11.5 12.5 


21 25.0 17.5 20.5 20.5 18.5 20.0 23.0 18.0 20.5 12.0 9.5 11.0
22 21.5 17.5 19.5 21.0 15.5 18.5 22.5 18.5 21.0 12.5 9.0 10.5 

23 24.5 16.5 ?0.0 23.0 15.5 19.5 24.0 19.5 22.0 13.5 10.0 11.5

24 26.0 19.0 22.0 23.5 17.5 20.5 24.0 19.5 22.5 14.0 11.0 12.0
25 26.0 
 19.5 22.5 22.0 19.0 20.5 24.0 18.5 21.5 14.5 11.0 12.5 


26 24.5 15.5 20.0 21.0 19.0 23.0 19.0 21.5 12.0 13.5
20.0 15.0

27 26.0 16.5 21.0 16.0 21.0 20.0 10.0
19.5 18.0 19.0 13.0 11.0
28 24.0 18.5 21.0 18.5 15.5 16.5 21.0 18.5 19.5 11.0 9.0 10.0
29 27.5 18.5 23,0 20.5 14.5 17.0 22.0 19.0 20.5 12.0 8.5 9.5

30 
 25.5 20.5 23.5 21.0 15.0 18.0 22.5 20.0 21.0 10.5 8.0 9.0
31 ......... .......... ........ 
 22.5 16.5 19.5 23.5 20.5 22.0 ........ ....... ---


MONTH 29.0 21.0
15.5 24.5 16.0 21.0 




�
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04143500 NORTH BRANCH KAWKAWLIN RIVER NEAR KAWKAWLIN, MI 


LOCATION.--Lat 43040'05", long 83°58'13", in SEA SE; 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 regulation 
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.--30 years, 58.6 ft3/s (1.660 m3/s), 7.88 in/yr (200 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, 1,010 ft3/s (28.6 m3/s) Feb. 25, gage height, 9.44 ft (2.877 m); no flow Aug. 1-3, 
11-14, 18-28. 

DISCHARGE,JIN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEBJJMARJAPRJMAY JUNJJUL AUG SEP 

1 33 29 30 23 16 495 61 725 14 30 .00 4.0 
2 21 28 32 20 17 427 63 584 11 20 .00 2.0 
3 19 27 36 19 14 417 70 425 9.1 14 .00 1.0 
4 39 27 31 19 14 341 77 292 8.5 8.8 .50 .50 
5 36 26 33 19 14 273 70 199 8.0 9.3 .30 50 

6 25 23 39 19 14 206 59 145 7.5 11 .02 37 
7 20 20 55 20 14 172 54 109 7.0 8.8 .10 28 
8 17 19 80 20 14 146 54 90 6.5 6.4 10 23 
9 18 18 74 19 15 147 124 74 6.0 6.1 .30 21 
10 23 18 60 19 15 132 133 72 5.5 6.5 .04 17 

11 23 23 40 19 16 121 348 201 5.0 3.9 .00 15 
12 19 27 34 19 17 115 450 225 5.5 3.1 .00 12 
13 15 28 31 19 18 117 363 339 6.5 2.8 .00 11 
14 14 36 36 18 20 115 287 510 7.5 2.7 .00 9.5 
15 29 39 45 17 23 106 230 459 10 2.2 1.0 8.5 

16 37 38 80 17 26 97 205 337 30 2.1 7.0 6.7 
17 77 36 123 16 30 90 232 226 25 2.0 .50 154 
18 114 34 76 16 35 80 225 157 15 1.9 .00 152 
19 88 39 61 16 50 78 179 114 10 1.5 .00 125 
20 105 40 41 16 150 69 148 86 9.3 1.0 .00 133 

21 118 40 32 16 710 59 121 70 15 .51 .00 154 
22 127 39 30 16 700 50 94 57 20 .38 .00 204 
23 124 38 28 17 900 43 82 46 19 .25 .00 167 
24 107 35 27 17 914 40 75 39 16 .16 .00 132 
25 89 33 26 17 961 38 67 33 13 .66 .00 114 

26 71 34 25 17 902 38 68 26 21 .63 .00 146 
27 56 29 24 17 710 40 94 22 38 .14 .00 163 
28 45 27 24 17 584 42 145 19 37 .03 .00 135 
29 38 28 24 17 --- 43 197 18 26 2.0 .06 
30 32 31 25 15 51 466 18 34 1.5 I 121 
31 29 --- 26 15 59 --- 16 --- .10 6.0 ---

TOTAL 1608 909 1328 551 6913 4247 4841 5733 445.9 150.46 26.22 2256.20 
MEAN 51.9 30.3 42.8 17.8 247 137 161 185 14.9 4.85 .85 75.2 
MAX 127 40 123 23 961 495 466 725 38 30 10 204 
MIN 14 18 24 15 14 38 54 16 5.0 .03 .00 .50 
CFSM .51 .30 .42 .18 2.45 1.36 1.59 1.83 .15 .05 .008 .75 
IN. .59 .33 .49 .20 2.55 1.56 1.78 2.11 .16 .06 .01 .83 

CAL YR 1980JTOTAL 16056.98 MEAN 43.9 MAX 289 MINJCFSM .44 IN 5.91
.00 

WTR YR 1981J .00
TOTAL 29008.78 MEAN 79.5 MAX 961 MINJCFSM .79 IN 10.68 


http:29008.78
http:16056.98


  

328J STREAMS TRIBUTARY TO LAKE HURON 


04143900 SHIAWASSEE RIVER AT LINDEN, MI 


LOCATION.--Lat 42048'56", long 83048'08", in SW 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 km) west of Linden. 


DRAINAGE AREA.--81.2 mil (210.3 km2). 


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.--14 years, 59.2 ft3/s (1.677 m3/s), 9.90 in/yr (251 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 476 ft3/s (13.5 m3/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, 196 ft3/s (5.52 m3/s) Feb. 25, gage height, 5.90 ft (1.798 m); minimum, 4.2 ft3/s 

(0.12 m3/s) Dec. 23, gage height, 3.20 ft (0.975 m). 


DISCHARGE,JIN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

OAY OCT NOV DECJJJAN FEBJJMAR APR MAY JUNJJUL AUG SEP 

1 
2 
3 
4 
5 

39 
40 
40 
40 
38 

40J26 33 
39J24 34 
38J23 33 
38J22 33 
38J22 35 

26 
25 
25 
24 
24 

182 
168 
126 
145 
146 

64 
63 
62 
72 
76 

93 
92 
91 
91 
90 

32 
36 
36 
38 
36 

18 
9.3 
9.6 
9.8 
11 

13 
12 
12 
12 
11 

15 
17 
20 
68 
108 

6 
7 
8 
9 
10 

36 
34 
30 
29 
29 

42J24 35 
43J29 35 
43J41 35 
41J72 35 
40J77 35 

24 
23 
23 
23 
23 

139 
118 
113 
105 
85 

79 
87 
89 
92 
91 

84 
77 
73 
71 
74 

35 
34 
35 
35 
33 

11 
11 
11 
10 
9.9 

11 
11 
11 
12 
12 

104 
94 
88 
85 
81 

11 
12 
13 
14 
15 

28 
29 
29 
29 
30 

38J72 35 
37J74 35 
34J74 35 
33J74 34 
32J73 34 

23 
24 
25 
25 
25 

81 
80 
80 
79 
78 

96 
98 
100 
126 
120 

80 
72 
61 
66 
85 

32 
31 
31 
33 
32 

9.7 
9.2 
11 
10 
9.9 

12 
15 
14 
14 
15 

65 
57 
55 
57 
56 

16 
17 
18 
19 
20 

30 
31 
32 
32 
32 

32J73 33 
30J73 33 
30J70 33 
29J69 32 
28J71 31 

30 
70 
102 
110 
120 

77 
75 
71 
67 
64 

117 
117 
117 
116 
114 

91 
94 
95 
94 
93 

25 
22 
22 
22 
21 

9.3 
9.1 
8.8 
8.6 
8.9 

15 
14 
14 
13 
13 

56 
61 
60 
56 
54 

21 
22 
23 
24 
25 

38 
39 
38 
39 
41 

28J62 30 
28J43 26 
28J8.0 24 
28J17 23 
28J28 23 

136 
154 
167 
186 
196 

61 
59 
51 
48 
48 

104 
101 
104 
104 
104 

91 
86 
75 
71 
70 

21 
24 
23 
23 
22 

10 
10 
10 
9.6 
9.1 

12 
12 
12 
11 
11 

54 
66 
62 
59 
57 

26 
27 
28 
29 
30 
31 

40 
40 
45 
47 
43 
41 

27J26 25 
27J26 28 
27J25 28 
27J26 27 
27J29 27 
---J32 26 

195 
192 
190 
---

51 
54 
53 
53 
57 
62 

101 
92 
92 
94 
94 
---

69 
70 
62 
31 
31 
31 

22 
21 
20 
20 
20 

---

11 
10 
14 
15 
14 
14 

11 
11 
12 
9.9 
14 
14 

57 
61 
61 
59 
62 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

1108 
35.7 
47 
28 

.44 

.51 

1000J1405.0 965 
33.3J45.3 31.1 
43J77 35 
27J8.0 23 

.41J.56 .38 

.46J.64 .44 

2210 
78.9 
196 
23 

.97 
1.01 

2676 
86.3 
182 
48 

1.06 
1.23 

2886 
96.2 
126 
62 

1.19 
1.32 

2354 
75.9 
95 
31 

.94 
1.08 

837 
27.9 
38 
20 

.34 

.38 

331.8 
10.7 

18 
8.6 
.13 
.15 

385.9 
12.4 

15 
9.9 
.15 
.18 

1855 
61.8 
108 
15 

.76 

.85 

CAL YR 1980JTOTAL 18918.0JMEAN 51.7 MAX 180 
WTR YR 1981JTOTAL 18013.7JMEAN 49.4 MAX 196 

MIN 8.0 
MIN 8.0 

CFSM .64 IN 8.67 
CFSMJ.61 IN 8.25 



� 329 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 84080203, 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 some 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. 

REMARKS.--Water-discharge records good. Low flow slightly regulated at times by mills above station. 

AVERAGE DISCHARGE.--34 years, 248 ft3/s (7.023 m3/s), 9.15 in/yr (232 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, 1,340 ft3/s (37.9 m3/s) Feb. 20, gage height, 9.60 ft (2.926 m); minimum, 29 ft3/s 
(0.82 m3/s) Aug. 18, gage height, 4.08 ft (1.244 m). 

DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJJAN FEB MARJJJMAY JUNJAUG SEP
OEC APRJ JUL 


1 214 157 160 131 135 842 323 427 131 95 75 92 

2 205 150 183 130 135 719 302 407 101 94 67 92 

3 205 145 209 125 135 622 273 382 95 82 61 103 

4 220 176 227 120 135 509 285 361 109 70 61 249 

5 221 227 220 120 130 465 312 349 116 61 59 339 


6 217 242 208 110 130 451 324 335 113 58 55 502 

7 213 246 224 110 130 434 310 317 109 56 54 553 

8 189 243 270 105 130 411 290 261 129 45 56 529 

9 169 216 339 105 130 381 302 218 135 47 57 372 

10 171 201 394 105 130 351 314 214 132 50 56 260 


11 167 196 472 105 130 325 357 416 124 53 59 221 

12 161 191 463 105 130 303 429 509 119 51 56 199 

13 150 181 415 105 135 288 547 613 124 56 56 180 

14 151 166 361 105 140 265 683 657 141 59 58 122 

15 151 158 300 110 140 237 676 641 185 57 63 177 


16 168 155 270 120 214 227 692 560 267 54 63 171 

17 192 150 260 135 468 226 691 502 195 50 59 174 

18 195 148 302 155 874 189 611 462 158 49 43 162 

19 192 151 240 180 1130 201 541 419 128 50 37 165 

20 183 149 171 210 1300 200 494 383 113 61 45 171 


21 173 146 176 205 1300 198 436 359 103 59 52 163 

22 162 143 155 195 1300 190 348 316 112 58 56 272 

23 154 142 148 175 1300 187 300 271 127 57 56 281 

24 151 142 139 170 1230 189 359 247 136 55 55 280 

25 155 145 135 156 1180 186 413 235 127 53 55 246 


26 158 147 130 153 1130 192 416 229 116 54 56 217 

27 163 147 124 150 1060 247 380 201 106 57 60 228 

28 165 147 115 145 985 387 376 181 99 61 68 251 

29 158 158 116 145 --- 349 398 173 94 80 79 256 

30 156 160 127 140 356 422 160 94 84 85 295 

31 158 --- 132 140 349 --- 144 --- 76 96 ---


TOTAL 5487 5125 7185 4265 15466 10476 12604 10949 3838 1892 1858 7322 

MEAN 177 171 232 138 552 338 420 353 128 61.0 59.9 244 

MAX 221 246 472 210 1300 842 692 657 267 95 96 553 

MIN 150 142 115 105 130 186 273 144 94 45 37 92 

CFSM .48 .47 .63 .38 1.50 .92 1.14 .96 .35 .17 .16 .66 

IN. .55 .52 .73 .43 1.56 1.06 1.27 1.11 .39 .19 .19 .74 


TOTAL MEAN 254 1130 CFSM .69 

WTR YR 1981J86467 MAX MIN 37 IN 8.74 

CAL YR 1980J92966 MAX MIN 64 IN 9.40 


TOTAL MEAN 237 1300 CFSM .64 
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330 STREAMS TRIBUTARY TO LAKE HURON 

04144000 SHIAWASSEE 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 the probe covered with silt. No records available for periods Nov. 10 to Dec. 17, 
May 27 to July 15. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum, 29.0°C June 28, 1971, July 9, 10, 1974, July 31, 1,975; minimum 0.0°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES: Maximum recorded, 25.5 July 18, 19; minimum recorded, 0.5°C on many days during winter period. 

TEMPERATURE, WATERJJ TO SEPTEMBER 1981
(DEG. C), WATER YEAR OCTOBER 1980 


DAY MAX MIN MAXJMAXJJMAXJMAXJMAX
MIN MINJMIN MIN MIN 


OCTOBER NOVEMBERJDECEMBERJJANUARY FEBRUARY MARCH 


1 16.5 15.5 5.0 4.5 2.5 2.0 

2 16.5 16.0 5.0 4.5 2.5 2.5 

3 16.0 13.0 6.0 5.0 --- --- 2.5 2.0 

4 13.0 11.5 7.0 6.5 --- 2.0 2.0 

5 11.0 10.5 7.0 6.5 --- 2.0 2.0 


6 10.5 9.5 6.5 5.5 3.0 2.5 

7 10.0 9.0 --- 6.5 --- 3.0 2.5 

8 11.5 10.0 7.5 --- 3.0 2.5 

9 11.5 10.5 7.5 4.0 3.0 

10 11.0 10.0 --- --- 4.5 4.0 


11 11.5 10.5 4.5 4.0 

12 10.5 8.5 5.5 3.5 

13 9.0 8.0 5.5 5.0 

14 8.0 7.0 5.5 3.5 

15 7.5 6.5 6.5 4.5 


16 8.0 7.5 --- --- 6.5 4.5 

17 9.5 8.0 .5 .5 6.0 4.5 

18 10.5 10.0 .5 .5 6.0 4.5 

19 10.5 9.0 .5 .5 4.5 3.5 

20 9.0 8.0 .5 .5 3.5 3.5 


21 8.0 7.5 --- .5 .5 5.0 3.5 

22 8.0 6.5 .5 .5 7.0 4.5 

23 7.0 6.0 1.5 .5 

24 7.5 6.5 1.5 1.5 

25 7.5 7.5 1.5 1.5 


26 7.5 5.5 1.5 1.5 

27 5.5 5.0 1.5 1.5 

28 5.0 4.5 1.5 1.5 

29 5.0 4.0 --- ---

30 4.0 3.5 ---


4.5 ---
31 5.0 ---


MONTH 16.5 3.5 




STREAMS TRIBUTARY TO LAKE HURONJ 331 


04144000 SHIAWASSFE RIVER AT BYRON, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAYJMIN MAXJJMAX MAX MAX MAXJ
MAXJMIN MINJJJMINJJMINJJMIN 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 --- --- 23.5 20.0 23.5 21.5

2 10.5 9.0 24.0 21.5 23.5 21.5

3 11.0 10.0 24.0 22.5 21.5 20.0

4 12.0 
 11.5 25.0 22.5 20.5 19.0

5 12.0 7.0 25.0 22.5 19.0 19.0 


6 7.0 5.0 16.5 14.0 24.5 22.5 19.0 18.5

7 9.0 6.0 16.0 13.0 25.0 22.5 19.5 18.5

8 10.0 8.5 16.5 13.5 24.5 22.5 19.5 19.0 

9 12.0 10.0 17.5 15.5 23.5 21.5 19.5 18.0 

10 11.5 9.5 17.5 13.0 24.0 22.0 19.0 17.5 


11 12.5 11.5 13.5 10.5 24.0 22.5 21.0 19.0 

12 12.5 9.5 12.5 10.0 23.5 21.0 22.0 20.5 

13 9.5 9.0 15.0 13.0 24.0 22.0 22.0 20.5

14 10.0 9.5 15.0 14.5 --- 24.0 22.5 21.5 21.0 

15 10.0 8.5 --- --- 22.5 22.0 21.0 19.0 


16 10.0 9.0 24.5 21.5 22.0 20.5 20.5 17.5

17 
 25.0 22.0 21.5 18.5 17.5 16.0 

18 25.5 22.5 21.0 18.0 16.0 15.0 

19 
 25.5 24.0 21.5 18.0 16.0 14.5

20 
 24.5 23.5 22.0 18.5 16.0 14.5 


21 
 24.5 22.5 22.0 20.0 15.0 13.0 

22 
 23.5 20.5 22.0 19.5 13.0 12.0

23 
 23.0 20.0 22.5 20.0 13.0 11.5

24 
 23.5 20.5 22.5 21.0 13.0 11.5

25 
 24.5 21.0 22.0 19.0 13.0 13.0 


26 
 24.5 23.0 22.0 20.0 15.5 13.0

27 
 23.0 21.0 22.0 21.0 16.5 15.5 

28 
 22.0 19.0 22.0 21.0 16.5 14.5 

29 
 20.5 18.0 22.5 21.5 15.5 14.0

30 
 21.5 18.5 22.5 21.0 14.0 13.0 

31 
 22.0 19.0 22.5 21.5 --- ---


MONTH 
 25.0 18.0 23.5 11.5 
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332 STREAMS TRIBUTARY 10 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 km) 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(1). 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 ft3/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 telemark at station. 


AVERAGE DISCHARGE.--50 years, 327 ft3/s (9.261 m3/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 m3/s) July 27, 1934, gage height, 1.12 ft (0.341 m); minimum daily, 2.0 ft3/s (0.057 m3/s) July 28, 1934. 


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


Date 
DischargeJGage heightJ 

TimeJJ(ft3/s) (m3/s)J(ft) (m)JJDate 
DischargeJGage height 
JTimeJ(ft3/s) (m3/s)J(ft)J(m) 

Feb. 19 0400JJ*3,300 93.5JJ*7.67 2.338JJMay 11 2000JJ2,400 68.0JJ6.63J2.021 
Apr. 14 1300JJ2,400 68.0JJ6.63J2.021 

Minimum discharge, 45 ft3/s (1.27 m3/s) Aug. 21-24, 26, gage height, 2.17 ft (0.661 m). 


DISCHARGE,J
IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


OCT DECJJ APRJJUNJAUG
DAY NOV JAN FEB MARJJJMAY JUL SEP 


1 272 173 161 160 170 1390 452 555 196 126 91 93 
2 231 171 204 160 180 1180 416 536 178 128 86 95 
3 231 166 223 155 170 978 380 500 159 89 84 89 
4 231 159 263 150 165 820 359 464 137 95 80 248 
5 239 171 289 145 160 695 366 436 140 95 74 484 

6 242 220 275 140 160 635 376 416 149 89 70 504 
7 239 248 420 140 160 595 380 392 154 76 70 630 
8 231 257 680 140 160 560 363 352 188 72 70 645 
9 209 248 840 140 160 524 400 320 194 68 64 565 
10 186 223 720 140 160 496 444 384 199 62 68 380 

11 181 207 645 140 165 460 615 1800 188 58 68 266 
12 176 199 630 140 165 420 820 2060 176 58 68 223 
13 171 188 575 140 170 388 1070 1500 183 101 68 194 
14 166 183 492 140 190 363 2010 1260 324 66 66 173 
15 166 166 432 140 240 331 1750 1130 448 58 72 126 

16 183 154 345 160 450 289 1310 996 366 64 66 159 
17 234 147 292 175 1320 285 1160 820 396 62 66 207 
18 257 144 278 190 1930 285 1030 705 306 60 64 188 
19 254 140 300 210 2470 242 852 610 239 56 60 171 
20 237 144 230 230 2280 239 740 536 201 58 52 144 

21 234 144 215 230 2170 239 650 484 181 62 47 181 
22 212 142 195 225 2120 237 560 452 178 64 45 251 
23 196 140 185 215 2050 217 550 384 173 60 45 366 
24 188 142 175 200 1990 223 504 334 181 60 47 338 
25 194 140 170 190 1780 223 536 324 191 60 47 310 

26 191 140 160 180 1610 237 560 317 183 64 45 296 
27 191 144 150 175 1490 260 536 299 164 60 54 524 
28 191 149 140 175 1470 327 504 269 144 112 68 373 
29 188 149 140 175 --- 472 524 242 137 84 95 317 
30 178 156 155 175 440 545 228 133 78 97 524 
31 176 --- 160 170 --- 468 ........ 214 ...... 86 89 ...-.-

TOTAL 6475 5154 10139 5245 25705 14518 20762 19319 6186 2331 2086 9064 
MEAN 209 172 327 169 918 468 692 623 206 75.2 67.3 302 
MAX 272 257 840 230 2470 1390 2010 2060 448 128 97 645 
MIN 166 140 140 140 160 217 359 214 133 56 45 89 
CFSM .39 .32 .61 .31 1.71 .87 1.29 1.16 .38 .14 .13 .56 
IN. .45 .36 .70 .36 1.78 1.00 1.44 1.34 .43 .16 .14 .63 

CAL YR 1980JTOTAL 120733 MEAN 330JMAX 1430 MIN 68 CFSM .61 IN 8.35 
WTR YR 1981JTOTAL 126984 MEAN 348JMAX 2470 MIN 45 CFSM .65 IN 8.78 



333 STREAMS TRIBUTARY TO LAKE HURONJ
 

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 same 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 and those during July and August, which are fair. Some 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.--42 years, 414 ft3/s (11.72 m3/s), 8.83 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, 1.53 ft (0.466 m) Aug. 23, 24, 25, 26, 1981. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,000 ft3/s (113 m3/s) Feb. 19, gage height, 13.88 ft (4.231 m), backwater from ice; 

minimum daily discharge, 72 ft3/s (2.04 m3/s) July 20. 


DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJANJFEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 319 224 198 210 220 1590 485 651 229 131 90 146 
2 307 217 233 205 220 1340 455 635 213 125 94 147 
3 285 208 365 200 215 1100 416 599 197 125 93 150 
4 295 204 447 195 215 933 388 556 177 107 92 180 
5 291 201 503 190 210 839 385 518 154 105 90 406 

6 291 203 390 180 210 742 386 491 153 1.04 88 536 
7 291 251 465 180 210 703 389 460 155 99 86 581 
8 285 273 868 180 210 665 388 422 156 93 84 695 
9 277 281 1260 180 210 621 420 386 193 89 82 680 
10 249 279 963 180 210 607 434 419 186 88 80 603 

11 228 261 791 180 215 575 596 2150 184 80 78 430 
12 222 243 742 180 225 532 782 3260 173 75 76 354 
13 215 235 698 180 240 496 984 2080 169 74 75 316 
14 211 233 630 180 270 452 1520 1460 237 104 81 291 
15 219 226 550 180 320 426 2180 1230 483 87 99 270 

16 235 208 470 180 400 385 1490 1090 392 75 97 220 
17 347 196 400 180 1140 368 1210 950 334 80 90 305 
18 520 192 360 200 3000 353 1080 821 341 80 88 339 
19 397 187 380 215 3900 341 947 739 262 76 88 309 
20 339 183 310 230 3600 301 845 664 218 72 89 278 

21 325 181 280 240 2490 294 764 600 197 74 86 259 
22 325 183 260 240 2320 297 701 539 183 80 82 332 
23 289 184 240 240 2300 293 680 486 173 81 77 412 
24 265 184 225 225 2240 271 666 416 164 78 77 493 
25 269 187 215 205 1960 273 620 381 162 78 78 461 

26 283 187 205 205 1690 278 638 363 167 78 79 456 
27 267 187 195 210 1530 309 643 349 162 80 83 941 
28 259 190 185 215 1650 320 619 328 148 96 96 869 
29 251 193 180 225 --- 402 636 295 135 139 131 590 
30 239 193 195 225 500 662 270 134 102 152 530 
31 226 --- 205 220 468 --- 251 --- 93 152 ---

TOTAL 8821 6374 13408 6255 31620 17074 22409 23859 6231 2848 2833 12579 
MEAN 285 212 433 202 1129 551 747 770 208 91.9 91.4 419 
MAX 520 281 1260 240 3900 1590 2180 3260 483 139 152 941 
MIN 211 181 180 180 210 271 385 251 134 72 75 146 
CFSM .45 .33 .68 .32 1.77 .87 1.17 1.21 .33 .14 .14 .66 
IN. .52 .37 .78 .37 1.85 1.00 1.31 1.39 .36 .17 .17 .73 

CAL YR 1980JTOTAL 141629 MEAN 387JMAX 1570 MINJ.61
105 CFSMJIN 8.27 

WTR YR 1981JTOTAL 154311 MEAN 423JMAX 3900 MINJINJ
72 CFSM .66 9.01 




334.J
 STREAMS TRIBUTARY TO LAKE HURON 


04146000 FARMERS CREEK NEAR LAPEER, MI 


LOCATION.--Lat 43°02'41", long 83020'14", 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 sane periods, published in WSP 1307. 


REVISED RECORDS.--WSP 924: 1940. WSP 1084: 1942(M), 1943. WSP 1337: 1934-38, 1940(M), 1944(M), 1945, 1946(M), 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.--49 years, 30.0 ft3/s (0.850 m3/s), 7.37 in/yr (187 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,280 ft3/s (36.2 m3/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 m3/s) on basis of contracted-opening measurement of peak flow; minimum not 

determined. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 160 ft3/s (4.53 m3/s) and maximum (*): 


DischargeJGage heightJ DischargeJGage height
J

Date TimeJ (ft) DateJ(ft3/s) (m3/s)J(m)
(ft3/s) (m3/s)J(m)JJ TimeJ (ft)J


Feb. 19 2000JJ7.82JJ Sep. 7 183 16.79 5.118
*276 *17.22 5.249J 1400JJ5.18JJ


Minimum discharge, 5.6 ft3/s (0.16 m3/s) Aug. 26, 27, gage height, 15.17 ft (4.624 m). 


DISCHARGE,J TO SEPTEMBER 1981
IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 

MEAN VALUES 


JAN APRJJUNJAUG SEP
DAY OCT NOV DECJJFEB MARJJJMAY JUL 


1 19 21 18 15 17 120 42 42 20 9.3 10 10 
2 18 20 20 14 17 106 44 26 18 9.0 10 9.6 
3 18 22 20 14 17 95 44 23 17 9.0 9.6 10 
4 19 32 22 14 17 86 45 22 16 9.0 .9.3 72 
5 19 42 22 14 17 78 41 19 14 12 8.6 96 

6 18 45 22 14 17 69 38 17 13 12 8.6 139 
7 17 49 31 14 17 62 36 12 13 12 8.2 180 
8 17 56 39 14 17 57 33 11 12 12 8.6 164 
9 16 51 44 14 17 54 42 10 13 12 8.6 122 
10 14 42 48 14 17 50 40 17 12 12 8.2 88 

11 14 44 49 14 20 47 49 55 12 11 7.9 69 
12 13 47 51 15 23 46 53 62 11 10 7.2 56 
13 13 42 47 16 27 44 60 118 11 10 6.8 47 
14 13 36 38 17 31 42 78 153 17 11 6.8 39 
15 16 31 33 17 38 42 82 123 26 10 7.6 34 

16 17 26 29 17 53 41 87 92 23 10 7.9 30 
17 18 23 26 16 79 38 90 80 21 9.6 7.6 34 
18 18 22 23 16 130 36 86 73 19 9.3 7.6 34 
19 18 20 21 16 219 33 79 66 17 9.0 7.2 32 
20 18 19 21 16 249 30 70 57 14 8.6 6.8 30 

21 19 19 20 16 229 29 60 42 14 8.2 6.5 30 
22 19 18 19 16 200 28 54 32 14 7.9 6.2 36 
23 21 18 18 16 191 27 54 28 15 7.6 6.2 37 
24 22 17 18 16 179 26 50 26 14 7.2 6.2 41 
25 23 17 17 16 180 26 50 27 14 6.8 5.9 45 

26 24 16 17 16 172 26 53 27 13 7.2 5.9 46 
27 25 16 16 16 153 28 53 27 12 7.6 5.9 46 
28 24 17 16 17 139 28 57 26 11 9.6 6.8 40 
29 23 17 16 17 --- 32 59 26 10 11 6.8 38 
30 22 18 16 17 36 54 24 9.6 11 7.2 39 
31 22 --- 15 17 39 --- 22 --- 10 6.8 ---

TOTAL 577 863 812 481 2482 1501 1683 1385 445.6 300.9 233.5 1693.6 
MEAN 18.6 28.8 26.2 15.5 88.6 48.4 56.1 44.7 14.9 9.71 7.53 56.5 
MAX 25 56 51 17 249 120 90 153 26 12 10 180 
MIN 13 16 15 14 17 26 33 10 9.6 6.8 5.9 9.6 
CFSM .34 .52 .47 .28 1.60 .88 1.01 .81 .27 .18 .14 1.02 
IN. .39 .58 .55 .32 1.67 1.01 1.13 .93 .30 .20 .16 1.14 

CAL YR 1980JTOTAL 11347.8 MEAN 31.0 MAX 165 MIN 3.8 CFSM .56 IN 7.63 
WTR YR 1981JTOTAL 12457.6 MEAN 34.1 MAX 249 MIN 5.9 CFSM .62 IN 8.38 



335 STREAMS TRIBUTARY TO LAKE HURONJ
 

04146063 SOUTH BRANCH FLINT RIVER NEAR COLUMBIAVILLE, MI 


LOCATION.--Lat 43°09'34", long 83°21'03", in NE' NE1/4 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.--221 mil (572 km2). 


PERIOD OF RECORD.--March 1980 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 765 ft (233 m), from topographic map. 


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

the period. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,190 ft3/s (33.7 m3/sec) Feb. 19, 1981, gage height, 6.85 ft (2.088 m), backwater 

from ice; minimum, 18 ft3/s (0.51 m3/s) Aug. 25, 26, 27, 1981; minimum gage height, 1.36 ft (0.415 m) Aug. 26, 27, 1981. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,190 ft3/s (33.7 m3/s) Feb. 19, gage height, 6.85 ft (2.088 m), backwater from ice; 

minimum, 18 ft3/s (0.51 me/s) Aug. 25, 26, 27; minimum gage height, 1.36 ft (0.415 m) Aug. 26, 27. 


DISCHARGE, IN CUBIC FEET PER SECONn, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


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

1 120 92 90 74 76 613 200 222 104 53 53 81 
2 116 90 103 74 79 527 189 191 97 50 46 91 
3 111 89 105 74 80 435 179 164 96 45 40 81 
4 118 90 120 74 80 359 177 147 89 43 38 241 
5 140 97 140 74 80 315 187 135 87 58 34 517 

6 143 104 165 76 80 276 177 128 87 68 30 560 
7 139 113 194 76 80 235 166 119 78 64 32 521 
8 120 122 276 76 80 214 155 105 75 56 39 513 
9 110 115 363 75 80 210 186 99 78 50 42 452 
10 105 110 319 74 80 207 216 115 75 45 38 306 

11 97 105 244 73 80 207 242 354 70 40 34 200 
12 93 100 218 72 105 200 305 693 64 39 36 155 
13 89 95 170 71 100 197 295 669 59 38 30 128 
14 91 94 155 70 96 187 411 586 93 38 27 104 
15 114 90 140 70 96 180 540 541 366 40 40 86 

16 138 90 130 70 100 175 447 449 293 45 41 77 
17 153 88 120 70 320 169 386 364 198 42 34 105 
18 144 86 110 69 640 156 349 303 150 40 29 132 
19 144 84 105 69 1080 148 303 256 125 40 28 122 
20 138 82 100 68 1150 139 269 220 102 40 26 105 

21 131 81 94 68 1080 136 234 189 87 42 26 97 
22 120 80 90 68 1010 135 203 161 89 42 25 142 
23 110 80 87 69 959 133 216 148 105 36 22 173 
24 114 80 85 70 981 134 244 130 104 35 21 151 
25 126 80 83 71 878 135 248 132 93 32 19 139 

26 129 80 81 74 792 135 233 130 84 33 18 135 
27 115 81 60 80 695 155 225 129 73 36 19 156 
28 115 82 79 86 627 168 211 129 64 56 33 170 
29 110 85 78 82 --- 170 247 125 56 77 41 134 
30 100 88 76 78 177 243 120 53 71 63 115 
31 95 --- 74 72 197 --- 109 --- 60 69 ---

TOTAL 3688 2753 4274 2267 11584 6824 7683 7362 3194 1454 1073 5989 
MEAN 119 91.8 138 73.1 414 220 256 237 106 46.9 34.6 200 
MAX 153 122 363 86 1150 613 540 693 366 77 69 560 
MIN 89 80 74 68 76 133 155 99 53 32 18 77 
CFSM .54 .42 .62 .33 1.87 1.00 1.16 1.07 .48 .21 .16 .91 
IN. .62 .46 .72 .38 1.95 1.15 1.29 1.24 .54 .24 .18 1.01 

WTR YR 1981JTOTAL 58145 MEAN 159 MAXJ1150 MIN 18 CFSM .72 IN 9.79 
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04147000 HOLLOWAY RESERVOIR NEAR OTISVILLE, MI 


LOCATION.--Lat 43°07'15", long 83°29'45", in N1 sec.11, T.8 N., R.8 E., Genesee County, tWrologic Unit. 04080204, in gatehouse on 

right side of Holloway Dam on Flint River, 3.5 mi (5.6 kin) southeast of Otisville. 


DRAINAGE AREA.--526 mil (1,362 1m2). 


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 hm3) 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 hm3) 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, 866,300,000 cu ft (24.3 hm3) Sept. 7, elevation, 756.07 ft (230.45 m); minimum, 

443,000,000 cu ft (12.5 he) Nev. 25, elevation, 750.50 ft (228.74 m). 


MONTI-END ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


Change in contents 

Contents during month 


Elevation (millions of Equivalent
Millions ofJ

Date (feet) cubic feet) cubic feetJ
in ft°/s 


Sept. 30JJ 755.13 782 -- --

Oct. 31JJ 755.24 792 +10 +3.7 

Nov. 30JJ 750.90 467 -325 -125 

Dec. 31JJ 751.71 517 +50 +18.7 


CAL YR 1980 J -37 -1.2 


Jan. 31JJ 751.92 531 +14 +5.2 

Feb. 28JJ 754.46 724 +193 +79.8 

Mar. 31JJ 750.90 467 -257 -96.0 

Apr. 30JJ 755.55 820 +353 +136 

May 31JJ 754.98 768 -52 -19.4 

June 30JJ 754.88 759 -9 -3.5 

July 31JJ 752.69 585 -174 -65.0 

Aug. 31JJ 752.90 600 +15 +5.6 

Sept. 30 J 755.25 792 +192 +74.1 


WTR YR 1981 J
 +10 +0.3 
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04147500 FLINT RIVER NEAR OTISVILLE, MI 

LOCATION.--Lat 43°06'40", long 83°31'10", 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.--WDR 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.--29 years, 296 ft2/s (8.383 m3/s), 7.58 in/yr (193 mm/yr), adjusted for storage since 1954. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,150 ft3/s (174 m3/s) Apr. 1, 1960, gage height, 14.97 ft (4.563 m); minimum, 2.1 
ft2/s (0.059 m2/s) Oct. 11, 12, 1.971, gage height, 1.57 ft (0.479 m). 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,640 ft2/s (74.8 m2/s) Feb. 20, gage height, 12.16 ft (3.706 m); minimum, 18 ft2/s 
(0.51 m2/s) Dec. 20, gage height, 2.02 ft (0.616 m). 

DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 
MEAN VALUES 

TO SEPTEMBER 1981 

DAY OCT NOV DECJJJANJFEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 
2 
3 
4 
5 

454 
367 
286 
298 
296 

197 
192 
178 
181 
191 

109JJ138 197 1610JJJ347J614 
112JJ141 199 1520JJJ401J624 
112JJ143J201 1410JJ454J596 
112JJ144 197 1300JJJ447J546 
112JJ143 196 1150JJJ444J497 

245 
230 
208 
173 
178 

287 56 
218 53 
191 53 
202 53 
204 61 

117 
116 
116 
265 
686 

6 
7 
8 
9 
10 

235 
180 
214 
238 
214 

181 
347 
413 
361 
354 

112JJ144J192 1010JJ345J457 
119JJ146 189 902JJJ201J381 
184JJ144J188 806JJ361J340 
506JJ143 186 688JJJ315J299 
684JJ143 189 586JJJ260J347 

282 
282 
221 
152 
230 

201 
201 
199 
199 
197 

88 
103 
160 
186 
184 

1160 
1570 
1680 
1510 
1260 

11 
12 
13 
14 
15 

199 
194 
184 
191 
216 

352 
350 
349 
347 
345 

776JJ143 197 528JJJ231J726 
957JJ144 196 582JJJ237J1370 
896JJ144 197 656JJJ243J1790 
838JJ143 201 524JJJ250J2010 
764JJ144J213 325JJ219J1740 

315 
255 
255 
243 
173 

197 
194 
196 
192 
159 

154 
111 
111 
112 
114 

1010 
820 
698 
622 
604 

16 
17 
18 
19 
20 

225 
250 
270 
284 
282 

345 
412 
508 
502 
592 

710JJ144 379 327JJJ704J1320 
518JJ148 425 333JJJ1200 

101:170157JJ148 980 337JJJ754 
159JJ149 1570 337JJJ972J556 
146JJ149J2260 333JJ812J626 

168 
168 
168 
181 
184 

132 
130 
130 
130 
130 

114 
114 
114 
114 
114 

556 
299 
296 
293 
293 

21 
22 
23 
24 
25 

286 
282 
279 
257 
231 

658 
648 
640 
516 
209 

167JJ151 2380 332JJJ710J692 
92JJ154 2470 332JJJ646J488 
52JJ156J1880 332JJ596J301 
77JJ159 1710 330JJJ596J325 
93JJ160 1880 330JJJ580J330 

183 
180 
180 
184 
183 

130 
130 
130 
128 
128 

114 
114 
114 
114 
114 

325 
408 
461 
486 
566 

26 
27 
28 
29 
30 
31 

218 
238 
219 
211 
201 
189 

109 104JJ164 1840 332JJJ562J328 
109 111JJ170 1750 333JJJ536J327 
109 116JJ178 1680 332JJJ534J303 
109 125JJ188 --- 332JJJ548J282 
109 128JJ191 ---JJ333J584J269 
---J133J191J340J---J253 

178 
149 
108 
194 
287 
---

111 
93 
95 
79 
55 
55 

114 
114 
116 
116 
116 
116 

632 
604 
602 
574 
594 
---

TOTAL 
MEAN 
Max 
MIN 
MEAN 
CFSM 
IN + 

+ 
+ 

7688 
248 
454 
180 
252 
.48 
.55 

9913 9281JJ4747 24142 18922JJJ15345J20691 
330 299JJ153 862 610JJJ512J667 
658 957JJ191 2470 1610JJJ1130J2010 
109 52JJ138 186 325JJJ201J253 
205�318�158�942�514�648�648 
.39�.60�.30�1.78�.97�1.22�1.22 
.43�.69�.34�1.85�1.12�1.36�1.41 

6137 
205 
315 
108 
201 
.38 
.42 

4823 
156 
287 
55 

90.6 
.17 
.20 

3431 
111 
186 
53 

116 
.22 
.25 

19223 
641 
1680 
116 
715 

1.35 
1.50 

CAL YR 1980 TOTAL 121006JMAX 1400JMEAN + 329�CFSM + .62�IN + 8.46MEAN 331JMIN 52J
WTR YR 1981 TOTAL 144343JMax 2470JMEAN + 396� IN + 10.14MEAN 395JMIN 52JCFSM + .75�
+ Adjusted for change in contents in Holloway Reservoir. 
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04147990 BUI1ERNUT CREEK NEAR GENESEE, MI 


LOCATION.--Lat 43°08'09", long 83°35'57", 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.--WDR 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, which are fair. Several' observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--11 years, 20.8 ft3/s (0.589 m3/s), 8.14 in/yr (207 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,230 ft3/s (34.8 m3/s) revised, Dec. 31, 1972, gage height, 8.68 ft (2.646 m); 

minimum, 1.2 ft3/s (0.034 m3/s) Dec. 1, 1971, result of freezeup, Oct. 3, 1978; minimum gage height, 1.48 ft (0.45] m) July 23, 27, 

28, 1977. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft3/s (5.66 m3/s) and maximum (*): 


DischargeJGage heightJ DischargeJGage height 

DateJTimeJ (ft) DateJ(ft3/s) (m3/s)J(m)
(ft3/s) (m3/s)J(m)JJ TimeJ (ft)J


Feb. 17 -- 350 9.91 *a8.29 2.527 MayJ11 1300 326 9.23 7.69 2.344 

Feb. 23 0800 230 6.51 7.10 2.164 Sept. 4 1500 508 14.4 7.96 2.426 

Apr. 14 0900 *700 19.8 8.20 2.499 


a Ice jam. 


Minimum discharge, 3.4 ft3/s (0.096 m3/s) Aug. 25, gage height, 1.57 ft (0.479 m). 


REVISIONS.--The peak discharges and annual maximum (*) for water years 197]-79 have been revised as shown in the following table. They 

supersede figures shown in the reports for those years. 


Water Discharge Gage height Water Discharge Gage height 
year Date Time (ft3/s)J(112/s) (ft)J(m) year Date Time (ft3/s)J(m3/s) (ft)J(m) 

197] Mar. 15, 1971 0800 *880 24.9 *8.39 2.557 1974 May 17, 1974 0500 *709 20.] *8.21 2.502 
1972 Mar. 22, 1972 0300 378 10.7 7.78 2.371 1975 Mar. 24, 1975 1400 390 11.0 7.80 2.377 
1972 Apr. 16, 1972 2400 *542 15.11 *7.99: 2.435 1975 Apr. 19, 1975 0600 *989 28.0 *8.49 2.588 
1972 Aug. 25, 1972 0200 242 6.85 7.22 2.201 1976 Dec. 15, 1975 0500 548 15.5J. 8.01 2.441 
1973 Dec. 3], 1972 0600 *1230 34.8 *8.68 2.646 1976 Feb. 15, 1976 2400 644 18.2 8.13 2.478 
1973 Mar. 14, 1973 2300 245 6.94 7.25 2.210 1976 Feb. 18, 1976 2200 484 13.7 7.93 2.417 
1973 Mar. 24, 1973 2400 233 6.60 7.13 2.173 1976 Feb. 21, 1976 2300 "J411 11.6 7.83 2.387 
1973 Mar. 30, 1973 0800 238 6.74 7.18 2.188 1976 Mar. 5, 1976 1100 *772 21.9 *8.28 2.524 
1974 Jan. 27, 1974 0900 314 8.89 7.66 2.335 1976 Apr. 25, 1976 1500 310 8.78 7.65 2.332 
1974 Mar. 5, 1974 0600 360 10.2 7.75 2.362 1976 May 6, 1976 2400 432 12.2 7.86 2.396 
1974 Mar. 9, 1974 0100 203 5.75 6.79 2.070 1976 May 3], 1976 0600 453 12.8 7.89 2.405 
1974 Apr. 2, 1974 0600 158 4.47 6.21 1.893 1977 Mar. 29, 1977 0400 *134 3.79 *5.78 1.762 
1974 Apr. 4, 1974 0600 390 11.0 7.80 2.377 1978 Mar. 23, 1978 2100 *736 20.8 *8.24 2.512 
1974 Apr. 7, 1974 2200 110 3.12 5.24 1.597 1979 Mar. 4, 1979 1900 *1180 33.4 *8.64 2.633 

The revised daily discharge in cubic feet per second, for Dec. 3], 1972 is given below. These figures supersede those published in the 

report for 1973. 


Dec. 3], 1972 J709 


MONTHJTOTALJMEANJMAXJMINJCFSMJIN 


1.39J1.60 

Calendar year 1972 J8,013.1 21.9 709 2.5 .63 8.65 

Water year 1973 J11,941.5 32.7 709 2.9 .95 12.88 


December 1972 J1,488 48.0 709 13 • 
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04147990 BUTTERNUT CREEK NEAR GENESSE, MI--CONTINUED 

DISCHARGE,J TO SEPTEMBER 1981
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 

MEAN VALUES 


DAY OCT DECJJFEB APRJJUNJAUG
NOV JAN MARJJJMAY JUL SEP 


6.3J71 5.2
1 11 8.4 8.5 6.0 22 26 9.1 4.9 15 

7.7 6.3J 4.5
2 11 12 6.0 51 20 22 8.4 5.7 17 


3 12 7.5 22 6.0 18 19 8.1 4.4
6.2J42 5.5 10 

4 15 7.8 6.2J36 17 17 7.8 9.2 4.3 209
17 5.8 

5 14 7.5 12 5.8 16 16 7.4 4.1 203
6.2J32 86 


6 12 7.4 14 5.8 14 15 6.9 37 4.1 129
6.2J28 

7 11 7.3 61 6.2J25 13 14 19 4.1 113
5.8 6.5 

8 10 96 5.8 22 12 13 6.8 5.7
7.6 6.2J 13 96 

9 9.5 8.0 84 6.2J 12 6.3 10 5.6 75
5.8 22 21 


6.2J23 38 8.4 57
10 9.0 8.0 48 5.8 21 5.9 4.9 


7.6 6.1J 242 7.4 44
11 8.7 46 9.5 23 52 5.6 4.5 

12 8.6 7.1 40 6.1J21 45 163 5.9 6.8 4.3 31
9.5 


7.1 6.1J 97 22
13 8.3 23 8.5 21 39 8.6 6.3 4.2 

14 7.4 19 6.1J 80 24 5.9 4.2 18
8.5 8.5 19 252 

15 17 7.6 16 9.5 130 66 24 5.6 5.7 15
6.0J19 


7.4 6.0J 51
16 19 14 45 18 97 13 5;3 5.5 15 

17 24 12 230 17 82 38 11 5.2 4.8
7.1 6.0J 43 

18 6.0J 8.8 4.3 43
24 7.1 11 280 15 80 30 5.0 


7.0 6.0J 24 29
19 16 10 210 15 54 7.7 5.2 4.1 

20 14 7.0 9.5 6.0J 6.9 5.0 3.8 23
144 14 41 21 


21 14 6.8 6.0J14 32 18 7.2 5.0 3.7 21
9.0 123 

22 14 8.5 122 14 27 8.9 3.7
6.8 6.0J 16 4.8 49 


6.0J15 4.5
23 12 6.8 8.0 183 34 14 10 3.6 31 

24 11 7.8 114 15 14 4.4 3.6 23
7.0 5.9J35 8.4 


6.0J15 4.4
25 12 7.4 7.5 84 31 17 7.4 3.5 20 


6.3J 4.4
26 12 7.1 7.2 68 16 27 16 6.5 3.5 29 

27 11 7.0 54 20 24 5.9 4.2 3.6 

28 10 7.3 6.8 111 24 5.5 9.6 5.7 


7.1 6.9J 14 123 

7.0J19 13 51 

7.0J18 11 10 35
29 9.3 8.2 6.5 --- 32 5.2 8.4 


30 8.8 8.6 6.4 6.7 20 30 11 5.0 6.9 7.8 37 

31 8.7 --- 6.4 6.5 23 •••••••. 9.6 --- 5.6 6.8 ---


TOTAL 385.4 656.1 1872.1 723 1157.6 258.7 320.5 145.9 1626
222.7 1.42.9J1342 

7.42 6.22J 37.3 54.2
MEAN 12.4 21.2 66.9 23.3 44.7 8.62 10.3 4.71 


280 71 252
MAX 24 8.6 96 7.0J 242 24 86 8.4 209 

6.8 5.9J 9.6 10
MIN 8.3 6.4 5.8 14 12 5.0 4.2 3.5 


CFSM .36 .21 .61 1.93 .67 1.29 .25 .14
.18J 1.08 .30 1.56 

IN. .41 .24 .70 2.01 1.44 1.24 .28 .16
.21J.78 .34 1.74 


CAL YR 1980J6127.1 MAXJJMIN 2.5 IN 6.57
TOTAL MEAN 16.7 122 CFSM .48 

WTR YR 1981J8902.9 MEAN 24.4JCFSMJIN 9.54
TOTAL MAX 280 MIN 3.5 .70 
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04148140 KEARSLEY CREEK NEAR DAVISON, MI 


LOCATION.--Lat 43002'01", long 83034'53", in NE1/4 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 lea) downstream from Black Creek, and 3.3 mi (5.3 km) west of Davison. 


DRAINAGE AREA.--99.4 mil (257.4 km2). 


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


REVISED RECORDS.--WDR 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 below 100 cfs during January and February, which are fair. Sane diurnal fluctuation caused by small 

dams, and occasional diversion for sprinkler irrigation above station. Several observations of water temperature were made during 

the year. Gage-height telemark at station. 


AVERAGE DISCHARGE.--16 years, 68.4 •ft3/s (1.937 m3/s), 9.34 in/yr (237 mm/yr). 


EXTRMIES FOR PERIOD OF RECORD.--Maximum discharge, 1,430 ft3/s (40.5 m3/s) Apr. 21, 1975, gage height, 11.32 ft (3.450 m); minimum, 

2.5 ft3/s (0.071 m3/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 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) 

Feb. 18 0300 736 20.8 9.83 2.996 May 11 1900 471 13.3 8.51 2.594 
Apr. 14 1500 422 12.0 8.10 2.469 Sep. 5 0400 *938 26.6 *10.37 3.161 

Minimum discharge, 3.5 ft3/s (0.099 m3/s) Aug. 25, gage height, 2.81 ft (0.856 m). 


DISCHARGE,J 1981
IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 

MEAN VALUES 


DAY OCT DECJJFEB APR JUNJAUG
NOV JAN MARJJJMAYJJJUL SEP 


1 35 29 25 28 202 96 35 19 13
33 104J 34 

2 28 31 44 25 29 169 95 109J17 10 27
29 

3 32 31 44 25 28 88 91J18 8.9 20
137 22 


69J

5 36 27 56 27 105 25 50 .7.4 

4 43 31 53 25 28 141 110 23 34 7.9 421 


25 137 58J 735 


6 34 24 61 25 24 30 6.6 427
27 150 96 55J

7 33 24 133 25 26 138 70 23 17 6.0
52J 391 

8 30 26 176 24 26 125 64 24 19 380
49J14 

9 27 25 236 24 26 125 26 13 17 292
84 48J

10 26 26 175 24 25 79 104 26 11 10
76J 210 


11 24 26 148 24 345J9.2 

12 23 26 132 24 40 74 224 22 8.2 8.9 


35 76 180 25 9.2 143 

414J 115 


13 23 26 93 24 36 73 159 22 23 7.9 78
351J

14 25 26 69 24 37 343 55 13 8.2
68 261J 71 

15 34 60 39 67 322 57 11 13
26 24 216J 57 


16 37 25 50 24 110 206 55 9.9 9.2
65 185J 49 

17 48 24 42 24 490 63 171 65 8.9 8.2
182J 66 


24 23 125J 61
18 53 36 643 60 161 60 7.9 8.2 

19 51 24 33 23 484 58 146 37 7.4 58
107J7.4 

20 48 24 31 23 512 57 132 30 8.5 6.6
78J 56 


21 48 24 30 24 483 55 112 25 15 5.5
72J 52 

22 36 23 29 389 53 76 35 8.5 5.3 106
24 63J

23 29 23 28 24 448 51 91 40 7.1 4.8 84
56J

24 33 24 28 25 396 45 84 51J6.9 4.4 91
34 

25 49 27 342 50 50J5.8 4.4 93
25 25 89 30 


26 44 25 26 97 48J 4.2 85
28 328 60 27 5.8 

27 38 25 26 30 63 47J6.9 4.8
279 92 25 142 

28 36 27 26 33 248 69 102 22 24 11
46J 116 

29 35 28 26 31 --- 83 97 21 12 71
42J17 

30 34 28 25 29 99 97 20 18 21
40J 76 

31 34 --- 25 107 37J16 ---
27 --- -- 16 


TOTAL 1106 781 1997 784 5609 2758 3934 964 461.0 286.0 4607
3527J

MEAN 35.7 26.0 64.4 25.3 200 89.0 131 32.1 14.9 9.23
114J 154 

MAX 53 33 236 33 643 202 343 65 50 21
414J 735 

MIN 23 23 25 23 25 64 20 5.8 4.2 20
45 37J

CFSM .36 .26 .65 .26 2.01 .90 1.32 .32 .15 .09 1.55
1.15J

IN. .41 .29 .75 .29 2.10 1.47 .36 .17 .11 1.72
1.03 1.32J


TOTAL MEAN 61.9 10 

WTR YR 1981JTOTAL 26814.0 MAX 735 4.2 CFSM .74 INJ

CAL YR 1980J22641.0 MAX 362 MINJCFSM .62 INJ8.47 


MEAN 73.5 MINJ10.03 




J
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04148160 GILKEY CREEK NEAR FLINT, MI 


LOCATION.--Lat 43001'27", long 83°37'32", in Na.- SW; 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 km) upstream from mouth, and 3.5 mi (5.6 km) east 

of Flint. 


DRAINAGE AREA.--6.43 mil (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 good except those for the winter period, which are fair. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--11 years, 4.68 ft3/s (0.133 m3/s), 9.88 in/yr (251 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 285 ft3/s (8.07 m3/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 m3/s) and maximum (*). 


J
 
DischargeJ
Gage height 	 DischargeJGage height
J	JJ


Date TimeJ (ft)JJ Date (ft3/s) (m3/s)J(m)
(ft3/s) (m3/s) (m) 	 TimeJ (ft)J


Feb. 17 120 3.40 a5.12 1.561 Aug. 8 1800 89 2.52 3.81 1.161 

Apr. 14 0700 125 3.54 4.55 1.387 Sep. 4 1700 *228 6.46 *6.67 2.033 

MayJ1000 4.39 5.20 1.585
11 	 155 


a ice jam. 


Minimum discharge, 0.06 ft3/s (0.002 m3/s) July 11, 12, gage height, 0.80 ft (0.244 m). 


DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


NOV JAN MARJJJMAY JUL
DAY OCT DECJJFEB APRJJUNJAUG SEP 


.83J 17 	 2.5
1 3.1 .65 .45 .80 4.8 2.9 .70 .12 .20 


.79J.45 	 .18
2 2.4 7.9 .70 9.8 3.2 2.4 .65 .18 1.2 


.69J	 1.1
3 3.3 7.1 .45 .65 7.4 2.6 2.1 .62 .25 .16 

4 1.5 .40 5.3 	 1.5
5.3 .85J.60 8.1 1.9 .60 .16 184 


.74J.40
5 1.7 1.3 .60 4.7 5.7 1.7 .54 11 .14 109 


.68J.40 	 40
6 1.1 2.4 .60 3.6 3.0 1.5 .51 .30 .15 


.71J 3.5
7 1.1 29 .40 .55 2.4 1.4 .45 .17 .16 20 


.96J.40
8 .99 41 	 .55 2.8 2.1 1.3 .74 .11 27 9.3 


.71J.40 1.2 	 3.3
9 .84 37 	 .50 2.8 30 .79 .09 18 

10 .74 11 	 .50 11 .51 .74
.68J.40 3.0 21 	 .08 1.9 


.62J 2.8 	 .07
11 	 .76 4.3 .35 5.0 46 110 .41 .52 1.3 


.59J 2.7 .07
12 .77 2.8 .35 4.0 32 49 .37 .43 1.0 


.59J.35
13 .69 2.4 3.0 2.7 25 20 .58 20 .37 .89 


.74J.35 	 10
14 1.4 2.0 3.5 2.4 90 24 .51 .35 .96 


.68J.35 	 .81
15 2.5 1.7 3.2 2.4 32 8.7 3.7 .22 1.8 


.59J 2.4
16 2.5 1.5 .35 40 	 15 6.5 .79 .17 .52 1.3 


.59J.35 4.2 	 15
17 2.2 1.3 85 2.1 10 	 .56 .13 .34 


.59J.35 3.1 	 3.5
18 1.9 1.2 110 1.7 6.9 .46 .12 .29 


.56J.35
19 1.0 1.1 74 1.6 4.9 2.6 .38 .11 .27 1.7 

20 .84 	 .56J1.0 .35 43 1.7 3.8 2.1 .33 .92 .25 1.2 


.56J.35 1.8 	 3.7
21 1.7 .90 27 1.6 2.9 .33 1.7 .23 


.56J.35 	 1.5 34
22 1.0 .80 24 1.4 3.0 .83 .28 .22 


.53J.35 1.3 	 7.3
23 .76 .75 62 1.5 11 	 .43 .17 .20 

24 .73 	 .65J.70 .35 36 1.5 6.4 1.2 .30 .13 .19 3.2 


.65J 1.5 	 .12
25 1.3 .65 .35 19 	 4.2 1.3 .24 .17 2.3 


26 1.0 .60 1.6 12 	 3.2 .20 .16
.56J 4.2 1.3 .13 3.6 

27 	 .59J
.76 .60 1.6 8.4 4.3 2.8 1.1 .18 .17 .22 30 

28 .65 	 .80J.55 1.3 28 2.9 7.6 1.0 .15 14 1.3 8.5 


.77J---
29 .63 .55 1.1 2.7 5.6 .91 .13 2.0 2.8 3.6 


.74J1.0 	 .13
30 .70 .50 	 6.5 3.9 .82 .38 6.3 17 

--- .50 	 .75 ---
31 .80 J.90 8.3 ---	 .24 .66 ---


TOTAL 45.16 165.25 593.15 118.8 389.1 40.61 55.44 64.48 

MEAN 1.46 5.33 21.2 3.83 13.0 1.35 2.08 17.1 


20.16J16.90 	 266.58 513.16 

.67J.55 8.60 1.79 


MAX 5.3 41 110 17 90 110 24 20 27
.96J1.6 	 184 

.53J.35
MIN .63 .50 .50 1.4 2.1 .75 .13 .07 .14 .81 

.10J .60 	 .28
CFSM .23 .83 .09 3.30 2.02 1.34 .21 .32 2.66 

.12J.10 	 .32
IN. .26 .96 3.43 .69 2.25 1.54 .23 .37 2.97 


CAL YR 1980JTOTAL 1575.93JMAXJ69 .09 CFSM .67JIN
MEAN 4.31 MINJ9.12 

MEAN 6.27 184 .07 IN 13.24
WTR YR 1981JTOTAL 2288.79JMAXJMINJCFSM .98J


http:AREA.--6.43
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04148300 SWARTZ CREEK AT FLINT, MI 


LOCATION.--Lat 42059'16", long 83043'57", in NWT 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 len) upstream from mouth. 


DRAINAGE AREA.--115 mil (298 km2). 


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.--11 years, 77.61t3/s (2.198 m3/s), 9.16 in/yr (233 mm/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, Aug. 26, 1981. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 800 ft3/s (22.7 m3/s) and maximum (*): 


DischargeJGage heightJ DischargeJGage height 

DateJTimeJ(ft3/s) (m3/s)J(m)JJ TimeJ (ft)J
(ft) DateJ(ft3/s) (m3/s)J(m) 


Feb. 17J*1,340 37.9JJ2.469JJ 1400J32.9JJ2.176
*a8.10 May 11J1,160 7.14J

Apr. 14 1000JJ26.3JJ2.094
928 6.87J


a ice jam. 


Minimum discharge, 0.31 ft3/s (0.009 m3/s) Aug. 26, gage height, 1.16 ft (0.354 m). 


DISCHARGE•J	 1981
IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 

MEAN VALUES 


DAY OCT NOV JAN MARJJJMAYJJJUL SEP
DECJJFEB APR JUNJAUG 


26 19 	 85J 16
1 28 16J16 245 90 32 12 5.6 

2 30 24 56J15 78 30 4.7
19 191 77J10 9.8 


18 29
3 31 24 54J15 145 70 71J24 5.1 10 

4 38 23 42J15 87 26 5.2
18 125 67J36 531 


22 18 63J 318
5 32 36J14 106 84 25 32 4.3 


6 28 46J	 22
21 18 14 97 72 60J18 3.8 132 

7 26 218J14 20 14
22 18 103 64 55J3.7 84 

8 328J14 37
23 	 22 17 94 59 50J11 34 67 


20 17 45J 49
9 21 322J14 87 184 32 9.3 17 

10 19 19 174J15 139 24 7.9 7.0
17 85 148J 40 


18 17 	 922J 36
11 19 101J54 82 337 21 6.7 4.8 

17 16 631J 32
12 18 76J45 76 377 18 5.6 3.4 


13 18 66J47 74 350J
16 16 363 28 33 2.9 29 

14 23 19 56J40 65 765 121 12 3.2 28
16 	 235J


16 16 	 196J 26
15 28 50J38 63 439 62 7.6 14 


16 35 44J110 59 276 46 4.8
16 16 169J6.2 38 

17 50 15 39J700 56 213 36 5.2 3.3 53
16 144J

18 49 15 35J1060 175 30 3.6 37
15 51 124J2.3 


15 15 107J 31
19 38 32J833 47 143 25 2.7 1.6 

20 33 30J565 123 22 12 1.7
14 15 45 94J 27 


14 15 	 83J 54
21 46 27J386 43 105 20 17 1.4 

22 41 26J327 	 34 6.7 1.1 152
13 15 41 101 73J

23 34 15 40 66J4.2
13 25J499 151 25 1.1 85 

24 34 15 15 40 141 61J2.5 59
24J447 21 .68 

25 40 14 23J328 39 119 18 2.1 .54
16 	 59J 50 


26 38 13 22J258 100 16 	 .54
25 54 63J7.5 57 

15 27 53J 146
27 33 21J210 64 89 13 3.3 1.6 


28 31 16 21J	48J49 18
29 262 58 94 12 84 

29 28 17 20J--- 56 102 44J23 36 56
25 10 

30 26 16 20 96 9.5 40
20J 66 39J11 156 

31 26 19J 93 --- 35J7.3 ---
--- 17, 	 --- 15 


TOTAL 964 530 2069J6355 2490 5236 864.5 402.4 248.36 2492.8556 	 4317J

31.1 17.9 227 80.3 175 139J13.0 8.01 83.1 

MAX 50 26 328J1060 765 121 49 40 
MEAN 17.7 66.7J 28.8 


29 245 922J 531 

MIN 18 13 15 39 59 35J2.1 9.8
16J14 9.5 .54 


.15 .16 1.21J .72
CFSM .27 .58J1.97 .70 1.52 .25 .11 .07 


.17 .18 1.40J .81
IN. .31 .67J2.06 .81 1.69 .28 .13 .08 


TOTAL 	 MAXJCFSM .56JCAL YR 1980J23410.40 MEAN 64.0 652 MIN 3.5 IN 7.57 
WTR YR 1981JTOTAL 26525.06 MEAN 72.7 MAXJMINJIN 8.581060 .54 CFSM .63J


http:26525.06
http:J23410.40
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04148440 THREAD CREEK NEAR FLINT, MI 


LOCATION.--Lat 42°58'30", long 83°38'09", in SE4 SEA sec.28, T.7 N., R.7 E., Genesee County, Hydrologic Unit 04080204, on left bank 

20 ft (6 m) downstream from 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 mil (140.9 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


REVISED RECORDS.--WDR 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 fair. Several observations of water temperature were made during 

the year. Gage-height telemark at station. 


AVERAGE DISCHARGE.--11 years, 36.0 it3/s (1.020 m3/s), 8.99 in/yr (228 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,260 ft3/s (35.7 m3/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.--Peak discharges above base of 300 ft3/s (8.50 m3/s) and maximum (*): 


DischargeJGage heightJ DischargeJGage height 

DateJTimeJ(ft3/s) (m3/s)J(m)JJ TimeJ (ft)J
(ft) DateJ(ft3/s) (m3/s)J(m) 


Feb. 18J460 *a6.08 Sep. 4J*572 5.99 1.826
13.0JJ1.853JJ 1800J16.2JJ

May 11J337 5.39 1.643
0800J9.54JJ


a ice jam. 


Minimum discharge, 0.45 ft3/s (0.013 m3/s) Aug. 25, gage height, 0.61 ft (0.186 m). 


DISCHARGE.J wATE9 YEAR 1980 TO SEPTEMBER
IN CU.,IC FEET PFP SECONn.JOCTOBER 1981 

MEAN VALUES 


)AY OCT JAN FEH MAN MAY JUNJAUG SEP
APR JUL 


1 8.9 10J11 8.0 12 89 51 '44 12 6.6 5.4 17 
2 11 9.6J24 tc.0 12 74 45 42 11 6.4 5.1 11 
.3 11 9.4J14 8.0 12 62 41 40 11 6,7 4.3 8.0 
4 13 9.5J21 7.5 12 56 49 35 12 11 3.6 345 
5 11 9.1J22 7.5 12 48 42 29 10 24 3.0 178 

6 12 9.2J23 1.5 11 42 37 23 9.5 6.9 2.7 104 
7 11 9.5J60 1.5 11 3e 33 20 8.2 5.6 2.5 86\ 
8 9.8 12JM9 7.5 11 35 30 17 12 4.7 3.3 58' 
9 9.8 10J83 7.5 11 33 79 16 13 3.8 3.9 40 
10 8.6 11J67 7.5 le 33 49 54 12 4.0 4.3 30 

11 7.7 10J41 7.5 32 33 111 240 9.8 5.7 2.7 23 
12 8.0 9.9J35 7.5 43 32 119 201 8.1 5.2 1.9 18 
13 1.7 9.5J30 1.5 37 31 117 173 8.8 13 1.6 14 
14 8.1 9.5J26 7.5 37 29 180 122 24 6.8 1.3 12 
15 1? 9.2J22 7.5 42 27 135 96 e2 4.8 3.5 11 

16 13 9.0J20 7.5 85 21 114 80 30 4.1 4.0 12 
11 13 8.3J18 1.5 180 25 91 67 25 3.3 4.2 26 
16 13 8.5�17 7.5 370 23 73 56 16 2.9 6.3 17 
19 1? 8.5J15 7.5 370 21 59 46 12 2.7 3.5 15 
20 11 8.7J14 7.5 238 21 48 38 10 2.4 2.0 12 

21 16 8.8J13 9.0 193 19 38 33 9.5 3.5 1.3 14 
2? 1? 6.8J12 10 162 19 35 27 18 3.5 1.1 64 
23 12 9.0J12 10 187 19 54 23 15 3.4 1.0 36 
?4 1? 9.7J11 11 181 19 49 21 13 2.5 .80 32 
25 15J- 9.9J10 11 160 19 52 22 11 2.0 .69 25 

26 13 9.4J10 16 126 28 48 28 9.8 2.8 1.1 24 
27 13 9.5J9.5 18 103 31 41 22 8.7 3.3 2.0 41 
28 12 11J9.0 15 110 36 40 18 8.0 17 6.3 28 
29 11 11J8.5 14 --- 39 39 16 8.0 9.5 10 26 
30 11 11J8.5 13 56 42 14 7.1 6.8 23 39 
31 10 ---J8.0 12 55 --- 13 --- 5.5 8.7 ---

TOTAL 348.4 288.6J772.5 290.5 2772 1119 1941 1676 384.5 190.4 125.09 1366.0 
MEAN 11.2 9.62J24.9 9.37 99.0 36.1 64.7 54.1 12.8 6.14 4.04 45.5 
MAX 16 12J89 18 370 89 180 240 30 24 23 345 
MIN 7.7 8.3J8.0 7.5 11 19 30 13 7.1 2.0 .69 8.0 
CFSM .21 .18J.46 .17 1.82 .66 1.19 .99 .24 .11 .07 .84 
IN. .24 .20J.53 .20 1.90 .77 1.33 1.15 .26 .13 .09 .93 

CAL Y' 1980JTOTAL 10709.80JMEAN 24.3 MAX 222 MIN 4.4 CFSM .54 IN 7.32 
wTN YR 1981JTOTAL 11273.99JMEAN 30.9 MAX 37u MINJ.69 CFSM .57 IN 7.71 
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04148500 FLINT RIVER NEAR FLINT, MI 


LOCATION.--Lat 43°02'20", long 83046'10", in SW" 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. Some regulation by reservoirs above station (station 04147000). Occasional diversion for industrial use. 

Since Dec. 17, 1967, flow contains up to 50 ft3/s (1.42 m3/s) as sewage effluent which originiates outside the basin. Several 

observations of water temperature were made during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--49 years, 578 ft3/s (16.37 m3/s), 8.21 in/yr (209 mm/yr), adjusted for storage since 1954. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,900 ft3/s (422 m3/s) Apr. 6, 1947, gage height, 16.35 ft (4.983 m); minimum, 

9.0 ft3/s (0.25 m3/s) Aug. 7, 1934. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,040 ft3/s (143 m3/s) Feb. 19, gage height, 10.56 ft (3.219 m); minimum, 89 ft3/s 

(2.52 m3/s) July 25, gage height, 2.78 ft (0.847 m). 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 748 323 232 257 363 2970 926 1050 417 394 141 301 
2 743 322 415 260 370 2670 935 1030 456 465 137 281 
3 593 324 307 257 374 2420 892 1050 363 323 160 255 
4 557 321 297 254 379 2150 983 1020 331 551 137 3040 
5 522 320 303 263 374 2050 921 951 311 715 144 3260 

6 498 315 340 278 363 1650 877 899 314 436 167 2350 
7 380 320 830 281 352 1580 717 781 375 352 133 2460 
8 366 580 1230 272 281 1470 591 706 473 320 310 2750 
9 397 485 1710 266 278 1270 1020 639 393 307 370 2550 
10 387 485 1550 254 298 1150 923 989 319 294 273 1970 

11 342 446 1320 246 477 1090 1470 3720 400 280 277 1470 
12 315 451 1460 243 347 1030 1520 3800 403 263 224 1170 
13 344 480 1450 260 397 1120 1420 3450 439 529 187 1060 
14 426 545 1320 269 406 1090 3640 3360 1350 325 187 985 
15 449 495 1210 272 448 820 2170 3110 896 277 294 918 

16 493 480 1130 263 1040 706 1750 2350 495 243 213 981 
17 510 490 1070 254 2630 709 2000 2140 428 225 183 959 
18 503 650 469 249 4120 699 2060 1570 385 203 187 700 
19 485 655 394 260 4690 694 1890 1220 367 194 186 616 
20 479 705 366 260 4230 690 1590 1040 332 229 184 578 

21 564 865 342 249 4300 680 1230 1130 315 250 183 613 
22 521 825 350 260 4240 665 1160 934 413 203 173 1040 
23 481 825 246 275 4810 663 1280 626 337 161 166 934 
24 471 840 209 254 3700 663 1230 664 324 220 173 853 
25 474 540 199 254 3550 629 1170 725 318 212 177 869 

26 407 294 197 359 3380 724 1110 716 305 126 174 1100 
27 413 246 199 420 3080 731 1080 657 291 143 179 1400 
28 452 249 199 410 3200 691 1180 627 268 534 297 1200 
29 394 240 252 320 --- 712 1200 583 239 276 473 1040 
30 336 226 257 307 854 1150 492 265 195 441 1290 
31 351 --- 254 316 907 --- 445 --- 162 262 ---

TOTAL 14401 14342 20107 8642 52477 35947 40085 42474 12322 9407 6792 38993 
MEAN 465 478 649 279 1874 1160 1336 1370 411 303 219 1300 
MAX 748 865 1710 420 4810 2970 3640 3800 1350 715 473 3260 
MIN 315 226 197 243 278 629 591 445 239 126 133 255 
MEAN + 469 353 668 284 1954 1064 1472 1351 408 238 225 1374 
CFSM + .49 .37 .70 .30 2.04 1.11 1.54 1.41 .43 .25 .24 1.44 
IN + .57 .41 .81 .34 2.13 1.28 1.72 1.63 .48 .29 .27 1.60 

CAL YR 1980 TOTAL 246362JMAX 3010JMEAN + 672JIN + 9.57
MEAN 673JMIN 164JCFSM + .70J

WTR YR 1981 TOTAL 295989JMAX 4810JMEAN + 811J IN + 11.52
MEAN 811JMIN 126JCFSM + .85J

+ Adjusted for change in contents in Holloway Reservoir. 
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04148720 BRENT RUN NEAR MONTROSE, MI 


LOCATION.--Lat 43°10'12", long 83050'03", in SE' NE' 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 km) upstream from Central-Stadler Drain, 3.0 mi (4.8 km) upstream 

from mouth, and 3.1 mi (5A 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 fair. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--11 years, 14.7 ft3/s (0.416 m3/s), 9.60 in/yr (244 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 730 ft3/s (20.7 m3/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.--Peak discharges above base of 250 ft3/s (7.08 m3/s) and maximum (*): 


DischargeJGage heightJ DischargeJGage height 

DateJ(ft3/s) (m3/s)J(m)JJDateJ(ft3/s) (m3/s)J(m)
TimeJ (ft) TimeJ (ft)J


Feb. 18J500 *a6.14 1.871J 0100J10.1JJ1.433
14.2JJ May 12J358 4.70J

Apr. 14 2100JJ14.8JJ Sep. 5 263 4.08J
*522 5.62 1.713J 0400JJ7.45JJ1.244 


a ice jam. 


Minimum discharge, 2.5 ft3/s (0.071 m3/s) July 27, 28, gage height, 1.05 ft (0.320 m). 


DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 
2 
3 
4 
5 

4.6 
5.5 
7.9 

11 
7.6 

4.4 
4.5 
4.5 
4.4 
4.7 

9.7 
12 
48 
18 
14 

5.2 
5.2 
5.2 
5.0 
5.0 

5.3 
5.0 
4.8 
4.7 
4.7 

32 
15 
11 
9.4 
8.9 

7.8 
7.2 
6.6 
6.4 
8.2 

11 
9.0 
8.1 
7.2 
6.7 

4.4 
4.1 
4.2 
4.5 
4.1 

3.6 
7.2 
4.7 
15 
26 

'4.7 
4.3 
3.8 
3.7 
3.6 

14 
16 
9.5 
52 
189 

6 
7 
8 
9 
10 

5.4 
4.9 
4.9 
4.5 
4.2 

5.7 
5.2 
5.6 
8.5 
7.3 

15 
35 
90 
100 
30 

5.0 
4.9 
5.0 
4.9 
4.8 

4.6 
4.5 
4.5 
4.5 
4.5 

8.7 
9.0 
7.4 
7.0 
7.2 

6.2 
5.6 
5.6 
15 
18 

6.7 
6.3 
6.4 
5.8 
22 

4.1 
3.8 
4.0 
8.8 
6.1 

11 
5.4 
4.4 
4.0 
3.5 

3.6 
3.5 
5.2 
9.1 
5.4 

30 
16 
13 
12 
7.8 

11 4.5 6.1 16 4.8 5.7 7.5 31 189 4.3 3.3 3.7 6.5 
12 
13 
14 
15 

4.5 
4.2 
4.5 
18 

6.3 
7.0 
7.6 
8.6 

12 
9.8 
9.0 
8.5 

4.7 
4.7 
4.6 
4.6 

10 
42 
45 
25 

7.2 
7.1 
6.8 
6.6 

50 
24 
180 
211 

212 
47 
22 
15 

3.9 
4.1 
12 
71 

3.3 
3.3 
16 
5.8 

5.4 
5.3 
4.1 
10 

5.8 
5.2 
4.6 
4.2 

16 
17 
18 

14 
18 
16 

8.2 
7.3 
7.3 

8.0 
7.5 
7.0 

4.6 
4.6 
4.5 

55 
260 
460 

6.4 
6.2 
6.2 

37 
23 
19 

13 
11 
9.5 

16 
9.5 
6.9 

4.5 
3.9 
3.4 

12 
5.3 
4.3 

4.8 
26 
28 

19 
20 

10 
7.0 

7.0 
7.9 

6.8 
6.5 

4.5 
4.5 

376 
160 

7.3 
6.6 

14 
12 

8.1 
7.7 

5.7 
4.9 

3.4 
3.0 

4.0 
3.9 

9.9 
6.6 

21 
22 
23 
24 
25 

6.8 
12 
7.6 
6.5 
7.6 

7.9 
8.2 
8.2 
8.5 
9.1 

6.5 
6.3 
6.0 
6.0 
6.0 

4.5 
4.4 
4.4 
4.4 
4.4 

35 
22 
61 
48 
22 

6.6 
6.7 
6.0 
6.0 
6.2 

10 
9.7 

21 
17 
13 

7.2 
7.7 
7.1 
6.4 
8.3 

5.1 
7.2 
10 
4.8 
4.1 

7.4 
5.5 
3.7 
3.1 
3.1 

3.9 
3.6 
3.6 
3.3 
3.2 

6.2 
26 
14 
7.3 
5.9 

26 
27 
28 
29 
30 
31 

12 
6.2 
4.9 
4.5 
4.4 
4.2 

10 
9.1 
9.4 
12 
10 
---

5.8 
5.6 
5.6 
5.4 
5.4 
5.3 

4.4 
10 
11 
8.5 
6.5 
5.8 

15 
12 
44 
---

6.7 
13 
8.0 
7.0 
6.9 
11 

10 
8.9 
9.2 
20 
14 
---

11 
6.8 
6.0 
5.4 
5.0 
4.8 

3.9 
3.5 
3.4 
3.2 
3.2 
---

3.0 
2.7 
12 
44 
8.7 
5.6 

3.3 
3.2 
5.2 
29 
47 
21 

9.4 
71 
49 
11 
11 
---

TOTAL 
MEAN 
MAX 
MIN 

237.9 
7.67 

18 
4.2 

220.5 
7.35 

12 
4.4 

526.7 
17.0 
100 
5.3 

164.6 
5.31 

11 
4.4 

1744.8 
62.3 
460 
4.5 

267.6 
8.63 

32 
6.0 

820.4 
27.3 
211 
5.6 

699.2 
22.6 
212 
4.8 

234.8 
7.83 

71 
3.2 

233.5 
7.53 
44 
2.7 

231.2 
7.46 
47 
3.2 

671.7 
22.4 
189 
4.2 

CFSM 
IN. 

.37 

.43 
.35 
.39 

.82 

.94 
.26 
.29 

3.00 
3.12 

.42 

.48 
1.31 
1.47 

1.09 
1.25 

.38 

.42 
.36 
.42 

.36 

.41 
1.08 
1.20 

CAL YR 1980JTOTAL 3899.3 MEAN 10.7JMAX 150 MIN 3.0 CFSMJJ6.97
.51 INJ

wTR YR 1981J
TOTAL 6052.9 MEAN 16.6JMAX 460 MIN 2.7 CFSM .80 INJ
10.82 




346 J
 STREAMS TRIBUTARY 10 LAKE HURON 


04149000 FLINT RIVER NEAR FOSTERS, MI 


LOCATION.--Lat 43°18'30", long 83°57'13", in SE' 5E4 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 mil (3,077 km2), includes that of Birch Run above State Highway 13. 


PERIOD OF RECORD.--October 1939 to current year. Monthlyd ischarge only for some 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. WDR MI-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 and those for periods of no gage-height record, Oct. 5 to Nov. 6, Nov. 13 

to Feb. 12, and April 11 to May 8, which are fair. Some regulation by reservoirs above Flint. .Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--42 years, 729 ft3/s (20.65 m3/s), 8.33 in/yr (212 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 19,000 ft3/s (538 m3/s) Apr. 7, 1947(including flow bypassing gage); maximum 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, 6,360 ft3/s (180 m3/s) May 12; maximum gage height, 16.70 ft (5.090 m) Feb. 18, backwater 

from ice; minimum discharge, 187 ft3/s (5.296 m3/s) Aug. 6, gage height, 2.05 ft (0.625 m). 


DISCHARGE,JIN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEB MAR APR MAY JUNJJUL AUG SEP 

1 814 400 270 300 400 3660 971 1300 549 360 246 518 
2 790 380 390 300 430 3080 965 1200 532 521 220 515 
3 724 380 460 300 440 2660 908 1100 524 543 211 412 
4 664 370 350 300 430 2350 932 1100 454 465 225 1100 
5 640 370 350 320 430 2200 986 1100 412 725 202 4000 

6 610 370 370 330 420 1970 908 1000 399 698 196 3500 
7 600 380 600 340 400 1640 839 900 394 518 222 2430 
8 440 415 1200 360 340 1600 671 750 434 437 216 2660 
9 420 580 2000 370 340 1470 848 731 529 399 423 2670 
10 450 529 1900 340 350 1300 1200 770 434 384 373 2360 

11 440 511 1700 310 350 1220 1000 3390 394 365 324 1900 
12 410 490 1400 300 500 1140 1600 6080 448 350 321 1480 
13 390 540 1700 300 470 1110 1600 4870 431 339 268 1170 
14 390 590 1700 310 450 1190 2100 3900 524 602 239 1090 
15 460 600 1500 300 500 1100 4500 3510 1770 391 273 1000 

16 500 560 1400 300 620 827 3100 2970 938 339 371 956 
17 540 560 1300 300 1500 776 2000 2290 602 304 273 1190 
18 600 700 1100 300 5000 767 2100 1970 526 292 242 1220 
19 600 750 600 300 6040 737 2200 1430 490 275 242 878 
20 600 800 470 300 5230 722 2000 1270 462 266 237 737 

21 580 900 430 300 4700 716 1800 1140 459 316 234 674 
22 640 1000 390 300 4530 695 1500 1220 476 324 232 1100 
23 600 960 350 300 4660 683 1300 833 540 263 222 1300 
24 560 960 300 300 4810 686 1440 707 451 213 216 1030 
25 550 800 250 300 4050 677 1400 752 431 263 220 935 

26 540 500 240 400 3750 659 1300 785 417 280 225 1060 
27 490 300 240 480 3400 830 1200 752 397 191 225 2240 
28 470 290 240 470 3500 776 1200 695 376 297 249 2220 
29 510 280 260 390 --- 734 1300 665 355 785 440 1470 
30 450 270 290 350 764 1300 623 332 404 587 1220 
31 400 --- 300 350 938 --- 587 --- 290 487 ---

TOTAL 16872 16535 24050 10220 58040 39677 45168 50390 15480 12199 8661 45035 
MEAN 544 551 776 330 2073 1280 1506 1625 516 394 279 1501 
MAX 814 1000 2000 480 6040 3660 4500 6080 1770 785 587 4000 
MIN 390 270 240 300 340 659 671 587 332 191 196 412 

CAL YR 1980 TOTAL 282615JMEAN 772JMAX 3560JMIN 234 
WTR YR 1981 TOTAL 342327JMEAN 938JMAX 6080JMIN 191 



� 347 STREAMS TRIBUTARY TO LAKE HURON 

04149500 FLINT RIVER NEAR ALICIA, MI 

LOCATION.--Lat 43°18'40", long 84002'00", in SE% 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, 11.68 ft (3.560 m) Feb. 19; minimum, 2.66 ft (0.811 m) Nov. 6. 

GAGE HEIGHT (FEET ABOVE DATUM), 
MEAN 

WATER YEAR OCTOBER 1980 
VALUES 

TO SEPTEMBERJ1981 

DAY OCT NOV DEC JAN FEB MARJAPRJMAY JUNJJUL AUG SEP 

1 
2 
3 
4 
5 

4.13 
4.46 
5.37 
4.80 
4.55 

4.38 
3.95 
3.47 
3.70 
4.12 

3.66 
5.40 
4.73 
4.05 
3.75 

3.37 
3.68 
3.60 
3.50 
3.44 

3.36 
3.47 
3.57 
3.50 
3.47 

8.40 
8.06 
7.53 
6.87 
6.42 

3.43 
3.85 
3.50 
3.06 
3.44 

3.90 
3.85 
3.94 
3.84 
4.24 

3.94 
4.38 
4.36 
4.99 
6.36 

6 
7 

3.98 
4.44 

3.49 
4.30 

3.58 
3.87 

3.35 
3.53 

3.39 
3.41 

5.98 
5.52 

3.86 
3.47 

4.05 
3.97 

6.43 
5.87 

8 4.14 4.03 4.97 3.56 3.18 5.17 3.52 4.13 5.89 
9 
10 

4.75 
4.10 

3.40 
4.48 

6.58 
6.86 

3.48 
3.62 

3.35 
3.39 

4.73 
4.57 

4.18 
4.52 4.16 

4.04 
3.81 

6.06 
5.43 

11 
12 

4.00 
4.44 

4.34 
3.88 

6.53 
5.85 

3.60 
3.59 

3.17 
3.41 

4.57 
4.30 

4.84 
5.87 

4.10 
4.04 

4.07 
3.96 

5.06 
4.72 

13 
14 
15 

4.34 
4.23 
4.34 

3.66 
4.07 
4.01 

5.55 
5.12 
5.07 

3.55 
3.33 
3.29 

3.41 
3.39 
3.31 

4.45 
4.32 
3.85 

5.63 
6.12. 
8.08 

4.12 
4.49 
4.27 

4.08 
3.91 
4.11 

4.37 
4.43 
4.41 

16 
17 
18 
19 

4.29 
4.14 
4.37 
4.69 

3.91 
3.71 
4.23 
3.79 

4.90 
4.47 
4.52 
4.34 

3.43 
3.39 
3.40 
3.42 

3.34 
5.27 
9.54 
11.14 

4.66 
4.46 
4.11 
3.94 

7.66 
6.84 
6.47 
5.99 

4.09 
4.03 
4.01 
4.00 

4.81 
4.35 
4.17 
4.25 

4.86 
5.71 
5.21 
4.45 

20 4.59 3.51 3.87 3.54 10.84 3.78 5.78 4.08 4.26 4.47 

21 
22 

4.52 
4.70 

3.40 
3.55 

3.71 
3.63 

3.40 
3.46 

11.11 
10.96 

3.81 
3.62 

5.19 
4.66 

4.43 
4.26 

4.16 
4.01 

4.36 
4.88 

23 4.52 3.56 3.60 3.56 10.77 3.56 4.49 4.07 3.84 4.89 
24 
25 

4.06 
3.79 

3.96 
4.04 

3.98 
3.62 

3.53 
3.42 

10.58 
10.28 

3.71 
3.64 

--- 4.08 
3.84 

4.22 
4.02 

4.49 
4.28 

26 3.86 3.66 3.40 3.28 9.95 3.45 4.29 3.89 4.29 
27 4.16 4.14 3.59 3.66 9.24 3.82 4.36 4.00 6.17 
28 4.52 3.15 3.20 3.69 8.56 3056 4.68 4.02 7.31 
29 
30 

4.20 
3.66 

3.21 
3.37 

3.64 
3.69 

3.69 
3.59 

.... 3.28 
3.39 

........ 4.86 
4.20 

3.67 
3.86 

6.78 
6.11 

31 3.51 m 3.52 3.48 3.88 3.93 3.95 m 

MEAN 4.31 3.82 4.43 3.50 6.16 4.69 --- 4.04 5.17 
MAX 
MIN 

5.37 
3.51 

4.48 
3.15 

6.86 
3.20 

3.69 
3.28 

11.14 
3.17 

8.40 
3.28 

m 4.81 
3.67 

7.31 
3.94 
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348 STREAMS TRIBUTARY TO LAKE HURON 

04150500 CASS RIVER AT CASS CITY, MI 

LOCAT1ON.--Lat 43°35'03", long 830 10'34", in NE4 NE4 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 ci Cass City. 

DRAINAGE AREA. --359 mil (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(M), 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.--34 years, 200 ft/s (5.664 m3/s), 7.57 in/yr (192 mm/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 (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Feb. 20 0900 4220 120 11.92 3.633 May 12 0400 3090 87.5 10.76 3.280 
Feb. 24 0200 3460 98.0 11.09 3.380 Sept. 5 1600 *4400 125 *13.00 3.962 
Mar. 1 0600 1420 40.2 8.33 2.539 Sept. 28 0300 2370 67.1 10.42 3.176 
Apr. 29 2300 1470 41.6 8.50 2.591 

Minimum discharge, 10 ft3/s (0.28 m3/s) July 17, gage height, 4.61 ft (1.405 m). 

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DECJJJAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 48 31 40 48 51 1310 185 750 75 21 29 109 
2 42 31 44 48 51 884 174 510 70 24 21 343 
3 44 31 48 48 51 617 153 352 69 22 18 567 
4 46 31 52 48 51 483 144 256 67 182 17 1450 
5 58 31 58 49 51 378 139 205 62 303 15 4230 

6 64 33 58 49 51 312 130 177 55 135 14 3800 
7 60 32 75 49 51 263 117 153 50 79 17 2830 
8 53 34 184 49 51 231 108 134 47 50 22 1670 
9 49 36 486 49 51 208 202 120 47 33 342 870 
10 44 37 514 50 51 207 276 197 46 24 383 546 

11 39 34 250 50 52 209 264 1730 44 19 157 378 
12 35 33 170 50 52 204 320 2740 40 16 77 274 
13 33 32 130 50 53 207 293 1530 36 15 48 207 
14 30 34 110 50 56 180 494 958 40 13 39 164 
15 32 34 90 50 60 178 1110 658 42 12 42 134 

16 43 35 80 50 70 164 545 510 43 11 50 116 
17 66 35 75 50 98 153 371 411 39 12 54 447 
18 90 34 70 50 980 137 303 303 34 19 43 1120 
19 100 33 65 50 3000 117 241 241 29 25 33 967 
20 89 33 60 50 4150 117 195 201 25 24 25 534 

21 74 33 57 51 3110 117 165 174 25 19 20 376 
22 64 35 55 51 2050 115 143 148 104 17 17 113 
23 59 38 53 51 2420 115 154 128 117 17 15 96d 
24 53 37 52 51 3010 115 193 117 94 14 14 554 
25 49 35 51 51 1860 115 203 116 64 12 12 382 

26 45 36 50 51 1300 115 185 119 47 12 11 349 
27 46 32 50 51 880 132 165 108 38 12 11 1480 
28 41 35 49 51 981 144 324 103 31 15 20 2020 
29 37 36 49 51 --- 150 1030 100 25 49 120 940 
30 36 39 49 51 --- 164 1210 93 23 82 132 577 
31 33 --- 48 51 --, 185 --- 85 --- 49 99 ---

TOTAL 1602 1020 3222 1548 24692 8026 9536 13427 1528 1337 1917 29175 
MEAN 51.7 34.0 104 49.9 882 259 318 433 50.9 43.1 61.8 973 
MAX 100 39 514 51 4150 1310 1210 2740 117 303 383 4230 
MIN 30 31 40 48 51 115 108 85 23 11 11 109 
CFSM .14 .10 .29 .14 2.46 .72 .89 1.21 .14 .12 .17 2.71 
IN. .17 .11 .33 .16 2.56 .83 .99 1.39 .16 .14 .20 3.02 

CAL YR 1980J55560.0 MEAN 152J2170 MINJCFSM .42J
TOTAL MAX 9.5 IN 5.76 

WTR YR 1981J MAX 4230 MINJCFSM .74J
TOTAL 97030.0 MEAN 266J11 IN 10.05 
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349 STREAMS TRIBUTARY TO LAKE HURON 

04150800 CASS RIVER AT WAHJAMEGA, MI 

LOCATION.--Lat 43°27'02", long 83°26'29", in NMI 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 mil (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, nonrecording 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.--13 years, 394 ft3/s (11.16 m3/s), 8.30 in/yr (211 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 ft3/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) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Feb. 19 7370 209 ice jam Sept. 6 0500 *8170 231 *17.28 5.267 
Feb. 24 1500 4710 133 13.68 4.170 Sept. 28 1000 4560 129 13.37 4.075 
May 12 1400 4930 140 13.90 4.237 

Minimum discharge, 36 ft3/s (1.02 m3/s) July 17, gage height, 3.00 ft (0.914 m). 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN_FEB_MAR_APR_MAY JUN_JUL AUG SEP 

1 134 98 131 120 115 2080 371 1440 170 70 104 329 
2 120 91 135 120 115 1680 352 986 157 70 73 566 
3 126 90 145 120 115 1090 279 734 149. 71 57 877 
4 155 96 155 120 115 862 136 563 144 75 50 1530 
5 178 98 165 120 115 706 112 456 135 288 47 5820 

6 172 96 172 120 115 605 243 389 128 293 43 7890 
7 162 100 242 120 115 509 234 340 116 173 50 5920 
8 146 104 485 120 115 450 239 299 114 125 121 3760 
9 130 109 1050 120 115 421 413 270 116 97 305 2010 

10 115 113 1140 120 115 416 669 349 110 75 668 1180 

11 106 108 720 120 115 426 617 2520 103 60 416 823 
12 98 102 450 120 115 417 642 4710 98 54 236 609 
13 90 100 300 120 125 405 712 3490 100 51 180 467 
14 92 105 240 120 155 382 761 2000 116 45 155 379 
15 123 108 210 115 170 354 1640 1340 121 41 178 318 

16 143 108 200 115 204 343 1380 1060 121 40 196 278 
17 179 105 185 115 500 321 934 875 115 38 193 506 
18 212 106 180 115 1920 287 688 693 99 47 159 1820 
19 215 103 170 115 5100 254 550 560 91 59 124 1890 
20 201 103 145 115 7010 244 442 470 77 65 100 1170 

21 182 105 135 115 5510 243 369 404 90 64 81 780 
22 164 103 125 115 3750 246 324 350 137 54 67 1150 
23 149 106 120 115 3200 246 280 304 227 48 57 1780 
24 139 115 120 115 4440 250 128 275 212 44 53 1200 
25 134 114 120 115 3580 247 395 264 182 41 47 803 

26 128 110 120 115 2340 251 406 257 143 41 44 696 
27 121 106 120 115 1620 281 358 244 117 38 42 2750 
28 120 111 120 115 1470 297 435 226 99 47 59 4330 
29 110 123 120 115 --- 303 1300 213 88 101 251 2560 
30 107 128 120 115 320 2150 203 79 150 407 1320 
31 101 --- 120 115 --- 352 --- 185 --- 146 348 ---

TOTAL 4352 3164 7960 3635 42474 15288 17559 26469 3754 2611 4911 55511 
MEAN 140 105 257 117 1517 493 585 854 125 84.2 158 1850 
MAX 215 128 1140 120 7010 2080 2150 4710 227 293 668 7890 
MIN 90 90 120 115 115 243 112 185 77 38 42 278 
CFSM .22 .16 .40 .18 2.35 .76 .91 1.32 .19 .13 .25 2.87 
IN. .25 .18 .46 .21 2.45 .88 1.01 1.53 .22 .15 .28 3.20 

CAL YR 1980_TOTAL 101324 MEAN 277 MAX 3270 MIN 31 CFSM .43 IN_ 5.84 
WTR YR 1981_TOTAL 187688 MEAN 514 MAX 7890 MIN 38 CFSM .80 IN_ 10.82 
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350 STREAMS TRIBUTARY TO LAKE HURON 

04151500 CASS RIVER AT FRANKENMUTH, MI 

LOCATION.--Lat 43°19'40", long 83°44'53", in NW' 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 kin) 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 RECORDS.--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). Feburary 1908 to March 1909, nonrecording gage at site 2,000 ft (610 m) upstream at datum 1.81 ft 
(0.552 n) lower. July 18 to Sept. 11, 1935, nonrecording gage, Sept. 12, 1935, to Sept. 30, 1936, and June 20, 1939, to Sept. 30, 
1949, water-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 and those for the period of no gage-height record, Feb. 12 to Apr. 16, 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 DISCHARGE.--43 years, 477 ft3/s (13.51 m3/s), 7.70 in/yr (196 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 17,700 ft3/s (501 m3/s) Mar. 18, 1942, gage height, 20.88 ft (6.364 m), site and 
datum then is 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 CURRENT YEAR.--Peak discharges above base of 3,500 ft3/s (99.1 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) 

Feb. 
May 

20 
12 

unknown 
2100 

7650 
5930 

217 
168 

18.60 
17.02 

5.669 
5.188 

Sept. 6 
Sept. 28 

2200 
1700 

*8320 
4640 

236 
131 

*19.79 
16.25 

6.032 
4.953 

Minimum discharge, 64 ft3/s (1.81 m3/s) July 17, gage height, 3.54 ft (1.079 m). 

DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 197 163 183 140 140 2500 510 1850 196 109 158 581 
2 180 156 202 140 140 1700 460 1260 181 107 123 562 
3 194 149 198 140 140 1320 400 916 172 105 103 785 
4 254 155 230 140 140 1080 310 692 165 136 93 1510 
5 282 162 254 140 140 930 280 560 157 255 88 4240 

6 262 159 253 140 140 810 330 482 148 401 82 7580 
7 244 160 375 140 140 720 390 408 138 265 93 7390 
8 229 162 758 140 140 640 470 363 133 184 185 4980 
9 206 164 1380 140 140 620 700 326 137 144 258 2600 
10 183 169 1510 140 140 600 1000 484 132 118 563 1520 

11 170 165 1100 140 140 580 980 3310 124 99 650 1030 
12 159 157 656 140 140 560 1050 5690 118 89 405 796 
13 151 151 595 140 145 540 1150 4980 120 83 286 621 
14 151 156 465 140 150 520 1550 2830 146 79 239 519 
15 194 161 345 140 250 500 2000 1820 169 71 255 441 

16 237 158 319 140 460 475 1720 1390 159 68 276 398 
17 284 154 297 140 1500 450 1340 1120 151 66 274 588 
18 336 153 258 140 5000 425 1010 892 136 71 250 1410 
19 335 148 273 140 7000 390 770 705 121 77 219 1880 
20 311 144 253 140 8000 370 624 584 110 87 191 1480 

21 290 145 227 140 6600 375 517 499 182 92 165 1020 
22 273 146 199 140 4600 380 448 426 188 91 142 1170 
23 247 143 171 140 4800 380 481 368 248 81 128 1660 
24 229 154 155 140 5300 380 415 326 272 74 121 1520 
25 221 165 145 140 3500 385 398 326 232 70 115 1020 

26 214 160 142 140 2350 415 564 311 189 71 111 936 
27 200 153 140 140 2100 445 502 295 154 69 109 2650 
28 194 154 140 140 2350 460 513 272 132 112 124 4490 
29 186 171 140 140 --- 475 1120 250 116 157 186 3490 
30 174 180 140 140 --- 500 2110 233 112 160 424 1860 
31 168 --- 140 140 545 ..-- 216 -..- 179 458 ---

TOTAL 6955 4717 11643 4340 55785 20470 24112 34184 4738 3770 6874 60727 
MEAN 224 157 376 140 1992 660 804 1103 158 122 222 2024 
MAX 336 180 1510 140 8000 2500 2110 5690 272 401 650 7580 
MIN 151 143 140 140 140 370 280 216 110 66 82 398 
CFSM .27 .19 .45 .17 2.37 .79 .96 1.31 .19 .15 .26 2.41 
IN. .31 .21 .52 .19 2.47 .91 1.07 1.51 .21 .17 .30 2.69 

CAL YR 1980J131909 MEAN 360 MAX 3930 5.83
TOTAL MIN 61 CFSM .43 INJ

MIR YR 1981J MAX INJ
TOTAL 238315 MEAN 653 8000 MIN 66 CFSM .78 10.54 




� 351 STREAMS TRIBUTARY TO LAKE HURON 

04152500 TOBACCO RIVER AT BEAVERTON, MI 

LOCATION.--Lat 43°52'43", long 840 28'18", in NW' 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 km2). 

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

REVISED RECORDS.--WSP 1307: 1948(M). 

GAGE.--Water-stage recorder. Datum 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 and those for the period of no gage-height record, May' 26 to June 30, which 
are poor. Prior to Feb. 21, 1961, regulation at all stages by hydroelectric powerplant 1.0 mi (1.6 km) above station; occasional 
regulation since. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--33 years, 375 ft3/s (10.62 m3/s), 10.46 in/yr (266 mm/yr). 

EXTREMES FOR 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 (0.16 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, 2,630 ft3/s (74.5 m3/s) Apr. 29, gage height, 7.62 ft (2.323 m); minimum, 129 ft3/s 
(3.65 m3/s) Dec. 11, gage height, 1.93 ft (0.588 m). 

DISCHARGE,J
IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DECJJJAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 198 279 264 215 228 1120 643 926 270 206 163 230 
2 199 270 268 210 241 853 489 764 260 207 156 220 
3 342 263 214 210 245 562 445 557 250 200 154 209 
4 295 263 249 210 245 520 431 510 245 193 157 204 
5 291 271 314 215 235 501 483 443 240 187 157 164 

6 289 277 299 215 234 431 455 397 240 185 155 159 
7 272 277 312 215 232 422 347 389 235 180 156 172 
8 257 280 695 215 240 417 320 337 230 171 165 178 
9 217 290 977 215 245 415 1360 330 230 164 182 195 
10 190 293 630 215 250 440 1630 325 230 155 234 174 

11 204 286 308 215 250 478 1010 826 225 148 175 165 
12 206 266 361 218 250 448 696 1390 225 148 156 165 
13 207 229 404 220 250 440 517 1060 225 153 158 161 
14 230 311 317 220 250 444 758 535 240 152 158 159 
15 264 426 341 220 250 418 1070 529 440 149 178 159 

16 417 389 274 222 249 380 792 484 380 147 241 160 
17 569 338 237 222 259 399 511 422 340 150 201 223 
18 635 325 191 225 543 379 508 342 310 152 164 199 
19 510 298 220 225 1240 342 463 312 285 160 162 204 
20 365 276 218 222 1390 320 393 309 265 169 158 194 

21 343 274 219 222 1730 300 376 291 260 170 153 233 
22 335 267 218 225 1620 288 354 254 345 169 150 289 
23 318 254 222 225 1640 282 381 244 300 164 146 334 
24 
25 

301 
306 

254 
245 

235 
232 

225 
229 

1880 
1670 

310 
332 

508 
541 

284 
320 

270 
255 

157 
152 

143 
141 

262 
304 

26 330 244 234 227 960 356 470 350 230 149 139 285 
27 330 243 237 229 769 379 407 340 215 147 142 357 
28 317 251 212 230 1050 390 1200 325 195 152 194 253 
29 303 258 215 240 --- 399 2450 310 185 170 370 266 
30 290 262 220 240 --- 488 1860 295 190 180 309 252 
31 285 --- 218 241 606 --- 280 --- 172 251 ---

TOTAL 9615 8459 9555 6877 18645 13859 21868 14480 7810 5158 5568 6529 
MEAN 
MAX 

310 
635 

282 
426 

308 
977 

222 
241 

666 
1880 

447 
1120 

729 
2450 

467 
1390 

260 
440 

166 
207 

180 
370 

218 
357 

MIN 190 229 191 210 228 282 320 244 185 147 139 159 
CFSM .64 .58 .63 .46 1.37 .92 1.50 .96 .53 .34 .37 .45 
IN. .73 .65 .73 .53 1.42 1.06 1.67 1.11 .60 .39 .43 .50 

CAL YR 1980JTOTAL 113625 MEAN 310JMAX 1560 MIN 148 
WTR YR 1981JTOTAL 128423 MEAN 352JMAX 2450 MIN 139 

CFSM .64 
CFSM .72 

IN 8.68 
IN 9.81 



352J STREAMS TRIBUTARY TO LAKE HURON 


04154000 CHIPPEWA RIVER NEAR MOUNT PLEASANT, MI 


LOCATION.--Lat 43°37'32", long 84°42'28", in NW' NW' 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 mi) upstream 

from mouth. 


DRAINAGE AREA.--416 mil (1,077 km2). 


PERIOD OF RECORD.--October 1930 to September 1931, October 1932 to current year. Monthly discharge only for some 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, nonrecording gage at site 30 ft (9 m) upstream at present datum. 


REMARKS.--Records good except those for the winter period and those for the period of no gage-height record, Dec. 8 to Jan. 27, which 

are poor. 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.--50 years, 304 ft3/s (8.609 m3/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.--Peak discharges above base of 1,000 ft3/s (28.3 m3/s) and maximum (*): 


DischargeJGage heightJ DischargeJ
Gage height 

Date (ft3/s) (m3/s)J(m)JJDate (ft3/s) (m3/s)J(m)
TimeJJ(ft) TimeJ (ft)J


Feb. 20 *2470 70.0JJ MayJ12J 30.3JJ1.789
1600JJ*9.53 2.905JJ 1300 1070 5.87J


Minimum discharge, 123 ft3/s (3.48 m3/s) July 28; minimum gage height, 2.98 ft (0.908 m) Aug. 25, 26. 


DISCHARGE, IN CUBIC FEET PER SECONn, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JANJFEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 
2 
3 
4 
5 

277 
268 
284 
294 
278 

254 
246 
236 
241 
250 

243 
252 
279 
317 
289 

205 
205 
205 
205 
210 

215 
215 
218 
220 
220 

748 
673 
610 
553 
507 

409 
407 
393 
395 
416 

499 
486 
455 
421 
391 

245 
235 
229 
224 
217 

228 
207 
197 
188 
188 

1,26 
125 
127 
128 
129 

239 
207 
184 
179 
168 

6 
7 
8 
9 
10 

265 
259 
251 
244 
236 

259 
261 
255 
254 
254 

247 
275 
450 
470 
350 

210 
210 
210 
210 
210 

220 
220 
220 
225 
230 

473 
437 
407 
377 
375 

376 
356 
343 
645 
804 

347 
330 
320 
299 
320 

211 
200 
194 
199 
197 

181 
171 
165 
158 
154 

125 
131 
138 
133 
132 

162 
160 
162 
160 
157 

11 
12 
13 
14 
15 

232 
227 
213 
222 
295 

242 
239 
238 
278 
303 

280 
310 
320 
260 
270 

210 
210 
210 
210 
210 

230 
230 
235 
240 
290 

372 
364 
365 
353 
346 

721 
673 
606 
703 
766 

553 
994 
783 
627 
511 

192 
187 
187 
212 
346 

148 
148 
149 
145 
142 

130 
128 
129 
129 
141 

154 
152 
144 
138 
135 

16 
17 
18 
19 
20 

341 
393 
501 
427 
372 

293 
287 
276 
267 
259 

240 
215 
210 
205 
205 

210 
215 
215 
215 
215 

580 
717 
1150 
1960 
2320 

341 
331 
322 
311 
303 

652 
620 
566 
502 
467 

465 
395 
355 
332 
313 

433 
332 
265 
235 
213 

142 
142 
140 
136 
137 

142 
138 
136 
135 
133 

138 
157 
155 
151 
148 

21 
22 
23 
24 
25 

350 
336 
315 
301 
313 

254 
248 
245 
244 
242 

210 
215 
220 
220 
215 

215 
210 
210 
210 
210 

2140 
1140 
1100 
1110 
1000 

294 
286 
271 
268 
280 

426 
399 
391 
405 
399 

294 
279 
267 
271 
299 

225 
293 
325 
267 
243 

136 
135 
131 
129 
129 

130 
128 
128 
127 
126 

158 
182 
189 
186 
181 

26 
27 
28 
29 
30 
31 

314 
297 
285 
276 
267 
263 

239 
236 
245 
249 
243 
---

215 
215 
210 
210 
210 
210 

210 
215 
215 
215 
215 
215 

889 
774 
771 
---

288 
298 
302 
309 
352 
403 

403 
393 
386 
467 
498 
---

316 
320 
307 
289 
282 
260 

219 
200 
191 
186 
214 
---

126 
125 
130 
133 
129 
127 

125 
129 
148 
235 
274 
254 

208 
240 
239 
218 
217 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

9196 
297 
501 
213 
.71 
.82 

7637 
255 
303 
236 
.61 
.68 

8037 
259 
470 
205 
.62 
.72 

6540 
211 
215 
205 
.51 
.58 

19079 
681 
2320 
215 
1.64 
1.71 

11919 
384 
748 
268 
.92 
1.07 

14987 
500 
804 
343 
1.20 
1.34 

12380 
399 
994 
260 
.96 
1.11 

7116 
237 
433 
186 
.57 
.64 

4696 
151 
228 
125 
.36 
.42 

4439 
143 
274 
125 
.34 
.40 

5268 
176 
240 
135 
.42 
.47 

CAL YR 1980JMEAN 259J
TOTAL 94890 MAX 694 MINJ
122 CFSM .62 IN 8.49
WTR YR 1981J
TOTAL 111294 MEAN 305JMAX 2320 MINJ
125 CFSM .73 IN 9.95 




� 353 STREAMS TRIBUTARY TO LAKE HURON 

04155000 PINE RIVER AT ALMA, MI 

LOCATION.--Lat 43°22'46", long 84°39'20", in SW4 SE' 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 mil (746 km2). 

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 3.4 ft3/s (0.10 m3/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.--51 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 m3/s) Sept. 6, 1964, caused by closing dam during construction of waterworks. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,270 ft3/s (36.0 m3/s) Feb. 19, gage height, 6.34 ft (1.932 m); minimum, 34 ft3/s 
(0.96 m3/s) Sept. 11; minimum gage height, 0.88 ft (0.268 m) Aug. 5. 

DISCHARGE• IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 112 151 125 120 110 526 250 284 156 93 80 130 
2 111 151 135 120 112 474 251 266 138 109 88 104 
3 133 146 150 115 108 432 262 272 140 118 84 107 
4 191 130 122 115 110 430 245 240 124 106 55 89 
5 205 137 135 118 108 380 215 234 115 120 54 62 

6 178 140 178 115 105 341 225 217 128 124 52 75 
7 151 142 227 120 105 313 200 218 152 113 77 93 
8 139 152 361 122 112 295 200 205 136 96 107 77 
9 134 138 420 120 105 285 284 170 105 77 205 58 
10 116 134 404 120 108 277 298 234 110 65 156 59 

11 105 136 350 115 110 271 354 684 115 56 113 51 
12 100 131 320 120 108 263 448 1110 110 68 109 41 
13 112 128 270 120 108 254 497 1020 89 70 75 56 
14 121 138 235 115 112 246 597 864 132 55 66 71 
15 114 138 220 115 120 246 580 742 182 63 96 67 

16 161 163 170 120 125 244 524 588 260 70 77 71 
17 234 170 185 115 150 215 541 480 262 70 93 85 
18 284 171 155 115 488 228 508 404 248 54 95 106 
19 276 138 150 120 1220 204 430 341 200 62 73 123 
20 259 132 150 115 1000 215 371 310 129 74 58 123 

21 264 130 135 120 1020 198 342 258 144 93 60 127 
22 242 111 130 120 1140 205 311 232 166 110 69 112 
23 226 124 115 115 1070 205 300 217 158 108 83 129 
24 194 128 110 112 936 189 286 231 192 63 78 155 
25 204 117 115 115 772 204 290 222 183 60 63 146 

26 221 115 105 120 685 226 305 234 145 73 56 152 
27 210 126 102 125 578 197 305 246 120 86 43 244 
28 203 129 105 120 590 208 283 220 112 95 74 236 
29 193 116 108 118 --- 222 286 176 101 72 94 232 
30 186 123 115 115 240 282 152 86 108 124 246 
31 168 --- 115 110 231 ,........ 174 --- 124 141 ---

TOTAL 5547 4085 5717 3645 11415 8464 10270 11245 4438 2655 2698 3427 
MEAN 
MAX 

179 
284 

136 
171 

184 
420 

118 
125 

408 
1220 

273 
526 

342 
597 

363 
1110 

148 
262 

85.6 
124 

87.0 
205 

114 
246 

MIN 100 111 102 110 105 189 200 152 86 54 43 41 
CFSM .62 .47 .64 .41 1.42 .95 1.19 1.26 .51 .30 .30 .40 
IN. .72 .53 .74 .47 1.47 1.09 1.33 1.45 .57 .34 .35 .44 

CAL YR 1980 TOTAL 66642JMAX 781JJJCFSM .63J
MEAN 182 MIN 29JIN 8.61 

W114 YR 1981 TOTAL 73606J
MEAN 202JMIN 41JIN 9.51
MAX 1220JCFSM .70J
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354 STREAMS TRIBUTARY TO LAKE HURON 

04155500 PINE RIVER NEAR MIDLAND, MI 

LOCATION.--Lat 43°33'52", long 84°22'09", in SW; NW1/4 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: 1935(M). 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. Some diversion above station for irrigation. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--37 years, 294 ft3/s (8.326 m3/s), 10.24 in/yr (260 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,360 ft3/s (180 m3/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.--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. 9 0900 1200 34.0 4.82 1.469 Mar. 1 0200 1720 48.7 5.47 1.667 
Feb. 20 1300 3500 99.1 7.40 2.256 May 12 0700 2640 74.8 6.54 1.993 
Feb. 23 1200 *4240 120 *8.08 2.463 

Minimum discharge, 42 ft3/s (1.19 m3/s) July 26, gage height, 2.31 ft (0.704 m). 

DISCHARGE,JIN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEBJJMARJAPRJMAY JUNJJUL AUG SEP 

1 159 274 148 165 158 1530 290 329 207 129 150 243 
2 180 203 200 155 160 1050 355 355 209 131 73 287 
3 204 195 200 152 165 984 286 229 140 132 49 113 
4 603 255 200 155 158 830 349 336 182 162 145 219 
5 520 198 225 160 155 835 299 223 192 137 82 295 

6 430 207 260 160 152 700 185 266 131 136 89 169 
7 382 224 360 160 145 607 319 211 92 189 62 103 
8 267 205 754 160 155 440 218 237 145 162 133 149 
9 257 236 1130 160 158 349 382 311 224 153 59 198 
10 237 171 750 155 160 395 524 215 140 106 262 102 

11 208 186 620 160 165 390 548 1040 133 136 196 126 
12 164 186 530 160 160 380 548 2370 129 63 110 142 
13 159 181 440 160 158 374 576 1690 202 67 121 62 
14 161 187 380 160 155 354 920 1240 115 149 121 60 
15 299 236 340 160 155 313 1040 1030 170 49 77 91 

16 291 181 320 160 175 294 689 906 275 79 111 90 
17 367 202 260 155 190 359 682 618 376 52 94 133 
18 701 220 230 155 890 207 659 543 339 130 71 212 
19 598 252 200 160 2530 350 622 488 299 56 97 223 
20 530 196 175 160 3420 183 501 351 332 61 129 179 

21 380 179 160 160 2960 282 396 418 133 65 67 166 
22 436 222 155 160 2820 217 397 273 186 59 57 294 
23 349 133 150 158 3860 215 416 298 338 79 48 230 
24 359 135 140 155 3950 271 418 192 215 147 48 211 
25 366 204 125 158 2990 216 394 287 306 98 98 200 

26 318 178 135 160 1760 209 345 234 251 42 61 252 
27 362 167 140 160 1340 392 341 233 200 45 99 355 
28 308 140 125 160 1380 256 381 261 147 51 77 585 
29 301 206 135 160 --- 257 342 252 125 175 119 358 
30 277 145 160 158 243 334 264 199 73 120 334 
31 248 --- 150 155 333 --- 119 -- 50 162 ---

TOTAL 10421 5904 9297 4916 30624 13815 13756 15819 6132 3163 3187 6181 
MEAN 336 197 300 159 1094 446 459 510 204 102 103 206 
MAX 701 274 1130 165 3950 1530 1040 2370 376 189 262 585 
MIN 159 133 125 152 145 183 185 119 92 42 48 60 
CFSM .86 .51 .77 .41 2.81 1.14 1.18 1.31 .52 .26 .26 .53 
IN. .99 .56 .89 .47 2.92 1.32 1.31 1.51 .58 .30 .30 .59 

TOTAL 94403 MEAN 258J2120 MINJINJ

WTR YR 1981J123215 MEAN 338J CFSM .87 11.75 

CAL YR 1980J MAX 11 CFSM .66 9.00 


TOTAL MAX 3950 MIN 42 INJ




STREAMS TRIBUTARY TO LAKE HURONJ 355 


04156000 TITTABAWASSEE RIVER AT MIDLAND, MI 


LOCATION.--Lat 43°35'43", long 84°14'08", in NM-, NE; 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 good except those for the winter period, which are poor. Water is diverted from river a short distance above station 

for industrial use. Small 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 m3/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.--45 years, 1,652 ft3/s (46.78 m3/s), 9.35 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. 1, 1942; minimum daily, 111 ft3/s (3.14 m3/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.--Peakdischargesabove base of 7,000 ft3/s (198 m3/s) and maximum (*): 


J

DischargeJGage height DischargeJ
Gage height
J JJ
Date (ft)J
TimeJ(ft3/s) (m3/s)J(ft)JDate (ft3/s) (m3/s)J
(m) TimeJ (m) 


Dec.J2000 7360 208 17.31 5.276 Apr. 30 0500 9020 255 19.02 5.797
9 

Feb.J1930 *12200 346 *21.99 MayJ2230 11000 312 21.03 6.410
24 6.703 12 


Minimum discharge, 224 ft3/s (6.34 m3/s) Aug. 25, gage height, 9.21 ft (2.807 m); minimum daily, 257 ft3/s (7.28 ms/s) Aug. 23. 


DISCHARGE,_IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV_ DEC_JAN_FEB_MAR_ APR_ MAY JUN_ JUL AUG SEP 

1 1110 1000 1160 670 480 7280 2590 4490 813 788 380 1120 
2 1030 779 1500 855 790 6180 2510 3900 914 906 373 1100 
3 1250 1310 1220 585 1110 5100 2400 3620 872 543 440 740 
4 1350 1460 1380 560 890 4750 2090 3440 718 . 468 669 1220 
5 1820 1450 1600 720 790 4430 1350 3360 846 466 480 757 

6 2140 1690 1090 1130 615 4280 1790 2180 512 775 465 623 
7 2320 1690 1220 1270 510 4090 2070 2040 422 677 560 459 
8 1900 1110 3980 1210 460 2320 1910 1980 687 637 401 986 
9 1480 794 7030 1160 680 2460 4310 1180 916 772 354 1090 

10 1140 1340 6960 695 900 2910 6310 884 805 735 747 794 

11 754 1400 5050 490 920 3110 6070 3740 799 407 863 787 
12 660 1310 3850 750 1220 3280 4860 9970 619 305 754 462 
13 773 1330 2010 830 1470 3010 4520 10100 464 443 707 360 
14 965 1450 1130 840 735 2750 5390 7060 485 524 575 568 
15 1390 1160 1260 855 470 1750 6710 5330 689 458 397 461 

16 2180 1110 1440 830 530 2030 5710 4550 1420 457 336 490 
17 2840 1570 1360 640 1240 2560 5010 2370 1750 379 703 1070 
18 3600 1830 1240 550 2250 2390 4390 2160 1640 340 672 1220 
19 3050 1970 1280 800 6910 2310 3090 2440 1370 293 696 664 
20 2660 1990 730 900 10000 2220 2980 2140 817 320 723 481 

21 2570 1800 560 900 11100 1500 2750 2060 655 488 648 1070 
22 2540 1140 740 860 10600 992 2600 1460 1290 536 328 1390 
23 2340 778 940 880 10600 1800 2650 884 2120 561 257 1180 
24 1840 1060 1080 650 11900 2130 2920 674 1970 502 382 1040 
25 1410 1580 700 530 11400 2180 2860 727 1300 350 425 1230 

26 1190 1780 815 740 8950 2140 2920 1150 1210 271 394 1420 
27 1590 1030 615 960 6360 2330 2590 1550 699 372 436 1090 
28 1740 1200 505 1050 6680 1440 3410 1800 520 442 517 2060 
29 1690 924 730 1020 --- 1060 7750 1640 802 703 1700 1780 
30 1480 797 1320 1010 1720 7990 728 763 647 1180 1610 
31 1610 --- 1440 580 2550 --- 570 --- 461 1210 ---

TOTAL 54412 39832 55935 25520 110560 89052 114500 90177 28887 16026 18772 29322 
MEAN 1755 1328 1804 823 3949 2873 3817 2909 963 517 606 977 
MAX 3600 1990 7030 1270 11900 7280 7990 10100 2120 906 1700 2060 
MIN 660 778 505 490 460 992 1350 570 422 271 257 360 
t 28.9 34.2 32.7 22.8 20.6 26.6 24.0 21.5 24.1 35.1 31.8 35.0 
MEAN* 1784 1362 1837 846 3970 2900 3841 2930 987 552 638 1012 
CFSMt .74 .57 .77 .35 1.65 1.21 1.60 1.22 .41 .23 .27 .42 
INt .86 .63 .88 .41 1.72 1.39 1.79 1.41 .46 .27 .31 .47 

CAL YR MEAN MIN 360 MEAN* CFSMtJ8.501980_TOTAL 538280 1471 MAX_7030 1499 .62 INt 
WTR YR 1981 .78 INt 10.60_TOTAL 672995 MEAN 1844 MAX_11900 MIN 257 MEANt 1872 CFSMtJ

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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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 NW' SE14 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 km) 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 mil (15,700 km2), 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 Aplin 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 NOAH-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, 30,800 ft3/s (872 m3/s) Feb. 21; maximum daily gage height, 18.72 ft (5.706 m)
Feb. 21. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAYJOCT NOVJJANJMARJMAYJ AUGJ
DEC FEBJAPRJJUNJ
JUL SEP 


1 18900J11300 

2 17700 
3 16800 
4 14200 
5 12800 

6 11600 ---
7 10700 10000 
a --- --- ---
9 11500 --- 10300 
10 12800 ---

11 12400 --- 13900 
12 11500 --- 11000 19500 
13 10600 --- 10800 24400 
14 --- 10600 24700 
15 14700 20900 

16 -_- 14900 17000 - -
17 --- --- 13300 13600 
18 12800 --- 11500 10400 
19 18100 --- 10000 ---
20 26200 --- --- ---

21 30800 ---
22 30200 ---
23 30200 ---
24 29000 
25 28200 

26 26700 --- ---
27 23100 11200 
28 20200 --- 10400 
29 --- 10700 11600 
30 11400 --- ---
31 ---



�
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357STREAMS 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 September 1981 (discontinued). 
WATER TEMPERATURES: November 1974 to September 1981 (discontinued). 

INSTRUMENTATION.--Water-quality monitor November 1976 to September 1981 (discontinued). 

REMARKS.--Interruptions in the daily record were due to malfunctions of the instrument. Instantaneous water-discharge measurements are 
made at times of monthly sampling. 

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, 0.00C on many days during winter periods. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


STREP.. 
SPE..J DIS.. FORM, TOCOCCIJHARD 

STREAM.. CIFICJ SOLVED FECAL, FECAL, HARD.. NESS, CALCIUM 
FLOW,J OXYGEN,� 0.7JJNESSJJDIS.. 

OXYGEN, COLI..JJ


CON-� (PER-. KF AGAR NONCAR..J
INSTAN.. DUCT.. PH TEMPER.. DIS.. CENT UM-MF (COLS. (MG/L BONATE SOLVED 

TIME TANEOUS SOLVED SATUR- (COLS./ PER ASJJANCE� ATURE (MG/L (MG/L 
DATEJ(CFS) (UMHOS)JJ(UNITS) (DEG C)JJ(MG/L)� 100 ML) 100 ML) CAC03)JJCAC03)JAT ION)J AS CA) 


OCT 

23... 1430 5270 695 8.2 8.5 8.8 75 180 72 290 92 79 

NOV 
20, • 1100 4390 758 8.2 2.5 11.9 89 200 K16 300 87 84 
DEC 

24... 1100 950 8.0 .0 10.7 73 610 110 400 140 110 
JAN 
14•• • 0900 918 7.7 .0 8.7 60 110 K13 330 71 811 

FER 
10... 1000 -- 919 7.8 .0 9.2 64 K1000 82 360 99 96 
27... 0930 23400 440 7.6 .0 10.8 74 250 420 170 47 48 
APR 
15... 1400 14900 538 7.8 10.5 9.1 81 E340 K1800 220 64 61 

MAY 

13... 1300 26000 416 8.4 10.0 9.0 80 4200 7400 190 .44 51 
JUN 
10... 1430 -1370 535 7.9 21.5 7.4 86 K61 K22 280 81 75 

JUL 
15... 0930 -909 691 8.0 26.0 7.3 90 410 K49 320 140 82 

AUG 
03• • • 1530 1590 596 8.5 27.0 13.6 170 96 K30 270 72 70 

SEP 
17... 1230 3600 7.4 17.5 8.5 88 1600 2100 270 90 73 

MAGNF.. SODIUM POTAS.. POTAS.. BICAR.. ALKA.. CARBON 
STUN. 
DTS.. 

SODIUM, 
DIS-

AD.. 
SOPR.. 

STUN, 
DIS-

SIUM 40 
DIS... 

BONATE 
FET-FLO 

CAR.. 
BONATE 

UNITY 
FIELD 

DIOXIDE 
DIS.. 

SULFATE 
DIS.. 

DATE 

soLvEn 
(Mr,/L 
AS MG) 

SOLVED 
(MG/L 
AS NA) 

PERCENT 
SODIUM 

TION 
RATIO 

SOLVED 
(mn/L 
AS K) 

SOLVED 
(PCl/L 
AS K40) 

(MG/L 
AS 

HCO3) 

FET..FLD 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS SO4) 

OCT 
23... 23 27 17 .7 4.1 3.1 260 0 200 2.5 63 

NOV 
20... 22 39 22 1.0 3.3 ?.5 260 0 210 2.6 64 
DEC 
24... .30 50 21 1.1 4.2 3.1 320 0 260 5.1 79 

JAN 
14... 27 49 24 1.2 4.5 3.4 330 0 270 10 73 

FER 
10... 29 61 27 1.4 3.7 2.8 310 0 250 8.0 70 
27... 13 12 13 .4 4.2 3.1 150 0 120 6.4 37 

APR 
15... 17 18 15 .5 2.8 2.1 190 0 160 4.6 42 

MAY 
13... 14 12 12 .4 3.3 2.5 170 4 150 1.0 39 

JUN 
10... 22 46 26 1.2 3.8 2.8 240 0 200 4.7 49 

JUL 
15... 27 90 38 2.2 5.1 3.8 220 0 180 3.7 67 

AUG 
03... 22 62 33 1.7 3.8 2.8 220 8 190 1.0 52 

SEP 
17.o. 22 31 20 .8 3.6 220 0 180 14 55 



 

 

 

 

358 STREAMS TRIBUTARY TO LAKE HURON 

04157000 SAG/NAM RIVER AT SAGINAW, MI--CONTINUED 

WATER-QUALITY DATA, MATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

DATE 

OCT 

J

SOLTDS, SOLIDS, J NITRO.. JNITRO... 
cHin- JFLUO- JSILICA. RESIDUE SUM OF JSOLTDS, JNITRO... JGEN. JNITRO- _GEN, _NITRO 
RIDE. JRIDE. JDIS.. JAT 180 JcoNsir- Jnts- JGEN, JNO2+NO3 JGEN, JAMMONIA JGEN, 
DIS- J015- JSOLVED JDEG. C TUENTS. JSOLVED NO2+NO3 JDIS... JAMMONIA • DIS-. JAMMONIA 
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 
AS CL) JAS F) J' SI02) J(MG/L) J(MG/L) JDAY) JAS N) JAS N) J''AS N) JAS N) JAS NH4) 

60 _.2 _6.7 _444 _402 _6320 _4.1 _4.1 _.170 _.170 _.22 

81 .2 J3.7 J478 J432 J5670 J1.4 J1.4 J.320 J.230 J.39 

120 _.3 _8,4 �600 J573 J2.8 J2.8 J.860 J.750 J1.0 

96 _.4 _9.5 _550 _512 _.•,-.. _1.9 _1.8 _1.40 _1.30 _1.7 

130 J<.1 J11 J597 J557 J1.4 J.03 J.910 J.110 
32 J.1 J5.7 J265 J241 J16700 J2.6 J2.4 J.230 J.230 

40 J.2 J5.0 J328 J284 J13200 J1.7 J1.7 J.140 J.120 

29 J.2 J5.2 J293 J246 J20600 J3.3 J3.2 J.220 J.180 

89 J.3 J1.7 J481 J409 J-1780 J.93 J.86 J.270 J.270 
J- - 

160 J.3 J3.5 J623 J555 J-1530 J1.3 J1.3 J.140 J.140 

110 J.3 J1.7 J516 J441 J2220 J.57 J.57 J.030 J.030 
J- - 

66 J.3 J6.7 J414 J373 J4020 J1.6 J1.6 J.240 J.240 

23... 
NOV 
20.• • 

OEC 
24•• • 

JAN 
14... 

FEH 
10... 
27.•. 

APR 
15... 

MAY 
13... 

JUN 
10... 

JUL 
15••• 

AUG 
03•• • 

SEP 
17... 

J

NITRO-. J SEDI-. ' SED. 

J

NITRO... GEN,AM-.. J PHOS.. J MENT, JSUSP. 

J

GEN. JMONIA + JNITRO- JNITRO- JPHOS-. JRHOS-. JPHORUS, CARBON, JSEDI-. JDIS.- JSIEVE 

J

ORGANIC ORGANIC GEN, JGEN. PHORUS, PHORUS DIS.- ORGANIC MENT, CHARGE, DIAM. 

_

TOTAL _TOTAL _TOTAL _TOTAL _TOTAL _TOTAL _SOLVED _TOTAL _SUS'.. _SUS- _% FINER 
(MG/L (MG/L (MG/L (MG/L (Mr,/L (MG/L (MG/L (MG/L PENDED PENDED THAN 

DATE JAS N) JAS N) _AS N) _AS NO3) _AS P) _AS PO4) _AS P) _AS C) _(MG/L) (T/DAY) .062 MM 

OCT 
23... .83 J1.00 J5.1 J23 J.110 J.34 J.040 J36 J512 J100 

NOV 
20... J.43 J.75 J2.2 J9.5 J.110 J.34 J.040 J13 J12 J142 J100 
DEC 
24... .54 J1.40 J4.2 J19 J.080 J.25 J.050 

J
-- 

JAN 
14... .40 J1.80 J3.7 J16 J.100 J.31 J.070 J8.4 

FFP 
.49 J1.40 J2.8 J1P J.130 J.40 J.100 J3 J100 

27... J.7? J.95 J3.6 J16 J.100 J.31 J.060 J37 J2340 J100 
APR 
15... 1.2 J1.30 J3.0 J13 J.300 J.92 J.030 J16 J158 J6360 J100 

MAY 
13... J1.4 J1.60 J4.9 J22 _.220 _.67 _.070 _18 _102 _7160 _100 

JUN 
10... J1.1 J1.40 J2.3 J10 J.170 J.52 J.040 J41 J100 

JUL 
15... _• 1.5 _1.60 _2.9 _13 _.170 _.52 _.060 _12 _30 _ 100 

AUG 
03... J1.3 J1.30 J1.9 J8.3 J.200 J.61 J.030 J11 J34 J146 J100 
SEP 
17... J1.1 J1.30 J2.9 J13 J.170 J.52 J.070 J30 J292 J100 
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STREAMS TRIBUTARY TO LAKE HURON J 359 

04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 

WATER—QUALITY DATA, WATER YEAR OCTORER 1980 TO SEPTEMBER 1981--CONTINUED 

CHRO— 

J

HARTUM, JCADMIUM JMIUM, CHRO— COBALT, 
ARSENIC TOTAL BARIUM. TOTAL CADMIUM TOTAL MIUM• TOTAL COBALT, 

ARSENIC DIS- RECOV— DIS— RECOV— OIS— RECOV— DIS- RECOV— DIS—
TOTAL SOLVED ERARLE SOLVED ERARLE SOLVED ERARLE SOLVED ERABLE SOLVED 

TIME J(UG/L J(UG/L J(06/L J(Ur./L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
AS AS) JAS AS) JAS RA) JAS RA) JAS CO) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

1430 J3 J2 J200 J70 J1 J1 J10 J<10 J0 J0 

1100 J1 J1 J100 J60 J1 J1 J10 J<10 J0 J0 

0930 J1 J0 J100 J100 J0 J0 J20 J10 J1 J0 

1430 J1 J1 J100 J40 J2 J2 J20 J10 J1 J0 

1230 J4 J4 J100 J<50 J1 J1 J10 J<10 J1 J<1 

DATE 

OCT 
23•• • 

DEC 
24... 

FFR 
27... 
JUN 
10... 

SEP 
17... 

MANGA— 

J

COPPER, JIRON. JLEAD, JNESE, MANGA— MERCURY 
TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL MERCURY 

J

RECOV— JDIS- JRECOV— JDIS— JRECOV— JDIS— JRECOV— JDIS— . RECOV— JDIS— 
FRABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 
(IJG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CU) JAS CU) JAS FE) JAS FE) JAS PA) JAS PR) JAS MN) JAS MN) JAS HG) JAS HG) 

OCT 
23.e. _6 _4 J920 J50 J6 J1 J50 J20 J.5 J.4 

DEC 
PA... J15 J2 J350 J30 J4 J0 J70 J50 J.3 J.2 

FEP 
27... J27 J6 J760 J100 J21 J0 J50 J20 J<.1 J<.1 

JUN 
10... J5 J2 J1300 J10 J10 J0 J100 J10 J<.1 J<.1 

sFP 
17... J47 J3 J950 J40 J8 J6 J70 J10 J<.1 J<.1 

CARBON. 

J

NICKEL, J SELE— SILVER, JZINC, JCARBON, ORGANIC 
TOTAL NICKEL, SELF— NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS—
RECOV— DIS— NIUM, DIS— RECOV— DIS— RECOV— DIS— DIS- PENDED 
FRARLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS'AGI- JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
23... _30 J2 J0 J0 J0 J0 J60 J60 J8.7 J1.4 

DEC 
2 4  • • 52 2 _0 _0 J0 J0 J30 J20 J10 J.9 

FFP 
27... 4 2 _0 J0 J0 J0 J80 J10 J13 J3.6 

JUN 
1°000 12 5 0 0 0 0 40 20 14 1.6 

SEP 
17... _6 J4 J<1 J<1 J<1 J<1 J70 J20 J9.4 J1.0 
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STREAMS TRIBUTARY TO LAKE HURON 


041570n0 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
TIME 

NOV 20,80 
1100 

FEB 27,81 
0930 

MAYJ13,81 
1300 

JUN 10,81 
1430 

TOTAL CELLS/ML 5800 2100 9100 37000 

DIVERSITY:JDIVISION 
.CLASS 
..ORDER 
...FAMILY 

1.5 
1.5 
2.0 
2.6 

0.4 
0.4 
0.6 
0.7 

1.6 
1.7 
2.4 . 

3.1 

1.4 
1.4 
2.0 
2.5 

....GENUS 2.6 1.2 3.4 3.3 

ORGANISM 
CELLS 
/ML 

PER.. 
CENT 

CELLS 
/ML 

PER— 
CENT 

CELLS 
/ML 

PER— 
CENT 

CELLS 
/ML 

PER— 
CENT 

CHLOROPHYTAJ(GREEN ALGAE)
.CHLOROPHYCEAE 
esCHLOROCOCCALES 
...CHLOROCOCCACEAE 
....TETRAEDRON 13 1 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIUM 
...HYDRODICTYACEAE 

12000( 21 800 9 

....PEDIASTRUM • 
000MICRACTINIACEAE 
....MICRACTINIUM 200 3 — — 
....00CYSTACEAE 
....ANKISTRODESMUS 
....CHODATELLA 
....KIRCHNERIELLA 

75 1 210 
a 

--

2 
0 

190 
--
--

1 

....00CYSTIS 
oef.QUADRIGULA 
....SELENASTRUM 
....TREUBARIA 

--

— 

— 
--
--
--

— 
— 
— 

1900 
570 
190 
--

5 
2 
1 

...PALMELLACEAE 

.....SPHAEROCYSTIS -- -- -- • 

...SCENEDESMACEAE 

.....ACTINASTRUM 

....COELASTRUM --
140 
840 

2 
9 

570 2 
,J...• • 

CRUCIGENIA -- — -- -- • 
....SCENEDESMUS 
....TETRASTRUM 
..VOLVOCALES 

400 7 
— 

-- 420 
--

5 
— 

570010 16 
570 2 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 

....CHLOROGONIUM 

...PHACOTACEAE 

75 
--

1 39 
--

2 140 
--

2 1100 
190 

3 
1 

......PHACOTUS -- •• 

...VOLVOCACEAE 

....PANDORINA -- -- •• • 2300 6 

CHRYSOPHYTA 
oBACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
....SKELETONEMA 

700 12 
-- — 
...... 

13 
--

1 1000 
140 
--

11 
2 
— 

11000* 29 
6900* 19 
-- • 

....STEPHANODISCUS 75 1 -- — 140 2 190 1 

..PENNALES 

...ACHNANTHACEAE 

.....ACHNANTHES -- — 140 2 

.....RHOICOSPHENIA -- —.. -- • 

...CYMBELLACEAE 

....CYMBELLA * 0 

...DIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAE 
* 0 190 1 

....ASTERIONELLA 

.....FRAGILARIA 

....SYNEDRA 

50 

50 

1 

1 

--
26 
--

1 
a 

--
* 

0 

0 

770 2 

...GOMPHONEMATACEAE 

....GOMPHONEMA a 0 13 1 * 0 

...NAVICULACEAE 

....NAVICULA 
sooNITZSCHIACEAE 

a 0 39 2 520 6 190 1 

....NITZSCHIA 150 3 13 1 420 5 1300 4 

...SURIRELLACEAE 

....SURIRELLA 

.CHRYSOPHYCEAE 
-- — — 190 1 

..00HROMONADALES 

...DINOBRYACEAE 
oes.DINOBRYON 4•1. OD - 70 1 •• 
...SYNURACEAE 
.....MALLOMONAS -- 100 1 --
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STREAMS TRIBUTARY TO LAKE HURONJ
 

04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 20,80 FEB 27,81 13,81 JUN 10,81
MAYJ

TIME 1100 0930 1300 1430 


CELLSJPER- PER- CELLS PER-
PER- CELLSJCELLSJ

ORGANISM /MLJCENT /MLJ/MLJ/ML CENT
CENT CENT 


CRYPTOPHYTAJ
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 
...CPYPTOMONADACEAE 
....CRYPTOMONAS 770 2 

CYANOPHYTAJ(BLUE-GREEN ALGAE) 
.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM 
....ANACYSTIS 350 6 26 1 * 0 1500 4 
....COCCOCHLORIS 
..NOSTOCALES 
...NOSTOCACEAE 
....ANABAENA 870 10 
..0SCILLATORIALES 
...OSCILLATORIACEAE 
....LYNGBYA - 17000 78 -
....OSCILLATORIA 24000 41 - 28000 31 
....PHORMIDIUM - 280 13 -

EUGLFNOPHYTAJ(EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS * 0 380 1 



 

362J STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIvE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 15.81 3,81 SEPJ
JULJAUGJ17,81

TIME 0930 1530 
 1230 


TOTAL CELLS/ML 46000 110000 16000 


DIVERSITY:J 1.5 1.5 1.3
DIVISInN 

.CLASS 1.5 1.5 1.3 

..ORDER 2.0 2.1 1.6 

...FAMILY 2.8 3.0 
 1.7 

....GENUS 3.6 3.2 2.1 


CELLS PER- CELLS PER- CELLS PER-
J
ORGANISM 
 /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....TETRAEDRON 

...DICTYOSPHAERIAcEAE 

....OICTY0sPHAERIum 2500 6 1800 2 

...HYORODICTYAcEAE 

....PEDIASTRUm 
 3100 3 

...MICRACTINIACEAE 

....MICRACTINIum 4300 9 22000W 21 

...00CYSTACEAE 

....ANKISTRODEsMUs 1200 3 

....CHODATELLA - 890 1 

....KIRCHNERIELLA 580 1 

....00CYSTIS 780 2 

....OUADRIGULA -

....SELENASTRUm * 0 890 1 

....TPEUBARIA * 0 

...PALmELLACEAE 

....SPHAEROCYSTIS 
 890 1 

...SCENEDESMACEAE 

....ACTINASTRUM -

....00ELASTRum 4300 9 -

....CRUCIGENIA 3900 9 1300 1 -

....SCENEDESMUS 2700 6 16000 15 9200► 57 

....TETRASTRUM 1600 3 - 250 2 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMyDOMONAS 1400 3 2700 3 

....CHLOROGONIUM 

...PHACOTACEAE 

....PHACOTUS 
 890 1 

...VOLVOCACEAE 

....PANDORINA 7100 7 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 9300W 20 23000W 22 2200 13 


-
....MELOSIRA 780 2 1200 8 

....SKELETONEmA - 2700 3 -

....STEPHANODIsCUs 
 -

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 
 4000 

....RHOICOSPHENIA 
 190 1 


...CYMBELLACEAE 


....CYMBELLA 


...DIATOMACEAE 


....DIATOMA 


...FRAGILARIACEAE 


....ASTERIONELLA 


....FRAGILARIA 


....SYNEDRA 
 310 2 


...GOMPHONEMATACEAE 


....GOMPHONEMA 


...NAVICULACEAE 


....NAVICULA 
 370 2 


...NITZSCHIACEAE 


....NITZSCHIA 
 780 2 890 1 430 3 


...SURIRELLACEAE 


....SURIRELLA 


.CHRYSOPHYCEAE 


..00HROMONADALES 


...DINOBRYACEAE 


....DINOBRYON 


...SYNURACEAE 


....MALLOMONAS 
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363 STREAMS TRIBUTARY TO LAKE HURONJ
 

04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


AUG 3,81J

TIMEJ 0930J1530J1230 

DATEJ JUL 15,81JSEP 17,81 


CELLS PEP- CELLS PER- CELLS PER-

ORGANISMJ /ML CENT /ML CENT /ML CENT 


CPYPTOPHYTA (CRYPTOMONADS) 

•CPYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS * 0 --
...CRYPTOMONADACEAE 
....CRYPTOmONAS s, 0 

CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHR0OCOCCACEAE 
 J

....AGMENELLum 9300 9
J

....ANACYSTIS 6000 13 2000 12 
....COCCOCHLORI9 * 0 
..NOSTOCALES 
...NOSTOCACEAE 
....ANABAENA •••� ON. 

..0SCILLATORIALES 


...OSCILLATORIACEAE 


....LYNGBYA 


....OSCILLATORIA 4800 11J
11000 11 


....PHORMIDIUM 


EUGLENOPHYTA (EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS * 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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364J
 STREAMS TRIRUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW• MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY MAX MEAN MINJJONCE-DAILY MIN
MINJMAX MEAN MAX MEAN 

OCTOBER NOVEMBER DEC JANUARY 


I 923 914 778JJ ---
907J818 794 

2 942 780JJ
978 915J792 784 

3 990 955J968 790 762JJ
778 

4 951 945 766JJ 790
931J810 790 

S 923 910J914 776 760JJ
768 


6 915 890J899 763 727JJ
755 

7 882 870 ---
854J........J

8 845 821J835 765 749JJ
753 

9 817 805J809 ,”..- ......JJ

10 797 777J786 762 754JJ
758 


11 781 774 740JJ 634769J772 764 

12 776 764J771 770 714JJ
754 

13 772 760J7b4 774 698JJ
758 

14 772 752J758 790 746JJ
770 

15 772 764J768 798 750JJ
786 


16 760 724J744 802 758JJ
786 

17 735 707J723 ....... .........JJ

18 731 703J717 872 824JJ
848 

19 727 718 .--.JJ-
711J...... -­
20 711 708
703J


690J

22 718 701 

21 710 699 


686J

23 751 731
710J

24 732 680
625J

25 777 744 -
...... ”..JJ
698J -­

26 775 768
765J

27 778 771
760J

28 767 763
756J

29 770 755
747J

30 790 759
736J

31 795 783
767J


MONTH 990 790
625J


DAY ONCE-DAILY MAX MEAN MIN
ONCE-DAILY MINJMAX MEAN 


FEB MAR APRIL MAY 


600 591 595
1 

........ 612 593 600
2 


3 
 ...... 608 590 600 
4 543 626 604 616 
5 619 ”.. ......... 623 610 616 


6 ,..... ..... 627 590 609 
7 564 606 520 584 

....... 581 494 569 
8 ....... ..... --- 557 458 531 

....... 555 534 54810 

11 602 523 501 514 
12 471 381 449 
13 402 385 393 
14 429 379 419 
15 457 437 446 

16 545 528 536 477 461 467 

17 561 548 556 513 502 507 

18 584 572 579 552 538 546 

19 597 589 593 600 588 593 

20 620 614 617 605 592 599 


21 332 650 632 614 625 624 608 616 

22 631 622 627 639 624 632 

23 622 610 616 651 635 644 

24 628 612 617 687 646 674 

25 628 621 624 690 663 673 


?h ....... 627 613 619 693 673 680 
27 647 619 612 615 
28 .... 616 607 612 
29 - 608 600 602 
30 597 593 596 
31 



�

- - - - 

  

--- 

 

---
--- --- 

 

365
STREAMS TRIBUTARY TO LAKE HURONJ
 

04157000 SAG/NAM RIVER AT SAGINAW, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. 0, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


J
DAY ONCE-DAILY MAX MEAN MAXJJMINJONCE-DAILYJMINJJ MEAN

J


JUN JULJ
 AUGUSTJSEPTEMBER 


1 --- 639 593 616 

2 - - - - --- 627 590 6057283 ---••• ONO WO� 683 593 623 

4 662 619 642

5 651 488 560 

6 --- 486 432 467
749 ---J
7 ---J--- 430 409 417
--- 664J

A ---� 484 427
--- 407
---J

9 --- 534 489 515 

10 561 521 544 


709

11 --- 597 550 568 

12 628 596 610 

13 628 601 611 


- - 620 

15 732 650 685 


806 


14 - - 676 636 

16 --- 764 654 701 

17 ---JJ732 622 668
758J
18 809 760 600 620
684JJ672
---J


753JJ667
19 811 774 628 653 

20 791 756 605 619
741JJ659 


21 785 690JJ667 628 645
734 

698JJ 683
22 757 734 739 641
670
23 --- ---J752 732 624 640
705JJ658 


24 --- 797J752 741 641 658
726JJ671 

25 739 731 654 666
719JJ671 


26 868 842 632 658
738JJ682 

862JJ 555
27 900 881 622 481
662
28 889 811 540 462 490
711JJ


29 793 700 ,486 517
683JJ549
710
30 830 553JJ538 510 525
630
686J

589 ---


MONTH 764 407 594 


31 607 567JJ--- ---


TEMPERATURE, WATER (DEG. C1, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MIN MAX MEANJ ONCE-DAILY 


OCTOBER NOVEMBERJDEC 


DAY MAX MEAN MINJONCE-DAILY 


JAN 


1 17.0 15.5 16.0 5.0 5.0 5.0 .0 

2 17.0 16.5 16.5 5.0 5.0 5.0 

3 16.5 14.5 16.0 5.5 5.0 5.5 

4 14.0 12.0 12.5 7.0 6.0 6.5 .0 .0 
5 12.0 11.5 7.0 6.0 6.511.0 -J


6 11.0 10.0 10.0 6.0 5.0 5.5 

7 11.0 9.5 10.0 6.0 5.5 6.0 

8 11.5 10.5 11.0 6.0 5.5 6.0 2.5 
9 12.0 11.5 12.0 6.5 6.0 6.0 

10 12.0 11.5 12.0 6.0 5.5 6.0 


11 12.0 11.5 11.5 5.5 4.5 5.0 .0 .0 
12 11.5 10.0 11.0 4.5 3.5 4.0 


.013 10.0 9.5 9.5 4.0 3.5 3.5 

14 9.5 8.5 9.0 --- --- .0 
15 9.0 9.0 9.0 4.5 4.5 4.5 


16 10.5 9.5 9.5 

17 12.0 10.5 11.0 4.5 3.5 4.0 

18 11.5 10.5 11.0 
 - - - • .0 
19 10.5 10.0 10.0 2.5 2.0 2.0 

20 10.0 9.5 9.5 


21 9.5 9.0 9.5 .0 
22 9.5 8.5 9.0 ---

23 11.0 8.0 8.5 

24 9.0 7.5 8.0 

25 9.0 8.0 8.5 --- •0 

26 8.0 6.5 7.5 

27 6.5 5.5 6.0 

28 6.0 5.5 5.5 .0 
29 5.5 5.0 5.0 - - -
30 5.0 4.5 4.5 

31 5.0 5.0 5.0 


MONTH 17.0 4.5 10.0 
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 STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW. MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


J
DAYJ
ONCF-DAILYJONCE-DAILYJMAX MINJJMAX MEAN
MEANJMINJ


FEB MAR APRIL MAY 


1 .0 ---
 13.0 12.0 12.5

2 -....
--- --- --- 14.0 12.0 13.0

3 --- -..- 14.5 12.5 13.5 

4 •2.0 --- 16.5 10.0 15.0

5 --- ....... 17.0 10.5 16.0 


6 .••• OP 16.0 11.5 15.0
7 1.5 - - --- 16.5 11.5 15.08 .0 --- 17.0 10.0 15.5

9 --- 18.0 10.0 16.5
10 - - 15.518.0 10.5 


11 3.0 
 14.5 9.0 12.0 

.0.12 


13 

14 3.5 - - 12.0 12.0 12.0
15 .0 - - 12.0 12.0 12.0 


16 13.0
12.0 10.5 11.5 14.0 12.0

17 ---
 14.0 12.0 12.5 15.0 13.0 14.0

18 ---
 14.5 13.0 14.0 15.0 13.5 14.5

19 1.0 14.0 13.0 13.5 16.5 14.0 15.0

20 ---
 13.0 12.0 12.5 18.5 12.0 16.5 


21 .0 2.0 12.5 11.0 11.5 19.5 17.0 18.0

22 --- 12.5 11.0 12.0 21.5 18.5 19.5

23 --- 12.5 11.5 12.0 ---

24 
 --- 11.5 10.5 11.0 22.5 14.0 21.5

5 
 --- --- --- --- --- 22.5 13.5 21.5 


26 - - -

27 
 7.0 

28 
 12.5 11.5 12.5 

29 
 12.5 11.5 12.0

30 
 12.5 11.0 12.0 

31 


MONTH 


DAY 
 ONCE-GAILY ONCE-DAILY MAX MINMIN MEAN MAX MIN MEAN 


JUN JUL AUGUST SEPTEMBER 


24.5 23.5 24.0
2 - - 25.0 23.0 24.0

3 22.0 - - 23.0 22.5 23.0
4 - - 23.0 21.0 22.0
5 - - 21.0 20.0 20.5 

6 
 --- 20.0 19.5 20.0
7 23.5 --.. ....... 20.0 19.5 19.5
8 ---
 28.0 20.5 19.5 20.0
9 ...... 
 20.0 19.0 19.5
10 --- - - - -- - 20.5 19.0 19.5 


11 27.0 --- 22.0 20.0 21.0
12 
 --- 22.5 21.0 22.013 21.0 - - --- 22.5 21.5 22.014 
 22.5 22.0 22.5
15 
 22.5 21.5 22.0 


16 
 25.0 --- 21.5 20.5 21.0
17 ---
--- --- --- 20.5 17.0 18.5
18 ---
 26.0 24.5 22.5 23.0 17.0 15.5 16.5

19 --.. 
 24.0 23.0 23.5 16.5 16.0 16.5
20 ---
 24.5 23.0 23.5 16.5 15.5 16.0 


21 ---
 25.5 23.0 24.0 16.5 14.5 15.0
22 ---
 25.5 24.0 24.5 14.5 13.5 14.0
23 21.0 --- 25.5 24.0 24.5 14.0 13.0 13.5
24 
 25.5 24.5 25.0 14.5 13.0 14.0
25 ---
 24.0 26.0 25.0 25.5 14.5 14.0 14.5 

26 ....-
- - 25.5 24.5 25.0 16.5 14.5 15.0
27 
 - - 25.0 24.0 24.5 17.0 16.0 16.5
28 
 22.0 24.5 23.5 24.0 16.0 15.0 15.5
29 
 24.5 23.5 23.5 15.0 14.0 14.5
30 
 22.0 24.0 23.5 24.0 14.5 13.0 13.5
31 
 23.0 24.5 24.0 24.0 


MONTH 
 25.0 13.0 18.5 




�
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367 STREAMS TRIBUTARY TO LAKE HURON 

04158500 PIGEON RIVER NEAR OWENDALE, MI 

LOCATION.--Lat 43°45'49", long 83°14'46", in SW; 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 mil (138 km2). 

PERIOD OF RECORD.--October 1952 to current year. 

REVISED RECORDS.--WDR 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.--29 years, 32.0 ft3/s (0.906 m3/s), 8.17 in/yr (208 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; maximum gage height, 10.87 ft (3.313 m) Feb. 19, 1981, 
backwater from ice; minimim discharge, 0.1 ft3/s (0.003 m3/s) July 31, Aug. 1, 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) 

Feb. 19 0700 *885 25.1 *a10.87 3.313 Apr. 29 0600 662 18.7 8.06 2.457 
Feb. 24 0100 762 21.6 8.64 2.633 May 12 0500 753 21.3 8.56 2.609 

a ice jam. 

Minimum discharge, 1.5 ft3/s (0.042 m3/s) Aug. 25, gage height, 2.77 ft (0.844 m). 

DISCHARGE, IN CURIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV JAN FEB MARJJJMAY JUL AUG SEP
DECJJ APRJJUNJ


1 
2 
3 
4 
5 

7.9 
7.4 
14 
42 
55 

9.5J14 6.8 8.3 
9.2J17 6.8 9.0 
8.6J20 6.9 8.0 
9.3J23 6.9 7.0 
11J22 6.8 6.1 

260 
121 
69 
55 
50 

37 
33 
27 
26 
25 

111 
73 
58 
48 
42 

16 
14 
13 
12 
12 

8.9 
8.4 
7.0 
5.8 
8.3 

2.5 
2.3 
2.7 
2.9 
3.0 

3.6 
3.8 
3.6 
19 
159 

6 
7 
8 
9 
10 

40 
30 
25 
20 
16 

11J22 6.8 6.0 
12J47 6.6 6.0 
12J147 6.4 6.2 
13J330 6.2 6.5 
12J184 6.0 7.0 

46 
40 
36 
34 
36 

22 
20 
18 
74 
93 

39 
36 
32 
29 
39 

11 
9.7 
9.8 
11 
10 

12 
8.3 
5.6 
4.4 
4.1 

2.5 
3.0 
3.8 
3.7 
3.2 

124 
46 
36 
28 
24 

11 
12 
13 
14 
15 

14 
12 
11 
10 
20 

11J69 5.8 7.4 
9.1J52 5.6 8.0 
8.7J38 5.6 8.8 
12J26 5.7 10 
14J25 5.8 12 

40 
41 
41 
36 
36 

63 
50 
40 
40 
44 

435 
644 
265 
108 
80 

9.4 
8.5 
9.1 
11 
11 

3.8 
3.5 
3.6 
3.3 
2.9 

2.7 
2.8 
2.6 
2.6 
5.3 

24 
20 
15 
12 
10 

16 
17 
18 
19 
20 

31 
41 
47 
41 
30 

13J21 6.0 15 
11J18 6.1 100 
11J17 6.2 650 
11J14 6.2 860 
10J11 6.4 800 

33 
29 
25 
21 
22 

37 
35 
32 
28 
24 

70 
60 
51 
43 
39 

10 
9.1 
7.7 
6.5 
5.6 

2.9 
3.5 
5.7 
4.3 
3.8 

5.8 
3.8 
3.2 
2.8 
2.6 

10 
37 
69 
50 
38 

21 
22 
23 
24 
25 

24 
20 
17 
15 
14 

9.9J9.8 6.5 469 
9.3J8.6 6.6 272 
9.0J7.7 6.7 485 
9.6J7.0 6.8 604 
11J6.6 7.0 284 

21 
21 
23 
24 
25 

21 
20 
26 
36 
37 

35 
30 
26 
24 
27 

7.4 
14 
20 
18 
13 

3.4 
3.2 
2.7 
2.4 
2.2 

2.4 
2.1 
2.0 
2.1 
1.9 

31 
74 
76 
52 
39 

26 
27 
28 
29 
30 
31 

15 
15 
14 
12 
11 
9.9 

11J6.5 7.5 152 
10J6.5 9.0 88 
12J6.5 9.9 205 
15J6.6 8.6 ---
15J6.6 8.1 
---J6.7 8.0 

26 
35 
36 
35 
36 
40 

33 
29 
264 
582 
289 
---

25 
24 
22 
21 
20 
18 

10 
7.4 
5.0 
4.4 
8.0 
---

2.5 
2.4 
3.5 
5.7 
3.9 
3.1 

1.8 
2.1 
3.6 
5.1 
4.2 
3.7 

40 
193 
343 
94 
38 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

681.2 
22.0 
55 
7.4 
.41 
.48 

330.2J1196.1 210.3 5100.3 
11.0J38.6 6.78 182 

15J330 9.9 860 
8.6J6.5 5.6 6.0 
.21J.73 .13 3.42 
.23J.84 .15 3.57 

1393 
44.9 
260 
21 

.84 

.97 

2105 
70.2 
582 
18 

1.32 
1.47 

2574 
83.0 
644 
18 

1.56 
1.80 

313.6 
10.5 
20 
4.4 
.20 
.22 

145.1 
4.68 

12 
2.2 
.09 
.10 

94.8 
3.06 
5.8 
1.8 
.06 
.07 

1712.0 
57.1 
343 
3.6 
1.07 
1.20 

CAL YR 1980JTOTAL 9327.3JMEAN 25.5 MAX 490 MINJ1.7 CFSM .48 INJ6.52 
WTR YR 1981JTOTAL 15855.6JMEAN 43.4 MAX 860 MIN 1.8 CFSM .82 INJ11.09 



�368 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 SW4 NW' 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 September 1981 (discontinued). 
WATER TEMPERATURES: April 1978 to September 1981 (discontinued). 

REMARKS.--Daily specific conductance and water temperature records are based on once-daily measurements by a local observer. Bi-monthly 

samples are collected as a cross-section sample at or near vicinity of bridge. Water-discharge measurements are made at times of 

sampling. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily recorded, 2,000 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 YFA 0 OCToHFR 1980 TO SEPTEMBER 1981 

OXYGEN, COLI- STREP-

SPF-J MS- FORM, TOCOCCIJHARD-


STPFAm- CIFICJ SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 

FLOW. CON-JJ OXYGEN,JKF AGAR NONCAR-J
(PER- 0.7JJNESSJJ()IS-

TNSTAN- DUCT- TEMPER- Ns- CENT Um-MF (COLS. (MG/L BONATE SOLVEDPH 

TTMF TANEOUS ANCFJATURE SOLVED SATUQ- (COLS./ PER (MG/L (MG/L
ASJJ


DATE (CFS) (1(mHOS)J(DEG C) ATION) 100 ML) CAC03)JCA)
J(UNITS) (MG/L1JJJ100 ML)JJCAC031JJAS 

OCT 

21 •• • 1130J1060J7.0 11.0JJJ96 77JJ520JJ145
7?J8.1 K52 250J


Nov 

4. • • 1300J882J1.5J112 440JJ12018J8.3J K34 150J
15.7J<1JJ


JAN 
1 3• • • 1330J°17JJ.0 54 K8 180J8.1 7.5 7.RJJJ112JJ500JJ142 


MAP 
0-1• • )130J211J732J.0 Al 870 150J
8.1 11.6JJJK19JJ350JJ99 

MAY 

1?•• • 1310J536J7.0 9.7JJE18000JJ350JJ100654J7.6J 81 K)6000 170J

JOL 


14. . • 1130J586JJ21.5 6.8JJJ 160 420JJ1103.7 7.7 77 380JJ 170J

SFP 

16• • • 1330JRO6J16.0 87 300 250J22J7.8 8.5JJJK2700JJ550JJ150 


mAGNE-- SODIUM POTAS- POTAS- RICAR-. ALKA-. CARBON 
SLUM. 
°IS-

SODIUM, 
OTS-

AD-
Soup-

SII)M, 
DIs-

SIM.' 40 
DIS-

RONATE 
FFT-FLD 

CAR-
RONATE 

LINITY 
FIELD 

DIOXIDE 
OIS-

SULFATE 
DIS-

DATE' 

SOLVED 
(MG /I_ 
AS MG) 

SDLvE.0 
(MG/L 
AS NA) 

PERCFNT 
SODIUM 

TION 
RATIO 

SOLvF0 
(Mr;/L 
AS K) 

SOLVED 
(PCl/L 
ASJK40) 

(MG/L 
AS 

HCO3) 

EFT-FLU 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC031 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L

AS SO4) 

OCT 
21... 3A 16 6 .3 5.3 4.0 330 0 270 4.5 140 

NOV 
18... 31 24 11 .5 4.8 1.6 340 0 280 2.8 140 

JAN 
13... 36 21 A .4 3.4 2.5 390 0 320 20 150 

MAR 
03... 26 9.6 6 .? 4.0 3.0 240 0 200 3.1 79 

MAY 
12... 25 14 9 .3 4.4 1.3 220 0 180 9.8 72 

JUL 
14... 36 19 9 .4 2.8 9.1 310 0 250 9.7 120 

SFQ 
16... 4? 17 6 .3 1.9 370 0 300 9.3 130 
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STREAMS TRIBUTARY TO LAKE HURONJ
 

04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SOLIDS. SOLIDS,J• NITRO-JNITRO-

cHi_n- FLuo-JJ SOLIDS.JGEN,JJ
NITRO.. 


RIDE, PIDE,JJAT 180JnTs-JNO2*NO3JAMMONIAJ

SILICA. RESIDUE SUM OFJNITRO.. NITRO.. GEN,JJ


GEN, 


DTs-JSOLVEDJSOLVED NO2+NO3 AMMONIA DIS..JJ

DIS..JCONSTI..JGEN,JGEN,J


AMMONIA 

SoLVEn SOLVED (MG/L DIS'. 015- (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..JDEG. C TUENTS,J DIS..JJ


AS N)JAS NH4)
AS N)J
SI02)J(mG/L) AS N)
DATEJAc CL) AS F)JJ(MG/L)JDAY)JJAS N)JJ


OCT 

.040 .040 .05
21... 80 .? 7.2 731 661 142 16 15 


NOV 

18... 69 .2 1.1 585 28.4 4.2 
 4.1 .060 .040 .07 


JAN 

13... 50 .3 10 671 618 14.6 2.9 2.9 .240 .240 .31 


MAR 

03... 45 .2 5.8 487 428 277 9.0 8.8 .240 .120 

MAY 

12... 51 .2 6.3 531 451 938 16 13 .340 .300 --


JUL 

14... 54 .2 4.5 599 503 6.0 .77 
 .77 .050 .050 --


SEP 

16... 66 .3 7.5 613 633 36.4 8.0 8.0 .040 .040 


SED.
SEDI..J

NTTP0o. GFN.Am-J PHOS-J


NITRO-J
 
MFNT,J
SUSP. 


GFN.JNITRO- PHOS- PHnS-JJSEDI-
 SIEVE 

ORGANIC ORGANIC GEN.J


MONIA 4.JNITRO-JJPHORUS, CARBON,JDIS-JJ

GEN, PHORWS. PHORMS DIS- ORGANIC MENT, CHARGE, DIAM. 


TOTAL TOTALJJTOTAL
TOTALJJSOLVED SUS..J

(mG/L (MG/L (M',/L (MG/L (MG& (MG/L (MG/L (MG/L PENDED PENDED THAN 


TOTAL TOTALJJTOTALJJSUS-J% FINER 


(T/DAY) .062 MM
DATE AS N) AS N)JAS P)JAS P)J(MG/L)J
AS N)JJJAS NO3)JAS R04)JAS C)J


OCT 

21... .77 .81 17 74 .060 .18 .040 15, 2.9 100 


NOV 

18... .41 .47 4.7 21 .070 en .060 7.8 13 .63 100 


JAN 

13... .34 .58 3.5 15 .070 .21 .060 .... 27 .59 100 


MAR 

03... .52 .76 9.8 43 .100 .31 .070 14 
 8.0 100 

MAY 

12... 1.3 1.60 18 78 .720 .67 .150 4.0 
 43 76 100 


JUL 

14... .80 .85 1.6 7.2 .100 .31 .100 
 7 .07 100 


SEP 

38 2.3 100
16••• .62 .6b 8.7 38 .070 .21 .060 




 

 

370 J STREAMS TRIBUTARY TO LAKE HURON 

04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBFR 1980 TO SEPTEMBER 1981--CONTINUED 

CHRO 

J

BARIUM, JCADMIUM JMIUM, CHRO- COBALT. 
ARSENIC TOTAL BARIUM, IOTA! CADMIUM TOTAL MIUM, TOTAL COBALT. 

J

ARSENIC DIS- RECOV- JRECOV... JRECOV- JRECOV... DIS- 
TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 

TIME J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
DATE JAS AS) JAS AS) JAS RA) JAS BA) JAS CD) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

OCT 
21... J1310 J2 J2 J100 J70 J0 J0 J20 J10 J0 

J
0 

JAN 
13... 1330 J2 J1 J100 J70 J<1 J<1 J10 J<10 J2 

MAR 
03... J1330 J0 J0 J100 J100 J0 J0 J10 J10 J0 

JUL 
14... 1130 J4 J4 J100 J50 J1 J1 J20 J10 J2 

J
1 

SEP 
16... J1330 J3 J3 J100 J100 J1 J1 J20 J10 J1 

J
<1 

DATE 

OCT 
21... 

JAN 
13... 

MAR 
03... 

JUL 
14... 

SFP 
16 •• • 

MANGA... 

J

COPPER, JIRON, JLEAD, JNESE, MALAGA- MERCURY 
TOTAL COPPER, TOTAL IRON, TOTAL LEAD. TOTAL NESE, TOTAL MERCURY 
PECOV- DIS... RECOV- DIS RECOV DIS- RECOV- DIS- RECOV DIS 
FRABLF SOLVED ERAHLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

J

AS CO) JAS CU) JAS FE) JAS FE) JAS P8) JAS PR) JAS MN) JAS MN) JAS HG) JAS HG) 

J

4 J4 J310 J20 J2. J0 J20 J6 J.5 J<.1 

J

0 J0 J190 J<10 J0 J0 J50 J30 J.2 J.1 

J

4 J2 J500 J90 J3 J2 J30 J10 J<.1 J<.1 

J

3 J2 J180 J<10 J9 J1 J60 J40 J<.1 J<.1 

J

3 J3 J260 J40 J3 J3 J30 J20 J<.1 J<.1 

CARBON, 

J

NTCKEL, J SELE- SILVER, JZINC, JCARBON, ORGANIC 
TOTAL NICKEL, SELF. NIUM. TOTAL SILVER, TOTAL ZINC, ORGANIC SUS.•. 
PFCOV JDIS- JNIUM, JDIS- JRECOV JDIS- JRECOV- JDIS- JDIS... JPENDED 
ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
MG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATE JAS NT) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
21... J3 J1 J2 J2 J0 J0 J30 J20 J6.7 J.4 

JAN 
13... 5 J5 J0 J0 J0 J0 J50 J10 J8.3 J.2 

MAP 
03... J5 J1 J2 J2 < 0 < 0 J160 J60 J8.1 J.6 

JUL 
14... 18 J1 J1 J1 J0 J0 J30 J<4 J9.0 J.3 

SFP 
16... J4 J3 J1 J1 J<1 J<1 J60 J10 J6.5 J.2 
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04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 'TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 18,80 MAR 3,81 MAY 12,81 JUL 14,81 SEP 16,81 

TIME 1300 1330 1330 1130 1330 


TOTAL CELLS/ML 1100 1800 1400 350 1100 


DIVERSITY:JDIVISION 1.6 0.1 1.7 1.5 1.5 

.CLASS 1.6 0.1 1.7 1.5 1.5 

..ORDER 2.3 0.1 2.2 2.2 2.2 

...FAMILY 3.0 0.1 3.0 2.8 2.4 

....GENUS 3.0 0.1 3.0 2.9 2.4 


CELLS PER- CELLS PFR... CELLS PER... CELLS PER... CELLSJPER.. 
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /MLJCENT 

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIUM 39 4 --
...MICRACTINIACEAE 
....MICRACTINIUM 39 4 170 12 
...00CYSTACEAE 
....ANKISTRODESMUS 13 1 13 4 14J1 
....00CYSTIS 13 1 
....SELFNASTRUM 64 6 39 3 13 4 
...SCENFDESMACEAE 
....SCENEDESMUS 52 4 55J5 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
••••CHLAMYDOMONAS 150 14 3000 22 52 15 1900J17 

CHRYSOPHYTA 
•BACILLARIOPHYCEAE 
..CFNTBALFS 
...COSCINODISCACEAE 
....CYCLOTELLA 100 10 651 19 5100,45 
....STEPHANODISCUS 26 2 
..PENNALES 
...ACHNANTHACEAE 
....COCCONEIS 13 1 0040 ..11. - - MOOR 

...FRAGILARIACEAE 

....SYNEDRA 26 2 13 4 

...GOMPHONEMATACEAE 

....GOMPHONEMA 26 2 

...NAVICULACEAE 

....NAVICULA 2200 20 140 10 650 19 28J2 

...NITZSCHIACEAE 
••••NITZSCHIA 2500 18 'J651 19 1800J16 
...SURIPELLACEAE 
....SURIRELLA 2600 24 26 2 

CRYPTOPHYTAJ(CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 13 1 96J8 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 77 7 13 4 14J1 

CYANOPHYTAJ(BLUE -GREEN ALGAE) 
•CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 90 8 2800 21 
..0SCILLATORIALES 
...0SCILLATORIACEAE 
....0SCILLATORIA - - 18000 99 41 

EUGLENOPHYTAJ(EUGLENOIDS) 
.EUGLENOPHYCEAE 
..EUGLENALES 
...FUGLENACEAE 
....EUGLENA 13 1 13 1 - -

PYRRHOPHYTA (FIRE ALGAE) 
.DINOPHYCEAE 
..DINOKONTAE 
...GLENODINIACEAE 
....GLENODINIUM •••• 4h, MAIO 40 52 15 14J1 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

*J
OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED) LESS THAN 1/2% 




--- 

--- 

 

372J STREAMS TRIBUTARY TO LAKE HURON 


04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C1, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

ONCE-DAILY 


DAYJOCTJDFCJJ APR MAYJJAUGJ
NOV JAN FEB MARJJJJUN JULJJSEP 

1 1050 1160 952 --- 953 __- --- •876 713 
2 --- 1050 931 --- --- --- ---
3 1060 --- 837 937 912 ---
4 1080 1020 921 1060 800 --- 846 ---
5 1020 1040 1040 936 --- --- --- 831 686 

6 1040 932 849 892 --- ---

7 --- --- 936 --- --- 702 ---

8 1180 910 876 --- 915 686 934 

9 --- 894 712 671 1000 

10 1120 1200 868 834 910 858 676 ---


11 1060 1110 1200 --- 889 684 912 806 686 

12 1060 1160 1120 693 823 --- --- 686 

13 1060 1090 799 982 --- --- 686 

14 95P --- --- --- 953 --- --- 696 1050 

15 1060 1480 975 --- 896 764 629 

16 1040 --- 1070 919 --- 832 690 900 
17 1040 994 1110 957 939 --- 850 811 686 889 
18 --- 996 1030 757 894 --- 811 --- 634 ---
19 975 996 1230 - --- 915 806 796 645 998 
20 --- --- 1210 --- 894 --- --- 754 666 ---

21 1080 998 887 764 727 686 ---

22 863 - --- --- 718 686 978 

23 999 1230 915 --- 723 707 983 

24 857 894 914 --- 688 722 967 

25 944 907 --- 853 --- 723 978 


26 --- --- 889 841 706 748 965 
27 1170 851 --- 907 755 --- 686 733 801 
28 1210 980 978 --- 705 854 707 588 ---
29 --- --- 1110 728 930 --- --- 706 ---
30 1210 988 --- 912 853 931 ---
31 --- 1060 912 --- --- 723, 875 

TEMPERATURE, WATER (OFG.JC). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
ONCE-DAILY 

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

1 15.0 4.0 .0 .0 11.0 9.0 
2 --- 3.0 .0 --- 11.0 
3 9.0 .0 .0 .0 14.0 
4 4.0 .0 .0 .0 ---
5 3.0 4.0 .0 .0 .0 20.0 

6 4.0 1.0 .0 .0 23.0 19.0 
7 3.0 .0 21.0 
8 4.0 .0 .0 .0 20.0 18.0 
9 .0 .0 20.0 13.0 
10 .0 .o .o 15.0 9.0 20.0 

11 .0 .0 15.0 7.0 20.0 22.0 
12 7.0 .0 .0 11.0 22.0 
13 6.0 .0 .0 --- 23.0 
14 -- .0 .0 9.0 22.5 20.0 
15 .0 .0 .0 --- 21.0 

16 7.0 .0 .0 .0 11.0 18.5 20.0 18.0 
17 .0 .0 .0 --- 12.0 18.0 21.0 17.0 
18 .0 .0 .0 16.0 21.0 20.0 
19 2.0 -- --- 1.0 --- 19.0 19.0 20.0 15.0 
20 3.0 7.0 21.0 21.0 

21 7.0 .0 .0 12.0 17.0 20.0 22.0 ---
22 5.0 -- 20.0 21.0 20.0 
23 2.0 .0 20.0 19.0 17.0 
24 5.n -- .0 7.0 20.5 20.0 18.0 
25 20.0 24.0 20.0 16.0 

26 .0 .0 10.0 20.0 21.0 18.0 
27 2.0 .0 10.0 --- 21.0 20.0 
28 1.0 .0 11.0 21.0 19.0 20.0 16.0 
29 .0 --- --- 20.0 ---
30 1.0 .0 10.0 20.0 20.0 
31 --- --- --- 19.0 22.0 
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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 year 1970-73, January 1978 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: April 1978 to September 1981 (discontinued). 

WATER TEMPERATURES: April 1978 to September 1981 (discontinued). 


REMARKS.--Daily specific conductance and water-temperature records are once-daily measurements made by a local observer, between 

0600 and 2100 hours. Samples are collected from a stilling well located in the Port Huron municipal water treatment plant. 

Depth-integrated samples for October, May, and September were collected from a boat along river cross section in the vicinity of 

the water treatment plant. 


COOPERATION.--Water discharges were furnished by the National Oceanic and Atmospheric Administration. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 260 micromhos Dec. 18, 1981; minimum daily, 194 micromhos Jan. 27, 28, 1980. 

WATER TEMPERATURES: Maximum daily, 24.0°C Aug. 14-16, 1980; minimum daily, 0.0°C on many days during winter periods. 


EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--A specific conductance value of 164 micromhos was observed July 3, 1972. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum daily, 260 micromhos Dec. 18; minimum daily, 203 micromhos on many days. 

WATER TEMPERATURES: Maximum daily;22.00C on many days during July and August; minimum daily, 0.0°C on many days during winter period. 


WATER OuALITy DATA, WATER YEAR OCTOHFR 1980 TO SEPTEMBER 1981 


DIS- OXYGEN, COLI- STREP-

CHARGE,J ON- FORM, TOCOCCIJHARD-
SPE-


INJ
CIFIC SOLVED FECAL, FECAL, HARD- NESS. CALCIUM 

CUBICJ OXYGEN.J(PER- 0.7JJKF AGAR NESSJJNONCAR-JDIS-
CON-


DUCT-

TIMEJANCE ATURE SOLVED SATUR- (COLS./ PER ASJJ


FEETJPH TEMPER- DIS- CENT UM-MF (COLS. (MG/L BONATE SOLVED

PEPJ
 (MG/L (MG/L


DATE SECOND (OMHoS) (UNITS) (DEG C)JJ 100 ML) CAC03)J
(MG/L)JATION) 100 ML)JJCAC03)JJAS CA) 


OCT 
08• • • 
NOV 

1100 215000 206 8.2 14.0 9.9 97 K3 <1 91 .21 25 

1 8... 1600 213000 206 8.0 5.0 11.8 K2 K8 90 17 25 
JAN 
23•• • 
MAR 

0930 174000 ?30 7.7 .5 14.0 100 <1 <1 98 23 27 

26... 0930 196000 222 7.7 2.0 14.2 104 K1 <1 91 9 26 
MAY 
20... 1200 208000 218 H.1 10.0 11.3 101 K1 <1 100 10 28 

JUL 
16... 1115 210000 208 8.1 21.5 7.5 86 K2 K7 100 18 29 

SEP 
23• • • 1115 211000 212 8.3 15.5 9.4 94 E13 K6 110 33 29 

MAGNF-Jsonium POTAS- POTAS- RICAR-JALKA- CARBON 

Slum, SODIUM.JAD-J
STUN, SIUm 40JRONATE CAR-JJDIOXIDE SULFATE
UNITYJ

PIS- DIS-J
SOAP- PIS- DIS- FET-FLO BONATE FIELD DIS- DIS-

SOLVED SOLVEDJ
TTON SOLVED SOLVEDJ
(MG/L FET-FLD (MG/L SOLVED SOLVED 

(MG/L (MG/L PERCENT RATIO (MG/L (PCT/L AS (MG/L AS (MG/L (MG/L


DATEJAS NA)J AS K)J
AS MG)J
SODIUMJAS K40)JAS CO3)J
HCO3)JCAC03) AS CO2) AS SO4) 


OCT 

08• • • 6.9 3.4 7 
 .2 .8 .60 98 0 80 .9 16 


NOV 

18... 6.8 3.3 7 .2 
 .9 .70 100 0 82 1.4 17


JAN 

23•• • 7.3 3.3 7 
 .1 .8 .60 100 0 82 2.9 
 17 


MAR 

26... 6.4 3.5 8 
 .2 1.0 .70 100 0 82 3.2 
 17 

MAY 

20•• • 7.3 4.2 A ..2 .9 
 .70 110 0 90 1.2 17 

JUL 

16• • • 7.8 4.3 8 .2 
 .9 .70 100 0 82 1.3 17 


SEP 
23... 8.1 3.4 6 --
.1 .8 120 0 77 .8 16 




374 J STREAMS TRIBUTARY TO ST. CLAIR RIVER 

04159130 ST. CLAIR RIVER AT PORT HURON, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

J

SOLTDS, soups. JNITRO- JNITRO- NITRO... 
CHLO... JFLLJO- JSILICA. RESIDUE SUM OF JSOLIDS, JNITRO- JGEN. JNITRO- JGEN, JGEN. 
RIOF, JRIDE, JDIS... JAT 180 JCONSTI- JDIS- JGEN, JNO2♦NO3 JGEN, JAMMONIA AMMONIA 
DIS- JDIS- JSOLVED JDEG. C TUENTS, JSOLVED NO2♦NO3 JDIS- JAMMONIA JDIS- JDIS- 
SOLVED SOLVED 1MG/L (-ITS- DI'S- (TONS TOTAL SOLVED TOTAL SOLVED SOLVED 
(mG/L (MG/L AS SOLVE() SOLVED PrP (MG/L (MG/L .(MG/L (MG/L (MG/L 

DATE JAS CL) JAS F) JSI02) J(MG/L) J(MG/L) JDAY) JAS N) JAS N) JAS N) JAS N) JAS NH4) 

OCT 
ON... 5.7 .1 1.2 112 103 65000 .32 .30 .020 .03 

NOV 
18... 6.2 .1 1.0 114 105 65600 .28 

JAN 
23... 6.1 .1 1.2 123 109 57800 .37 .35 <.010 <.010 .01 
MAR 
26... 6.3 .1 1.3 124 112 65600 .35 .35 .040 .020 .03 
MAY 
20... 6.5 <.1 .6 127 111 71300 .41 .41 .020 .030 .04 

JUL 
16... 6.3 <.1 .7 130 117 73700 .28 .26 .010 <.010 .01 

SEP 
23... 6.3 <.1 1.4 126 113 71800 .29 .020 .03 

J

NITRO- J SEDI- JSED. 

J

NITRO- GEN,AM- J PROS- JMENT, JSUSP. 

J

GEN. JMONIA ♦ JNITRO-. JNITRO- JPHOS- JPHOS- JPHORUS, CARBON, JSEDI- JDIS- JSIEVE 

J

ORGANIC ORGANIC GEN, JGEN. PHORUS, PHOPIJS DIS- ORGANIC MENT, CHARGE. DIAM. 

J

TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL. JSOLVED JTOTAL JSUS... JSUS- J% FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (M6/L (MG/L (MG/L PENCE() PENDED THAN 

DATE JAS N) JAS N) JAS N) JAS NO3) JAS P) JAS 004) JAS P) _AS C) J(MG/L) J(T•/DAY) .062 MM 

OCT 

J

-- J.21 J.53 JP.3 J.020 J.06 J.010 J1.7 J2 J1160 J100 

J

.29 J.29 J.57 J7.5 J.010 J.03 J.010 J2.3 J-- 

J

.20 J.57 JP.5 J.010 J.03 J<.010 J1.4 J-- 

J

.21 J.25 J.60 J?.7 J.020 J.06 J.010 J2.1 

J

.22 J.24 J.65 J7.9 J<.010 Jo03 J.010 J1.8 J5 J2810 J100 

J

.69 J.70 J.98 J4.3 J<.010 J.03 J<.010 J1.8 

J

<.010 J29 J16500 J100 

08... 
NOV 
18... 

JAN 
23•• • 

MAP 
26... 

MAY 
20... 

JUL 
16. • • 

SEP 
23... 
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04159130 ST. CLAIR RIVER AT PORT HURON, MI--CONTINUED 

WATER-DUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CHRO- 

J

BARIUM, JCADMIUM JMIUM, CHRO- COBALT, 
ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, 

J

ARSENIC DIS- RECOV- JRECOV- JRECOV.. DIS RECOV- DIS- 
TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 

TIME J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L JJUG/L J(UG/L J(UG/L 
DATE JAS AS) JAS AS) JAS BA) JAS BA) JAS CD) JAS CD) JAS CR) 'AS CR) JAS CO) JAS CO) 

OCT 
08... J1100 J1 J1 J100 J30 J2 J2 J10 J<10 J0 J0 

JAN 
23... J0930 J1 J0 J<50 J20 J<1 J<1 J20 J10 J0 J0 
MAR 
26... J0930 J0 J0 J100 J0 J0 J0 J20 J<10 J0 J0 

JUL 
16... J1115 J1 J1 J100 J20 J1 J10 J10 J3 J2 

SEP 
23... J1115 J3 J3 J100 J100 J3 J<1 J10 J10 J6 J3 

MANGA- 

J

COPPER, JIRON, JLEAD, JNESE" JMANGA- 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 J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CU) JAS CU) JAS FE) JAS FE) JAS PB) JAS PB) JAS MN) JAS MN) JAS HG) JAS HG) 

OCT 
08... J8 J3 J60 J0 J3 J1 J10 J0 J.2 J.2 

JAN 
23... J4 J2 �330 J<10 J3 J2 J10 J<1 J.1 J<.1 

MAP 
2A... 2 J2 J170 J20 J1 J1 J10 J10 J<.1 J<.1 

JUL 
16... J4 J2 J170 J<10 J6 JI J<1 J<1 J.2 J<.1 

SEP 
23... J11 J1 J530 J<10 J2 J1 J10 J10 J12 J.3 

CARBON, 

J

NICKEL, JSELE- SILVER, JZINC, JCARBON, ORGANIC 
TOTAL NICKEL' SELE- NIUM, TOTAL SILVER, TOTAL ZINC, ORGANIC SUS-
RECOV- DIS- NIUM, OIS- RECOV- DIS-. RECOV.- DIS- DIS- PENDED 
ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 

J

(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 
DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
OA... _2 _2 _0 _0 _0 _0 _10 _10 _1.4 _.3 

JAN 
23... J4 _0 _0 _0 _0 _0 _30 _<4 _1.4 _.0 

MAR 
26... _6 _1 _0 _0 _0 _0 _50 _10 _1.9 _.2 

JUL 
16... J10 J2 �0 J0 J0 J0 J20 J<4 J1.6 J.2 

SEP 
23... _3 _2 _<1 _<1 _<1 _<1 _10 _<10 _2.7 



 

- -- 

376 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 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 18,80 MAR 26,81 MAY 20,81 JUL 16,81 SEP 23,81 

TIME 1600 0930 1200 1115 1115 


TOTAL CELLS/ML 1100 170 4700 410 5700 


DIVERSITY:JDIVISION 0.4 1.0 1.3 0.8 1.4 

.CLASS 0.4 1.0 1.3 0.8 1.4 

..ORDER 0.9 1.4 2.1 0.9 1.b 

...FAMILY 1.3 1.4 2.4 0.9 1.9 

....GENUS 1.8 1.4 2.6 0.9 2.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PEP- CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....SCHROEDERIA 13 
...COCCOMYXACEAE 
....ELAKATOTHRIX 39 3 - - -
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIUM - - - 28 2200# 38 
...00CYSTACEAE 
....ANKISTRODESMUS 130 3 
....FRANCEIA * 0 
....00CYSTIS 13 1 - - 41 1 
...SCENEDESMACEAE 
....SCENEDESMUS - - 110 2 51 13 190 3 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS - - 42 1 13 3 
..ZYGNEMATALES 
...DESMIDIACEAE 
....COSMARIUM - • 0 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 90 8 120# 69 70 2 3300 81 96 2 
....MELOSIRA 64 6 - 240 5 - --
..PENNALES 
...CYMBFLLACEAE 
....AMPHORA -- -- - -- • 0 
....CYMBELLA -- -- -- -- * 0 
...FRAGILARIACEAE 
....ASTFRIONELLA 100 9 -- - --
....FPAGILARIA 730# 66 -- 390 8 -- 330 6 
....SYNFORA -- -- 84 2 --
...NAVICULACEAE 
....NAVICULA 13 1 -- - -- 41 1 
...NITZSCHIACEAE 
....NITZSCHIA 39 3 13 8 • 0 41 1 
...SURIPELLACEAE 
....SURIRELLA -- -- * 0 
...TABELLARIACEAE 
....TABELLARIA 9700 21 

CYANOPHYTAJ
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM - 430 7 

....ANACYSTIS 13 1 56 1 13 3 2000# 36 

....EUCAPSIS 110 2 

....GOMPHOSPHAERIA 560 12 -

..NOSTOCALES 

...HAMMATOIDEACEAE 

....RAPHIDIOPSIS 42 1 

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....LYNGBYA 110 2 

....OSCILLATORIA 1900# 41 


PVRRHOPHYTAJ
(FIRE ALGAE) 
.DINOPHYCEAE 
..DINOKONTAE 
...GLENODINIACEAE 
....GLENODINIUM 260 15 * 0 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




 

377 STREAMS TRIBUTARY TO ST. CLAIR RIVERJ
 

04159130 cT. CLAIR RIVER AT PORT HURON, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SPECIFIC (MICROMHOS/CM AT 25 DEG. c). WATER YEAR OCTOBERJ
CONDUCTANCEJ 1980 TO SEPTEMBER 1981 

ONCE-DAILY 


DAY OCT NOV DECJJAN FEB MARJJJJUN JULJSEP
APR MAYJJAUG 


1 
2 

208 
208 

208 
208 

210 
206 

205 
211 

214J203 206 
213J204 206 

210 
213 

208 
210 

209 
209 

208 
209 

207 
---

3 
4 
S 

209 
209 
---

207 
205 
205 

210 
209 
209 

222 
215 
212 

---J204 204 
213J206 204 
213J204 204 

213 
213 
210 

213 
211 
211 

209 
209 
209 

206 
208 
207 

207 
207 
207 

6 
7 
8 
9 

211 
209 
209 
210 

206 
206 
206 
204 

207 
207 
207 
207 

212 
210 
210 
210 

210J206 209 
210J210 206 
210J210 207 
210J210 206 

213 
217 
215 
213 

210 
208 
206 
204 

209 
209 
209 
209 

207 
207 
207 
207 

207 
207 
204 
206 

10 209 207 207 210 210J213 203 210 204 209 207 207 

11 
12 
13 
14 
15 

208 
209 
212 
210 
209 

208 
210 
210 
208 
208 

214 
208 
208 
211 
211 

214 
216 
217 
216 
216 

210J207 203 
204J212 203 
212J210 203 
208J218 203 
208J216. 203 

220 
224 
219 
216 
218 

204 
205 
208 
209 
209 

210 
210 
208 
210 
223 

207 
207 
207 
207 
207 

207 
203 
204 
204 
207 

16 
17 
18 
19 
20 

208 
215 
208 
208 
208 

---
208 
208 
209 
209 

211 
227 
260 
220 
214 

213 
213 
212 
210 
211 

206J229 208 
206J225 207 
206J227 206 
206J219 206 
206J219 213 

223 
223 
224 
219 
219 

208 
---. 
207 
207 
207 

210 
205 
208 
206 
206 

210 
206 
207 
210 
210 

210 
208 

21 
22 
23 
24 
25 

208 
209 
209 
208 
206 

209 
---
---
209 
211 

214 
227 
208 
208 
222 

211 
211 
212 
216 
215 

207J222 209 
203J218 206 
207J215 205 
205J217 207 
205J220 210 

212 
209 
213 
212 
213 

208 
207 
208 
209 
207 

206 
209 
207 
212 
207 

210 
210 
210 
210 
210 

26 
27 
28 
29 
30 
31 

208 
208 
206 
708 
208 
208 

211 
216 
210 
210 
210 
---

218 
216 
209 
209 
229 
226 

217 
212 
212 
214 
214 
214 

206J220 210 
209J220 209 
203J215 209 
---J209 209 

206 211 
206 ---

213 
---
210 
209 
206 
207 

207 
207 
207 
208 
208 
---

213 
213 
208 
222 
---
208 

210 
210 
208 
208 
210 
207 

C). WATERJJ

ONCE-DAILY 


TEMPERATURE. WATER (DEG.JYEAR OCTOBER 1980 TO SEPTEMBER 1981 


DAY OCT NOV DEC JAN FEBJMAR APR MAY JUN JUL AUG SEP 


1 17.0 9.0 5.5 .5 .5J2.0 2.0 8.0 11.0 16.0 21.0 21.0 

.5J2.0
2 17.0 8.5 5.5 .5 2.0 8.0 11.0 17.5 21.0 21.0 


3 17.0 8.5 4.0 .5 .5J
2.0 3.5 8.5 11.0 18.0 21.5 20.5 

4 16.0 8.5 4.0 .0 .5J
2.0 4.0 8.0 11.0 18.0 21.5 20.5 

5 16.0 8.5 .5 2.0 5.0 8.0 12.0 21.5 20.5
4.0 .5J 18.0 


6 16.0 8.5 4.0 .5 .5J2.0 4.0 8.0 12.0 18.0 22.0 20.5 

7 16.0 8.5 .5 2.0 4.0 8.0 12.0 22.0 19.5
4.0 .5J 19.0 

8 16.0 8.5 4.0 .5 .0J
2.0 3.5 8.0 12.0 20.0 22.0 19.5 


2.0 8.0
9 16.0 8.5 4.0 .5 .0J3.5 13.0 20.0 22.0 19.5 

10 15.0 8.5 4.0 .5 .0J3.5 14.0 22.0
2.0 8.5 21.0 19.5 


11 14.5 8.5 4.0 .5 .0J2.0 4.0 8.0 14.5 21.5 22.0 19.5 

12 14.0 8.5 4.0 .5 .0J
2.0 4.0 7.0 15.0 21.5 22.0 20.0 

13 14.0 9.0 4.0 .5 .0J
2.0 4.0 7.0 15.0 21.0 22.0 20.0 

14 13.0 7.0 3.0 1.0 .0J4.0 15.0 22.0
2.0 7.0 21.0 20.0 

15 13.0 7.0 3.0 .5J4.0 8.5 15.5 21.5 22.0 20.0
1.0 2.0 


16 13.0 --- 3.0 1.0 .5J2.0 4.0 8.5 16.0 22.0 22.0 20.0 

17 13.0 7.0 3.0 1.0 .5J5.5 15.5 22.0 21.0 20.0
2.0 8.5 

18 13.0 7.5 3.0 1.0 2.0 8.5 15.5 22.0 21.0 20.0
.5J5.5 

19 13.0 7.0 3.0 1.0 .5J
2.0 5.5 8.5 15.5 22.0 21.0 

20 13.0 6.5 .5 1.0 2.0 8.5 15.5 22.0 21.0
.5J5.5 


21 13.0 6.5 .5 1.0 .5J3.5 16.0 22.0 21.0
1.0 9.0 

22 13.0 .5 1.0 1.5J3.5 15.5 21.5 21.0
1.0 10.0 

23 13.0 .5 1.0 1.0 3.5 10.0 16.0 21.0 21.0
1.5J

24 13.0 6.5 .5 1.0 3.5 16.0 21.0 21.0
1.0 1.5J10.5 

25 11.0 6.5 1.0 .5 1.5J6.5 16.0 21.0 21.0
1.0 11.0 


26 10.5 6.5 1.0 .5 1.5J6.5 16.0 22.0 21.0
1.0 11.5 

27 10.5 5.5 .5 .5 1.0 11.0 16.5 22.0 21.0
1.5J6.5 

28 10.5 6.0 .5 .5 1.5J
2.0 6.5 12.0 16.5 22.0 21.0 

29 9.0 5.5 1.0 .5 ---J6.0 16.5 21.0 21.0
2.0 11.0 

30 9.0 5.5 1.0 .5 2.0 6.0 11.0 16.5 21.0 21.0 

31 9.0 --- 1.0 .5 2.0 --- 11.0 --- 21.0 21.0 
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378 STREAMS TRIBUTARY TO ST. CLAIR RIVER 

04159488 SILVER CREEK NEAR JEDDO, MI 

LOCATION.--Lat 43008'40", long 82039'07", in SEA NW' 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 mi2 (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 survey­
ing firm). 

REMARKS.--Records fair. Several observations of water temperature were made during the year. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 650 ft3/s (18.4 m3/s) Feb. 18, 1981, gage height, 10.43 ft (3.179 m), backwater from 
ice; minimum discharge, 0.05 ft3/s (0.001 m3/s) Aug. 23, 24, 25, 1981; 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 

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

Discharge 
(ft3/s) (0/s) 

Gage height 
(ft) (m) 

Feb. 18 -- *650 18.4 *a10.43 3.179 May 11 1800 403 11.4 7.45 2.271 
Feb. 23 0600 486 13.8 7.78 2.371 Sept. 5 0200 352 9.97 7.26 2.213 
Apr. 14 0800 313 8.86 6.99 2.131 

a Ice jam. 
Minimum discharge, 0.05 ft3/s (0.001 m3/s) Aug. 23, 24, 25, gage height, 3.66 ft (1.116 m). 

DISCHARGE. IN CONIC FEET PER 	 sECONO, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV 	 DECJJFEB APRJJUNJAUGJANJMAR MAYJJUL SEP 

1 .98 .45_ .94 .89 1.3 47 10 11_2.0 1.8 1.2 5.7 
2 1.3 .46_3.1 .89 1.4 22 7.0 7.0_1.6 2.5 1.1 6.2 
3 1.8 .60 4.0 .89 1.4 13 5.6 4.9_1.6 1.9 1.2 9.2 
4 3.0 1.4_5.5 .89 1.4 7.5 7.2 3.7 1.5 1.5 1.8 195 
5 4.1 5.9 6.5 .89 1.3 6.2 8.4 2.2_1.8 .99 1.9 263 

6 2.5 6.7_7.2 .89 1.3 5.0 6.5 1.8_1.7 1.0 1.4 60 
7 1.6 2.4_ 33 .89 1.2 6.8 6.0 1.9 1.1 1.1 2.3 21 
8 1.5 .61_80 .89 1.1 4.0 4.7 2.6_1.2 .53 5.0 10 
9 1.1 .59_ 74 .89 1.1 5.3 5.2 2.4 1.1 '1.8 4.3 5.8 

10 .87 2.6_22 .89 1.1 6.5 5.5 12_.80 1.8 1.8 3.6 

11 .77 4.3_18 .88 2.0 6.9 15 313_.99 1.8 1.3 2.4 
12 .62 3.8 5.8 .88 1.7 5.4 18 115 .84 1.9 1.7 1.9 
13 .51 3.5_3.8 .88 1.6 5.3 13 29 .74 1.8 1.6 1.4 
14 .70 2.6_3.0 .88 1.5 4.7 214 13_ 1.4 1.8 1.2 2.1 
15 2.6 .74_1.7 .88 1.5 3.0 41 26�1.6 2.0 3.1 3.0 

16 3.7 .76_1.4 .88 10 2.7 16 37_1.3 1.9 2.2 .70 
17 3.8 .70_1.2 .88 100 2.3 13 13_2.9 2.1 1.7 4.8 
18 3.4 1.2_ 1.0 .88 600 2.1 19 6.3_2.2 2.7 .74 6.9 
19 2.6 5.5_.95 .88 460 1.9 13 4.1_1.3 2.0 .47 5.6 
20 1.9 5.0_.90 .88 270 1.6 8.2 4.8 .91 2.2 .28 3.2 

21 1.8 4.4_.90 .90 107 2.2 7.9 2.7_1.9 3.5 .20 1.8 
22 2.2 4.6_ .90 .92 70 2.3 7.3 2.3_ 4.9 4.3 .08 44 
23 6.0 2.8�.90 .95 390 2.0 35 2.6_5.8 2.0 .07 33 
24 9.8 2.1_ .90 .96 115 1.9 25 2.8_3.9 1.2 .09 10 
25 4.0 2.9_.90 1.0 46 2.0 14 2.9_ 3.0 1.1 .09 4.9 

26 1.0 4.7_.89 1.0 29 3.9 6.6 2.8 1.5 1.5 .26 3.3 
27 .94 4.1_.89 1.1 17 11 4.6 2.3_1.2 1.6 .27 6.4 
28 1.2 1.2_.89 1.1 82 8.9 124 3.7_1.6 2.2 .59 9.7 
29 .77 .90_.89 1.2 --- 8.1 84 4.3_ 1.4 2.3 .83 4.7 
30 .61 .95_.89 1.2 10 25 3.4_1.6 2.0 .93 5.4 

---_31 .51 .89 1.3 13 -__ 2.9_ --- 2.3 .44 ---

TOTAL 68.18 78.46_283.83 29.33 2316.9 224.5 769.7 645.4_55.38 59.12 40.64 734.70 
MEAN 2.20 2.62_9.16 .95 82.7 7.24 25.7 20.8 1.85 1.91 1.31 24.5 
MAX 9.8 6.7_80 1.3 600 47 214 313 5.8 4.3 5.0 263 
MIN .51 .45_.89 .88 1.1 1.6 4.6 .74 .53 .071.8J .70 
CFSM .11 .13 .45 .05 4.02 .35 1.25 1.01 .09 .09 .06 1.19 
IN. .12 .14 .51 .05 4.18 .41 1.39 1.17 .10 .11 .07 1.33 

CAL YR 1980 TOTAL 5034.85 MEAN 13.8 MAX 417 MIN_.42 CFSM .67 IN 9.09 
WTP._YR 1981_TOTAL 5306.14_MEAN 14.5 MAX 600 MIN_.07 CFSM .70 IN 9.58 
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379 STREAMS TRIBUTARY TO ST. CLAIR RIVER 

04159500 BLACK RIVER NEAR FARGO, MI 

LOCATION.--Lat 43005'32", long 82037'05", in NMI 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 mil (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.--37 years, 278 ft3/s (7.873 m3/s), 7.87 in/yr (200 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,400 ft3/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 ft3/s (269 m3/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 m3/s) Sept. 18, 19, 1946. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 3,500 ft3/s (99.1 m3/s) and maximum (*): 

Discharge Gage height Discharge Gage height 
Date Time (ft3/s) (113/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 

Feb. 19 1000 *5990 170 *12.39 3.776 Sept. 6 0300 4820 137 11.22 3.420 
May 12 1700 3710 105 9.91 3.021 

Minimum discharge, 21 ft3/s (0.59 m3/s) July 28; minimum gage height, 1.92 ft (0.585 m) July 15, 17, 18, 28. 

DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJJJAPR MAY JUNJJUL AUG SEP 

1 76 47 47 39 36 1830 234 1010 91 40 45 205 
2 70 44 52 39 35 1480 206 507 85 39 35 724 
3 65 42 54 38 34 771 171 350 78 38 29 1530 
4 70 43 62 38 33 472 154 268 73 38 25 2210 
5 106 44 66 38 33 383 163 221 72 39 26 4220 

6 130 49 68 38 33 322 159 192 71 62 24 4750 
7 110 51 91 37 33 274 139 171 70 68 25 4580 
8 91 46 296 37 33 235 123 153 66 56 44 4120 
9 78 44 789 37 34 224 122 137 64 45 455 3190 

10 70 43 848 37 37 227 176 137 63 38 687 1850 

11 63 45 505 36 60 255 262 998 62 34 357 641 
12 57 43 256 36 80 253 372 3380 61 32 168 358 
13 52 42 215 36 65 238 418 3320 59 29 100 272 
14 52 43 200 36 65 236 1180 2280 57 27 76 214 
15 55 42 160 36 70 194 1990 868 57 24 69 190 

16 64 40 130 36 90 191 1520 680 55 24 74 165 
17 92 39 110 36 320 178 670 590 55 23 92 373 
18 114 39 90 36 2400 159 457 402 54 24 77 1670 
19 125 40 80 36 5800 143 364 306 52 26 63 1670 
20 121 42 70 36 5540 129 277 252 50 26 51 963 

21 101 42 60 36 5000 125 231 213 49 28 40 516 
22 86 42 50 36 4370 121 197 182 96 28 34 1060 
23 79 42 45 36 4150 116 234 160 130 27 32 1740 
24 78 41 42 36 4290 115 337 143 117 25 29 1090 
25 69 41 40 36 3470 117 350 134 83 23 25 507 

26 62 40 40 37 2230 122 290 138 66 23 23 361 
27 58 40 40 38 1150 144 231 132 58 23 23 534 
28 54 40 40 39 1060 173 303 120 52 27 25 1630 
29 54 39 39 39 --- 182 1070 111 47 33 41 1150 
30 51 45 39 38 186 1710 105 42 62 160 524 
31 49 --- 39 37 225 --- 98 --- 58 172 ---

TOTAL 2402 1280 4663 1146 40551 9820 14110 17758 2035 1089 3126 43007 
MEAN 77.5 42.7 150 37.0 1448 317 470 573 67.8 35.1 101 1434 
MAX 130 51 848 39 5800 1830 1990 3380 130 68 687 4750 
MIN 49 39 39 36 33 115 122 98 42 23 23 165 
CFSM .16 .09 .31 .08 3.02 .66 .98 1.19 .14 .07 .21 2.99 
IN. .19 .10 .36 .09 3.14 .76 1.09 1.38 .16 .08 .24 3.33 

CAL YR 1980 TOTAL 84911 MEAN 232 MAX 4310 MIN 26 CFSM .48 INJ6.58 
wTR YR 1981 TOTAL 140987 MEAN 386 MAX 5800 MIN 23 CFSM .80 IN 10.93 
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380 
 STREAMS TRIBUTARY TO ST. CLAIR RIVER 


04159500 BLACK RIVER NEAR FARGO, MI--CONTINUED 


WATER-QUALITY RECORDS 


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 29.5°C July 13, 1981; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 29.5°C July 13; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MAX	JMAXJJMAX MAX MAX MAXJ


OCTOBER NOVEMBFR DECEMBER JANUARY FEBRUARY MARCH 


DAYJMIN MIN MINJJJMINJJMINJJMIN 


1 	 5.5 5.0 2.0 1.5 .0 .0 .0 .0 1.5 1.5 

2 	 5.5 5.0 2.5 1.0 .0 .0 .0 .0 1.5 1.5

3 	 1.0 .0 .0 .0 .0 .0 1.5 .5 

4 	 .0 .0 .0 .0 .0 .0 1.5 .5 

5 	 .0 .0 .0 .0 .0 .0 1.0 .5 


b 	 .0 .0 .0 .0 .0 .0 1.5 .5 

7 	 2.0 .0 .0 .0 .0 .0 1.5 .5 

8 	 3.0 2.0 .0 .0 .0 .0 3.0 1.0 

9 	 3.0 2.5 .0 .0 .0 .0 3.5 2.5 

10 	 2.5 1.0 .0 .0 .0 .0 3.5 3.0 


11 	 6.0 4.5 1.0 .0 .0 .0 .0 .0 3.0 2.5 

12 	 3.5 2.5 .0 .0 .0 .0 .0 .0 4.0 2.0 

13 --- 3.0 2.5 .0 .0 .0 .0 .0 .0 4.0 2.5 

14 	 3.5 3.0 .0 .0 .0 .0 .0 .0 3.5 2.0 

15 	 3.5 3.5 .0 .0 .0 .0 .0 .0 4.5 3.0 


16 	 3.5 3.0 .0 .0 .0 .0 .0 .0 4.5 3.5 

17 	 3.0 3.0 .0 .0 .0 .0 .0 .0 4.0 2.5 

18 	 3.0 3.0 .0 .0 .0 .0 .0 .0 3.0 2.0 

19 	 3.0 1.5 .0 .0 .0 .0 .0 .0 2.5 2.0 

20 	 1.5 1.5 .0 .0 .0 .0 .0 .0 2.0 1.5 


21 9.5 9.0 1.5 1.0 .0 .0 .0 .0 .5 .5 3.5 2.5 

22 9.0 8.0 1.5 1.0 .0 .0 .0 .0 1.0 .5 4.5 2.0 

23 8.5 7.0 1.5 1.0 .0 .0 .0 .0 2.0 1.0 5.5 3.0 

24 9.0 7.0 2.5 1.5 .0 .0 .0 .0 2.0 2.0 6.5 4.5 

25 9.0 8.5 2.5 1.0 .0 .0 .0 .0 2.0 1.5 7.0 4.5 


2h 8.5 7.0 1.5 .5 .0 .0 .0 .0 2.0 1.5 6.5 5.0 

27 7.0 6.0 .5 .5 .0 .0 .0 .0 1.5 1.5 8.0 5.5 

28 6.5 5.5 1.0 .5 .0 .0 .0 .0 1.5 1.5 8.5 6.0 

29 5.5 4.5 1.5 1.0 .0 .0 .0 .0 --- --- 10.0 8.0 

30 5.0 4.0 2.0 1.0 .0 .0 .0 .0 	 11.0 10.0 

31 6.0 5.5 --- .0 .0 .0 .0 12.0 10.0 


MONTH 3.0 .0 .0 .0 2.0 .0 12.0 .5 
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STREAMS TRIBUTARY TO ST. CLAIR RIVERJ
 

04159500 BLACK RIVER NEAR FARGO• MI--CONTINUED 


TEmpERATuRE. WATER (DEG. C1• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MAXJMAXJJ
DAYJMIN MIN MAXJJMAX MAX MINJJMIN
MINJMINJJ MAXJ


APRIL MAY 
 JUNE JULY AUGUST SEPTEMBER 

1 12.5 11.5 12.5 10.5 19.5 15.5 22.5 21.5 25.0 21.5 23.0 21.5
2 12.5 10.5 13.5 11.0 20.5 17.0 24.5 21.0 25.5 22.5 22.5 21.0
3 13.0 10.5 14.5 11.5 
 21.5 19.5 25.5 22.0 25.5 23.5 21.0 20.0
4 13.0 12.0 15.5 12.5 22.0 20.0 25.5 23.0 26.5 23.0 20.0 19.5

5 13.0 9.5 15.0 13.5 23.5 20.0 26.5 23.0 26.5 23.0 19.5 19.5 

0 11.5 8.6 14.5 12.5 
 25.0 22.0 27.0 23.5 25.5 22.0 19.5 19.0
7 12.0 9.0 15.0 11.5 23.0 21.0 28.0 24.5 25.0 22.0 19.0 18.5
8 12.5 10.0 16.0 12.0 
 22.0 20.5 28.5 26.0 24.0 22.0 19.0 19.0
9 14.5 12.0 15.5 14.0 
 22.5 20.5 28.5 26.5 23.0 21.5 18.5 18.5
10 14.0 11.5 15.0 11.0 22.5 20.5 
 28.0 23.5 21.0 20.0 19.5 17.5 


11 13.6 13.0 11.0 8.0 
 22.5 20.0 27.5 23.5 22.0 20.5 21.0 18.0
12 13.5 11.5 8.0 7.5 22.0 21.0 28.0 24.5 22.5 20.5 21.0 19.0

13 11.5 10.5 9.5 7.5 21.5 20.0 
 29.5 25.5 24.0 21.0 21.0 19.0
14 11.0 10.5 10.5 9.0 21.0 19.5 28.0 24.5 24.0 22.5 20.0 20.5

15 10.5 9.0 10.5 10.5 26.0 21.0 25.5 22.5 23.5 22.0 19.5 18.5 

lb 10.0 8.5 13.0 10.0 
 25.5 22.0 27.0 22.5 22.5 21.0 17.5 17.5
17 12.5 10.0 13.0 11.5 23.5 20.5 27.0 22.5 22.0 19.0 15.5 15.5
18 13.5 12.0 14.0 11.5 24.5 
 20.5 27.0 23.0 21.5 18.5 15.0 14.0

19 12.5 11.5 15.0 12.5 23.5 
 21.0 26.5 24.0 21.5 19.0 14.0 14.5 

20 12.0 10.5 16.0 13.0 23.0 19.5 25.5 24.5 22.5 19.5 13.0 14.5 

21 11.5 9.0 18.0 14.5 23.5 20.5 24.5 22.0 23.0 20.0 13.5 14.0

22 11.5 10.0 19.5 16.0 22.0 20.5 24.0 20.0 23.5 20.0 13.5 13.0
23 12.5 10.5 21.0 17.5 22.0 19.0 24.5 19.5 24.5 20.5 15.0 12.5
24 
 11.5 10.0 20.5 19.0 22.5 20.0 25.5 21.0 24.5 21.5 16.0 12.5
25 10.0 9.0 21.5 
 18.5 23.5 21.5 26.5 21.5 24.0 20.5 13.5 13.5 


10.0 8.0 23.0 70.0 22.5 20.0 25.0 23.0 23.5 20.0 15.0 13.5
27 12.0 9.0 22.5 18.0 
 22.5 19.0 24.5 21.0 22.5 21.0 16.0 15.0
28 11.5 11.0 18.0 17.0 23.5 20.0 22.5 20.0 22.5 20.5 16.0 15.5
29 11.0 10.5 20.5 16.5 
 26.5 21.5 22.5 19.0 22.5 21.5 15.5 14.0
30 11.0 9.5 20.5 18.5 25.5 
 22.5 23.0 19.5 22.5 21.0 14.0 13.0
31 
 19.0 16.0 23.5 20.5 22.5 21.5 ---

MONTH 14.5 8.0 23.0 7.5 26.5 
 15.5 29.5 '19.0 26.5 18.5 23.0 12.5 
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382 STREAMS TRIBUTARY TO ST. CLAIR RIVER 

04160570 NORTH BRANCH BELLE RIVER AT IMLAY CITY, MI 

LOCATION.--Lat 43°01'49", long 83004'02", in SW4 NW4 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.--Water-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. Sev­
eral observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--16 years, 11.3 ft3/s (0.320 m3/s), 8.53 in/yr (217 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 334 ft3/s (9.46 m3/s) Apr. 19, 1975, gage height, 9.33 ft (2.8-44 m); no flow for
part of each day June 27, 28, 1977, June 26-28, 1979, caused by irrigation pumpage. 

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) 

Feb. 19 0400 *172 4.87 *7.17 2.185 Apr. 28 1800 69 1.95 4.96 1.512 
Feb. 23 0800 123 3.48 6.15 1.875 May 11 1200 144 4.08 6.54 1.993 
Feb. 28 1100 60 1.70 4.77 1.454 Sept. 4 2000 94 2.66 4.50 1.372 
Apr. 14 1100 85 2.41 5.32 1.622 

Minimum daily discharge, 1.0 ft3/s (0.028 m3/s) Aug. 23-25. 

DISCHARGE, IN CURIC FEET PER SECOND• wATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJANJFEN MAR APR MAY JUNJJUL AUG SEP 

1 3.4 4.0 6.3 4.2 5.8 45 15 23 6.7 4.5 2.7 12 
2 4.9 4.0 13 4.2 6.0 36 13 17 6.3 4.5 2.4 8.7 
3 
4 
5 

6.0 
6.2 
5.2 

4.2 
4.2 
4.1 

18 
11 
8.4 

4.2 
4.2 
4.1 

6.6 
7.0 
7.0 

28 
23 
21 

12 
15 
14 

14 
12 
11 

6.5 
7.2 
5.9 

4.1 
4.6 
4.8 

2:3 
2.3 
2.0 

8.1 
63 
63 

6 
7 

15 
7.0 

3.8 
3.9 

8.6 
37 

4.1 
4.1 

7.0 
7.0 

18 
18 

11 
9.9 

10 
9.4 

5.4 
5.0 

4.0 
3.6 

1:8 
2.3 

43 
31 

8 6.0 4.8 49 4.1 7.0 14 9.2 8.8 5.0 3.3 3.3 23 
9 4.4 4.6 47 4.1 7.0 15 12 8.6 4.8 3.1 3.1 16 
10 4.0 4.1 30 4.1 8.0 16 11 21 4.7 2.8 2.4 11 

11 4.2 3.8 23 4.0 11 lb 21 119 4.6 2.6 2.1 7.9 
12 3.6 3.6 15 4.0 15 15 19 98 4.5 2.5 2.1 6.3 
13 3.4 4.1 13 4.0 12 15 17 57 4.2 2.4 1.8 5.5 
14 
15 

3.8 
9.0 

4.7 
4.4 

12 
7.6 

4.0 
4.0 

10 
12 

15 
12 

65 
37 

39 
34 

19 
25 

2.1 
2.0 

1.8 
3.3 

5.1 
4.7 

16 9.8 3.9 6.6 4.0 22 12 25 30 16 2.1 3.1 5.0 
17 
18 

8.7 
8.4 

4.0 
4.9 

6.3 
5.8 

4.0 
4.0 

he, 
137 

11 
10 

20 
18 

22 
17 

12 
9.4 

2.2 
2.5 

3.3 
1.5 

13 
12 

19 7.3 4.1 6.1 4.0 170 9.6 14 15 7.9 2.3 2.2 8.6 
20 6.2 4.2 5.5 4.0 149 9.1 13 12 6.5 3.0 1.7 6.7 

21 7.3 4.4 5.0 4.0 98 9.1 11 10 5.9 3.4 1.2 7.3 
22 6.4 4.3 4.8 4.0 72 9.0 10 9.8 10 2.7 1.1 23 
23 5.4 4.2 4.6 4.0 114 9.1 27 8.7 8.9 2.4 1.0 17 
24 5.0 4.4 4.5 4.5 89 9.6 22 9.1 7.5 2.2 1.0 12 
25 6.4 4.4 4.4 4.7 64 9.9 17 10 6.6 2.0 1.0 9.0 

26 5.8 4.0 4.3 5.0 50 12 14 9.4 5.6 4.7 1.1 8.9 
27 4.8 4.1 4.3 5.5 39 16 13 8.9 4.9 4.0 1.4 14 
28 
29 

4.5 
4.3 

5.1 
5.6 

4.3 
4.2 

5.8 
6.0 

55 14 
14 

49 
46 

9.2 
8.5 

4.3 
4.1 

8.9 
7.0 

4.3 
12 

12 
8.2 

30 4.4 5.8 4.2 6.0 16 30 7.8 3.8 4.2 10 9.2 
31 4.4 --- 4.2 5.8 18 --- 7.3 --- 3.2 6.8 ---

TOTAL 185.2 129.7 378.0 136.7 1253.4 495.4 610.1 676.5 228.2 107.7 88.4 474.2 
MEAN 5.97 4.3? 12.2 4.41 44.8 16.0 20.3 21.8 7.61 3.47 2.85 15.8 
MAX 15 5.8 49 6.0 170 45 65 119 25 8.9 12 63 
MIN 3.4 3.6 4.2 4.0 5.8 9.0 9.2 7.3 3.8 2.0 1.0 4.7 
CFSM .33 .24 .68 .25 2.49 .89 1.13 1.21 .42 .19 .16 .88 
IN. .38 .27 .78 .28 2.59 1.02 1.26 1.40 .47 .22 .18 .98 

TOTAL 4021.07 MEAN 117 .80 CFSM .61 IN 8.31CAL YR 1980J11.0 MAXJMINJ
WTR YR 4763.50 MAX MINJIN 9.841981 TOTAL MEAN 13.1 170 1.0 CFSM .73 
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383 STREAMS TRIBUTARY TO ST. CLAIR RIVER 

04160600 BELLE RIVER AT MEMPHIS, MI 

LOCATION.--Lat 42°54'03", long 82°46'09", in NW' 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 mil (391 km2). 

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.--19 years, 84.3 ft3/s (2.387 m3/s), 7.58 in/yr (193 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 ft3/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) 

Feb. 19 0900 *1570 44.5 *7.04 2.146 May 12 0900 956 27.1 5.80 1.768 
Feb. 23 2000 1270 36.0 6.50 1.981 • Sept. 5 1400 749 21.2 4.93 1.503 

Minimum discharge, 6.6 ft3/s (0.19 m3/s) Aug. 27, gage height, 1.32 ft (0.402 m). 

DISCHARGE. IN CumIC FEET PEP SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

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

1 18 23 23 23 22 356 101 188 37 19 ' 17 27 
2 18 23 26 23 22 307 88 122 36 18 14, 38 
3 19 23 9u 23 23 226 71 88 34 19 13 36 
4 23 24 mu 23 25 168 64 71 33 19 12 452 
5 27 24 60 23 26 144 77 61 33 '22 11 /00 

6 27 24 38 22 26 125 78 55 31 26 11 595 
7 27 23 41 22 26 106 65 49 29 23 11 377 
8 28 24 152 22 26 87 55 46 27 19 11 203 
9 23 24 243 22 26 77 53 45 26 17 14 112 

10 21 25 226 22 26 94 57 53 25 15 15 79 

11 20 24 133 22 35 110 67 378 25 14 13 61 
12 19 23 87 21 44 106 128 888 24 12 12 47 
13 19 21 65 21 4u 99 136 680 22 12 11 38 
14 19 21 55 21 37 92 254 387 26 12 13 30 
15 20 22 45 21 40 78 409 265 125 11 14 26 

16 31 22 40 21 48 74 290 288 187 10 13 24 
17 35 21 35 21 160 7u 186 220 106 9.3 13 28 
18 34 21 32 21 880 63 156 143 59 11 12 58 
19 33 20 30 21 1520 57 129 106 45 11 12 74 
20 31 21 28 21 1400 53 99 84 37 11 10 58 

21 29 20 26 24 1300 51 81 70 30 12 9.1 47 
22 27 19 25 21 1070 49 68 60 30 17 11 211 
23 28 20 25 21 1150 48 108 54 38 11 9.7 299 
24 26 20 24 21 1120 49 196 50 41 9.4 8.4 173 
25 26 14 23 21 793 50 159 46 34 9.2 8.3 100 

26 26 19 23 22 519 53 116 51 30 11 8.5 73 
27 28 20 23 22 360 81 90 47 26 16 7.9 66 
28 27 20 23 23 299 106 110 43 22 24 9.4 73 
29 25 20 23 23 --- 89 365 41 20 26 ' 18 68 
30 24 22 23 23 85 323 41 19 32 _ 28 55 
31 23 --- 23 22 96 --- 39 --- 22 28 ---

TOTAL 781 652 1790 676 11063 3251 4179 4759 1257 499.9 398.3 4228 
MEAN 25.2 21.7 57.7 21.8 396 105 139 154 41.9 16.1 12.8 141 
MAX 35 25 243 23 1520 356 409 888 187 32 28 700 
MIN 18 19 23 21 22 48 53 39 19 9.2 7.9 24 
CFSM .17 .14 .38 .14 2.62 .70 .92 1.02 .28 .11 .09 .93 
IN. .19 .16 .44 .1/ 2.73 .80 1.03 1.17 .31 .12 .10 1.04 

CAL YR 1980 TOTAL 26472.8 MEAN 72.3 MAX 1020 MIN 9.8 CFSM .48 IN 6.52 
WTR YR 1981 TOTAL 33534.2 MEAN 91.9 MAX 1520 MIN 7.9 CFSM .61 IN 8.26 
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STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04160800 SASHABAW CREEK NEAR DRAYTON PLAINS, MI 


LOCATION.--Lat 42°43'12", long 83°21'13", in SE; 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.] 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.--146P 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) from topographic 

map (nearest 10 ft). 


REMARKS.--Records good except those for the winter period and those for periods of plugged intakes, Feb. 19, 20,.22-26, which are fair. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--22 years, 12.1 ft3/s (0.343 m3/s), 7.86 in/yr (200 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 (*): 


DischargeJGage height DischargeJGage height 

Date TimeJ (m) Date TimeJ (ft)J
(ft3/s) (m3/s)J	 (ft3/s) (m3/s)J(m)
(ft)J


Feb. 19J*74 unknownJ 1700JJ 3.42 1.042
unknownJ2.10JJ Sept. 4 56 1.59JJ

Apr. 14J48 3.26 Sept. 30 aJ1.067
1600J1.36JJ0.994JJ 2400JJ *3.50J


a Stage rising, peak occurred Oct. 1, 1981. 


Minimum discharge, 0.65 ft3/s (0.018 m3/s) Aug. 25, 26, gage height, 1.80 ft (0.549.m). 


DISCHARGE. IN CuPIC FEET PER 	SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

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

1 
2 
3 

9.4 
11 
11 

7.3 
7.0 
7.0 

8.7 
13 
17 

6.6 
6.4 
5.4 

5.6 
5.6 
6.6 

44 
42 
37 

23 
21 
19 

26 
24 
22 

11 
10 
9.7 

3.7 
3.7 
3.5 

1.8 
1.6 
1.6 

3.1 
6.7 
7.6 

4 
5 

11 
11 

7.3 
7.0 

11 
10 

6.4 
6.4 

5.6 
8.6 

35 
35 

20 
20 

20 
19 

9.4 
8.4 

3.1 
2.9 

1.4 
1.3 

48 
49 

8 
7 
H
9 

10 

10 
10 
10 
9.7 
9.0 

6.7 
7.0 
8.1 
8.1 
7.8 

10 
14 
20 
24 
20 

6.4 
6.4 
6.4 
6.4 

6.4 

5.6 
5.6 
5.6 
5.6 
5.6 

32 
31 
29 
28 
?d 

18 
16 
14 
15 
15 

17 
15 
14 
14 
20 

7.8 
7.3 
8.7 
9.7 
8.4 

2.7 
2.5 
2.2 
2.2 
2.3 

1.2 
1.8 
2.0 
1.7 
1.6 

39 
30 
21 
16 
13 

11 
12 
13 
14 
15 

9.0 
8.4 
8.1 
8.1 
9.7 

7.6 
7.0 
7.0 
7.0 
6.7 

20 
14 
12 
11 
10 

6.3 
6.3 
6.3 
6.3 
6.3 

B.0 
10 
9.0 
9.0 

10 

27 
27 
27 
24 
22 

23 
30 
33 
44 
40 

39 
38 
32 
29 
32 

7.3 
6.7 
6.7 
8.1 
9.7 

2.0 
1.8 
2.7 
2.7 
2.2 

1.6 
1.3 
1.2 
1.1 
1.7 

12 
11 
10 
9.7 
9.0 

16 
17 
18 
19 
20 

9.7 
10 
10 
9.4 
9.6 

6.4 
6.7 
7.0 
6.7 
6.7 

9.0 
6.6 
6.0 
'7.6 
7.4 

6.3 
6.3 
6.3 
6.3 
6.3 

11 
14 
29 
63 
64 

21 
20 
17 
16 
15 

33 
31 
27 
24 
22 

36 
32 
28 
25 
23 

8.7 
7.8 
6.7 
6.2 
5.2 

2.0 
1.8 
1.7 
2.0 
1.8 

1.6 
1.3 
1.1 
.99 
.99 

9.4 
13 
13 
12 
11 

21 
22 
23 
24 
25 

9.4 
9.4 
8.4 
8.1 
9.4 

7.0 
6.4 
6.4 
6.7 
7.0 

7.2 
7.2 
7.0 
7.0 
7.0 

6.3 
6.2 
6.0 
6.0 
5.8 

56 
48 
47 
48 
46 

14 
13 
13 
13 
13 

20 
19 
30 
28 
e6 

20 
18 
17 
15 
15 

4.9 
9.4 
8.4 
7.0 
6.2 

1.7 
1.7 
1.6 
1.4 
1.3 

.90 

.90 

.90 

.81 

.73 

12 
24 
19 
17 
15 

26 
27 
28 
29 
30 
31 

9.0 
8.4 
8.1 
7.8 
7.6 
7.3 

6.4 
6.7 
7.3 
7.6 
8.1 
---

7.0 
6.8 
6.0 
6.8 
6.6 
6.6 

5.t6 
5.7 
5.7 
5.6 
5.6 
5.6 

44 
43 
45 
---

16 
22 
2U 
19 
22 
25 

23 
22 
24 
27 
27 

---

14 
14 
14 
13 
13 
12 

5.4 
4.9 
4.5 
3.7 
3.7 
---

1.4 
1.3 
3.1 
3.7 
2.7 
2.2 

.73 

.73 
2.0 
3.3 
4.5 
3.7 

14 
14 
13 
12 
19 

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

286.4 
9.24 

11 
7.3 
.44 
.51 

211.7 
7.06 
8.1 
6.4 
.34 
.38 

331.3 
10.7 

24 
6.6 
.51 
.59 

1q1.5
6.18 
6.6 
5.6 
.30 
.34 

665.0 
23.1 

69 
S.6 

1.14 
1.18 

747 
24.1 

44 
13 

1.15 
1.33 

734 
24.5 

44 
14 

1.17 
1.31 

669 
21.6 

39 
12 

1.03 
1.19 

221.6 
7.39 

11 
3.7 
.35 
.39 

71.6 
2.31 
3.7 
1.3 
.11 
.13 

48.08 
1.55 
4.5 
.73 
.07 
.09 

502.5 
16.8 

49 
3.1 
.80 
.89 

CAL YR 1980 TOTAL 4749.'10 
WTR YR 1981 TOTAL 4679.68 

MEAN 13.0 
AEAN 12.8 

MAX 69 
MAX 69 

MIN 4.0 
MIN .73 

CFSM .62_ IN 8.45 
CFSM .61 IN 8.33 
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385 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04160900 CLINTON RIVER NEAR DRAYTON PLAINS, MI 

LOCATION.--Lat 42°39'37", long 83°23'25", in NE14 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.--Water-stage recorder. Altitude of gage is 940 ft (287 m) from topographic map (nearest 10 ft). Jan. 29 to July 9, 1964, 
nonrecording gage at same site and datum. 

REMARKS.--Records good. Some regulation and occasional diversion for lake level control at many lakes above station. Several obser­
vations of water temperature were made during the year. 

AVERAGE DISCHARGE.--22 years, 49.8 ft3/s (1.410 m3/s), 8.54 in/yr (217 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, 120 ft3/s (3.40 m3/s) Sept. 10, gage height, 3.55 ft (1.082 m); minimum, 7.3 ft3/s 
(0.21 m3/s) July 27, gage height, 1.98 ft (0.604 m). 

DISCHARGE. IN CuRIC FEET PER SECOND. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

Day OCT NOV DEC JAN FEH MAW APR MAY JUN_ JUL AUG SEP 

1 46 45 35 42 32 108 46 64 35 11 9.6 13 
2 49 42 39 42 34 104 48 66 34 13 9.6 15 
3 4" 40 38 41 34 102 48 64 33 13 9.6 21 
4 47 38 38 46 32 100 49 64 16 13 9.3 66 
5 4', 37 38 42 31 97 49 61 14 13 9.0 107 

6 44 37 39 41 31 95 49 61 14 12 8.8 108 
7 42 38 42 41 31 92 46 46 16 15 11 109 
8 41 34 46 40 31 90 46 22 21 15 11, 110 
9 41 35 47 39 30 . 87 47 20 18 11 11 109 

10 40 34 47 38 32 84 45 .J27 17 9.6 11 114 
, 


11 39 33 48 37 38 80 49 54 25 9.7 12 116 
12 33 34 49 37 55 76 52 103 31 9.3 12 107 
13 13 35 50 35 43 74 52 98 31 9.7 12 104 
14 23 35 50 33 41 69 64 95 31 9,2 15 85 
15 31 35 50 28 35 65 73 99 29 9.1 16 45 

16 31 35 50 27 35 61 79 102 30 9.2 11 28 
17 31 34 49 27 39 58 95 100 25 9.3 11 40 
18 31 36 49 27 44 55 107 96 15 9.7 13 62 
19 30 40 49 27 48 52 105 89 15 10 11 51 
20 30 43 48 28 52 50 99 80 15 9.8 10 30 

21 30 41 46 32 54 49 92 30 16 10 10 34 
22 29 40 45 33 66 45 78 30 21 12 11 46 
23 29 40 45 32 78 45 61 34 26 11 10 64 
24 28 38 46 32 86 43 57 41 34, 8.8 10 64 
25 29 37 51 32 113 42 57 41 33 9.0 9.9 65 

26 28 35 44 32 113 45 57 40 26 9.3 14 60 
27 2A 36 43 31 112 44 57 40 16 8.3 20 52 
26 28 35 41 31 111 42 60 38 14 10 13 50 
29 26 35 42 31 --- 43 61 38 12 9.8 12 45 
30 24 34 42 31 45 64 39 9.9 9.7 13 43 
31 35 --- 43 31 47 --- 38 --- 9.5 12 ---

TOTAL 1049 1115 1339 1066 1488 2089 1892 1820 672.9 328.0 357.8 1963 
MEAN 33.A 37.2 44.8 14.4 53.1 67.4 63.1 50.7 22.4 10.6 11.5 65.4 
MAX 44 45 51 46 113 108 107 1.03 35 15 20 116 
MIN 13 33 35 27 30 42 45 20 9.9 8.3 • 8.8 13 
CFSM .43 .47 .57 .43 .67 .85 .80 .74 .28 .13 .15 .83 
IN. .49 .52 .65 .50 .70 .48 .89 .85 .32 .15 .17 .92 

CAL YW 1990 TOTAL 17217.0 MEAN 47.0 MAX 123 MIN 13 CFSM .59 IN 8.09 
w114 YP 1981 TOTAL 15229.7 MEAN 41.1 MAX 116 MIN 8.3 CFSM .53 IN 7.15 



 

  

   
   

386J STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161000 CLINTON RIVER AT AUBURN HEIGHTS, MI 


LOCATION.--Lat 42038'00", long 83°13'28", in NW', 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 km) upstream from Galloway Creek. 


DRAINAGE AREA.--123 mi2 (319 mi2). 


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(M). WSP 1507: Drainage area at former site. 


GAGE.--Water-stage recorder. Datum of gage is 846.50 ft (258.013 m) National Geodetic Vertical Datimi 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 except those for period of no gage-height record, Oct. 9 to Nov. 12, which are fair. 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.--28 years (water years 1936-38, 1957-81), 102 ft3/s (2.889 m3/s), 11.26 in/yr (286 mm/yr). 


EXTRENES FOR PERIOD OF RECORD.--Maximum discharge, 1,780 ft3/s (50.4 m3/s) Sept. 30, 1981, gage height, 5.41 ft (1.649 m); minimum 

observed, 4.8 ft3/s (0.14 m3/s) Sept. 4, 1936, site then in use. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,780 ft3/s (50.4 m3/s) Sept. 30, gage height, 5.41 ft (1.649 m); minimum, 46 ft3/s 

(1.30 m3/s) July 12, 18, 23; minimum gage height, 1.21 ft (0.369 m) July 18. 


DISCHARGE, IN CUBIC FEET PEP SECONn,JwATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

04Y OCT NOV DEC JAN FEN MAk APR MAY JUN JUL AUG SEP 

1 115 86 92 90 76 186 122 159 67 61 53 71 
2 143 84 172 92 .13 193 109 153 66 59 51 61 
3 124 82 85 91 87 186 118 147 69 56 54 115 
4 176 79 78 90 84 200 131 158 68 55 54 231 
5 
 166 76 96 95 83 208 115 154 68 53 52 80 

6 166 74 117 99 86 195 113 148 63 54 53 113 
7 154 73 137 101 83 154 103 138 57 55 76 150 
8 133 71 168 99 79 159 103 119 108 57 63 174 
9 115 68 125 IOU 81 179 126 11/ 79 65 58 188 

10 105 66 112 94 86 207 115 224 72 60 57 188 

11 100 65 91 90 161 194 214 220 64 55 57 187 
12 96 65 121 96 96 193 190 144 65 50 54 182 
13 92 64 119 96 91 164 132 129 78 62 52 175 
14 96 66 105 92 93 158 214 112 78 58 54 177 
15 110, 61 112 88 98 158 168 150 78 53 97 161 

16 105 61 112 85 174 156 160 110 71 53 50 168 
17 100 67 113 83 268 150 160 90 69 54 54 143 
18 97 69 116 79 323 143 147 87 97 49 52 121 
19 96 66 118 82 257 136 142 98 104 52 52 112 
20 98 76 114 79 196 129 138 125 91 56 55 109 

21 90 91 112 76 165 150 121 153 88 54 54 160 
22 98 88 113 80 184 128 131 157 177 52 53 192 
23 98 86 113 79 262 129 258 151 107 52 51 123 
24 90 90 106 78 212 118 173 150 85 54 55 117 
25 97 91 96 77 188 86 158 151 73 49 58 116 

26 96 86 96 78 183 145 152 138 59 52 57 113 
27 94 88 95 66 195 104 154 134 60 51 60 123 
28 93 99 94 67 208 95 188 83 54 202 71 115 
29 92 89 97 68 --- 116 188 67 58 74 97 116 
30 90 84 98 69 129 159 70 63 61 101 332 
31 Am --- 92 69 119 --- 60 --- 58 58 ---

TOTAL 3429 2311 3415 2628 4192 4767 4502 4096 2336 1876 1863 4413 
MEAN 111 77.0 110 84.8 150 154 150 132 77.9 60.5 60.1 147 
MAX 
 176 99 172 101 323 208 258 224 177 202 101 332 
MIN 88 
 61 78 66 76 86 103 60 54 49 50 61 

CAL YR 1980 TOTAL 44260 MEAN 121 MAX 431 MIN 45 
wTP YP 1981 TOTAL 39828 MEAN 109 MAX 332 MIN 49 
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387 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04161100 GALLOWAY CREEK NEAR AUBURN HEIGHTS, MI 

LOCATION.--Lat 42°40'02", long 83°12'02", in SE' 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. Datum of gage is 820.78 ft (250.174 m) National Geodetic Vertical Datum of 1929 (levels by Johnson 6 
Anderson, Inc.). 

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, 9.89 ft3/s (0.280 m3/s), 7.50 in/yr (190 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--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 m3/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.--Maximum discharge, 124 ft3/s (3.51 m3/s) Sept. 30, stage rising, peak occurred Oct. 1, 1981; maximum peak 
discharge, 108 ft3/s (3.06 m3/s) Feb. 18, gage height, 4.65 ft (1.417 m), only peak above base of 90 ft3/s (2.55 m3/s); minimum, 
0.89 ft3/s (0.025 m3/s) July 24, 25, 26; minimum gage height, 1.69 ft (0.515 m) on many days in July and August. 

0I5CHA2GE, IN CU 4 1C FEET PER 	 SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FES MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

6.4 
10 
7.8 
7.6 
7.1 

4.6 
4.5 
4.4 
4.5 
4.4 

5.2 
17 
12 
10 
8.6 

3.3 
3.3 
3.3 
3.3 
3.3 

3.2 
3.3 
3.3 
3.3 
3.3 

30 
26 
22 
20 
18 

15 
13 
12 
12 
13 

20 
17 
15 
14 
13 

6.5 
6.0 
5.6 
5.6 
5.1 

2.0 
1.9 
1.8 
1.7 
1.7 

1.7 
1.5 
1.3 
1.2 
1.2 

3.6 
4.9 
5.6 
46 
37 

6 
7 

6.6 
6.4 

4.3 
4.4 

8.4 
16 

3.3 
3.2 

3.3 
3.3 

16 
15 

11 
10 

11 
10 

4.7 
4.3 

1.6 
1.5 

1.1 
2.3 

21 
15 

8 5.9 4.6 26 3.2 3.3 15 9.5 9.3 5.4 1.4 1.7 12 
9 
10 

5.5 
5.1 

4.4 
4.6 

27 
21 

3.2 
3.2 

3.3 
3.3 

14 
14 

11 
10 

8.8 
19 

5.6 
5.0 

1.4 
1.6 

1.6 
1.4 

10 
9.0 

11 4.9 4.3 15 3.2 6.0 14 22 58 4.5 1.4 1.5 8.0 
12 4.8 4.1 12 3.1 10 14 38 48 4.0 1.3 1.4 7.3 
13 
14 
15 

4.8 
4.9 
5.4 

4.0 
4.3 
4.3 

10 
8.0 
7.0 

3.1 
3.1 
3.1 

8.0 
7.0 
6.5 

14 
13 
13 

37 
50 
39 

33 
25 
36 

4.4 
4.9 
5.0 

1.9 
1.4 
1.2 

1.3 
1.2 
3.2 

6.7 
6.4 
6.2 

lb 
17 
18 
19 

5.3 
5.3 
5.4 
5.1 

4.1 
4.0 
4.0 
3.7 

6.0 
5.2 
4.8 
4.5 

3.1 
3.1 
3.1 
3.1 

12 
40 
80 
96 

13 
12 
11 
11 

29 
25 
21 
17 

46 
33 
24 
18 

4.4 
3.9 
3.4 
2.9 

1.3 
1.2 
1.2 
1.2 

1.8 
1.6 
1.5 
1.3 

6.4 
8.2 
8.0 
7.5 

20 5.0 3.6 4.3 3.1 93 10 15 15 2.7 1.2 1.3 7.1 

21 
22 

5.4 
5.2 

3.6 
3.5 

4.0 
3.9 

3.1 
3.1 

99 
86 

10 
9.8 

13 
12 

12 
11 

2.5 
7.2 

1.2 
1.1 

1.2 
1.2 

8.0 
20 

23 5.0 3.5 3.7 3.1 95 9.6 46 9.5 6.1 1.0 1.3 13 
24 
25 

4.8 
6.2 

3.6 
3.6 

3.7 
3.6 

3.1 
3.1 

89 
63 

9.6 
9.6 

39 
29 

11 
10 

4.9 
4.3 

.96 

.89 
1.2 
1.3 

11 
9.8 

26 5.5 3.3 3.5 3.5 44 16 24 8.5 3.6 .96 1.2 9.2 
27 5.1 3.4 3.5 4.0 35 19 20 9.5 2.9 1.0 1.3 8.8 
28 5.0 4.5 3.4 4.0 34 17 21 9.3 2.5 7.0 2.4 7.8 
29 4.8 4.6 3.4 3.5 --- 16 27 8.0 2.1 3.6 3.8 7.3 
30 4.6 4.6 3.4 3.5 16 24 7.7 2.0 2.7 8.0 18 
31 4.5 --- 3.4 3.5 16 --- 7.2 --- 2.0 3.2 --

TOTAL 175.4 123.5 267.5 101.2 936.4 463.6 664.5 576.8 132.0 52.31 57.2 348.8 
MEAN 
MAX 

5.66 
10 

4.12 
4.8 

8.63 
27 

1.26 
4.0 

33.4 
99 

15.0 
30 

22.2 
50 

18.6 
58 

4.40 
7.2 

1.69 
7.0 

1.85 
8.0 

11.6 
46 

MIN 4.5 3.3 3.4 3.1 3.2 9.6 9.5 7.2 2.0 .89 1.1 3.6 
CFSM .32 .23 .48 .18 1.87 .84 1.24 1.04 .25 .09 .10 .65 
IN. .36 .26 .56 .21 1.95 .96 1.38 1.20 .27 .11 .12 .72 

CAL YR 1980 TOTAL 4064.10JMEAN 11.1 MAX 100JMIN 2.1JCFSM .62JIN 8.45 
10.7 MAX 99JJIN 8.10
wTR YR 1981 TOTAL 3899.21JMEAN 	 MIN .89JCFSM .60J
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388 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04161540 PAINT CREEK AT ROCHESTER, MI 

LOCATION.--Lat 42°41'18", long 83°08'35", in NW' 5E4 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. 

REMARKS.--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.--22 years, 50.7 ft3/s (1.436 m3/s), 9.71 in/yr (247 mm/yr). 

EXTREMES TOR 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 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) 


Feb. 18 2400 326 9.23 3.29 1.003 Sept. 5 0100 230 6.51 2.94 0.896 
Feb. 23 0800 300 8.50 3.20 0.975 Sept. 30 2030 *a638 18.1 *4.18 1.274 
Aug. 7 0700 243 6.88 2.99 0.911 

a Stage rising, peak occurred Oct. 1, 1981. 

Minimum discharge, 14 ft3/s (0.40 m3/s) on many days in July and August; minimum gage height, 1.51 ft (0.460 m) Aug. 24, 25, 26. 

DISCHARGE, IN cpPic FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT DEC JAN FEBJJAPRJJJUNJAUG SEP
NOVJ MAR MAY JUL 


1 36 36 41 29 33 127 58 85 37 17 19 31 

2 49 35 65 28 35 112 54 79 36 17 .18 93 

3 48 35 53 28 34 97 52 73 38 16 19 78 

4 45 35 44 28 32 88 54 69 38 20 19 203 

5 40 35 41 28 30 81 53 66 37 23 17 201 


6 40 35 42 28 29 75 50 62 40 20 17 183 

7 40 35 55 28 29 69 48 58 35 18 35 172 

8 39 42 75 28 28 66 47 53 41 17 25 146 

9 40 40 73 2d 29 65 52 52 39 23 27 123 

10 39 39 61 28 33 65 49 85 24 22 25 116 


11 43 37 53 28 40 63 73 167 21 18 23 112 

12 44 37 49 28 45 62 103 132 20 18 22 107 

13 41 38 47 28 44 61 87 112 22 23 20 84 

14 40 39 44 28 43 58 140 110 28 20 20 76 

15 45 36 41 29 41 57 121 146 35 17 31 82 


16 46 36 38 29 42 S7 102 157 32 17 23 79 

17 44 37 36 29 60 55 98 129 32 17 20 84 

18 44 39 34 29 210 53 92 110 32 16 18 76 

19 41 37 33 30 266 61 84 98 32 17 17 69 

20 40 36 32 31 194 57 79 85 32 17 17 62 


21 54 36 31 30 178 55 73 76 31 17 16 70 

22 52 35 30 30 187 52 72 69 54 16 16 108 

23 50 35 30 29 280 52 138 62 46 16 15 81 

24 44 37 30 28 238 SO 102 69 54 16 14 70 

25 47 37 30 28 199 49 85 65 48 15 14 79 


26 43 35 30 31 174 63 78 53 40 16 14 97 

27 40 37 29 30 150 70 73 59 35 16 16 95 

28 39 40 29 29 144 62 90 55 32 47 27 81 

29 38 40 29 29 --- 61 100 49 30 32 31 73 

30 37 40 29 29• 61 92 35 19 24 40 149 

31 37 --- 29 29 62 --- 37 --- 21 27 ---


TOTAL 1325 1111 1283 892 2847 2066 2399 255 7 1040 609 662 3080 

MEAN 42.7 37.0 41.4 28.8 102 66.6 80.0 82.5 34.7 19.6 21.4 103 

MAX 54 42 75 31 280 127 140 167 54 47 40 203 

MIN 36 35 29 28 28 49 47 35 19 15 14 31 

CFSM .60 .52 .58 .41 1.44 .94 1.13 1.16 .49 .28 .30 1.45 

IN. .70 .58 .67 .47 1.49 1.08 1.26 1.34 .55 .32 .35 1.62 


CAL YR 1980JMEAN 52.9 MIN 20J
TOTAL 19346 MAX 320JJCFSM .75 IN 10.15 

wTR YR 1981JTOTAL 19871 MAX 280JJCFSM .77 IN 10.43
MEAN 54.4 MIN 14J
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04161580 STONY CREEK NEAR ROMEO, MI 

LOCATION.--Lat 42°48'03", long 83°05'25", in SW1/4 sec.31, T.5 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on right bank at 
upstream side of bridge on Romeo 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 fair. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--17 years, 17.3 ft3/s (0.490 m3/s), 9.18 in/yr (233 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.--Maximum discharge, 101 ft3/s (2.86 m3/s) Feb. 24, gage height, 3.59 ft (1:694 m), only peak above base of 
100 ft3/s (2.83 m3/s); minimum, 1.4 ft3/s (0.040 m3/s) Aug. 24, 25, 26, 27; minimum gage height, 1.36 ft (0.415 m) June 27. 

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MAR APR MAY JUNJJUL AUG SEP 

1 
2 
3 
4 
5 

16 
19 
16 
15 
13 

8.5 
8.0 
7.6 
6.9 
9.3 

12 
15 
14 
13 
13 

8.6 
8.6 
8.5 
8.5 
8.4 

9.0 
9.8 
9.0 
8.5 
8.0 

45 
39 
33 
31 
29 

li 
14 
13 
14 
15 

23 
20 
17 
15 
11 

11 
11 
8.5 
5.4 
4.8 

3.9 
3.9 
3.0 
3.5 
3.9 

2.4 
2.2 
2.2 
2.1 
2.2 

4.2 
11 
9.0 
37 
36 

6 
7 
H 
9 
10 

10 
13 
12 
10 
9.5 

9.0 
8.8 
9.3 
9.5 
7.1 

13 
15 
19 
20 
19 

8.4 
8.3 
8.2 
8.1 
8.0 

8.0 
6.0 
8.0 
8.5 
10 

25 
26 
27 
26 
26 

12 
11 
10 
12 
10 

10 
8.8 
8.5 
8.5 
20 

4.6 
4.0 
4.4 
5.0 
4.4 

3.2 
3.0 
3.0 
2.8 
2.5 

2.5 
4.4 
3.5 
3.2 
2.5 

35 
27 
25 
25 
21 

11 10 9.8 16 8.0 14 24 18 52 4.0 2.4 3d0 20 
12 
13 
14 
15 

10 
7.6 
7.6 

11 

7.1 
6.7 
6.9 
6.0 

16 
15 
14 
13 

8.0 
8.0 
8.0 
8.0 

13 
12 
11 
11 

23 
23 
20 
20 

19 
20 
39 
34 

47 
42 
40 
43 

4.2 
4.4 
19 
27 

2.4 
,3.4 
3.2 
3.0 

3.5 
3.0 
3.2 
4.6 

17 
6.0 
5.2 
4.6 

16 
17 
18 
19 
20 

11 
11 
11 
11 
9.3 

5.2 
5.2 
8.8 
7.4 
7.0 

13 
12 
11 
11 
10 

7.9 
7.9 
7.9 
7.9 
7.9 

13 
18 
30 
55 
75 

19 
18 
16 
14 
14 

28 
33 
32 
24 
20 

45 
35 
27 
23 
24 

11 
8.3 
6.2 
5.4 
5.6 

2.8 
2.7 
3.0 
2.7 
2.7 

3.9 
2.8 
2.2 
3.0 
2.2 

4.8 
8.0 
8.3 
6.0 
5.2 

21 
22 
23 
24 
25 

11 
10 
9.0 
8.3 
12 

7.2 
7.4 
7.8 
8.5 
9.2 

9.6 
9.4 
9.2 
9.1 
9.0 

7.9 
7.9 
7.9 
7.9 
7.9 

Ho 
81 
97 
97 
80 

14 
14 
14 
18 
13 

21 
20 
31 
30 
27 

18 
19 
15 
12 
12 

5.0 
10 
7.4 
5.6 
5.0 

2.7 
2.5 
2.2 
2.2 
2.1 

1.9 
1.7 
1.8 
1.7 
1.5 

6.0 
20 
9.0 
7.1 
6.7 

26 
27 
28 
29 
30 
31 

10 
8.5 
8.3 
9.8 
9.5 
9.3 

9.6 
10 
11 
11 
10 

9.0 
9.0 
9.0 
8.9 
8.8 
8.7 

8.0 
8.0 
6.4 
8.4 
8.0 
8.3 

67 
53 
51 
---

17 
21 
17 
19 
26 
26 

23 
21 
24 
30 
27 

---

10 
11 
17 
14 
13 
12 

5.6 
4.0 
3.5 
3.4 
3.4 
---

2.1 
2.2 
5.4 
5.4 
3.2 
2.8 

1.5 
1.7 
4.0 
4.2 
6.2 
4.4 

7.1 
7.8 
6.9 
6.0 
10 
---

TOTAL 338.7 245.8 385.7 251.7 944.8 697 650 672.8 211.1 93.8 89.2 401.9 
MEAN 
Max 
MIN 
CFSM 
IN. 

10.9 
19 

7.6 
.43 
.49 

8.19 
11 

5.2 
.32 
.36 

12.4 
20 

8.7 
.48 
.56 

8.12 
8.6 
7.9 
.32 
.37 

33.7 
97 
8.0 
1.32 
1.37 

22.5 
45 
13 

.88 
1.01 

21.7 
39 
10 

.85 

.94 

21.7 
52 
8.5 
.85 
.98 

7.04 
27 
3.4 
.28 
.31 

3.03 
5.4 
2.1 
.12 
.14 

2.88 
6.2 
1.5 
.11 
.13 

13.4 
37 
4.2 
.52 
.58 

MEAN 17.o mAx 111JJCFSM .66J
WTR YR 1981 TOTAL 4982.5JMAX 97JCFSM .54J
CAL YR 1980 TOTAL 6223.3J MIN 3.7JIN 9.04 


MEAN 13.7JMIN 1.5JIN 7.24 
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STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161790 STONY LAKE NEAR WASHINGTON, MI 


LOCATION.--Lat 42°42'58", long 83005'58", 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. 


RINARKS.--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 

canable of draining lake. Total capacity (new capacity table put into use Oct. 1, 1973), 4,649 acre-ft (5.73 hm3) at elevation of 

302 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 hm°) 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, 5,065 acre-ft (6.25 bm°) May 16, elevation, 802,80 ft (244.69 m); minimum, 3,660 acre-ft 

(4.51 hm3) occurred sometime during period Dec. 21 to Jan. 20, elevation, 799.95 ft (243.82 m). 


MONTHEND ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


Change in contents 

during month 

Date 
Elevation 
(feet) 

Contents 
(acre-feet) Acre-feet 

Equivalent 
Jin ft°/s 

Sept. 30JJ *802.3 4805 -- --
Oct. 31JJ 800.6 3961 -844 -13.7 
Nov. 30JJ 800.0 3683 -278 -4.7 
Dec. 31JJ 800.0 3683 0 0 

CAL YR 1980 J 0 0 

Jan. 31JJ 800.0 3683 0 0 
Feb. 28JJ 801.8 4549 +866 +15.6 
Mar. 31JJ 801.5 4399 -150 -2.4 
Apr. 30JJ 802.1 4701 +302 +5.1 
May 31JJ 802.3 4805 +104 +1.7 
June 30JJ 802.1 4701 -104 -1.7 
July 31JJ 802.1 4701 0 0 
Aug. 31JJ 802.2 4753 +52 +0.8 
Sept. 30JJ 802.3 4805 +52 +0.9 

WTR YR 1981 J 0 0 

*Estimated 
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04161800 STONY CREEK NEAR WASHINGTON, MI 


LOCATION.--Lat 42°42'55", long 83°05'31", in SW4 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 n) downstream from Stony Lake Dam, and 2.9 mi (4.7 km) west of 

Washington. 


DRAINAGE AREA.--68.2 mil (176.6 km2). 


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 fair except those for period of no gage-height record, Oct. 13 to Nov. 14, which are poor. Occasional diurnal fluct­
uation 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.--23 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 ft3/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 m3/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 m3/s) July 31, Aug. 1, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 257 ft3/s (7.28 m3/s) Feb. 23, gage height, 4.95 ft (1.509 m); minimum daily, 5.2 ft3/s 

(0.15 m3/s) July 11; minimum gage height, 2.11 ft (0.643 m) Apr. 10. 


IN
DISChAROE.JCUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJOtC JAN FEB MARJAPR MAY JUNJJUL AUG SEP 

1 28 77 34 30 30 120 65 72 33 8.6 16 28 
2 36 55 45 29 32 110 60 67 32 7.1 14 35 
3 42 38 48 28 30 99 54 62 31 7.8 13 37 
4 40 27 46 27 27 91 51 56 30 9.1 12 62 
5 35 32 44 27 26 85 50 47 26 11 11 80 

6 31 30 41 28 26 78 44 47 23 943 10 82 
7 37 30 45 27 26 71 39 31 17 8.2 18 77 
8 34 30 53 26 25 68 35 29 19 7.5 1'9 72 
9 31 29 61 26 25 67 39 28 24 7.8 17 64 
10 28 29 63 26 31 67 22 40 21 6.4 16 61 

11 28 28 57 25 45 66 19 48 16 5.2 16 58 
12 25 26 53 25 42 64 48 71 16 6.4 15 52 
13 22 27 48 25 40 62 42 84 15 13 15 45 
14 20 28 44 25 37 59 62 86 18 14 15 40 
15 30 25 40 25 35 57 79 91 29 9.9 19 32 

16 30 24 38 25 37 56 86 95 41 10 20 31 
17 30 24 37 25 49 53 85 92 36 11 13 38 
18 30 23 35 25 90 50 83 82 27 11 12 38 
19 30 22 34 25 154 47 76 71 22 10 12 34 
20 25 22 31 25 199 45 73 62 15 12 11 32 

21 42 23 30 25 221 44 56 55 13 14 11 31 
22 66 23 29 25 ?20 44 51 48 22 11 13 46 
23 62 25 29 25 180 44 78 46 23 7.4 11 48 
24 60 29 31 25 122 44 86 46 21 8.1 11 46 
25 64 30 28 25 146 44 81 49 21 7.7 8.2 42 

26 69 30 27 25 170 51 74 46 16 9.5 8.3 39 
27 61 32 27 26 148 62 69 46 12 9.4 8.1 38 
28 68 34 29 27 134 63 75 44 11 19 15 35 
29 74 34 30 27 --- 61 60 41 8.8 23 23 33 
30 71 33 3U 25 62 62 43 11 21 31 38 
31 47 --- 30 25 65 --- 38 --- 19 30 ---

TOTAL 1296 919 1217 804 2347 1999 1804 1763 649.8 334.4 463.6 1394 
MEAN 41.8 30.6 39.3 25.9 83.8 54.5 60.1 56.9 21.7 10.8 15.0 46.5 
MAX 74 77 63 30 221 120 86 95 41 23 31 82 
MIN 20 22 27 25 25 44 19 28 8.8 5.2 8.1 28 
MEAN + 28.1 25.9 39.3 25.9' 99.4 62.1 65.2 58.6 20.0 10.8 15.8 47.4 
CFSM + .41 .38 .58 .38 1.46 .91 .96 .86 .29 .16 .23 .70 
IN + .48 .42 .66 .44 1.52 1.05 1.07 .99 .33 .18 .27 .77 

CAL YR 1980JTOTAL 16652.0 MEAN 45.5 MAX 183 MINJ14 MEAN + 45.5 CFSM + .67 IN + 9.08 
WTR YR 1981JTOTAL 14990.8 MEAN 41.1 MAX 221 MINJ5.2 MEAN + 41.1 CFSM + .60 IN + 8.18 
+ Adjusted for change in contents in Stony Lake. 
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392 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04161820 CLINTON RIVER AT STERLING HEIGHTS, MI 

LOCATION.--Lat 42°36'52", long 83001'36", in NE4 SW4 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 mil (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 the winter period, which are fair. Several observations of water temperature were made during 
the year. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,500 ft3/s (70.8 m3/s) Apr. 14,•1979; minimum, 65 ft3/s (1.84 m3/s) Sept. 7, 10, 
1979, gage height, 6.77 ft (2.063 m). 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 900 ft3/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) 

Feb. 19 1000 *1220 34.6 *12.42 3.786 Feb. 23 1400 1160 32.9 12.22 3.725 

Minimum discharge, 72 ft3/s (2.04 m3/s) July 27, gage height, 6.83 ft (2.082 m). 

DISCHARGE, IN Cu.,IC FEET PER SECOND.J TO SEPTEMBER 1981
WATER YEAR OCTOBER 1980 

MEAN vALutS 

DAY OCT DEC JAN APRJ JULNOVJ FEB MARJJJMAY JUNJAUG SEP 


1 177 229 191 175 150 537 301 380 164 115 109 155 
268 189 308 170 170 498J. 285 360 165 110 103 242 

3 219 173 261 165 165 460 274 340 167 105 103 194 
4 272 170 214 160 160 435 285 330 169 123 103 590 
5 260 159 211 165 160 435 274 320 162 122 99 513 

6 249 151 225 170 160 404 260 300 159 107 96 427 
7 253 150 284 170 168 358 245 280 144 108 153 440 
8 227 172 324 17u 155 345 239 250 176 105 119 422 
9 224 157 368 170 150 348 268 240 189 111 128 402 
10 206 159 293 165 180 385 250 350 154 119 113 382 

11 205 159 255 160 290 368 366 550 139 104 111 370 
12 199 153 248 165 230 357 425 450 131 96 107 363 
13 197 154 261 170 200 348 379 420 145 114 103 321 
14 201 162 225 165 190 314 517 380 154 110 102 302 
15 236 155 221 160 210 318 486 480 177 104 166 289 

16 220 147 220 155 270 31b 429 460 177 94 115 292 
17 208 148 215 150 480 310 415 430 172 96 107 314 
14 207 159 210 15U 855 297 395 360 171 93 104 269 
19 191 152 205 150 1100 293 362 330 186 89 97 240 
20 188 151 200 150 858 277 351 317 167 97 103 223 

21 215 169 195 150 785 280 313 315 154 99 103 220 
22 239 170 190 150 734 289 297 304 255 96 102 461 
23 226 167 190 147 1010 272 584 286 221 91 98 296 
24 215 175 185 140 860 273 482 289 194 91 97 260 
25 257 183 180 139 700 238 410 306 180 88 101 251 

26 215 175 170 145 660 293 370 268 147 88 101 268 
27 206 176 170 141 604 331 350 273 139 89 102 271 
28 217 204 170 134 601 281 400 245 122 273 134 244 
29 219 196 175 136 --- 291 430 201 119 200 179 235 
30 220 188 180 137 304 400 191 116 133 243 265 
31 179 --- 180 140 309 --- 173 --- 119 151 ---

TOTAL 6815 5052 6924 4814 12247 10564 10842 10178 4915 3489 3652 9521 
MEAN 220 168 223 155 437 341 361 328 164 113 118 317 
MAX 272 229 368 175 1100 537 584 550 255 273 243 590 
MIN 177 147 170 134 150 238 239 173 116 88 96 155 
CFSM .71 .54 .72 .50 1.41 1.10 1.17 1.06 .53 .37 .38 1.03 
IN. .8? .61 .83 .58 1.47 1.27 1.31 1.23 .59 .42 .44 1.15 

CAL YR 1980JTOTAL 95220 MEAN 260 MAX 1110 MINJ110 CFSM .84 INJ11.46 
WTR YR 1981JTOTAL 89013 MEAN 244 MAX 1100 MINJ8. CFSM .79 INJ10.72 
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393 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04162010 RED RUN NEAR WARREN, MI 

LOCATION.--Lat 42°31'46", long 83004'07", in 5E4 NE1/4 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 current year. 

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 PERIOD OF RECORD.--Maximum discharge, 2,580 ft3/s (73.1 m3/s) Sept. 30, 1981, stage rising, peak occurred Oct. 1, 1981; 
maximum peak discharge, 2,110 ft3/s (59.8 m3/s) Aug. 3, 1980, gage height, 22.6 ft (6.89 m); minimum daily discharge, 1.1 ft3/s 
(0.031 m3/s) Feb. 4-20, 1980. • 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,100 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) 

Apr. 23 0300 1,100 31.2 15.07 4.593 July 28 1415 1,400 39.6 17.05 5.197 
July 28 	 0830 1,400 39.6 17.11 5.215 Sep. 30 2400 *a2,580 73.1 *26.73 8.147 

a Stage rising, peak occurred Oct. 1, 1981. 

Minimum discharge, 1.6 ft3/s (0.045 m3/s) Aug. 25, gage height, 8.64 ft (2.633 m). 

DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 6.4 2.3 4.6 2.4 6.0 19 7.6 9.3 3.5 3.1 4.5 75 
2 
3 
4 

41 
7.7 
8.1 

2.3 
2.6 
2.6 

70 
11 
6.3 

2.3 
2.1 
1.9 

13 
7.0 
4.0 

16 
12 
11 

5.5 
5.3 
8.0 

6.3 
5.3 
5.4 

3.9 
9.6 
4.8 

3.0 
2.8 
37 

3.8 
5.0 
5.4 

28 
42 
162 

5 4.8 2.5 5.4 1.8 3.5 9.9 5.4 6.6 3.2 11 3.2 24 

6 
7 

4.4 
5.7 

3.0 
3.9 

5.7 
64 

1.7 
1.7 

3.0 
2.8 

7.3 
5.4 

4.4 
4.3 

3.8 
3.7 

2.8 
3.1 

3.6 
3.4 

2.9 
31 

11 
6.4 

8 4.1 7.4 116 1.7 2.6 5.0 4.2 26 58 3.8 7.1 5.5 
9 3.0 2.7 40 1.7 2.5 5.1 20 130 16 17 13 3.9 
10 3.5 3.2 17 1.7 2.5 8.4 3.9 13 4.6 8.4 3.9 3.5 

11 5.5 2.5 8.5 1.7 75 6.3 73 25 3.6 3.7 8.6 3.6 
12 3.6 2.1 7.0 1.7 54 7.5 89 72 3.3 2.8 4.4 3.2 
13 
14 

2.4 
9.1 

1.9 
7.5 

5.8 
4.7 

1.7 
1.7 

24 
26 

8.5 
6.0 

50 
140 

48 
15 

35 
31 

4.2 
3.2 

2.0 
2.5 

2.9 
7.0 

15 11 2.6 3.9 1.7 43 6.0 50 9.5 10 2.8 81 3.3 

16 5.5 1.9 3.4 1.7 226 5.5 16 100 6.4 6.6 7.1 38 
17 4.2 1.8 3.0 1.7 489 6.6 33 50 5.8 3.5 4.1 42 
18 4.4 1.9 2.9 1.8 262 5.5 27 27 3.7 3.0 5.2 16 
19 2.5 1.9 2.8 1.8 124 4.7 9.8 15 3.4 3.0 3.7 5.5 
20 3.0 1.9 2.6 1.8 82 5.1 7.3 8.4 3.0 14 3.3 4.0 

21 
22 
23 
24 

2.7 
1.9 
1.8 
3.9 

1.9 
1.9 
2.1 
4.2 

2.6 
2.6 
2.7 
2.8 

1.9 
2.0 
2.2 
2.4 

51 
53 
160 
73 

4.7 
4.4 
5.6 
7.1 

6.1 
20 
272 
33 

6.5 
6.2 
6.0 
5.5 

3.6 
51 
11 
5.3 

7.6 
3.4 
3.5 
5.1 

2.0 
2.1 
2.7 
4.6 

31 
104 
9.9 
5.7 

25 23 2.9 3.0 4.0 35 6.0 16 6.6 4.0 3.8 1.8 4.5 

26 
27 

4.2 
2.9 

2.0 
20 

2.9 
2.8 

10 
8.0 

23 
18 

44 
19 

11 
9.0 

4.6 
46 

3.3 
2.9 

12 
4.2 

3.1 
2.4 

4.2 
8.9 

28 7.9 21 2.7 6.0 35 9.2 41 11 2.6 526 9.9 3.5 
29 3.7 7.9 2.7 4.5 ... 7.5 36 5.8 2.7 32 53 3.0 
30 
31 

2.7 
2.6 

4.1 
.... 

2.7 
2.6 

4.0 
3.5 

21 
12 

15 
...... 

14 
4.6 

3.0 
”... 

12 
5.6 

85 
9.1 

220 
---

TOTAL 
MEAN 
MAX 
MIN 

197.2 
6.36 

41 
1.8 

126.5 
4.22 

21 
1.8 

414.7 
13.4 
116 
2.6 

84.8 
2.74' 

10 
1.7 

1899.9 
67.9 
489 
2.5 

301.3 
9.72 

44 
4.4 

1022.8 
34.1 
272 
3.9 

696.1 
22.5 
130 
3.7 

304.1 
10.1 
58 
2.6 

755.1 
24.4 
526 
2.8 

377.4 
12.2 
85 
1.8 

881.5 
29.4 
220 
2.9 

CAL YR 1980JTOTAL 9780.2 MEAN 26.7J1.1
MAX 518 MINJ

MIR YR 1981J	1.7
TOTAL 7061.4 MEAN 19.3JMAX 526 MINJ




�394 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04162900 BIG BEAVER CREEK NEAR WARREN, MI 

LOCATION.--Lat 42°32'31", long 83°02'52", in NWT SW; 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, nonrecording 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 discharge affected by diversion since 1975. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 464 ft3/s (13.1 m3/s) Sept. 30, stage rising, peak occurred Oct. 1, 1981; maximum peak 
discharge, 202 ft3/s (5.72 m3/s) Feb. 16, gage height, 7.62 ft (2.323 m); minimum daily, 0.01 ft3/s (<.001 m3/s) Aug. 27; minimum 
gage height, 4.77 ft (1.454 m) Dec. 22, Feb. 10. 

DISCHARGE,JIN CUPIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JANJFE8 makJAPR�MAY JUNJJUL AUG SEP 

1 .54 .S4 .46 .11 .20 3.9 .84 2.9 .47 .22 .46 7.4 
2 1.7 .46 22 .11 .20 2.8 .58 1.2 .41 .33 .59 6.9 
3 1.5 .39 3.7 .11 .21 1.9 .53 .99 .65 .46 .57 2.5 
4 .P? .39 .94 .10 .21 1.8 .66 .82 .53 16 .38 30 
5 .6? .33 .82 .10 .21 1.8 .56 .71 .28 17 .29 5.5 

6 .54 .27 .82 .10 .21 1.4 .43 .79 .25 7.2 .22 .56 
T .62 .33 24 .10 .21 1.2 .37 .56 .18 1.5 8.1 .33 
8 .62 .82 38 .10 .21 1.1 .38 .55 9.6 1.4 5.0 .27 
9 .54 .62 17 .10 .21 1.1 1.5 .55 3.5 2.8 .60 .12 
10 .46 .46 2.8 .10 .21 1.1 .85 13 .45 1.5• .28 .07 

11 .46 .33 1.5 .10 30J. .96 21 26 .23 .71 .81 .03 
12 .54 .22 .90 .10 17 .90 31 3.9 .18 .62 .27 .07 
13 .54 .22 .80 .10 9.0 .82 8.6 3.2 2.4 .J.62 .15 .05 
14 .71 .94 .65 .10 8.0 .70 66 3.5 4.6 .46 .09 .08 
15 1.1 .54 .45 .10 12 .69 12 25 1.5 .46 8.6 .05 

16 .71 .46 .40 .1U 108 .64 3.4 15 .43 .62 1.2 1.6 
17 .54 .27 .35 .10 147 .66 4.0 3.2 .24 .39 .21 3.6 
18 .82 .22 .30 .10 89 .63 12 1.7 .21 .27 .13 1.0 
19 .62 .18 .25 .1u 42 .55 2.2 1.2 .15 .22 .19 .33 
20 .62 .22 .22 .11 27 .54 1.4 .97 .18 .62 .11 .11 

21 .54 .22 .20 .11 14 .54 1.0 .77 .28 .39 .06 2.1 
22 .54 .27 .18 .12 15 .49 1.3 .68 7.7 .27 .03 19 
23 .54 .27 .16 .13 58 .54 55 .66 2.9 .18 .02 .69 
24 

25 
.62 
4.9 

.46 

.62 
.15 
.14 

.14 
.15 

27 
9.4 

.52 

.46 
11 
3.1 

.69 

.65 
.64 
.34 

.09 

.11 
.03 
.05 

.17 

.12 

26 1.4 .46 .13 .16 4.8 9.6 1.8 .56 .19 .39 .03 .10 
27 1.2 4.9 .12 .17 3.1 3.5 1.4 5.2 .16 .33 .01 .18 
28 1.9 6.2 .12 .17 7.1 1.0 8.1 1.8 .18 56 .07 .10 
29 .54 1.1 .11 .18 --- .79 12 .62 .14 11 4.4 .07 
30 .62 .62 .11 .19 --- ?.2 2.9 1.5 .18 1.5 19 41 
31 .62 --- .11 .19 1.9 --- .74 --- .66 

TOTAL 28.04 23.53 117.89 3.75 629.48 46.73 265.90 119.61 39.15 124.32 52.32 124.10 
MEAN .90 .78 3.80 .12 22.5 1.51 8.86 3.86 1.31 4.01 1.69 4.14 
MAX 4.9 6.2 38 .19 147 9.6 66 26 9.6 56 19 41 
MIN .46 .18 .11 .10 .20 .46 .37 .55 .14 .09 .01 .03 

CAL YR 1980J1589.70J
MEAN 4.34J.07
TOTAL MAX 124 MINJ

WTR YR 1981J1574.82J .01
TOTAL MEAN 4.31JMAX 147 MINJ


http:J1574.82
http:J1589.70
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STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04163400 PLUM BROOK AT UTICA, MI 


LOCATION.--Lat 42036'05", long 83°04'27", in SE4 NE4 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 mil (42.7 km2). 


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.--16 years, 12.7 ft3/s (0.360 m3/s), 10.45 in/yr (265 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,160 ft3/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.--Maximum discharge, 331 ft3/s (9.37 m3/s) Feb. 17, gage height, 7.63 ft (2.326 m), only peak above base of 

200 ft3/s (5.66 m3/s); minimum, 0.49 ft3/s (0.014 m3/s) Aug. 24, gage height, 1.63 ft (0.497 m). 


DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 2.6 2.4 4.7 2.8 2.9 29 9.0 12 4.2 1.5 3.1 6.0 
2 8.2 2.6 20 2.7 2.9 20 7.2 10 4.4 1.3 2.4 18 
3 6.0 2.2 15 2.7 2.9 13 6.2 8.8 5.8 1.2 3.1 7.1 
4 5.1 2.4 6.5 2.7 2.9 13 6.2 7.9 5.6 33 1.9 39 
5 4.2 2.2 5.6 2.7 2.9 13 5.8 7.3 3.9 28 1.3 24 

b 3.8 2.4 5.8 2.7 2.9 11 5.0 6.1 3.2 6.7 1.1 9.6 
7 4.2 2.6 20 2.7 2.9 9.3 4.9 5.4 2.5 4.4 2.3 6.4 
8 3.7 3.5 44 2.7 2.9 9.0 6.3 4.7 11 3.7 3.3 4.8 
9 
10 

2.4 
2.1 

3.5 
3.5 

43 
17 

2.7 
2.7 

2.9 
3.5 

9.4 
9.3 

7.5 
5.8 

4.4 
18 

7.5 
4.2 

3.4 
3.6 

8;7 
2.6 

5.2 
8.3 

11 2.1 6.3 15 2.7 50 8.8 39 94 3.1 2.3 2.0 8.0 
12 2.1 2.8 7.0 2.7 20 8.1 65 36 2.4 1.6 1.6 7.3 
13 2.2 2.2 6.0 2.7 14 7.8 36 18 5.7 1.9 1.3 6.9 
14 2.6 2.2 5.0 2.7 13 6.6 110 16 7.4 1.6 1.2 3.4 
15 4.0 2.1 4.0 2.7 15 6.9 43 39 6.2 1.2 10 1.8 

16 4.0 1.9 3.5 2.1 80 7.2 25 48 4.0 1.2 4.9 2.9 
17 3.5 1.9 3.0 2.7 251 6.8 21 20 2.9 1.2 2.6 8.4 
18 3.1 2.1 3.0 2.7 285 5.3 17 13 2.0 1.3 1.5 6.9 
19 2.9 2.1 3.0 2.7 189 5.5 14 11 1.7 1.2 1.2 3.8 
20 3.3 1.9 2.8 2.7 97 5.4 12 8.8 1.6 1.6 1.1 2.7 

21 3.3 1.9 2.8 2.7 63 5.3 9.8 8.3 1.6 1.5 1.0 3.3 
22 3.1 1.8 2.7 2.7 51 5.1 9.9 7.2 9.8 498 .80 25 
23 2.8 1.7 2.7 2.8 115 5.3 107 5.6 9.6 .91 .76 9.0 
24 6.8 1.9 2.6 2.9 72 5.8 38 6.7 4.7 .77 .64 5.3 
25 5.8 2.1 2.6 3.0 43 5.9 23 14 3.5 .86 .65 3.7 

26 4.2 1.8 2.6 3.2 32 16 17 7.0 2.5 1.3 .70 3.3 
27 3.5 2.6 2.6 3.2 25 20 14 12 2.0 1.2 .63 3.4 
28 3.8 7.3 2.6 3.2 38 11 14 12 1.7 41 1.2 2.7 
29 2.9 6.5 2.7 3.1 --- 10 23 7.1 1.5 21 3.5 2.3 
30 2.2 5.8 2.8 3.0 12 16 6.7 1.5 6.7 17 23 
31 2.1 --- 2.8 3.0 12 ........ 5.4 ....... 4.4 6.0 ---

TOTAL 112.6 86.2 263.4 86.9 1482.6 312.8 717.6 480.4 127.7 182.52 90.08 261.5 
MEAN 3.63 2.87 8.50 2.80 53.0 10.1 23.9 15.5 4.26 5.89 2.91 8.72 
MAX 8.2 7.3 44 3.2 285 29 110 94 11 41 17 39 
MIN 2.1 1.7 2.6 2.7 2.9 5.1 4.9 4.4 1.5 .77 .63 1.8 
CFSM .22 .17 .52 .17 3.21 .61 1.45 .94 .26 .36 .18 .53 
IN. .25 .19 .59 .20 'J3.34 .71 1.62 1.08 .29 .41 .20 .59 

TOTAL
CAL YR 1980J4501.80 MEAN 12.3 MAX 245 MINJ1.0 CFSM .75 IN 10.15 

WTR YR 1981J .63 CFSM .70
TOTAL 4204.40 MEAN 11.5 MAX 285 MINJIN 9.48 


http:J4501.80
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396 STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04163900 RED RUN NEAR CADY, MI 


LOCATION.--Lat 42°34'08", long 82°58'14", in Silk 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 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 current year (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 PERIOD OF RECORD.--Maximum gage height, 17.58 ft (5.358 m) Apr. 4, 1980; minimum, 6.65 ft (2.027 m) Aug. 24, 1981. 

EXTREMES FOR CURRENT YEAR.--Maximum gage height, 17.01 ft (5.185 m) Sept. 30, stage still rising, peak occurred Oct. 1, 1981; maximum 
peak gage height, 14.79 ft (4.508 m) July 28; minimum gage height, 6.65 ft (2.027 m) Aug. 24. 

GAGE HEIGHT (FEET ABOVE DATUM), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 7.60 7.64 7.60 7.70 10.09 8.40 8.96 7.44 7.01 7.13 8.26 
2 8.91 9.36 7.54 8.51 9.78 8.27 8.82 7.45 6.96 6.97 9.22 
3 8.04 8.87 7.43 7.64 9.54 8.15 8.63 7.55 6.94 6.92 7.91 
4 8.25 8.04 7.31 7.48 9.33 8.18 8.53 7.61 7.71 6.96 11.64 
5 8.23 7.90 7.64 7.42 9.31 8.13 8.49 7.42 8.55 6.91 10.68 

6 8.09 7.96 7.74 7.56 9.12 8.01 8.40 7.37 7.18 6.86 9.36 
7 8.15 --- 9.39 7.72 7.52 8.88 7.94 8.24 7.23 7.06 7.79 9.18 
8 7.99 10.35 7.59 7.46 8.67 7.89 8.02 8.20 7.00 8.67 9.13 
9 7.91 10.25 7.62 7.38 8.72 8.23 7.94 8.34 7.35 7.42 8.98 
10 7.84 8.98 7.62 7.46 8.88 8.04 8.86 7.46 7.54 7.06 8.81 

11 7.76 8.50 7.50 12.17 8.90 9.85 11.87 7.24 7.00 7.09 8.75 
12 7.69 8.26 7.54 8.70 8.80 10.42 10.51 7.14 6.86 7.07 8.68 
13 7.66 --- 8.33 7.63 8.16 8.78 9.61 9.43 7.72 6.95 6.93 8.45 
14 7.75 7.63 8.05 7.65 8.29 8.49 12.74 9.31 7.98 7.06 6.91 8.47 
15 8.28 7.45 7.91 7.62 8.49 8.46 10.95 10.34 7.76 6.93' 8.90 8.25 

16 7.91 7.32 7.94 7.63 10.43 8.46 9.71 10.96 7.60 6.86 7.32 8.41 
17 7.88 7.28 7.77 7.51 13.53 8.46 9.55 9.62 7.46 6.86 6.96 9.50 
18 7.91 7.39 7.96 7.49 13.58 8.37 9.68 9.04 7.37 6.88 6.93 8.63 
19 7.65 7.35 7.78 7.52 13.28 8.28 9.03 8.69 7.47 6.79 6.88 8.05 
20 7.63 7.34 7.55 7.60 12.86 8.21 8.78 8.59 7.38 7.24 6.88 7.84 

21 7.71 7.42 7.57 7.52 11.74 8.20 8.57 8.53 7.25 7.22 6.83 7.90 
22 8.01 7.45 7.63 7.47 11.22 8.21 8.43 8.44 8.91 6.93 6.84 11.12 
23 7.85 7.43 7.77 7.59 13.02 8.12 12.56 8.31 8.18 6.78 6.78 8.79 
24 7.82 7.51 7.80 7.52 12.75 8.14 10.76 8.16 7.67 6.78 6.75 8.26 
25 8.62 7.69 7.48 7.53 11.45 8.00 9.62 8.50 7.55 6.77 6.80 8.11 

26 7.95 7.56 7.48 8.06 10.76 8.74 9.16 8.21 7.31 -J6.95 6.80 8.12 
27 7.80 7.78 7.51 7.91 10.33 9.15 8.93 8.69 7.18 6.87 6.77 8.18 
28 7.93 8.20 7.55 7.60 10.45 8.37 9.37 8.50 7.03 11.77 7.26 7.99 
29 7.89 7.84 7.68 7.47 --- 8.30 10.25 7.84 6.96 9.88 8.63 7.91 
30 7.89 7.69 7.72 7.37 8.59 9.23 7.96 7.00 7.65 9.46 8.90 
31 7.62 --- 7.65 7.30 8.66 --- 7.62 --- 7.36 7.54 ---

MEAN 7.94 8.15 7.58 9.91 8.71 9.28 8.84 7.54 7.34 7.26 8.78 
MAX 8.91 10.35 8.06 13.58 10.09 12.74 11.87 8.91 11.77 9.46 11.64 
MIN 7.60 7.48 7.30 7.38 8.00 7.89 7.62 6.96 6.77 6.75 7.84 



397 STREAMS TRIBUTARY TO LAKE ST. CLAIRJ
 

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.--34 years, 369 ft3ts (10.45 m3/s), 11.29 in/yr (287 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,000 ft3/s (227 m3/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 Apr. 5 or 6, 1947, reached a stage of 20 ft (6.1 m), from floodmarks, discharge, 9,000 ft3/s 

(255 m3/s), from rating curve extended above 4,000 ft3/s (113 m3/s). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,000 ft3/s (56.6 m3/s) July 28, gage height, 13.00 ft (3.962 m), only peak above base of 

2,000 ft3/s (56.6 m3/s); minimum, 109 ft3/s (3.09 m3/s) July 25, gage height, 5.16 ft (1.573 m). 


DISCHARGE. IN CUPIC FEET PER SECOND. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 240 246 2.31 230 236 700 371 483 220 151 172 355 
2 400 231 534 221 393 633 350 458 221 145 151 560 
3 290 203 438 202 239 586 330 426 237 142 144 293 
4 320 208 291 200 234 545 337 407 244 258 150 1040 
5 330 191 270 200 202 541 329 401 215 428 144 853 

6 310 186 280 200 219 505 308 383 207 177 136 566 
7 300 182 558 200 215 461 294 355 184 159 281 527 
A 290 234 756 200 209 421 284 318 340 151 477 514 
9 280 194 730 200 196 428 342• 304 376 197 224 488 
10 270 191 477 200 198 458 310 489 222 239 166 459 

11 260 195 389 200 600 461 657 1150 188 150 169 445 
12 250 192 349 200 461 445 765 814 173 133 166 432 
13 260 184 361 191 319 440 603 581 260 143 146 389 
14 290 227 312 191 325 388 1360 559 309 158 142 391 
15 280 199 290 188 364 383 890 784 271 140 471 353 

16 270 179 296 188 683 382 629 912 244 132 208 372 
17 260 177 269 181 1220 382 597 615 222J. 133 149 593 
18 250 195 298 177 1660 368 619 502 207 134 145 424 
19 240 187 270 177 1560 352 496 441 224 122 139 319 
20 230 185 240 180 1440 340 451 421 213 185 139 281 

21 260 199 256 168 1090 339 413 410 190 182 132 286 
22 300 205 242 167 951 340 389 393 469 143 134 931 
23 250 201 262 201 1440 324 1370 370 347 123 126 457 
24 246 213 270 202 1390 326 859 343 255 122 122 353 
25 376 240 248 203 1020 304 609 405 234 121 128 327 

26 269 220 236 290 839 430 518 350 197 142 128 331 
27 242 257 220 281 750 515 477 441 176 136 126 343 
28 277. 320 224 231 767 368 565 400 156 1150 190 312 
29 261 264 241 209 --- 355 740 285 146 740 420 296 
30 263 239 248 193 407 534 305 151 250 583 419 
31 218 --- 237 177 417 --- 247 --- 205 239 ---

TOTAL 8582 6344 10323 6248 19220 13344 16796 14752 /098 6791 6247 13709 
MEAN 277 211 333 202 686 430 560 476 237 219 202 457 
MAX 400 320 756 290 1660 700 1370 1150 469 1150 583 1040 
MIN 218 177 220 167 196 304 284 247 146 121 122 281 
CFSM .62 .48 .75 .46 1.55 .97 1.26 1.07 .53 .49 .46 1.03 
IN. .72 .53 .86 .52 1.61 1.12 1.41 1.24 .59 .57 .52 1.15 

CAL YR 1980 TOTAL 150059JMAX 2990J IN 12.57
MEAN 410JMIN 149J
CFSM .92J

WTR YR 1901 TOTAL 129454JMAX 1660JCFSM .80J
MEAN 355JMIN 121JIN 10.85 
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398 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04164100 EAST POND CREEK AT ROMEO, MI 

LOCATION.--Lat 42°49'21", long 83°01'13", in NE' SEA 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 mi2 (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 and those for period of no gage-height record, Feb. 6 to Mar. 9, which are 
fair. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--23 years, 15.2 ft3/s (0.430 m3/s), 9.47 in/yr (241 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 358 ft3/s (10.1 m3/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 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) 

Feb. 24 unknown 100 2.83 unknown Sept. 4 0700 *117 3.31 *2.66 0.811 

Minimum discharge, 2.2 ft3/s (0.062 m3/s) Aug. 24, 25, 26, gage height, 0.94 ft (0.287 m). 

DISCHARGE, IN CURIC FEET SECOND,JYEAR OCTOBER 1980 TO SEPTEMBER 1981
PER WATER 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MAR APRJMAY JUNJJUL AUG SEP 

1 
2 

7.3 
9.5 

8.0 
7.9 

11 
14 

7.0 
7.0 

8.2 
9.4 

40J. 19 22 11 
35 17 21 9.5 

9.9 
8.6 

3.5 
3.2 

9.7 
15 

3 
4 
5 

9.6 
12 
10 

7.6 
7.6 
8.1 

16 
13 
12 

7.0 
7.0 
7.0 

9.0 
8.4 
8.2 

30 
28 
26 

17 
17 
16 

19 
18 
17 

9.6 
9.4 
8.7 

5.7 
10 
9.9 

3.1 
3.1 
2.9 

14 
88 
46 

6 
7 
8 

8.7 
8.3 
7.8 

7.7 
7.8 
9.5 

12 
15 
18 

7.0 
7.0 
7.0 

8.2 
8.2 
8.2 

25 
24 
?3 

15 
14 
13 

15 
14 
13 

7.8 
6.8 
7.1 

6.4 
5.3 
4.8 

2.7 
4.1 
4.6 

32 
28 
26 

9 
10 

7.1 
6.7 

9.4 
9.0 

19 
17 

7.0 
7.0 

9.0 
10 

22 
21 

15 
14 

11 
22 

8.1 
7.4 

4.6 4.2 23 
'J4.4 3.4 18 

11 6.8 8.5 15 7.2 15 21 20 50 6.2 3.6 3.1 17 
12 
13 

6.8 
6.1 

8.1 
8.5 

14 
13 

7.2 
7.2 

13 
11 

20 
21 

22 
21 

42 
34 

5.2 
5.4 

3.3 
5.4 

2.8 
2.7 

15 
13 

14 
15 

5.0 
6.8 

8.7 
8.5 

12 
12 

7.2 
7.2 

11 
13 

19 
18 

34 
30 

35 
36 

20 
33 

5.0 
3.8 

2.7 
4.2 

12 
11 

16 
17 
18 
19 
20 

6.0 
9.1 
9.1 
8.5 
8.8 

8.5 
8.1 
6.1 
8.0 
6.3 

11 
10 
10 
9.5 
9.0 

7.4 
7.4 
7.4 
7.6 
7.8 

18 
23 
30 
50 
70 

18 
17 
16 
16 
16 

27 
26 
25 
23 
21 

35 
30 
27 
24 
22 

17 
12 
9.9 
8.3 
7.4 

3.7 
3.4 
5.6 
4.2 
3.8 

3.9 
3.1 
2.7 
2.6 
2.5 

11 
19 
18 
16 
14 

21 
22 
23 
24 

9.4 
12 
9.5 
8.7 

6.6 
6.8 
7.5 
8.2 

8.5 
8.3 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 

75 
75 
80 
90 

15 
15 
15 
13 

20 
20 
29 
25 

20 
18 
17 
16 

5.3 
15 
12 
8.9 

3.6 
3.3 
2.9 
2.7 

2.4 
2.4 
2.3 
2.3 

14 
34 
23 
19 

25 9.7 8.5 7.8 8.0 75 14 23 16 7.7 2.6 2.2 17 

26 8.8 8.5 7.6 7.8 60 17 22 14 6.1 2.8 2.2 17 
27 
28 

8.2 
8.5 

8.0 
8.5 

7.6 
7.4 

7.8 
7.6 

50 
45 

20 
18 

21 
23 

17 
16 

5.2 
4.8 

2.9 
11 

2.3 
11 

18 
16 

29 
30 

8.2 
7.9 

9.0 
9.5 

7.2 
7.1 

7.6 
7.6 

--- 18 
19 

26 
24 

15 
14 

4.6 
4.3 

10 
5.7 

37 
26 

15 
16 

31 7.7 --- 7.0 7.6 20 --- 12 --- 4.2 13 ---

TOTAL 
MEAN 

258.6 
8.34 

245.0 
8.17 

347.0 
11.2 

229.6 
7.41 

890.8 
31.6 

640 
20.6 

639 
21.3 

682 
22.0 

283.7 
9.46 

163.1 
5.26 

168.2 
5.43 

634.7 
21.2 

MAX 12 9.5 19 8.0 90 40 34 50 33 11 37 88 
MIN 5.0 6.3 7.0 7.0 8.2 13 13 11 4.3 2.6 2.2 9.7 
CFSM .38 .38 .51 .34 1.46 .95 .98 1.01 .43 .24 .25 .97 
IN. .44 .42 .59 .39 1.52 1.09 1.09 1.16 .48 .28 .29 1.08 

CAL YR 1980 TOTAL 5572.9JMEAN 15.2 MAX 119JJCFSM .70J
MIN 2.6JIN 9.51 

WTR YR 1981 TOTAL 5181.7JMAX 90JJIN 8.84
MEAN 14.2 CFSM .65J
MIN 2.2J
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399 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04164300 EAST BRANCH COON CREEK AT ARMADA, MI 

LOCATION.--Lat 42°50'45", long 82053'06", in NE4 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 poor. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--23 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 (*): 

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

Feb. 18 1500 341 9.66 4.36 1.329 Sept. 4 unknown 105 2.97 unknown 
Feb. 23 0700 *356 10.1 *4.44 1.353 

Minimum daily discharge, 0.06 ft3/s (0.002 m3/s) on many days in July and August. 

DISCHARGE, IN CLI4IC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MARJJJMAY JUL AUG SEP
APRJJUNJ


1 .72 .62 .77 .46 .46 26 4.4 5.7 1.0 .14 .07 .15 
2 1.9 .63 2.1 .46 .46 17 3.6 4.2 .83 .13 .06 .70 
3 1.5 .59 1.6 .45 .46 10 3.0 3.2 .87 .10 .06 40 
4 1.2 .59 1.2 .45 .46 7.7 2.5 2.7 .89 .14 .06 60 
5 1.0 .54 1.1 .45 .46 6.4 2.2 2.4 .78 .12 .06 25 

6 
7 

.90 

.80 
.48 
.75 

1.2 
3.4 

.45 

.45 
.46 
.46 

5.4 
4.7 

1.9 
1.6 

2.2 
1.8 

.56 

.47 
.09 
.08 

.06 

.09 
15 
9.0 

8 
9 

.70 

.62 
.55 
.67 

8.4 
10 

.45 

.45 
.46 
.46 

4.5 
4.5 

1.5 
1.6 

1.6 
1.6 

.48 

.47 
.07 
.07 

.17 

.13 
4.5 
2.5 

10 .56 .55 5.7 .45 .46 5.7 1.6 4.3 .42 .07 .10 1.8 

11 .53 .52 3.8 .45 .60 6.9 2.6 61 .35 .06 .08 1.2 
12 .50 .42 2.8 .45 .90 5.9 3.5 47 .31 .06 .07 .90 
13 .50 .41 2.3 .45 .75 6.3 3.5 20 .27 .10 .07 .75 
14 
15 

.50 

.90 
.44 
.43 

1.8 
1.5 

.45 

.45 
.70 
.80 

4.5 
4.1 

21 
19 

11 
17 

2.0 
2.0 

.06 

.06 
.08 
.12 

.65 

.60 

16 .80 .39 1.2 .45 5.0 3.7 8.4 26 1.3 .06 .10 1.0 
17 .75 .39 .45 .45 40 3.2 6.1 13 1.1 .13 .08 1.6 
18 .75 .39 .80 .45 275 2.8 6.5 6.8 .94 .11 .07 1.7 
19 .68 .39 .70 .45 228 2.6 5.1 4.9 .72 .07 .06 1.8 
20 .55 .39 .60 .45 149 2.4 4.1 3.9 .55 .10 .06 1.6 

21 .89 .42 .56 .45 105 2.2 3.1 3.1 .44 .14 .06 23 
22 .68 .47 .53 .45 67 2.1 3.1 2.6 1.3 .10 .06 20 
23 .68 .36 .50 .45 245 2.1 11 2.2 .85 .07 .06 12 
24 
25 

.67 

.83 
.42 
.39 

.47 

.45 
.45 
.45 

112 
56 

2.1 
2.1 

11 
7.1 

2.0 
1.9 

.72 

.48 
.11 
.08 

.06 

.06 
6.0 
3.5 

26 .80 .45 .42 .45 37 3.0 4.9 1.5 .34 .08 .06 2.0 
27 .76 .45 .40 .45 21 6.6 3.9 1.7 .24 .15 .07 .80 
28 .71 .69 .38 .45 21 4.8 11 2.0 .21 .30 .10 .60 
29 .69 .76 .40 .45 --- 4.4 17 1.6 .17 .20 .20 .50 
30 .62 .79 .45 .45 4.4 9.0 1.4 .14 .10 .15 .45 
31 .62 --- .47 .45 5.1 --- 1.5 --- .08 .12 ---

TOTAL 
MEAN 

24.31 
.78 

15.34 
.51 

56.45 
1.82 

13.97 
.45 

1369.35 
48.9 

173.2 
5.59 

184.8 
6.16 

261.8 
8.45 

21.20 
.71 

3.23 
.10 

2.65 
.085 

239.30 
7.98 

MAX 
MIN 

1.9 
.50 

.79 

.36 
10 

.38 
.46 
.45 

275 
.46 

26 
2.1 

21 
1.5 

61 
1.4 

2.0 
.14 

.30 

.06 
.20 
.06 

60 
.15 

CFSM .06 .04 .14 .04 3.76 .43 .47 .65 .06 .008 .007 .61 
IN. .07 .04 .16 .04 3.92 .50 .53 .75 .06 .01 .01 .68 

CAL YR 1980 TOTAL 1897.23JMEAN 5.18 MAX 256JJMIN .09JCFSM .40JIN 5.43 
wTp YR 1981 TOTAL 2365.60JMEAN 6.48 MAX 275JJMIN .06JCFSM .50JIN 6.77 



 

      

   
   

400J 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 SW; 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 except those for the winter period, which are fair. Some regulation at times by mill above station. Several 

observations of water temperature were made during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--34 years, 119 ft3/s (3.370 m3/s), 8.12 in/yr (206 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,700 ft3/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 (*): 


DischargeJGage heightJ DischargeJ
Gage height 

DateJTimeJ(ft3/s) (m3/s) (m)JJJ TimeJ (ft)J
(ft) DateJ(ft3/s) (m3/s)J(m) 


Feb. 20 0200JJ78.4JJ4.392JJ 1100JJ63.4JJ4.191
*2770 *14.41 Feb. 24 2240 13.75J


Minimum discharge, 3.8 ft3/s (0.108 m3/s) Aug. 26, gage height, 4.02 ft (1.225 m). 


DISCHARGE, IN CU91C FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

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

1 
2 

28 
29 

29 
28 

33 
44 

25 
25 

24 
25 

343 
334 

127 
106 

218 
139 

50 
45 

14 
21 

18 
14 

42 
59 

3 41 26 112 25 26 252 90 111 41 22 12 59 
4 47 25 93 25 28 185 81 96 39 18 10 175 
5 53 25 70 24 29 158 77 88 39 139 9.3 392 

6 
7 
8 
9 

10 

49 
40 
36 
32 
29 

25 
25 
25 
29 
30 

55 
81 

218 
367 
353 

24 
24 
24 
24 
24 

28 
28 
28 
28 
28 

140 
122 
114 
110 
115 

75 
67 
60 
59 
64 

81 
75 
68 
63 
66 

36 
31 
29 
29 
30 

76 
36 
25 
19 
16 

8.4 
9.3 

25 
30 
24 

485 
393 
164 
110 

84 

11 27 29 192 23 35 125 75 257 28 14 22 64 

12 25 26 109 23 50 123 122 583 25 13 17 53 

13 25 24 93 23 40 115 177 692 23 14 13 44 
14 24 23 89 23 40 110 249 415 25 17 11 37 
15 24 23 77 23 45 98 428 270 77 15 14 33 

16 
17 

33 
40 

23 
22 

62 
46 

23 
23 

110 
409 

93 
90 

370 
206 

444 
392 

116 
67 

14 
10 

22 
18 

32 
36 

18 41 21 44 23 959 84 159 213 45 9.8 14 67 

19 
20 

44 
40 

21 
20 

42 
33 

23 
23 

2340 
2580 

77 
72 

133 
112 

141 
118 

35 
29 

15 
15 

11 
8.8 

90 
76 

21 36 19 29 23 1780 71 97 102 25 14 7.6 62 

22 36 18 26 23 1090 68 88 92 26 14 6.8 162 
23 38 18 25 23 1060 68 193 80 44 14 6.0 366 
24 37 19 27 23 2040 68 382 72 44 10 5.3 301 
25 35 19 26 23 1230 68 257 68 33 8.8 4.7 142 

26 
27 

36 
39 

19 
20 

25 
26 

24 
25 

740 
500 

72 
136 

158 
123 

67 
63 

27 
22 

8.4 
8.4 

4.7 
5.3 

97 
83 

28 
29 

37 
34 

24 
29 

25 
25 

25 
25 

352 
---

168 
128 

146 
314 

72 
74 

19 
17 

14 
47 

6.8 
13 

72 
64 

30 31 34 25 24 118 350 64 15 42 72 62 

31 29 --- 25 23 131 --- 57 --- 26 63 ---

TOTAL 
MEAN 

1095 
35.3 

718 
23.9 

2497 
80.5 

735 
23.7 

15672 
560 

3956 
128 

4945 
165 

5341 
172 

1111 
37.0 

729.4 
23.5 

506.0 
16.3 

3906 
130 

MAX 53 34 367 25 2580 343 428 692 116 139 72 485 

MIN 24 18 25 23 24 68 59 57 15 8.4 4.7 32 

CFSM .18 .12 .41 .12 2.81 .64 .83 .86 .19 .12 .08 .65 
IN. .20 .13 .47 .14 2.93 .74 .92 1.00 .21 .14 .09 .73 

CAL YR 1990 TOTAL 42956.0 MEAN 117 MAX 1920 MIN 13 CFSM .59 IN 8.03 

WTR YR 1991 TOTAL 41211.4 MEAN 113 MAX 2580 MIN 4.7 CFSM .57 IN 7.70 
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STREAMS TRIBUTARY TO LAKE ST. CLAIR 401 

04164800 MIDDLE BRANCH CLINTON RIVER AT MACOMB, MI 

LOCATION.--Lat 42042'23", long 82057'33" in SW; sec.5, T.3 N., R.13 E., Macomb County, Hydrologic Unit 04090003, on left bank at 
downstream side of bridge on Romeo Plank Road, 0.4 mi (0.6 km) north of Macomb. 

DRAINAGE AREA.--41.0 mil (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.--18 years, 27.2 ft3/s (0.770 m3/s), 9.01 in/yr (229 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,580 ft3/s (44.7 m 3/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 (ft3/s) (m3/s) (ft) (m) Date Time (ft3/s) (m3/s) (ft) (m) 


Feb. 17 2100 *973 27.6 *12.78 3.895 Feb. 23 0800 537 15.2 9.80 2.987 

Minimum discharge, 0.93 ft3/s (0.026 m3/s) Aug. 24, 25, 27; minimum gage height, 4.98 ft (1.518 m) July 25, 26. 

DISCHARGE, IN CuHIC FEET PER SECOND. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT DECJJFEB MARJJJMAY JUL AUG SEPNOV JAN APRJJUNJ


1 8.5 12 19 8.8 7.9 65 24 40 11 6.3 3.3 7.7 

2 17 11 57 8.8 7.9 51 20 30 9.7 4.7 2.5 13 

3 13 10 43 8.7 7.9 41 19 24 10 3.5 3.0 10 

4 16 9.6 33 8.7 7.9 38 20 21 9.9 9.7 2.9 56 
5 13 9.6 22 8.6 7.9 38 19 19 8.4 9.1 2.4 16 

6 12 9.2 25 8.5 7.9 33 18 18 7.7 4.7 2.0 11 

7 11 9.2 52 8.4 7.9 30 19 16 6.6 3.4 23 9.2 

b 11 17 92 8.3 7.9 28 17 15 10 2.9 9.4 8.0 

9 9.5 13 85 8.2 7.9 33 21 14 10 2.7 7.1 7.1 

10 9.0 11 47 8.0 9.0 33 19 30 8.4 3.4 4.4 5.8 


11 9.3 9.7 33 7.8 16 31 42 187 6.9 2.4 4.3 5.3 

12 9.4 8.7 27 7.6 14 24 74 86 6.0 2.2 3.4 4.5 

13 8.5 8.7 24 7.4 13 24 61 49 7.4 7.8 2.8 3.7 

14 8.4 10 22 7.3 13 21 159 39 14 4.0 2.7 3.5 

15 15 10 20 7.2 15 21 77 97 13 2.7 11 3.4 


16 13 9.9 18 7.2 80 21 46 100 8.3 3.0 5.4 16 

17 13 9.6 16 7.2 600 20 41 51 7.3 ' 2.7 3.4 23 

18 12 9.6 14 7.2 836 19 35 36 6.1 3.2 2.7 19 

19 11 9.2 12 7.2 668 20 28 28 4.9 2.3 2.3 11 

20 10 10 11 7.2 433 17 24 23 4.6 2.6 2.0 9.2 


21 14 9.6 10 7.2 171 17 21 20 4.0 2.6 1.7 8.7 

22 12 9.6 10 7.2 142 17 20 16 16 2.2 1.5 59 

23 10 9.0 9.8 7.2 377 18 141 15 8.3 1.7 1.5 19 

24 10 9.5 9.6 7.2 195 18 71 16 6.3 1.6 1.2 12 

25 19 10 9.4 7.2 108 18 46 20 6.3 1.4 1.2 9.6 


26 16 10 9.2 1.5 81 39 35 16 4.9 1.5 1.1 9.5 

27 13 10 9.0 8.0 63 51 30 21 4.2 2.0 1.1 9.3 

28 12 23 9.0 8.0 76 33 75 22 3.5 27 3.3 7.4 

29 12 22 8.9 8.0 --- 30 87 17 3.7 10 7.7 7.0 

30 11 20 8.8 8.0 29 56 15 3.4 5.4 16 18 

31 13 8.8 8.0 27 --- 13 --- 3.9 5.4 ---


TOTAL 371.6 339.7 774.5 241.8 3981.1 905 1365 1114 230.8 142.6 141.7 401.9 
MEAN 12.0 11.3 25.0 7.80 142 29.2 45.5 35.9 7.69 4.60 '4.57 13.4 

MAX 19 23 92 8.8 836 65 159 187 16 27 23 59 

MIN 8.4 8.7 8.8 7.2 7.9 17 17 13 3.4 1.4 1.1 3.4 

CFSM .29 .28 .61 .19 
 3.46 .71 1.11 .88 .19 .11 .11 .33 

IN. .34 .31 .70 .22 3.61 .82 1.24 1.01 .21 .13 .13 .36 


CAL YR 1980JTOTAL 11001.7 MEAN 30.1 MAX 614 MIN 2.5 CFSM .73 IN 9.98 
TOTAL MINJ.67wTP YR 1981J10009.7 MEAN 27.4 MAX 836 1.1 CFSMJIN 9.08 
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402 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04165500 CLINTON RIVER AT MOUNT CLEMENS, MI 
(National stream-quality accounting network and pesticide station) 

LOCATION.--Lat 42°35'45", 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(M), 1937-39, 1949(M), 1950. WSP 1557: Drainage area. WSP 1727: 
1952(M), 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 fair. National Weather Service gage-height telemark at station. 

AVERAGE DISCHARGE.--47 years, 525 ft3/s (14.87 m3/s), 9.71 in/yr (247 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 21,200 ft3/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 ft3/s (85.0 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) 

Feb. 20 0600 *4180 118 *10.76 3.280 Feb. 24 1100 3910 111 10.44 3.182 

Minimum daily discharge, 130 ft3/s (3.68 m3/s) Aug. 24; minimum gage height, 4.58 ft (1.396 m) Jan. 5. 

DISCHARGE,JIN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES. 

DAY OCT NOVJDEC JAN FFt MAR APRJMAY JUNJJUL AUG SEP 

1 280 310 300 280 286 1240 566 779 300 180 210 430 
2 545 290 660 270 450 1130 571 665 290 180 180 659 
3 375 260 620 250 300 992 509 593 300 170 170 400 
4 450 258 450 250 290 857 491 521 310 300 170 1300 
5 441 240 400 250 25U 826 430 508 290 600 160 1300 

6 416 235 390 250 270 769 454 497 270 300 150 1150 
7 391 231 819 25u 270 695 435 471 230 210 340 1000 
8 346 300 1220 250 260 635 380 421 400 190 551 800 
9 345 232 1250 250 ?50 639 440 369 440 220 300 650 
10 327 240 900 250 250 686 446 545 300 270 220 600 

11 311 250 700 240 700 695 838 1700 230 180 200 550 
12 328 240 540 240 560 671 1090 1610 210 150 190 520 
13 311 230 500 240 400 654 981 1360 300 170 170 470 
14 336 280 446 230 400 606 1910 1030 360 190 180 450 
15 340 250 411 230 450 565 1630 1240 380 160 520 410 

16 333 230 378 230 781 560 1140 1590 390 150 300 450 
17 330 230 350 220 2360 558 920 1100 300 150 200 700 
18 320 240 380 220 3230 527 902 778 280 150 170 580 
19 316 235 330 220 3860 478 701 629 270 150 165 450 
20 304 230 310 220 4040 455 621 600 260 210 165 400 

21 308 240 310 210 3290 476 586 570 230 200 150 380 
22 391 250 300 240 2620 464 533 540 540 170 150 1200 
23 320 240 310 250 3170 449 1770 500 450 150 140 950 
24 320 260 320 250 3760 450 1480 460 350 140 130 740 
25 490 280 320 250 2790 437 1010 530 300 140 140 550 

26 350 260 300 240 1860 574 782 470 250 160 140 470 
27 320 310 270 330 1440 829 677 560 210 150 140 450 
28 360 380 270 290 1320 658 803 540 190 1300 200 420 
29 340 340 290 260 --- 589 1230 400 170 900 450 390 
30 330 320 300 240 624 1000 410 180 350 700 500 
31 280 --- 290 220 688 --- 350 --- 260 320 ---

TOTAL 10954 7891 14640 7620 39907 20476 25326 22336 8980 8200 7371 19319 
MEAN 353 263 472 246 1425 661 844 721 299 265 238 644 
MAX 545 380 1250 330 4040 1240 191U 1700 540 1300 700 1300 
MIN 280 230 270 210 250 437 380 350 170 140 130 380 
CFSM .48 .36 .64 .34 1.94 .90 1.15 .98 .41 .36 .32 .88 
IN. .56 .40 .74 .39 2.02 1.04 1.28 1.13 .46 .42 .37 .98 

TOTAL 217271 MEAN 594J4450 185 CFSM .81 11.01 
wTP YR 1981JMEAN MAX 4040 MINJINJJ
CAL YR 1980J MAX MINJINJ

TOTAL 193020 529J130 CFSM .72 9.78 
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403STREAMS 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 September 1981 (discontinued). 
WATER TEMPERATURES: October 1974 to September 1981 (discontinued). 

INSTRUMENTATION.--Water-quality monitor since Aug. 13, 1975. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum, 3,580 micromhos Jan. 26, 1978; minimum recorded (water years 1975-76, 1978-81)., 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, 3,160 micromhos Feb. 2; minimum, 304 micromhos Feb. 19. 
WATER TEMPERATURES: Maximum, 27.0°C July 9; minimum, 0.0°C on many days during winter period. 

WATER QUALITY DATAt WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


OXYGEN, STRER..
COLIJJ

SPE....J DIS- FORM,JJHARD...
TOCOCCIJ


STREAM... CIFICJ SOLVED FECAL. FECAL. HARD.... NESS, CALCIUM 

FLOW, CON-JJ (PER- KF AGAR NESSJJDIS..
OXYGEN,J0.7JJ NONCAR-J

INSTAN DUCT-. PH TEMPER... pis- CENT UM-MF (COLS. (MG/L BONATE SOLVED


TIME TANEOUS ANCEJATURE SOLVED SATUR- (COLS./ PER ASJJ
(MG/L (MG/L

DATEJ(CFS)J(UNITS) (MG/L)JJJ100 ML)JJCAC03)JJAS CA)
(UMHOS)J(DEG C) ATION) 100 ML) CAC03)J


OCT 

09•• • 1030 347 772 8.2 12.5 7.1 67 K1100 270 240 47 62 

NOV 
19•• • 1015 234 835 8.1 3.0 12.4 K910 96 230 41 61 

DEC 
17.• • 

JAN 
1000 838 7.7 .0 14.0 97 320 130 260 53 69 

22... 
FEB 

1130 239 996 8.0 1.0 12.8 93 K1100 100 260 74 71 

24• • • 
MAR 

1030 3890 534 7.9 3.0 12.4 94 8400 190 68 52 

25• • • 
APR 

1100 402 836 8.2 6.0 13.0 104 230 K100 270 ,65 74 

22... 
MAY 

1200 519 686 8.4 10.5 11.3 103 200 E35 300 79 80 

21... 1045 569 814 8.2 15.5 8.4 86 570 58 280 50 75 
JUN 
17... 1230 403 766 8.0 21.0 6.4 72 E590 720 260 63 70 

JUL 
15... 1530 151 775 8.1 23.0 7.4 86 590 230 240 68 65 

AUG 
20•• • 1130 172 785 .... 20.0 7.4 81 K720 240 65 

SEP 
24 ... 1015 741 627 8.2 13.0 9.3 85 E5600 >2000 

MAGNE-. SODIUM POTAS- ROTAS... BICAR.. ALKA... CARBON 
SIUM, SODIUM, AD- SIOM, SIUM 40 BONATE CAR... LINITY DIOXIDE SULFATE 
DIS- DIS- SORP- DIS- DIS... FET-FLO BONATE FIELD DIS.. DIS-

DATE 

SOLVED 
(MG/L 
AS MG) 

SOLVED 
(MG/L 
AS NA) 

PERCENT 
SODIUM 

TION 
RATIO 

SOLVED 
(MG/L 
AS K) 

SOLVED 
(PCl/L 
AS K40) 

(MG/L 
AS 

HCO3) 

FET-FLD 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS SO4) 

OCT 
09... 20 55 33 1.6 4.8 3.6 240 0 197 2.3 61 

NOV 
19... 19 53 33 1.5 5.4 4.0 240 0 197 2.9 56 

DEC 
17... 22 54 30 1.5 4.8 3.6 280 0 230 8.2 59 

JAN 
22... 21 100 45 2.7 5.0 3.7 250 0 205 3.7 61 

FEB 
24... 14 28 24 .9 4.5 3.4 170 0 139 2.9 36 

MAR 
25... 21 53 29 1.4 4.0 3.0 250 0 205 2.5 57 
APR 
22... 24 48 26 1.2 3.8 2.8 270 4 221 1.6 59 

MAY 
21... 22 50 28 1.3 3.8 2.8 280 0 230 2.8 53 

JUN 
17... 21 57 32 1.5 4.8 3.6 240 0 197 3.5 52 

JUL 
15... 19 59 34 1.7 5.5 4.1 210 0 172 2.7 40 

AUG 
20... 20 69 37 1.9 8.4 4.8 54 

SEP 
24... 220 0 180 
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404J STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SOLIDS, SOLIDS+JNITRO-JNITRO- NITRO... 
CHLO... FLUO...JJ SOLIDS,JJ_GEN,JGEN,JJSILICA, RESIDUE SUM OF NITRO- NITRO- GEN, 
RIDF, DIS- CONSTI- GEN,JGEN,JRIDE,JJAT 180JJDIS-JJNO2+NO3JAMMONIA AMMONIA 

OIS-. SOLVEDJSOLVED NO2.NO3 DIS-JJDIS-
DIS-JJDEG. C TUENTS,J AMMONIA DIS...JJ

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

(MG/L (MG/L AS SOLVED SOLVED PER (MG/L (MG/L (MG/L (MG/L (MG/L


DATEJAS F)JJ(MG/L)JJDAY)JJ.AS N) AS NH4)
AS CL) SI02) (MG/L) AS N) AS N)JJAS N)JJ


OCT 

09• • • 83 .5 4.7 450 417 422 2.6 2.6 .070 .09 

NOV 
19... 83 .5 3.8 453 419 286 4.4 4.3 .160 .21 

DEC 
17... 93 .4 6.1 485 454 -- 5.0 4.3 .140 .140 .18 

JAN 
22... 168 .5 7.2 607 576 392 4.3 4.3 .310 .310 .40 

FER 
24• • • 58 .2 5.3 328 279 3450 2.0 2.0 .120 .080 .10 

MAR 
25... 92 .4 4.2 448 437 486 2.6 2.6 .100 .100 .13 
APR 
22... 90 .3 2.5 614 444 860 2.2 2.2 .140 .130 .17 

MAY 
21... 84 .3 3.3 467 433 717 2.3 2.2 .120 .120 .15 

JUN 
17... 90 .5 6.9 449 423 489 2.9 2.9 .140 .120 .15 

JUL 
15... 98 .6 6.1 482 411 197 3.4 3.4 .010 .020 .03 

AUG 
20... 130 .6 4.9 507 235 4.2 4.2 .120 .100 .13 

SEP 
24... 

SED.
SEDI-J
NITRO-.J
 
NITRO- GEN,AM-
 MENT,_ SUSP.PHOS..._ 

SIEVE
NITRO- NITRO-JJPHORUS, CARBON,JSEDI- DIS-JJ
GFN, PHORUS, PHORUS DIS- ORGANIC MENT, CHARGE, DIAM.

GEN, MONIA 4'JJPHOS- PROS-JJ

ORGANIC ORGANIC GEN,J
 % FINER
SOLVED SUS- SUS-JJ

(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 


TOTAL TOTALJJTOTALJTOTALJJ
TOTAL TOTALJJTOTALJ


(MG/L)J.062 MM
AS P)JAS R04)JAS P) AS C)JJ(T/DAY)J
AS N)
DATE AS N) AS N)JJAS NO3)JJ


OCT 

4.9 '17 16 100
09•• • .66 3.3 14 .110 .34 .100 

NOV 
3 1.9 100
19• • • .56 5.0 22 .?10 .64 .180 

DEC 
6.8 60 100
17... .44 .58 5.6 25 .090 .28 .050 

JAN 
.83 5.1 23 .140 .43 .110 4.8 6 3.9 10022•• • .52 

FEH 
8.9 88 924 100
.82 .94 2.9 13 .180 .55 .070 


24 . • • 

MAR 
8 8.7 10025... .51 .61 3.2 14 .090 .28 .060 6.2 

APR 
22... .72 .86 3.1 14 .130 .40 .080 19 27 100 

MAY 
31 48 100
21 •• • 1.1 1.20 3.5 16 .160 .49 .040 7.1 

JUN 39 42 100
.71 .85 3.8 17 .240 .74 .140 8.2 

17... 

JUL 100
15•• • 1.1 1.10 4.5 2n .190 .58 .120 6.5 16 6.5 
AUG 19 8.8 100
20... .60 .72 4.9 22 .210 .64 .160 6.2 
SEP 

46 92
24• • • 
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405
STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


CHRO.• 

HARTUM,JCADMIUMJMIUM, CHRO..• COBALT, 


ARSENIC TOTAL BAR/UM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT, 

ARSENICJ DIS— RECOV..JJDIS—
DIS—JRECOV—J 'RECOVJ

TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 


TIME (Ur,/L.JJ (UG/LJJ
(UG/LJJ.(UG/L (UG/L (11G/LJJ,(UG/L
(1JG/L (UG/LJJ(UG/L 

DATEJAS AS)JAS RA)JJAS CO) AS CO)J
AS AS) AS CR)JAS CO)
AS RA) AS CD)JJAS CR)JJ


OCT 

1030 3 2 100 60 3 3 10 <10 0
09...J 0 


JAN 

22...J1 1 100 60 1 1 20 10 1 1
1130 

APR 


1200 

JUL 

15...J3 2 60 1 10 10 3 2 


22...J2 1 200 50 2 2 10 <10 1 1 


1530 100 <1 


MANGA 

COPPER, IRON. LEAD. NESEt MANGP.. MERCURY 

TOTAL COPPER, TOTAL IRON. TOTAL LEAD, TOTAL NESE, TOTAL MERCURY 

RECOV— RECOV... RECOV— RECOV—JDIS— RECOV—JJ
Ns- DIS" DIS.. OIS... 

FRARLE SOLVED ERABLE SOLVE') ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 

(UG/L (Ur,/L (UG/L (0G/L (UG/L (UG/LJ(UG/LJJ
(UG/L (UG/L (UG/L 


DATEJAS CU) AS FE) AS FE) AS MN)JAS HG)JJ
AS CU) AS PP) AS PR) AS MN) AS HG) 


OCT 

09... 6 10 8 40J.2JJ
6 750 2 20 .2 


JAN 

390 70 .2
22... 8 3 <10 7 2 90J.2JJ


APR 

2?... 12 4 710 10 14 0 80J50J<.1 


JUL 

15... 7 510 <10 12 1 70J40 <.1JJ
3 kol 


CARBON, 

NICKEL. SELE-.. SILVER, CARBON. ORGANIC 

TOTAL NICKEL. SELE— NIUM, TOTAL SILVER, MCA': ZINC. ORGANIC SUS—
 
RECOV— DIS— NIUM, MS— RECOV— DIS— RECOV— DIS— DIS— PENDED 

FRARLE SOLVED TOTAL SOLVED ERABLE_ SOLVED ERABLE SOLVED SOLVED TOTAL 

(UG/L (UG/L (UG/L (UG/LJJ(UG/LJ (MG/L
JJJ(UG/L (UG/L


DATEJAS NI)JJAS SE) AS AG) AS ZN) AS C)
AS NI) AS SE)JAS AG)JJAS ZN)JJAS C)JJ


OCT 

09... 7 5 0 0 0 0 30 9 4.5 .4 


JAN 

27... 16 13 0 0 0 0 50 20 4.5 .3 

APR 

2?... 11 5 0 0 0 0 40 <4 5.8 


JUL 

15... 29 16 0 0 0 0 60 <4 5.7 .8 




406J
 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 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 NOV 19,80JMAY 21,81J
MAR 25,81JJUN 17,81

TIME 
 1015J1100J1045J1230 


TOTAL CELLS/ML 
 1100J640J8300J1800 


DIVERSITY: DIVISIONJ1.3J1.2J1.7J1.5 

.CLASSJ 1.3J
1.2J1.7J1.5 

..ORDERJ 1.8J2.0J
2.3J2.0 

...FAMILYJ2.3J
2.6J3.1J2.6 


GENUSJJ2.4J
2.7J3.4J3.1 


CELLS PER- CELLS PER- CELLS PER... CELLS PER-

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....SCHROEDERIA 
 13 1 

.....TETRAEDRON 
 * 0 
....COCCOMYXACEAE 

....ELAKATOTHRIX 

...DICTYOSPHAERIACEAE 

....DICTYOSPHAERIUM 
 26 1 

...HYDRODICTYACEAE 

....PEDIASTRUM 

...MICRACTINIACEAE 

....MICRACTINIUM 
 13 1 220 3 

...00CYSTACEAE 

....ANKISTRODESMUS 
 26 2 77 12 310 4 64 4 

....KIRCHNERIELLA 
 140 2 

....00CYSTIS 
 - ••• 13 1 

....SELENASTRUM 
 13 2 52 3 

...PALMELLACEAE 

....SPHAEROCYST/S 

...SCENEDESMACEAE 

....COELASTRUM 

....CRUCIGENIA 
 560 7 570# 32 

....SCENEDE5MUS 
 26 2 1300# 16 150 9 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 140# 22 250 3 120 7 

...PHACOTACEAE 

.....PHACOTUS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 39 3 1300# 15 130 7 

....MELOSIRA 
 26 2 13 1 

....STEPHANODISCUS 
 100# 16 

...PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 
 56 1 


....RHOICOSPHENIA 
 13 2 


...DIATOMACEAE 


....DIATOMA 
 13 2 200 2 


...FRAGILARIACEAE 


....ASTERIONELLA 190# 17 84
-- 1 


....FRAGILARIA 

13 1 26 4 13 1


...GOMPHONEMATACEAE 


....GOMPHONEMA 
 140 2 


...NAVICULACEAE 


....NAVICULA 
 13 1 210# 32 450 5 64 
 4 


....NITZSCHIACEAE 


....NITZSCHIA 
 100 9 13 2 450 5 77 
 4 


...SURIRELLACEAE 


....SURIRELLA 
 26 2 13 2 84 1 13 1 


.CHRYSOPHYCEAE 


..00HROMONADALES 


...00HROMONADACEAE 


....00HROMONAS 


.XANTHOPHYCEAE 


..MISCHOCOCCALES 


...SCIADACEAE 


....OPHIOCYTIUM 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE
J
....CHROOMONAS 
 140 2 

...CRYPTOMONADACEAE
J J
....CRYPTOMONAS 
 13J 84 13J1
1 1JJ




407 STREAMS TRIBUTARY TO LAKE ST. CLAIRJ
 

04165500 CLINTON RIVER AT MOUNT CLEMENS, MI-.CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


J JJJ
DATE NOV 19,80 MAR 25,81 MAY 21981 JUN 17,81
J JJJ

TIME 1015 1100 1045 1230 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-
J

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 64 6 200 2 40041 23 
..NOSTOCALES 
...HAMMATOIDEACEAE 
....RAPHIDIOPSIS 
...NOSTOCACEAE 
....ANABAENA 
....APHANIZOMENON 
..0SCILLATORIALES 
...05CILLATORIACEAE 
....LYNGBYA -
....0SCILLATORIA 590* 52 2400W 28 

EUGLENOPHYTAJ(EUGLENOIDS)
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 13 1 
•• • •PHACUS •••• 

....TRACHELOMONAS 26 4 13 1 

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

*J
OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




408J
 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 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUL 15,81 AUG 20,81 SEP 24,81

TIME 1530 . 1130 1015 


TOTAL CELLS/ML 6500 5100 5500 


DIVERSITY:J 1.1 1.8 1.4
DIVISION 

.CLASS 1.1 1.8 1.4 

..ORDER 1.6 2.6 2.1 

...FAMILY 1.8 3.3 2.8 

....GENUS 1.9 3.8 3.3 


CELLS PER- CELLS PER- CELLS PER-

ORGANISMJ /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAF 
....SCHROEDERIA - -
....TETRAEDRON * 0 
...COCCOMYXACEAE 
....ELAKATOTHRIX * 0 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIuM 250 4 55 1 
...HYDRODICTYACEAF 
....PEDIASTRUM 380 7 
...MICRACTINIACEAF 
....MICRACTINIUM - -
...00CYSTACEAE 
....ANKISTRODESMUS 100 2 140 3 41 1 
....KIRCHNERIELLA • 0 
....00CYSTIS * 0 
....SELENASTRUM 50 1 
...PALMELLACEAE 
....SPHAEROCYSTIS 55 1 
...SCENEDESMACEAE 
....COELASTRUM - 55 1 
....CRUCIGENIA 560 11 110 2 
....SCENEOESMUS 700 11 8400 17 370 7 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 550 9 260 5 55 1 
...PHACOTACEAE 
....PHACOTUS * 0 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 4200# 64 420 8 110 2 
....MELOSIRA 50 1 93 2 69 ' 1 
....STEPHANODISCUS -
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 160 3 
....COCCONEIS - * 0 
....RHOICOSPHENIA 120 2 41 1 
...DIATOMACEAE 
....DIATOMA * 0 * 0 
...FRAGILARIACEAE 
....ASTERIONELLA --
....FRAGILARIA 110 2 
....SYNEDRA 160 3 * 0 
...GOMPHONEMATACEAE 
....GOMPHONEMA 47 1 
...NAVICULACEAE 
....NAVICULA 50 1 350 7 220 4 
...NITZSCHIACEAE 
....NITZSCHIA 350 5 490 10 300 5 
...SURIRELLACEAE 
....SURIRELLA 
.CHRYSOPHYCEAE 
..00HROMONADALES 
...00HROMONADACEAF 
....00HROMONAS 
.XANTHOPHYCEAE 

70 1 

..MISCHOCOCCALES 

...SCIADACEAE 

....OPHIOCYTIUM * 0 

CRYPTOPHYTAJ(CRYPTOMONADS)
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 93 2 
...CRYPTOMONADACEAE 
....CRYPTOMONAS 50 1 70 1 * 0 
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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 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE JUL 15,81 AUG 20981 SEP 24,81 

TIME 1530 • 1130 1015 


CELLS PER- PER- PER-
CELLSJCELLSJ

ORGANISM /ML CENT CENT CENT
/MLJ/MLJ


CYANOPHYTAJ
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 50 1 560 11 

..NOSTOCALES 

...HAMMATOIDEACEAF 

....RAPHIDIOPSIS 260 5 

...NOSTOCACEAE 

....ANABAENA 120 2 

....APHANIZOMENON -r 320 6 

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....LYNGBYA 470 9 320 6 

....OSCILLATORIA 47 1 24000 43 


EUGLENOPHYTAJ
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 100 2 

....PHACUSJ ..... * 0
. ....-

....TRACHELOMONAS -- * 0 * 0 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




STREAMS TRIBUTARY TO LAKE ST. CLAIR
410J
 

04165500 CLINTON RIVER AT MOUNT CLEMENS. MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/Cm AT 25 OEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


JJ

DAYJMAX MINJMEAN MAX MINJJMEANJMAX MINJJMEANJMAXJMINJMEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 731 725 728 840 829 833 911 902 906 1600 1150 1330 
2 770 732 753 843 839 841 968 863 903 1350 1150 1270 
3 747 739 742 846 835 841 878 858 870 1320 1190 1240 
4 752 746 748 839 834 836 877 872 876 1290 1140 1200 
5 759 753 756 840 833 837 876 874 875 1230 1110 1170 

6 773 764 767 845 838 841 875 865 871 1110 989 1070 
7 775 769 773 846 844 845 865 777 829 1080 984 1030 
8 782 774 777 928 845 861 876 796 825 1230 1050 1170 
9 781 775 781 895 846 863 848 834 841 1330 1130 1220 
10 820 813 817 851 843 847 855 847 850 1240 1070 1140 

11 821 816 818 871 844 854 869 857 864 1150 1030 1080 
12 826 817 820 886 861 872 869 821 853 1070 1020 1040 
13 830 823 826 897 878 888 868 842 858 1040 967 999 
14 837 831 834 893 885 889 965 855 905 1010 968 985 
15 835 816 825 894 891 892 956 945 952 1050 980 1010 

16 826 788 808 897 890 894 950 927 940 1090 994 1050 
17 811 797 801 901 891 896 944 936 939 1140 1060 1090 
18 841 805 827 892 870 883 942 934 939 1210 1040 1090 
19 831 820 824 911 890 897 979 935 958 1190 1040 1110 
20 828 823 824 910 907 909 988 964 975 1600 1100 1300 

21 835 820 828 910 901 907 996 969 985 1560 1230 1360 
22 869 839 863 928 909 915 1010 994 998 1250 1070 1160 
23 870 857 862 917 905 908 1010 992 1000 1210 1070 1140 
24 871 855 861 904 898 901 987 927 964 1340 1160 1230 
25 872 831 854 901 886 893 941 919 930 1340 1090 1180 

26 832 823 825 900 897 898 948 934 942 1640 1100 1290 
27 833 824 828 934 884 901 959 946 952 1550 1260 1360 
28 836 827 834 893 887 891 967 957 963 1310 1140 1230 
29 841 837 839 889 886 888 969 962 967 1420 1190 1240 
30 847 838 843 922 888 901 970 967 968 1580 1350 1420 
31 843 828 835 --- --- --- 972 969 969 1530 1160 1320 

MONTH 872 725 810 934 829 877 1010 777 918 1640 967 1180 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


FEBRUARY MARCH APRIL MAY 


1 1270 1000 1130 600 579 585 822 802 812 1030 1010 1030 

2 3160 1260 1950 600 S85 590 812 783 797 1030 1020 1030 

3 1730 1350 1570 631 608 616 843 780 799 1020 1010 1010 

4 1740 1280 1530 652 637 642 814 784 797 1020 1010 1020 

5 1420 1170 1280 670 659 664 821 802 813 1060 1020 1040 


6 1260 1110 1180 678 673 676 828 779 799 1050 1040 1050 

7 1260 1120 1180 697 676 687 799 757 779 1040 1030 1040 

8 1800 1270 1570 717 702 709 794 757 775 1040 1030 1030 

9 1950 1350 1560 722 710 717 832 771 791 1050 1020 1030 

10 1490 1170 1320 727 706 716 801 755 776 1080 1050 1070 


11 3110 1160 1740 729 713 721 773 638 701 1090 1040 1060 

12 1710 1320 1530 737 728 734 709 648 687 1060 1010 1040 

13 1330 1180 1260 747 739 743 743 695 726 999 845 898 

14 1580 1250 1350 754 742 747 726 507 598 876 842 855 

15 2050 1560 1800 761 755 758 626 542 584 885 869 877 


16 2060 891 1580 766 749 756 688 625 656 866 824 843 

17 847 530 681 770 758 764 753 687 725 824 799 811 

18 522 329 409 791 775 781 785 745 765 809 799 803 

19 328 304 315 801 796 798 833 786 811 798 792 795 

20 338 305 319 821 809 817 861 828 848 806 788 796 


21 390 341 363 833 828 831 859 843 849 838 795 813 

22 452 395 425 840 829 836 865 818 830 810 798 805 

23 480 455 470 845 838 843 871 766 818 821 798 808 

24 475 354 438 855 846 851 905 851 883 827 798 812 

25' 420 362 387 866 851 860 967 903 937 818 773 797 


26 488 434 462 1180 864 928 994 960 979 810 790 802 

27 536 497 517 1070 862 913 1010 987 999 935 784 822 

28 588 542 569 865 823 842 1040 1000 1020 918 770 803 

29 845 817 827 1030 1020 1020 842 787 824 

30 - - 919 774 838 1020 1010 1020 871 833 848 

31 --- ---
- - - 898 830 864 --- 881 862 869 

MONTH 3160 304 1030 1180 579 763 1040 507 813 1090 770 907 




411
STREAMS TRIBUTARY TO LAKE ST. CLAIRJ
 

04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MIN MEANJ MAX MEANJMINJ

JUNEJJULYJAUGUSTJSEPTEMBER 

DAY MAXJJ_ MAXJMIN_MEAN_ MINJJMAXJMEAN 

1 875 855 863 874 833J862 838 789J807 645 362 590 
2 908 868 888 887 827J855 865 843J853 585 369 490 
3 945 905 927 825 797J809 873 840J859 604 593 599 
4 
5 

965 
980 

948 
965 

959 
972 

841 
816 

818J812 872 830J847 612 448 
756J788 860 832J848 441 429 

512 
434 

6 1000 980 988 749 644J702 868 840J856 .1.06.111. 

7
8 

999 
1010 

987 
965 

996 
991 

637 
663 

629J632 879 485J802 - - -
635J646 644 443J562 - -

9 965 935 948 713 670J702 721 612J659 
10 962 905 929 763 709J724 749 728J742 - - - -

11 912 905 910 828 766J801 783 751J767 ---
12 915 894 902 896 831J873 825 788J806 ---
13 
14 

897 
892 

889 
827 

894 
860 

911 
914 

897J907 863 830J847 - - ---
768J813 889 865J878 - -

15 865 738 817 808 782J790 897 615J767 - - - -

16 770 730 748 857 810J828 662 628J648 - - _--
17 749 728 734 876 841J863 696 666J681 ••••=,•• ---
18 763 749 756 922 862J891 729 701J714 - - - ---
19 759 726 752 937 884J914 751 725J740 - -
20 746 732 741 889 796J856 805 755J783 emodO 

21 756 740 747 829 760J795 818 798J806 4W:040 

22 761 745 752 837 762J794 815 805J811 - -
23 755 744 748 860 828J839 815 803J808 - - ---
24 749 744 746 904 859J875 810 805J808 •••Oa ---
25 767 752 760 917 897J905 805 784J792 - - ---

26 763 754 759 936 896J919 800 787J793 meow.. 

27 777 759 766 916 851J894 810 800J804 
28 789 772 779 850 312J558 824 776J808 4000qM 

29 803 789 796 621 438J521 782 433J674 
30 826 806 815 730 631J692 565 462J511 
31 --- --- ....... 798 733J767 576 556J561 .0.41SWOOP. •••o011 

MONTH 1010 726 841 937 312J795 897 433J763 

TEMPERATURE, WATER (DFG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY MAX MIN MEAN MAX MIN MEAN MINJMAX MEAN_ MAX MEAN MIN 

OCTOBER NOVEMBER DECEMBER JANUARY 


1 18.0 17.0 6.0J5.0 4.5 .0
16.5 6.5 6.5 4.0J1.0 .5 

2 18.0 17.5 6.5 6.0J7.5 5.5 .0
17.0 6.0 4.5J.5 .0 


14.0 8.5 7.0 1.0J.0 .0
3 17.0 15.5 6.5J4.5 2.0 .0 

4 14.0 12.0 12.5 8.5J.5J.0 .09.5 9.0 1.0 1.0 .0 


11.5 8.0J2.0 1.5
5 11.5 11.0 9.0 8.5 1.0J.0 .0 .0 

6 11.5 11.0 11.0 7.5 6.5J4.0 3.0 .0 .0 .0
7.0 2.0J

7 12.5 11.5 8.5 7.0J7.0 5.5 .0 .0
11.0 8.0 4.0J.0 

8 13.5 12.0 13.0 9.0 8.0J8.0 6.0J7.0 .0 .0
8.5 .0 

9 13.5 13.0 8.0J7.5 6.0 .0
13.0 9.0 8.5 5.5J.0 .0 

10 13.0 12.0 6.5J5.0 4.5 .0
11.5 9.0 7.5 3.0J.0 .0 

11 12.5 12.0 6.5 5.0J2.5 1.5 .0
11.5 5.5 1.0J.0 .0 

12 11.5 10.5 5.0 3.5J1.5 1.0 .0
10.0 4.5 .5J.0 .0 

13 10.0 9.5 4.5J2.0 2.0 .0 .0 .0
9.0 5.5 5.0 1.5J


8.5 7.5 6.5 .5J.0 .0
14 9.0 8.5 5.5J2.0 1.5 .0 

15 10.0 9.5 7.0 5.5J1.0 1.0 .0
8.5 6.0 .5J.0 .0 

16 11.0 10.5 4.5J1.5 1.0 .0
10.0 5.5 5.0 .5J.0 .0 

17 12.5 11.5 3.5J.5 .5 .0 .0
11.0 4.5 4.0 .0J.0 

18 13.0 12.5 4.0 3.5J1.5 1.0 .0 .0
12.5 4.0 .5J .0 

19 12.5 10.5 11.5 4.0 .5 .0 .0 .0
3.0J3.5 1.0 .0J


10.5 9.5 4.0 3.5 .5 .0J.5 .0 .5 

21 10.5 9.5 3.5J.5 .0 .5 


20 10.0 2.5J .0 

9.0 4.0 4.0 .0J1.0 .5 


22 10.0 9.0 4.5 3.0J.0 .0 .0
8.5 3.5 .0J1.0 .5 

23 9.0 8.0 8.5 3.5J.5 .5 .5
4.5 4.0 .0J1.0 1.0 

24 9.0 8.5 4.5J1.0 .5 .0
8.0 5.0 5.0 .0J1.0 .5 

25 11.0 9.0 10.0 5.0 4.0J5.0 .0 .0 1.0 .0
.0J.5 


7.0 4.0 3.5 .0J2.0 1.5
26 9.5 8.0 3.0J.0 .0 1.0 

27 6.5 6.5 3.5 2.0J.0 .0 1.5
6.0 2.5 .0J2.0 1.5 

28 8.0 7.0 3.0J.0 .0 1.5
6.5 5.0 4.0 .0J2.0 2.0 

29 7.0 6.5 3.0J.5 .0 1.0
6.0 3.5 3.5 .0J1.5 1.5 

30 6.5 5.5 6.0 3.0J1.0 1.0 0
4.0 3.5 .5J1.0 .5 


5.5 J.5 .5 .0 

MONTH 18.0 5.5 10.5 2.0J8.0 1.5 .0 


31 7.0 6.0 --- --- ...... .0J.5 .0 

9.5 5.5 .0J2.0 .5 




412J STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


MEANJ MAXJJ
DAY MAXJJMEANJJMTNJJMINJJMEAN MINJ
MIN MAX MAX MEAN 


FEBRUARY MARCH APRIL MAY 


1 .5 .0 .0 2.5 2.5 2.5 12.5 11.0 12.0 13.0 11.5 12.0

2 2.5 .0 1.0 2.5 2.0 2.0 12.5 10.0 11.5 13.5 11.5 12.5

3 .0 .0 .0 2.0 1.0 1.5 12.5 11.0 12.0 14.5 11.5 13.0
4 .0 .0 .0 2.0 2.0 2.0 13.5 12.5 13.0 16.0 13.0 14.5 
5 .0 .0 .0 2.5 2.0 2.0 13.0 8.5 10.5 16.5 15.5 16.0 


6 
 .0 .0 .0 2.0 1.5 2.0 9.5 6.5 8.0 15.0 13.0 14.0

7 .5 .0 .0 2.0 1.5 1.5 11.0 8.0 9.0 15.0 12.0 13.5
8 .0 .0 .0 4.0 1.5 2.5 13.0 10.0 11.5 15.5 13.0 14.0

9 .0 .0 .0 4.5 3.5 4.0 14.5 12.5 13.5 15.0 14.5 14.5

10 .0 .0 
 .0 4.5 4.5 4.5 14.0 12.0 13.0 15.0 12.0 14.0 


11 2.0 .0 .5 4.5 3.5 4.0 14.5 13.0 13.5 12.0 9.0 10.0

12 .0 .0 .0 5.0 2.5 3.5 14.0 11.0 12.5 10.5 8.5 9.5

13 1.0 .0 .0 4.5 4.0 4.5 10.5 9.5 10.0 12.5 10.5 11.0
14 1.5 .0 .5 4.5 2.5 3.5 12.0 9.5 10.5 12.5 11.5 12.5

15 2.5 
 1.0 1.5 5.5 3.0 4.0 10.5 9.0 10.0 11.5 10.0 10.5 


16 2.5 1.0 1.5 5.5 4.0 4.5 11.0 9.0 10.0 12.5 9.5 11.0

17 .5 .0 .0 4.5 3.5 4.0 14.0 11.0 12.0 14.5 12.5 13.5

18 .5 .0 .0 3.5 2.5 3.0 14.5 13.0 13.5 14.0 12.5 13.5

19 .0 .0 .0 2.5 2.0 2.0 13.0 11.5 12.0 14.0 12.0 13.0

20 
 .0 .0 .0 2.5 1.5 2.0 11.5 10.0 11.0 15.5 13.0 14.0 


21 .5 .0 .0 4.0 2.5 3.0 11.0 8.5 9.5 17.0 15.0 16.0

22 1.5 .0 1.0 5.0 2.5 3.5 10.5 9.0 10.0 18.5 16.0 17.5

23 2.0 1.0 1.5 6.0 4.0 5.0 11.5 9.0 10.5 20.0 18.0 19.0

24 2.0 2.0 2.0 6.5 5.0 6.0 11.0 9.5 10.5 20.0 19.0 19.5

25 2.5 1.5 2.0 6.5 5.0 5.5 9.5 8.5 9.0 21.0 19.0 19.5 


26 2.5 2.0 2.0 6.5 5.0 5.5 9.5 8.0 9.0 210 19.5 20.5 

27 2.0 1.5 2.0 7.0 5.0 6.0 12.5 9.0 10.5 20.0 17.0 18.5

28 2.5 1.5 2.0 8.0 5.5 7.0 13.0 12.0 12.5 17.5 16.,5 17.0

29 ...... ......... ...... 10.0 
 8.0 8.5 13.0 11.0 12.0 19.0 16.5 17.5

30 --- 11.0 10.0 10.5 12.0 10.5 11.5 19.0 17.5 18.5
31 ....... 12.5 10.0 11.5 18.0 15.5 17.0 


MONTH 
 2.5 .0 .5 12.5 1.0 4.0 14.5 6.5 11.0 21.0 8.5 14.5 


DAY MAX MIN MEAN MAX MTN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE JULY AUGUST SEPTEMBER 


1 18.0 15.5 17.0 22.5 21.0 22.0 23.5 21.0 22.5 22.0 21.0 21.5

2 19.0 16.5 18.0 22.5 21.0 22.0 24.0 22.5 23.5 22.0 20.5 21.0

3 20.0 18.0 19.0 24.0 22.5 23.0 24.5 23.0 24.0 20.0 19.0 19.5

4 21.5 18.5 20.0 24.0 23.0 23.5 25.0 23.0 24.0 19.0 18.0 18.5

5 22.0 19.5 21.0 24.0 22.0 23.0 25.0 23.0 24.0 18.0 17.5 17.5 


6 23.0 21.0 22.0 24.5 22.0 23.5 24.0 22.5 23.0

7 22.0 19.5 21.0 26.0 23.5 24.5 23.5 21.5 22.5

8 21.5 20.0 20.5 26.5 25.0 26.0 23.0 21.0 22.0

9 20.5 19.0 20.0 27.0 25.5 26.5 23.0 21.5 22.5 

.• 


10 21.0 19.0 20.0 26.5 23.5 25.0 23.0 22.5 22.5 


11 21.0 19.0 20.0 25.5 23.5 24.5 23.5 22.5 23.0 ---

12 21.0 19.5 20.0 26.0 24.0 25.0 23.5 21.5 22.5 ---

13 20.5 18.5 19.5 26.5 25.0 26.0 24.0 22.5 23.0 ---

14 21.0 18.5 19.0 26.5 24.0 25.0 24.0 23.0 23.5 

15 23.5 20.5 22.0 23.0 23.0 23.0 23.5 21.5 22.5 


16 23.5 22.0 23.0 23.5 22.5 23.0 22.0 21.0 21.5 ---
17 22.0 20.0 21.0 24.5 22.5 23.0 21.0 19.0 20.0 ---
18 22.0 20.0 21.0 25.5 23.0 24.0 21.0 19.0 20.0 ---

19 22.0 20.5 21.5 25.5 24.5 25.0 21.0 19.0 20.0

20 20.5 18.5 19.5 24.5 23.0 23.5 21.5 18.5 20.0 
 101.011.•• 

21 22.0 19.0 20.5 24.0 22.5 23.0 21.5 20.0 21.0 - - -
22 22.0 19.5 20.5 23.0 20.5 22.0 21.5 19.5 21.0 - - -
23 20.5 18.5 19.5 22.0 19.5 21.0 21.5 20.0 21.0 - -

24 20.5 19.5 20.0 23.0 20.5 22.0 22.0 21.0 21.5

25. 22.5 20.5 21.0 24.0 22.0 23.0 21.5 19.5 20.5 


26 22.0 19.0 20.5 24.0 23.0 23.5 21.5 19.5 20.5

27 21.0 18.5 20.0 23.0 21.5 22.5 21.0 20.5 21.0

28 21.5 19.0 20.5 23.0 19.0 20.5 21.5 20.0 21.0

29 24.0 21.0 220 20.5 18.5 19.5 21.5 21.0 21.5

30 24.0 22.5 23.5 22.5 19.0 20.5 21.5 20.0 21.0

31 ....... *........ --- 23.0 20.0 21.5 21.5 20.5 21.0 

MONTH 24.0 15.5 20.5 27.0 18.5 23.0 25.0 18.5 22.0 




� 413 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 NW' 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 current year (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 fair. 

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height recorded, 6.80 ft (2.073 m) June 7, 1980; minimum recorded, 4.64 ft (1.414 m)
Jan. 7, 1980. 

EXTREMES FOR CURRENT YEAR.--Maximum gage height recorded, 6.52 ft (1.987 m) Sept. 30, stage still rising, peak occurred Oct. 1, 1981; 
maximum peak gage height recorded, 6.49 ft (1.978 m) July 28; minimum gage height recorded, 4.65 ft (1.417 m) Apr. 1. 

GAGE HEIGHT iFEET ABOVE DATUM), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MARJJJAPRJMAY JUN JUL AUG SEP 

1 5.87 5.28 5.03 4.99 5.63 5.66 5.95 5.99 5.80 
2 5.83 5.39 --- 5.09 5.62 5.64 6.03 5.93 5.78 
3 
4 
5 

5.75 
5.70 
5.79 

5.44 
5.23 
5.24 

5.02 
5.30 
5.26 

- - -
- -

5.23 
5.25 
4.81 

5.68 
5.68 
5.58 

5.63 
5.63 
5.64 

6.03 
6.01 
6.00 

5.92 
5.85 
5.85 

5.79 
5.85 
5.89 

6 
7 

5.81 
5.79 

5.27 
5.27 

5.15 
5.14 

,.4.....
.....4. 

4.92 
5.16 

5.31 
5.48 

5.58 
5.65 

5.97 
5.97 

5.88 
5.97 

5.97 
6.04 

8 
9 
10 

5.74 
5.76 
5.79 

5.31 
5.20 
5.04 

5.17 
5.27 
5.07 

........ 

........ 

....... 

5.23 
5.12 
5.21 

5.57 
5,59
5.49 

5.67 
5.59 
5.60 

5.94 
5.94 
5.95 

5.98 
5.96 
5.94 

5,86
5.90 
5.86 

11 
12 

5.59 
5.48 

5.16 
5.27 

5.23 
5.26 - - -

5.23 
5.23 

5.57 
5.67 

5.64 
5.68 

5.97 
5.97 

5.90 
5.87 

5.87 
5.82 

13 
14 
15 

5.57 
5.69 
5.69 

5.27 
5.20 
5.22 

5.10 
4.96 
5.21 

- -
- - -

5.28 
5.34 
5.48 

5.79 
5.73 
5.66 

5.76 
5.77 
5.81 

5.93 
5.90 
5.94 

5.87 
5.86 
5.90 

5.83 
5.82 
5.81 

16 
17 

5.68 
5.72 

5.26 
5.27 

5.12 
5.19 - _ 

5.58 
5.60 

5.82 
5.80 

5.77 
5.77 

5.95 
5.93 

5.'83 
5.89 

5.83 
5.90 

18 
19 

5.57 
5.52 

5.12 
5.16 

--- - - - 5.55 
5.54 

5.72 
5.75 

5.85 
5.81 

5.93 
5.94 

5.89 
5.89 

5.85 
5.79 

20 5.48 5.19 5.35 5.66 5.85 5.98 5.88 5.76 

21 5.44 4.98 --- - - - 5.49 5.64 5.85 5.92 5.89 5.84 
22 5.54 5.08 ••• 5.62 5.63 5.86 5.96 5.87 5.89 
23 
24 

5.69 
5.70 

5.06 
5.00 

--- 5.65 
5.32 

5.63 
5.62 

5.95 
6.01 

5.99 
5.95 

5.8'0 
5.76 

5.87 
54.88 

25 5.35 4.96 5.15 5.34 5.61 5.86 5.94 5.78 5.88 

26 
27 
28 
29 
30 
31 

5.03 
5.33 
5.36 
5.42 
5.43 
5.25 

5.11 
5.33 
5.13 
4.92 
5.02 
...” 

”.. 

....... 

5.12 
5.06 
5.13 
5.15 
5.09 
5.14 

5.46 
5.52 
5.59 
5.56 
5.65 
.......4. 

5.60 
5.59 
5.60 
5.64 
5.63 
5.60 

5.91J. 5.90 5.80 5.87 
5.97 5.91 5.79 5.58 
6.01 6.05 5.82 5.55 
5.96 5.98 5.82 5.73 
5.89 6.02 5.83 5.90 

we..., 6.01 5.81 ---

MEAN 
MAX 
MIN 

5.59 
5.87 
5.03 

5.18 
5.44 
4.92 

.....,.. 
........, 
....... 
.......4. 

5.35 
5.65 
4.81 

5.63 
5.82 
5.31 

5.78 
6.01 
5.58 

5.96 
6.05 
5.90 

5.87 
5.99 
5.76 

5.83 
6.04 
5.55 



�414 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 SW' sec.30, T.2 N., R.14 E., Macomb County, Hydrologic Unit 04090003, on left bank at 
mouth, in Mount Clemens. 

PERIOD OF RECORD.--October 1979 to current year (gage heights only). 

GAGE.--Water-stage recorder. Altitude of gage is 580 ft (177 m), from topographic map. 

REMARKS.--Records fair. 

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height recorded, 3.05 ft (0.930 m) Aug. 4, 1980; minimum recorded, 0.73 ft (0.223 m) Jan. 
21-22, 1981. 

EXTREMES FOR CURRENT YEAR.--Maximum gage height recorded, 2.98 ft (0.908 m) July 28; minimum recorded, 0.73 ft (0.223 m) Jan. 21-22. 

GAGE HEIGHT (FEET ABOVE DATUM). WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUN JUL AUG SEP 

1 2.34 1.64 1.19 2.01 --- 2.22 2.59 2.61 2.39 
2 2.45 1.79 1.17 1.63. --- 2.22 2.65 2.56 2.33 
3 2.36 --- --- 1.16 1.39 --- 2.21 2.68 2.50 2.38 
4 2.34 --- 1.21 1.75 --- 2.21 2.62 2.54 2.37 
5 2.40 --- 1.30 1.71 --- 2.23 2.64 2.48 2.44 

6 2.34 --- 1.31 1.39 --- 2.16 2.59 2.49 2.55 
7 2.40 --- 1.35 --- --- 2.23 2.59 2.63 2.63 
8 2.30 1.35 1.44 2.25 2.57 2.61 2.47 
9 2.34 1.38 1.49 2.17 2.53 2.56 2.49 
10 2.14 1.46 1.51 --- 2.18 2.55 2.54 2.47 

11 2.19 1.59 1.31 --- 2.23 2.63 2.47 2.48 
12 2.12 - - - 1.61 --- 2.26 2.63 2.49 2.42 
13 2.21 1.58 --- 2.34 2.54 2.47 2.40 
14 2.10 - - - 1.57 - - - 2.29 2.52 2.49 2.37 
15 2.21 - - - 1.56 - - 2.22 2.57' 2.52 2.36 

16 2.28 1.55 --- --- 2.54 2.50 2.41 
17 2.14 --- 1.58 -_- --- --- 2.53 2.53 2.41 
18 2.17 1.62 --- --- 2.52 2.52 2.42 
19 2.13 1.69 --- 2.54 2.49 2.35 
20 2.11 1.81 --- --- 2.59 2.48 2.34 

21 2.07 .73 1.93 -_- 2.21 2.53 2.51 2.38 
22 2.16 --- .73 1.96 --- 2.21 --- 2.56 2.49 2.37 
23 2.24 .75 2.06 --- 2.20 --- 2.61 2.45 2.40 
24 1.94 --- .82 2.15 --- 2.19 --- 2.58 2.37 2.47 
25 2.09 .90 2.18 1.65 2.18 --- 2.55 2.38 2.42 

26 2.26 .99 2.20 1.51 2.18 2.61 2.54 2.40 2.40 
27 2.34 1.01 2.23 1.64 2.17 2.60 2.55 2.39 2.21 
28 2.26 --- 1.07 P.11 1.56 2.18 2.68 2.62 2.44 2.09 
29 1.86 --- 1.13 --- -_- 2.22 2.57 2.57 2.44 2.27 
30 1.90 1.17 --- 2.19 2.49 2.62 2.41 2.50 
31 1.97 1.18 --- 2.17 --- 2.60 2.40 ---

MEAN 2.20 1.64 --- --- 2.58 2.49 2.40 
MAX 2.45 --- 2.23 --- --- 2.68 2.63 2.63 
MIN 1.86 1.16 --- --- 2.52 2.37 2.09 
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STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI 


(National stream-quality accounting network station) 


LOCATION.--Lat 42°20'50", long 82°57'31", in T.2 S., R.13 E., Wayne County, Hydrologic unit 04090004, at Detroit municipal water 

treatment facility at Water Works Park at Detroit. 


DRAINAGE AREA.--228,800 mil (592,600 km2), approximately. 


PERIOD OF RECORD.--Water years 1970 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1974 to September 1981 (discontinued). 

WATER TEMPERATURES: October 1973 to September 1981 (discontinued). 


REMARKS.--Depth-integrated samples were collected from a boat during October, May, and September, along river cross section at north 

end of Belle Isle. Remaining data were collected as surface samples near the municipal water intake. The intake is in a lagoon at 

north end of Belle Isle in the Detroit River. Daily temperature values are the mean of three measurements. Daily-mean water discharges 

are reported for sampling times. 


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 micromhos July 24, 1976. 

WATER TEMPERATURES: Maximum daily, 24.5°C July 21, 1977, Aug. 29-31, 1980; minimum daily, 0.0°C Jan. 8, 1980. 


EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--A specific conductance of 185 micromhos was observed Sept. 12, 1979. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum observed, 250 micromhos May 19; minimum observed, 194 micromhos Aug. 19. 

WATER TEMPERATURES: Maximum daily, 24.0°C July 18; minimum daily, 0.5 on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


SLUM, SODIUM,J


DIS.. OXYGEN, COLI-JJSTREP-
CHARGE, SPE- DIS- FORM, TOCOCCI HARD-

IN CIFIC SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 

DATE 
TIME 

CUBIC 
FEET 
PER 

SECOND 

CON-
DUCT-
ANCE 

(UMHOS) 

PH 

(UNITS) 

TEMPER-
ATURE 

(DEG C) 

OXYGEN, 
DIS-

SOLVED 
(MG/L) 

(PER-
CENT 
SATUR-
ATION) 

0.7 KF AGAR NESS 
UM-MF (COLS. (MG/L 

(COLS./ PER AS 
100J100 ML) CAC03)ML) 

NONCAR-. 
BONATE 
(MG/L 
CAC03) 

DIS­
SOLVED 
(MG/L 
AS CA) 

OCT 
07... 1130 216000 222 8.1 12.5 10.2 96 <1 <1 97 0 27 

NOV 
18... 1130 211000 225 8.0 5.0 12.6 99 K6 K3 

DEC 
16... 1540 209000 228 8.0 1.0 15.6 111 K4 K8 95 23 26 

JAN 
21... 1100 180000 215 7.6 .5 14.6 103 K4 K2 97 21 27 

FER 
23... 1530 219000 209 7.7 1.0 13.7 100 K1 61 24 

MAR 
24... 1000 204000 238 7.7 2.0 14.3 104 <1 K2 97 0 28 
APR 
21... 1600 200000 222 7.8 8.0 11.7 99 K1 <1 100 18 28 

MAY 
19... 1230 206000 250 8.1 10.5 10.9 98 K3 K4 110 20 30 

JUN 
16... 1615 205000 210 8.1 18.5 9.0 99 K1 K3 96 14 27 

JUL 
14... 1100 210000 208 8.2 23.0 8.2 95 K8 36 98 16 27 
AUG 
19... 1045 209000 194 21.5 8.4 95 K6 <1 96 27 

SFP 
22... 1145 212000 219 7.9 15.0 8.5 84 E9 K1 90 0 26 

MAGNE..JSODIUM POTAS,.. POTA5.- BICAR-JALKA- CARBON 
AD-J
SIOMo SLUM 40JLINITYJ
BONATE CAR..JJDIOXIDE SULFATE


DIS- DIS-J
SORP- DIS- DIS- FE7....FLD BONATE FIELD DIS- DIS-

SOLVED SOLVEDJ
TION SOLVED SOLVEDJ
(MG/L FET-FLD (MG/L SOLVED SOLVED

(MG/L (MG/L PERCENT RATIO (MG/L (PCl/L ASJ
(MG/L ASJ
(MG/L (MG/L

AS MG)JSODIUMJAS K40/J
DATEJAS NA)J AS K)J
AS CO3)J
HCO3)JCAC03) AS CO2) AS SO4) 


OCT 

07... 7.2 4.8 
 10 .2 .9 .70 120 0 98 1.5 18


NOV 

18... 
 100 0 82 3.7


DEC 

16... 7.3 4.6 9 .2 
 .. 0
.8 • 100 82 1.4 17
JAN 

21... 7.1 4.0 8 .2 .8 
 .60 100 0 82 3.7 17
FEB 

23... 4.6 
 .7 .50 96 0 79 2.8 
 16
MAR 

24... 6.6 4.8 10 .2 
 1.2 .90 120 0 98 3.1 
 18
APR 

21... 7.3 4.3 
 8 .2 1.0 .70 100 0 82 2.5 
 18
MAY 

19... 7.6 5.7 10 .2 
 1.1 .80 110 0 90 .0 19
JUN 

16... 7.0 3.9 8 .2 
 .9 .70 100 0 82 1.3 16
JUL 

14... 7.4 4.1 8 .2 .9 
 .70 100 0 82 1.0 17
AUG 

.819... 7.0 4.2 9 
 .2 .60 0 
 15
SEP 

22... 6.0 4.7 10 .2 
 .7 120 0 98 2.1 13 




416 J STREAMS TRIBUTARY TO DETROIT RIVER 

04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

DATE 

OCT 

CHLO 
RIDE, 
DIS- 
SOLVED 
(MG/L 
AS CL) 

FLUO... 
RIDE, 
DIS- 

SOLVED 
(MG/L 
AS F) 

SILICA, 
DIS- 
SOLVED 
(MG/L 
AS 

5102) 

SOLIDS, 
RESIDUE 
AT J180 
DEG. C 
DIS- 
SOLVED 
(MG/L) 

SOLIDS, 
SUM OF 
CONSTI- 
TUENTS, 
DIS- 

SOLVED 
(MG/L) 

SOLIDS, 
DIS- 

SOLVED 
(TONS 
PFR 
DAY) 

NITRO- 
GEN, 

NO2+NO3 
TOTAL 
(MG/L 
AS N) 

NITRO- 
GEN, 

NO2+NO3 
DIS- 

SOLVED 
(MG/L 
AS N) 

NITRO- 
GEN, 

AMMONIA 
TOTAL 
(MG/L 
AS N) 

NITRO- 
GEN, 

AMMONIA 
DIS- 

SOLVED 
(MG/L 
AS N) 

NITRO 
GEN, 

AMMONIA 
DIS- 

SOLVED 
(MG/L 
AS NH4) 

07... 8.0 .1 1.3 129 128 75200 .29 .29 .040 .05 
NOV 
18... 107 61000 .31 .31 .160 .160 .21 

DEC 
16... 7.2 .1 1.2 105 115 59300 .32 .32 .000 .010 .01 

JAN 
21... 6.8 <.1 1.3 104 111 50500 .33 .31 .020 .010 .01 

FEN 
23• • • 8.2 .1 1.2 113 66800 .43 .36 .010 <.010 .01 
MAR 
24... 8.7 .1 1.1 141 119 77700 .43 .43 .200 .020 .03 
APR 
21 • • • 8.2 .1 .8 135 119 72900 .36 .35 .050 .030 .04 
MAY 
19• • • 9.7 .1 .3 144 136 80100 .58 .57 .040 .020 .03 

JUN 
16... 6.8 <.1 .9 113 112 62500 .26 .26 .050 .010 .01 

JUL 
14... 6.6 <.1 1.1 126 115 71400 .26 .26 .010 <.010 .01 

AUG 
19... 7.3 <.1 1.0 114 109 64300 .26 .26 .020 .030 .04 

SEP 
22... 8.2 .1 1.7 136 121 77800 .29 .29 .050 .030 .04 

J

NITRO- J SEDI- JSED. 

J

NITRO- GEN,AM- J PHOS- JMENT, JSUSP. 

J

GEN, JMONIA + JNITRO- JNITRO- JPHOS- JPHOS- JPHORUS, CARBON, JSEDI- JDIS... JSIEVE 

J

ORGANIC ORGANIC GEN, JGFN, PHORUS, PHORUS DIS- ORGANIC MENT, CHARGE, DIAM. 

J

TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JSOLVED JTOTAL JSUS- JSUS- J% FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 

DATE JAS N) JAS N) JAS N) JAS NO3) JAS P) JAS R04) JAS P) JAS C) J(MG/L) J(T/DAY) .062 MM 

OCT 
07... J.15 J.16 J.45 J2.0 J.020 J.06 J.010 J1.4 J9 J5250 J100 

NOV 
18... J.22 J.23 J.54 J?.4 J.210 J.64 J.180 

DEC 
16... J.16 J.16 J.48 J2.1 J.010 J.03 J.000 J2.2 

JAN 
21... J<.10 J-- J<.010 J.03 J<.010 J1.4 

FEB 
23... .23 J.24 J.67 J3.0 J.080 J.25 J.030 
MAR 
24• • • J.15 J.16 J.59 J2.6 J.020 J.06 J.020 J2.2 
APR 
21... J.16 J.21 J.57 J2.5 J.020 J.06 J<.010 
MAY 
19... J.33 J.37 J.95 J4.2 J.020 J.06 J<.010 J2.5 J20 J11100 J100 

JUN 
16... J.16 J.21 J.47 J2.1 J.010 J.03 J<.010 J1.9 

JUL 
14... J.27 J.28 J.54 J2.4 J<.010 J.03 J<.010 J2.0 

AUG 
19... J.23 J.25 J.51 J2.3 J.010 J.03 J<.010 J1.9 

SEP 
22... .39 J.44 J.73 J3.2 J.040 J.12 J<.010 J2.4 J61 J34900 J100 
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04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

CHRO- 

J

BARIUM, JCADMIUM JMIUM, 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 J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 
DATE 
J

AS AS) JAS AS) JAS BA) JAS RA) JAS CD) JAS CO) JAS CR) JAS CR) JAS CO) JAS CO) 

OCT 
07... J1130 J1 J1 J<50 J30 J<1 J<1 J20 J<10 J0 J0 

JAN 
21... J1100 J2 J1 J<50 J20 J<1 J<1 J10 J10 J0 J0 
APR 
21... J1600 J1 J1 J100 J20 J<1 J<1 J20 J<10 J2 J2 
JUL 
14... J1100 J1 J1 J100 J20 J1 J<1 J10 J10 J4 1 

MANGA- 

J

COPPER, JIRON, JLEAD, JNESE, MANGA- MERCURY 
TOTAL COPPER, TOTAL IRON, TOTAL LEAD, TOTAL NESE, TOTAL MERCURY 
RECOV... DIS- RECOV- °IS- RECOV- DIS- RECOV- DIS- RECOV- DIS-
ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CU) JAS CU) JAS FE) JAS FE) JAS PB) JAS PB) JAS MN) JAS MN) JAS HG) JAS HG) 

OCT 
07• • • 4 3 J280 J0 J3 J1 J10 J0 J<.1 J<.1 

JAN 
21 • . • J3 J1 J60 J<10 J0 J0 J10 J<1 J<.1 J<.1 
APP 
21 • •• J5 J2 J630 J<10 J33 J0 J30 J<1 J<,.1 J<.1 

JUL 
14• • • J4 J2 J220 J<10 J4 J1 J10 J<1 .1 ,<.1 

CARBON, 

J

NICKEL, JSELE.. SILVER, JZINC, JCARBON, ORGANIC 
TOTAL NICKEL, SELE- NIUM, TOTAL SILVER. TOTAL ZINC, ORGANIC SUS-
RECOV- DIS- NIUM, DIS- RECOV DIS- RECOV- DIS- DIS- PENDED 
ERABLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
07... J3 J0 J0 J0 J0 J0 J10 J8 <1.1 J.3 

JAN 
21... J3 J0 J0 J0 J6 J0 J30 J6 J1.2 J.2 
APR 
21... J6 J1 J0 J0 J1 J0 J20 J<4 J2.0 

JUL 
14... J4 4 0 0 0 0 30 J5 J1.9 J.1 
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04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE 
 NOV 18,80JMAY 19,81J
MAR 24,81JJUN 16,81

TIME 
 1130J1000J1230J1615 


TOTAL CELLS/ML 270J1600J3900J950 


DIVERSITY: DIVISIONJ
0.8J0.0J1.5J1.2 

.CLASSJ 0.8J0.0J1.5J1.2 

..ORDERJ 1.0J0.8J2.4J
1.4 

...FAMILYJ1.2J1.4J
3.2J1.6 

....GENUSJ1.2J
2.2J3.5J1.7 


CELLS PER.. CELLS PER- CELLS PER- CELLS PER-

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE)

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHLOROCOCCACEAE 

....TETRAEDRON 

...COCCOMYXACEAE 

....ELAKATOTHRIX 

...DICTYOSPHAERIACEAE 

....DICTYOSPHAERIUM 

...MICRACTINIACEAE 

....MICRACTINIUM 

...00CYSTACEAE 

....ANKISTRODESMUS 

....KIRCHNERIELLA 

....00CYSTIS 

...SCENEDESMACEAE 

....CRUCIGENIA 

....SCENEDESMUS 

....TETRASTRUM 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 


CHRYSOPHYTA 

.RACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 

....MELOSIRA 

....STEPHANODISCUS 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

...CYMBELLACEAE 

....CYMBELLA 

...DIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 

....SYNEDRA 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 

...SURIRELLACEAE 

....CYMATOPLEURA 

...TABELLARIACEAE 

....TABELLARIA 

.CHRYSOPHYCEAE 

..00HROMONADALES 

...00HROMONADACEAE 

....00HROMONAS 

...SYNURACEAE 

....MALLOMONAS 


CRYPTOPHYTA (CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONASJ
 

...CRYPTOMONADACEAE 


....CRYPTOMONAS 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM 

....ANACYSTIS 

....COCCOCHLORIS 

..0SCILLATORIALES 

...0SCILLATORIACEAE 

....OSCILLATORIA 


39 4 


62 2 


220 6 

31 1 


310 8 

62 2 


47 1 


26 10 39 2 580 15 26 3 
-- - -- - 140 4 

320# 20 - 13 1 

31 1 


31 1 


190 5 


260# 16 260 7 

-- 7200 46 - 13 1 

13 5 39 2 78 2 39 4 


31 1 


26 10 51 3 250 6 


150 10 120 3 280# 30 


* 0 

210# 76J580 15 


.18.
_ 860# 22_540# 57 
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04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF RHYTOPLANKTON 


DATE 
 JUL 14,81 AUG 19,81 2,81 16,81
SEPJJJJJSEPJ

TIME 
 1100J1045J1145 1415 


TOTAL CELLS/ML 
 190J980J110 6800 


DIVERSITY:J
DIVISION 
 0.4J1.8J0.0 1.0 

.CLASS 
 0.4J2.2J0.0 1.0 

..ORDER 
 1.1J2.5J0.9 1.9 

...FAMILY 1.1J2.8,J1.6 2.1 

....GENUS 
 1.6J2.8J1.6 2.3 


CELLS PER- CELLS PER- CELLS PER- CELLS PER-

ORGANISM 
 /ML CENT /ML CENT /ML CENT /ML CENT 


CHLOROPHYTAJ
(GREEN ALGAE) 

.CHLOROPHYCEAE 

..CHLOROCOCC*LES 

...CHLOROCOCCACEAE 

....TETRAEDRON 
 42 4 90 1 

...COCCOMYXACEAE 
....ELAKATOTHRIX 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIuM is 0 
...MICRACTINIACEAE 
....MICRACTINIUM 51 1 

...00CYSTACEAE 

....ANKISTRODESMUS 
 14 1 64 1 

....KIRCHNERIELLA 

....00CYSTIS 
 -- -- 51 1 

...SCENEDESMACEAE 

....CRUCIGENIA 
 -- -- 210 3 

....SCENEDESMUS 
 84 9 150 2 

....TETRASTRUM 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 42 4 77 1 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 
 120# 60 320# 33 - 150 2 

....MELOSIRA 
 26 13 37# 33 220 3 

....STEPHANODISCUS 
 -
 -
 -

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

...CYMBELLACEAE 

....CYMBELLA 

...DIATOmACEAE 

....DIATOmA 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 
 39# 20 -

....SYNEORA -
 14 1 37# 33 * 0 

...NAVICULACEAE 

....NAVICULA 
 28 3 

...NITZSCHIACEAE 

....NITZSCHIA 
 180 

...SURIRELLACEAE 

....CYmATOPLEURA 
 37# 33 

...TABELLARIACEAE 

....TABELLARIA 

.CHkYSOPHYCEAE 

..00HROMONADALES 

...00HROMONADACEAE 

....00HROMONAS 
 130 13 

...SYNURACEAF 

....MALLOMONAS 
 * 0 


CRYPTOPHYTAJ
(CRYPTOMONADS) 

.CRYPTOPHYCEAE 

..CRYPTOMONADALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 
 150# 16 * 
 0 

...CRYPTOmONADACEAE 

....CRyPTOmONAS 
 13 7 51 1 


CYANOPHYTA (BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....AGmENELLUM 
 -- - 51 1 

....ANACYSTIS 
 150# 16 3400# 51 

....COCCOCHLORIS -- - - * 0 
..0SCILLATORIALES 
...OSCILLATORIACEAE 
....OSCILLATORIA -- -- 19000 28 


NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15% 

* - OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2% 




420J
 STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MTCROMHOS/CM AT 25 DEG.JC). 
ONCE-DAILY 

WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

DAY OCT NOV DEC JANJFEB MAR APRJMAY JUN JUL AUG SEP 
1 
2 
3 
4 
5 

220 
230 
212 
212 
217 

220 
218 
222 
220 
202 

212 
220 
220 
---
214 

210 
218 
224 
222 
222 

215 
223 
212 
228 
226 

221 
222 
230 
223 
213 

230 
232 
227 
214 
227 

215 
215 
210 
212 
215 

218 
214 
220 
---
222 

203 
208 
228 
220 
217 

210 
212 
222 
224 
224 

224 
220 
226 
224 
220 

6 
7 
8 
9 
10 

216 
214 
216 
211 
219 

220 
222 
217 
222 
222 

220 
214 
215 
215 
212 

226 
226 
224 
232 
218 

226 
214 
211 
212 
220 

221 
213 
211 
210 
202 

225 
232 
235 
235 
230 

215 
230 
237 
227 
222 

230 
220 
225 
224 
222 

220 
222 
220 
227 
212 

230 
230 
223 
223 
230 

225 
222 
222 
222 
225 

11 
12 
13 
14 
15 

224 
221 
223 
225 
?22 

220 
222 
222 
198 
210 

222 
241 
212 
225 
215 

213 
217 
200 
210 
215 

220 
225 
230 
227 
235 

205 
222 
272 
205 
204 

230 
235 
238 
240 
230 

232 
220 
225 
220 
216 

222 
218 
216 
218 
217 

221 
221 
221 
225 
222 

230 
230 
---
220 
218 

218 
229 
231 
229 
229 

16 
17 
18 
19 
20 

225 
216 
218 
217 
215 

210 
215 
215 
202 
215 

219 
215 
228 
222 
202 

230 
230 
230 
235 
235 

212 
212 
235 
222 
235 

220 
220 
220 
221 
228 

217 
220 
217 
207 
217 

216 
218 
217 
217 
220 

217 
217 
218 
227 
225 

232 
211 
220 
222 
206 

223 
231 
216 
210 
211 

229 
223 
232 
233 
230 

21 
22 
23 
24 
25 

215 
213 
212 
223 
230 

200 
220 
220 
212 
212 

220 
220 
217 
237 
240 

230 
222 
227 
220 
210 

213 
200 
213 
200 
217 

222 
210 
221 
222 
222 

217 
217 
216 
220 
220 

218 
228 
235 
235 
238 

224 
230 
223 
223 
223 

214 
204 
224 
225 
203 

222 
230 
230 
230 
230 

230 
228 
230 
229 
236 

26 
27 
28 
29 
30 
31 

220 
232 
235 
220 
232 
212 

221 
212 
212 
215 
220 
---

210 
207 
210 
218 
208 
210 

220 
235 
218 
220 
220 
228 

215 
222 
219 
---

230 
232 
230 
222 
223 
228 

224 
220 
222 
222 
224 
---

234 
230 
238 
223 
212 
211 

206 
208 
213 
220 
215 
---

212 
222 
220 
222 
222 
222 

230 
230 
222 
220 
222 
221 

232 
232 
236 
230 
230 
---

TEMPERATURE. WATER (DEG. C).JWATER YEAR OCTOBER 
ONCE-DAILY 

1980 TO SEPTEMBER 1981 

DAY OCT NOV DEC JAN FEB MARJAPR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

16.0 
16.0 
16.5 
15.5 
14.5 

7.0 
7.0 
8.0 
8.5 
8.0 

4.5 
4.5 
3.5 
3.5 
3.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 
1.0 
.5 
.5 
.5 

6.0 
6.5 
6.0 
7.0 
7.0 

9.0 
9.0 
9.0 
9.5 
10.0 

14.5 
15.0 
16.0 
16.0 
16.5 

20.5 
20.5 
21.0 
21.5 
21.5 

22.0 
22.0 
23.5 
23.5 
23.5 

23.0 
23.0 
22.0 
22.0 
21.0 

6 
7 
8 
9 
10 

14.0 
13.5 
13.5 
13.5 
13.5 

8.0 
8.5 
8.5 
8.5 
8.0 

3.5 
3.0 
3.5 
4.0 
4.0 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 
1.0 
1.5 
1.5 

6.0 
7.0 
8.0 
8.0 
7.0 

10.0 
9.5 
10.5 
10.5 
10.5 

17.0 
17.0 
17.0 
18.0 
18.0 

22.0 
23.5 
23.5 
23.5 
23.5 

23.5 
23.5 
23.5 
23.5 
23.5 

20.5 
20.5 
20.5 
20.0 
20.0 

11 
12 
13 
14 
15 

14.0 
13.5 
12.0 
11.5 
11.0 

7.0 
6.5 
6.5 
6.5 
6.0 

3.5 
3.0 
3.0 
1.5 
1.0 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

1.0 
2.0 
1.5 
1.5 
2.0 

8.0 
8.5 
8.5 
8.5 
8.5 

10.0 
9.5 
10.0 
10.0 
9.5 

17.0 
18.0 
18.5 
18.5 
18.5 

23.5 
24.0 
24.0 
24.0 
23.5 

23.5 
23.5 
23.5 
23.5 
23.5 

20.0 
20.5 
20.5 
21.0 
21.0 

16 
17 
18 
19 
20 

11.0 
11.0 
11.5 
11.5 
11.5 

5.5 
5.5 
5.5 
5.0 
4.5 

1.0 
.5 
.5 
.5 
.5 

.5 

.5 

.5 

.5 

.5 

.5 
.5 
.5 
.5 
.5 

1.5 
1.5 
1.0 
1.0 
1.0 

7.0 
8.0 
8.0 
8.0 
5.5 

9.5 
9.0 
9.0 
9.5 
10.0 

19.0 
19.0 
19.0 
19.0 
19.0 

23.5 
23.5 
24.0 
23.5 
23.5 

23.0 
22.0 
22.0 
21.5 
21.5 

20.5 
19.5 
18.5 
18.0 
16.5 

21 
22 
23 
24 
25 

11.5 
11.0 
10.5 
10.0 
10.0 

5.0 
4.5 
4.5 
5.0 
5.0 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 
.5 

.5 
1.0 
1.0 
1.5 
1.0 

1.0 
1.5 
2.0 
2.0 
2.5 

6.5 
8.0 
8.0 
8.0 
6.5 

11.0 
12.0 
13.0 
14.0 
14.5 

19.0 
19.5 
19.0 
18.5 
19.0 

23.5 
23.0 
23.0 
22.0 
23.0 

22.0 
22.0 
22.0 
23.0 
22.0 

16.5 
16.0 
15.5 
15.5 
15.5 

26 
27 
28 
29 
30 
31 

9.5 
9.5 
8.5 
8.5 
8.0 
7.0 

4.5 
4.5 
4.0 
3.5 
4.5 
---

.5 

.5 

.5 

.5 

.5 
.5 

.5 

.5 

.5 

.5 

.5 

.5 

1.0 
.5 
.5 

3.0 
3.5 
4.5 
5.0 
5.0 
5.5 

7.0 
7.0 
8.5 
9.0 
9.0 
---

14.5 
14.5 
14.5 
15.0 
15.0 
14.5 

19.0 
19.0 
19.5 
20.0 
20.5 
---

23.0 
22.0 
22.0 
21.5 
21.5 
21.5 

22.0 
23.0 
22.0 
22.0 
23.0 
23.0 

15.5 
16.0 
15.5 
15.5 
15.0 
---



� 421 STREAMS TRIBUTARY TO DETROIT RIVER 

04166000 RIVER ROUGE AT BIRMINGHAM, MI 

LOCATION.--Lat 42°32'45", long 83°13'25", in NW4 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 mil (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); 11 years (water years 1971-81), 
21.8 ft3/s (0.617 m3/s), 8.89 in/yr (226 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 m3/s) Aug. 8, 9, 1963; minimum gage height, 1.02 ft (0.311 m) Oct. 12, 1961. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 439 ft3/s (12.4 m3/s) Sept. 30, stage rising, peak occurred Oct. 1, 1981; maximum 
peak discharge, 220 ft3/s (6.23 m3/s) Feb. 18, gage height, 3.45 ft (1.052 m), only peak above base of 180 ft3/s (5.10 m3/s); 
minimum discharge, 2.6 ft3/s (0.074 m3/s) July 19, gage height, 1.57 ft (0.479 m). 

DISCHARGE,JIN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 14 7.2 11 9.0J16 36 16 23 13 5.3 6.4 11 
2 23 8.1 39 8.7J18 31 13 20 12 5.0 6.0 17 
3 
4 
5 

15 
13 
12 

8.8 
9.3 
8.3 

23 
14 
12 

8.3J13 28 
8.0J12 27 
7.5J12 26 

13 
14 
14 

20 
19 
21 

14 
12 
9.9 

4.7 
4.7 
4.7 

7.2 
5.7 
4.7 

20 
78 
28 

6 
7 
8 
9 
10 

11 
12 
12 
11 
11 

8.2 
9.4 

11 
9.4 
9.2 

12 
31 
54 
41 
22 

7.0J11 24 
7.3J10 23 
8.0J9.5 22 
8.4J9.0 22 
7.9J11 22 

13 
11 
11 
16 
15 

17 
16 
14 
15 
39 

9.5 
8.1 
30 
22 
13 

4.4 
4.4 
4.1 

11 
12 

4.7 
4.7 
500 
15 
7.2 

15 
11 
9.0 
7.6 
6.7 

11 11 8.4 16 7.3J56 22 44 81 9.9 5.7 6.7 6.7 
12 10 8.4 14 7.1J20 20 43 40 9.0 5.0 6.0 6.7 
13 10 7.8 13 8.0J15 20 33 26 16 5.0 5.7 6.0 
14 
15 

12 
15 

8.8 
8.6 

11 
10 

8.7J13 17 
8.9J15 17 

91 
46 

26 
43 

22 
17 

4.4 
3.8 

5.7 
20 

5.7 
5.3 

16 
17 

13 
12 

8.5 
7.6 

9.9 
9.1 

8.9J49 17 
9.2J127 17 

29 
30 

48 
28 

11 
9.5 

4.7 
4.4 

8.1 
5.3 

11 
22 

18 
19 
20 

11 
10 
9.5 

7.6 
7.5 
7.5 

9.1 
8.5 
7.8 

10J191 16 
9.5J164 15 
11J99 14 

27 
21 
20 

22 
20 
19 

7.6 
7.6 
8.5 

3.5 
3.2 
4.7 

4.7 
4.4 
4.4 

14 
9.0 
7.2 

21 8.8 7.5 7.0 10J70 14 19 16 9.5 4.7 3.8 12 
22 8.6 7.6 7.2 9.8J60 14 22 15 27 4.1 3.8 42 
23 7.3 7.7 7.7 10J117 13 108 13 16 3.5 3.8 14 
24 
25 

8.0 
15 

8.3 
8.7 

8.2 
7.8 

11J78 13 
12J53 13 

44 
31 

17 
24 

9.9 
8.5 

4.7 
3.8 

3.5 
3.5 

9.9 
8.5 

26 10 7.8 7.3 16J42 25 26 16 7.2 4.4 3.5 8.1 
27 8.2 9.3 7.1 18J35 30 24 36 6.4 4.1 8.5 9.9 
28 
29 
30 

9.0 
8.2 
8.0 

15 
13 
11 

7.9 
9.2 
9.3 

15J43 18 
14J....... 17 
12 19 

30 
35 
26 

27 
20 
21 

5.7 
5.3 
5.7 

74 
33 
12 

4.4 
11 
42 

7.6 
6.4 
46 

31 7.4 --- 9.2 12 19 '''. 17 '''' 8.1 14 ---

TOTAL 346.0 265.5 455.3 308.5J1368.5 631 885 779 362.8 261.1 239.4 461.3 
MEAN 11.2 8.85 14.7 9.95J48.9 20.4 29.5 25.1 12.1 8.42 7.72 15.4 
MAX 23 15 54 18J191 36 108 81 30 74 42 78 
MIN 7.3 7.2 7.0 7.0J9.0 13 11 13 5.3 3.2 3.5 5.3 
CFSM .34 .27 .44 .30J1.47 .61 .89 .75 .36 .25 .23 .46 
IN. .39 .30 .51 .34J1.53 .70 .99 .87 .41 .29 .27 .52 

CAL YR 1980J8340.7 MAX 302 MIN 4.5 IN 9.32
TOTAL MEAN 22.8JCFSM .69 

WTR YR 1981J6363.4 191 MIN 3.2 INJ
TOTAL MEAN 17.4 MAXJJCFSM .52 7.11 
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422 STREAMS TRIBUTARY TO DETROIT RIVER 

04166100 RIVER ROUGE AT SOUTHFIELD, MI 

LOCATION.--Lat 42°26'52", long 83°17'52", 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.--23 years, 58.3 ft3/s (1.651 m3/s), 9.01 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) 


Feb. 19 *600 17.0 *a10.76 3.280 Sept. 4 1100 523 14.8 8.00 2.438 
Apr. 14 1900 580 16.4 8.38 2.554 

a Ice jam. 

Minimum discharge, 9.3 ft3/s (0.26 m3/s) Aug. 26, gage height, 2.49 ft (0.759 m). 

DISCHARGE,J 1981
IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 

MEAN VALUES 


DAY OCT NOV JAN MARJJJMAYJJJUL SEP
DECJJFEB APR JUNJAUG 


1 33 26 33 27 45 48 38 16 29
105 70J23 

2 82 24 114 25 53 90 41 59J34 16 19 33 


24 24 53J 42
3 49 84 40 78 37 39 15 18 

25 38 48J 394
4 42 51 23 74 39 38 14 18 


5 39 26 44 22 36 73 39 31 14 16
47J 138 


45J 67 

7 35 24 131 21 32 62 32 24 14 48 

6 34 24 43 21 34 66 35 28 13 14 


39J12 

8 34 34 223 22 37J
30 59 31 46 12 14 38 

9 32 29 171 25 27 58 35J19 22 35
45 85 

10 30 83 35 42 38 20
27 23 58 84J39 27 


11 32 25 50 22 170 57 109 29 18 17
333J 24 

12 42 80 25
30 23 21 53 111 143J14 15 22 

13 28 23 37 22 45 52 91 63 17 15
85J 21 

14 33 40 84
29 28 23 48 361 85J14 26 24 

15 49 28 30 23 45 47 169 203J12 19
58 74 


16 38 24 29 25 100 48 90 36 32 27
175J14 

24 26 97J19 75
17 36 27 300 46 86 30 13 


18 38 27 500 45 123 75J11 15 48
23 27 25 

22 29 64J 32
19 34 25 550 43 73 22 10 14 


20 
 33 22 23 32 500 41 62 58J15 12 25
22 


21 30 22 21 280 40 55 22 11
27 52J17 26 

22 28 23 21 29 200 39 51 46J13 192
78 11 

23 27 23 22 30 400 42J
39 231 45 11 11 60 

24 26 25 24 31 340 40J
37 155 29 10 10 37 

25 53 23 189 93 25 9.8 31
26 37 36 53J11 


26 
 38 23 22 45 132 71 74 43J18 9.5 30
22 

27 
 30 26 21 50 105 88 67 76J18 16 11 37 

28 34 56 23 45 54 95 79J204 16 30
119 17

29 31 44 27 41 --- 48 140 16 28 25
50J175 

30 28 36 27 35 54 84 63J46 128
15 41 

31 27 27 59 --- 49J30 47 ---
--- 35. ---


TOTAL 1109 809 888 1768 2709 2428J859 1677
1558 4465 1082 709.3 

MEAN 
 35.8 27.0 50.3 28.6 159 57.0 90.3 78.3J36.1 27.7 22.9 55.9 

MAX 223 550 85
82 56 50 105 361 333J204 128 394 

MIN 26 
 22 21 21 27 36 31 15 10 9.5
35J 19 

CFSM 
 .41 .31 .57 .33 1.81 .65 1.03 .89J.41 .32 .26 .64 

IN. .47 .34 .66 .38 1.89 .75 1.15 1.03J.36 .71
.46 .30 


TOTAL MEAN 69.7 INJ

WTR YR 1981J20061.3 MAX 550 MINJCFSM .63 INJ8.49 

CAL YR 1980J25518.0 MAX 814 MIN 12 CFSM .79 10.80 


TOTAL MEAN 55.0 9.5 




J
 
423
STREAMS TRIBUTARY TO DETROIT RIVER 


04166200 EVANS DITCH AT SOUTHFIELD, MI 


LOCATION.--Lat 42°27'28", long 83°16'03", in Sal 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 lea) east of 

Farmington. 


DRAINAGE AREA.--9.49 mil (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.--23 years, 8.14 ft3/s (0.231 m3/s), 11.65 in/yr (296 mm/yr). 


EXTREMES PDR PERIOD OF RECORD.--Maximum discharge, 903 ft3is (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 270 ft3/s (7.65 m3/s), revised, and maximum (*): 


DischargeJGage heightJ DischargeJGage height 

DateJTimeJ (ft) DateJ(ft3/s) (m3/s)J(m)
(ft3/s) (m3/s)J(m)JJ TimeJ (ft)J


Apr. 23 0630 278 7.87 8.47 2.582 July 28 1700 298 8.44 8.54J
2.603 

July 28 1130 317 8.98 8.69 2.649 Sep. 30 2400 *a476 13.5 3.021
*9.91J


a Stage rising, peak occurred Oct. 1, 1981. 


Minimum discharge not determined; minimum daily, 1.3 ft3/s (0.037 m3/s) Nov. 1.9, 26, June 29. 


DISCHARGE• IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV JAN FEB MARJJJMAY JUL AUG SEP
DECJJ APRJJUNJ


1 3.2 2.2 1.8 2.2 4.0 6.8 4.1 6.1 3.1 2.4 3.1 24 
2 13 2.0 23 2.1 4.5 6.1 3.8 4.4 3.0 1.9 3.1 6.4 
3 
4 

3.8 
3.8 

2.0 
2.1 

3.8 
2.1 

2.0 
1.9 

3.9 
3.0 

5.1 
5.5 

3.5 
5.0 

3.7 
3.3 

6.6 
2.9 

1.6 
2..3 

3.4 
3.0 

24 
63 

5 2.7 2.2 2.1 1.8 2.9 5.7 3.7 3.0 2.1 4.4 2.8 8.2 

6 
7 
8 
9 
10 

2.4 
3.8 
2.4 
2.2 
2.2 

2.2 
2.4 
5.6 
2.1 
2.3 

2.2 
27 
39 
10 
5.2 

1.7 
1.7 
1.8 
1.9 
1.9 

2.8 
2.7 
2.5 
2.5 
3.0 

4.8 
4.4 
4.6 
4.6 
4.7 

3.0 
3.3 
3.3 
8.4 
2.8 

2.9 
2.8 
2.7 
2.4 

26 

2.2 
2.0 

11 
11 
2.6 

1.9 
1.8 
1.9 
7.7 
4.2 

2.8 
3.1 
4.3 
5.6 
2.1 

3.8 
3.0 
3.7 
4.2 
2.0 

11 3.8 1.8 3.6 1.8 17 4.9 29 29 2.2 2.2 4.6 1.9 
12 4.1 2.2 3.2 1.8 8.0 4.7 15 7.6 2.2 2.2 2.1 1.9 
13 2.4 2.1 3.1 2.0 5.5 4.6 6.6 4.9 20 5.3 7.1 2.0 
14 5.4 5.1 2.4 2.3 5.0 4.5 59 12 13 2.2 5.5 5.4 
15 6.1 2.0 2.4 2.4 6.0 4.7 9.3 32 4.4 1.8 30 1.4 

16 
17 
18 

3.2 
3.0 
4.1 

1.8 
1.6 
1.5 

2.3 
2.2 
2.1 

2.7 
2.8 
2.5 

34 
71 
56 

5.0 
5.4 
5.1 

6.5 
8.9 
15 

14 
6.7 
4.9 

2.9 
2.8 
2.4 

2.9 
1.8 
1.4 

3.4 
3.5 
2.0 

20 
14 
3.5 

19 
20 

3.0 
3.8 

1.3 
1.6 

2.0 
2.0 

2.4 
2.4 

33 
21 

4.5 
4.5 

5.0 
4.0 

4.2 
4.0 

2.2 
2.4 

1.6 
6.8 

1.5 
1.9 

1.6 
1.5 

21 
22 

3.0 
2.7 

1.7 
1.6 

2.0 
2.0 

2.4 
2.4 

13 
14 

4.1 
4.0 

3.5 
4.4 

3.7 
4.1 

2.8 
21 

4.4 
1.6 

1.9 
2.0 

6.5 
48 

23 
24 

2.4 
3.5 

1.5 
2.1 

1.9 
1.9 

2.5 
2.7 

52 
23 

4.1 
4.3 

73 
9.5 

4.0 
3.8 

3.2 
3.1 

1.5 
1.5 

1.8 
2.1 

3.1 
2.1 

25 10 2.1 1.9 3.0 11 3.8 6.1 3.9 2.4 1.8 2.2 2.0 

26 
27 

2.4 
2.2 

1.3 
7.5 

1.9 
1.9 

4.2 
3.7 

8.4 
6.8 

20 
7.5 

4.6 
4.0 

3.5 
10 

1.8 
2.0 

10 
2.6 

2.3 
3.4 

1.9 
5.0 

28 
29 
30 
31 

5.4 
2.4 
2.2 
2.4 

7.2 
3.2 
1.9 
---

1.9 
2.0 
2.2 
2.2 

3.4 
3.0 
2.7 
2.5 

9.4 
--.-

4.7 
4.5 
12 
6.0 

25 
19 
7.7 
---

3.9 
2.9 
9.8 
3.0 

1.4 
1.3 
1.7 

........ 

134 
7.9 
3.5 
2.8 

5.4 
18 
34 
3.2 

2.0 
2.0 
30 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

117.0 
3.77 

13 
2.2 
.40 
.46 

76.2 
2.54 
7.5 
1.3 
.27 
.30 

163.3 
5.27 

39 
1.8 
.56 
.64 

74.6 
2.41 
4.2 
1.7 
.25 
.29 

425.9 
15.2 

71 
2.5 
1.60 
1.67 

175.2 
5.65 
20 
3.8 
.60 
.69 

356.0 
11.9 
73 

2.8 
1.25 
1.40 

229.2 
7.39 
32 
2.4 
.78 
.90 

141.7 
4.72 

21 
1.3 
.50 
.56 

229.9 
7.42 
134 
1.4 
.78 
.90 

171.2 
5.52 
34 
1.5 
.58 
.67 

298.1 
9.94 
63 
1.4 

1.05 
1.17 

CAL YR 1980JTOTAL 3162.0 MEAN 8.64JMAX 134 MINJ1.1 CFSM .91 IN 12.39 
WTR YR 1981JTOTAL 2458.3 MEAN 6.74JMAX 134 MIN 1.3 CFSM .71 INJ9.64 

http:height,,12.95
http:AREA.--9.49
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424 STREAMS TRIBUTARY TO DETROIT RIVER 

04166300 UPPER RIVER ROUGE AT FARMINGTON, MI 

LOCATION.--Lat 42°27'52", long 83°22'11", in NN' 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.--l7.5 mil (45.3 km2). 

PERIOD OF RECORD.--March 1958 to current year. 

REVISED RECORDS.--WSP 1912: 1959(M), 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.--23 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 m3/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 120 ft3/s (3.40 m3/s), revised, and maximum (*): 

Discharge Gage height Discharge Gage height 

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


Feb. 18 *200 5.66 *a6.13 1.868 Sept. 4 0300 127 3.60 4.09 1.247 
Feb. 23 0300 132 3.74 4.14 1.262 

a Ice jam. 

Minimum discharge, 0.46 ft3/s (0.013 m3/s) May 7, gage height, 2.71 ft (0.826 m), caused by unusual regulation; minimum daily, 
2.0 ft3/s (0.057 m3/s) Aug. 21. 

DISCHARGE,J TO SEPTEMBER 1981
IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 

MEAN VALUES 


JAN MARJJJMAY JUL SEP
DAY OCT NOV DECJJFEB APRJJUNJAUG 


1 4.2 5.3 6.5 20 9.4 20 9.6 4.3 5.7
3.1 3.8J 3.1 

2 10 20 7.5 16 8.2 17 8.3 3.0 3.4 5.3
3.1 3.7J


3.1 3.6J 14 8.6 2.6 , 3.2 21
3 6.7 14 6.0 13 7.8 

3.4 3.5J
4 5.4 8.6 5.5 13 8.2 13 8.2 2.6 3.2 86 


5 5.0 3.4 6.5 3.5J12 7.8 12 6.8 2.6 3.3 31
5.0 


6 4.6 3.2 6.5 4.0 11 7.0 5.7 3.3
3.4J 11 2.4 13 

3.4 3.4J 2.2
7 4.7 21 3.8 9.8 7.0 9.7 5.1 2.8 8.1 

4.6 3.4J 9.0 6.4
8 4.4 40 3.7 9.2 6.7 7.8 2.4 3.0 

4.0 3.4J 8.9 4.2 5.0
9 3.9 32 3.7 9.6 9.0 16 3.5 


10 3.7 15 3.7 9.4 8.2 8.3 4.6 2.7 4.6
3.8 3.3J 22 


11 9.6 3.3J23 72 6.1 2.9 2.8 4.2
3.6 3.3 40 8.8 

3.2 3.3J 43 2.6 3.8
12 3.6 8.0 20 8.1 20 5.3 2.4 

3.3 3.6J 25 3.7 3.2
13 3.6 6.5 12 8.3 17 15 2.3 


3.8J7.2 22 2.9 3.9
14 4.1 4.1 5.5 10 75 23 2.2 

15 6.2 5.0 12 7.7 34 15 2.3 12
4.0 3.8J 55 3.0 


16 5.2 3.5 4.5 3.8J40 8.1 22 54 9.2 2.9 5.9 4.6 

17 4.9 3.5 4.3 120 22 33 7.2 2.5 3.9 10
3.9J7.7 


4.0J7.0
18 4.5 3.9 4.1 180 43 24 6.0 2.2 2.9 7.4 

19 3.7 3.9 4.2J6.4 21 19 5.3 2.4 2.5 5.6
3.9 180 

20 4.2 3.4 3.7 120 6.4 16 4.2 2.2
4.5J 15 3.7 4.4 


4.4J 13 4.0 5.1
21 3.9 3.3 3.5 67 6.7 13 4.2 2.0 

2.9 4.1J 3.3
22 3.3 3.4 56 7.4 12 11 17 2.1 35 

3.0 4.2J 10 2.9
23 3.4 3.3 112 6.7 76 8.6 2.2 13 

3.3 4.5J 8.8
24 4.1 3.3 74 7.0 39 5.9 2.6 2.2 7.4 


25 3.0 3.3 5.0J7.0 25 8.7 5.2 2.2 2.4 5.9
7.8 41 


6.0J13 7.8 3.6 6.4
26 5.1 3.0 3.3 31 20 4.0 2.3 

3.4 7.5J 28 3.6 7.3
27 4.2 3.4 21 15 17 3.6 2.9 


28 4.5 3.5 24 11 26 28 3.1 4.4 5.3
6.3 6.5J 53 

29 4.2 3.6 --- 9.8 33 3.2 30 11 4.5
5.8 5.5J 15 

30 3.6 5.3 3.8 5.0 11 23 17 3.0 9.3 27 12 

31 3.6 --- 3.9 5.0 11 --- 13 --- 6.0 8.1 ---


TOTAL 144.1 262.3 1209.4 304.3 656.3 238.5 177.6 139.1 

MEAN 4.65 3.68 8.46 43.2 21.9 21.3 7.95 5.73 4.49 


110.3 130.9J 658.9 338.1 

4.22J9.82 11.3 

7.5J20 72 53 86 


MIN 3.3 2.9 3.3 3.7 6.7 3.0 2.0 

MAX 10 6.3 40 180 76 23 27 


3.3J6.4 7.8 2.2 3.0 

.21 .24J .33
CFSM .27 .48 2.47 .56 1.25 1.22 .45 .26 .65 


IN. .31 .23 .56 2.57 1.40 1.40 .51 .38 .30 .72
.28J.65 


CAL YR 1980J MAX 250 CFSM .77 10.46
TOTAL 4919.2 MEAN 13.4JMIN 2.0 INJ

MEAN 12.0 180 9.29
WTR YR 1981JTOTAL 4369.8 MAXJJMIN 2.0 CFSM .69 INJ
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04166500 RIVER ROUGE AT DETROIT, MI 


LOCATION.--Lat 42°22'20", long 83°15'20", in SW1/4 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 some 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, 

nonrecarding 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 and those for period of no gage-height record, Mar. 22 to June 4, which are 

fair. Several observations of water temperature were made during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--51 years, 113 ft3/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 m3/s) Aug. 1, 2, 1964, gage height, 3.00 ft 


STREAMS TRIBUTARY TO DETROIT RIVERJ
 

(0.914 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,200 ft3/s (34.0 m3/s) and maximum (*): 


DischargeJGage height DischargeJGage height 

Date TimeJ (ft)J Date TimeJ (ft)J
(ft3/s) (m3/s)J(m) (ft3/s) (m3/s)J(m) 


Feb. 19J *12.59 3.837J 1600J1,270 12.41 3.783
1000J*1,310 37.1JJ Sept. 4J 36.0JJ


Minimum discharge, 16 ft3/s (0.45 m3/s) Aug. 26, gage height, 3.91 ft (1.192 m). 


DISCHARGE, IN CURIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEBJJMAR APR MAY JUNJJUL AUG SEP 

1 48 40 54 50 86 194 90 130 70 29 40 57 
2 136 36 195 47 95 164 70 110 60 28 33 66 
3 79 35 184 45 75 141 65 95 65 27 31 125 
4 63 38 83 43 65 133 70 85 54 25 30 1060 
5 59 40 67 40 62 128 66 80 48 27 27 409 

6 50 40 61 39 60 118 64 76 44 24 25 133 
7 50 40 238 40 55 108 58 70 39 24 34 86 
8 48 51 405 43 50 103 54 65 83 22 44 71 
9 48 52 399 46 48 102 78 60 159 63 44 63 
10 43 45 155 42 55 102 74 140 70 105 46 49 

11 45 42 102 40 300 100 140 600 48 38 40 44 
12 47 36 82 40 170 95 130 300 39 26 28 40 
13 41 35 75 44 130 92 120 150 108 106 25 58 
14 39 50 63 46 70 86 600 160 245 41 55 207 
15 75 52 55 47 120 83 350 350 165 24 187 49 

16 60 40 52 49 250 92 180 300 71 21 75 183 
17 53 36 50 52 777 83 150 200 54 27 36 191 
18 59 48 50 55 1180 82 200 140 45 21 27 99 
19 55 50 47 55 1250 75 150 120 41 20 24 63 
20 49 47 42 60 891 73 110 100 43 70 24 50 

21 46 34 39 55 540 72 100 90 38 47 21 48 
22 41 35 39 55 370 70 90 80 176 32 19 425 
23 38 35 43 58 833 66 400 75 96 23 19 141 
24 38 40 45 60 657 64 270 70 54 19 20 73 
25 99 44 42 70 352 62 190 90 48 18 19 57 

26 71 39 40 85 247 100 140 75 42 40 18 53 
27 48 52 40 95 195 150 120 110 35 43 19 70 
28 54 113 45 85 202 100 230 130 31 519 27 59 
29 53 83 50 75 --- 85 200 100 29 438 54 44 
30 42 65 50 65 90 160 100 29 97 256 135 
31 40 --- 50 63 100 --- 90 --- 54 107 ---

TOTAL 1717 1393 2942 1689 9185 3113 4719 4341 2129 2098 1454 4208 
MEAN 55.4 46.4 94.9 54.5 328 100 157 140 71.0 67.7 46.9 140 
MAX 136 113 405 95 1250 194 600 600 245 519 256 1060 
MIN 38 34 39 39 48 62 54 60 29 18 18 40 
CFSM .30 .25 .51 .29 1.75 .54 .84 .75 .38 .36 .25 .75 
IN. .34 .28 .59 .34 1.83 .62 .94 .86 .42 .42 .29 .84 

CAL YR 1980J
TOTAL 50330 MEAN 138 MAX 1630 MIN 21 CFSM .74 INJ10.01 
WTR YR 1981JTOTAL 38988 MEAN 107 MAX 1250 MIN 18 CFSM .57 INJ7.76 
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04168000 LOWER RIVER ROUGE AT INKSTER, MI 


LOCATION.--Lat 42°18'00", long 83°18'00", in SW', SE' 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 mil (215.5 km2). 


PERIOD OF RECORD.--June 1947 to current year. 


REVISED RECORDS.--WSP 1174: 1948(M). 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. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--34 years, 51.7 ft3/s (1.464 m3/s), 8.44 in/yr (214 mm/yr). 


EXTREMES RIR 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.--Maximum discharge, 1,110 ft3/s (31.4 m3/s) Feb. 19, gage height, 9.58 ft (2.920 m), only peak above base of 

900 ft3/s (25.5 m3/s); minimum, 1.7 ft3/s (0.048 m3/s) Aug. 24-27; minimum gage height, 2.64 ft (0.805 m) Aug. 24-29. 


DISCHARGE,J TO SEPTEMBER 1981
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 

MEAN VALUES 


DAY OCT DECJJMARJJJMAY JUL SEP
NOV JAN FEB APRJJUNJAUG 


11J 111 8.5
1 14 19 8.5 27 41 64 16 8.5 27 

2 34 9.9J
71 8.0 39 92 33 54 12 5.4 6.2 19 

3 23 78 7.5 20 27 39 24 4.8 6.3
8.8J 71 34 

4 41 17 19
16 8.0J7.0 63 26 32 4.6 7.2 425 

5 13 36 12 59 22 29 16 4.4 5.0 405
14J6.5 


11J6.5
6 11 29 11 54 19 27 16 3.7 4.2 98 

9.7J6.5 4.9
7 11 84 9.4 44 17 23 9.7 3.1 49 


8 252 8.8 14
10 10J7.0 41 16 21 3.1 9.9 33 

9 9.2 302 8.0 22 15 11
9.1J7.5 39 19 13 23 


8.2J7.5 57 20
10 8.1 137 12 40 18 8.4 13, 5.7 


7.8J 120 4.0
11 9.8 79 6.9 160 41 168 6.1 12 16 

7.6J6.4 3.7
12 7.5 51 48 37 340 155 6.9 4.1 11 


13 6.8 42 43 36 77 67 2.8
6.9J6.5 169 7.5 9.4 

14 30 44 76
8.2 12J6.8 31 420 86 3.9 2.6 14 

15 12 26 7.3 47 29 377 259 59 3.5 45
12J 19 


9.2J8.3
16 8.5 21 109 28 134 301 29 3.5 15 83 

8.4J8.5 4.4
17 11 17 327 26 100 121 18 5.9 59 


18 14 15 603 24 85 70 15 3.5 36
7.7J8.5 4.0 

19 11 12 999 21 61 49 8.9 2.5 22
7.2J8.8 13 

20 11 7.3J11 813 21 37 14 108 2.2 15
10 50 


21 9.7 8.9 497 41 13 5.7
8.4J8.8 22 32 42 36 

8.1J9.3 9.0
22 8.5 7.2 310 18 35 26 81 17 149 

7.7J536 


24 10 7.5 608 18 195 16 16 6.8 1.9 32 

23 7.4 7.5 10 18 260 19 32 8.3 4.8 62 


8.0J10 

8.2J11 12 23
25 27 7.2 275 18 99 16 4.1 1.7 


7.7J22 66 19
26 18 6.9 179 58 14 12 41 1.7 

27 15 17J29 76 23 14 1.7 24
6.9 121 53 9.6 


32J23 20 

26J19 18 16 


28 19 6.7 109 52 93 6.7 69 1.9 20 

29 15 7.0 --- 40 131 5.9 85 8.4 


22J15 

31 13 J15 24 --- 20 

30 12 8.0 45 92 34 5.7 27 75 78 


--- 8.5 48 --- 12 


TOTAL 403.7 1434.3 323.6 5992.2 3162 549.6 287.9
330.9J 1321 1930 648.0 1876.4 

MEAN 13.0 46.3 10.4 214 42.6 105 62.3 21.6 17.7 9.29 62.5
11.0J

MAX 34 302 999 301 108
32J29 111 420 81 75 425 

MIN 6.8 6.9J6.4 18 16 5.7 1.7
6.7 8.0 14 3.1 9.4 

CFSM .16 .56
.13J.13 2.57 .51 1.26 .75 .26 .21 .11 .75 


.15J.14 .25
IN. .18 .64 2.68 .59 1.41 .86 .29 .13 .84 


CAL YR 1980JTOTAL 22721.6JMAX 895 CFSM .75 INJ
MEAN 62.1 MIN 4.5 10.16 

WTR YR 1981JMEAN 50.0 MAX 999 MINJ8.16
TOTAL 18259.bJ 1.7 CFSM .60 INJ




� 427 STREAMS TRIBUTARY TO LAKE ERIE 

04170000 HURON RIVER AT MILFORD, MI 

LOCATION.--Lat 42034'44", long 83037'36", in NE; 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 mil (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 m2/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.--33 years, 96.5 ft3/s (2.733 m2/s), 9.93 in/yr (252 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 645 ft3/s (18.3 m2/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, 261 ft2/s (7.39 m2/s) Sept. 5, gage height, 6.58 ft (2.006 m); minimum, 24 ft3/s 
(0.68 m2/s) Aug. 25, 26, 27; minimum gage height, 4.17 ft (1.271 m) Aug. 25, 26. 

DISCHARGE,JIN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


DAY OCT NOV DECJJJAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 95 75 82 90 66 170 103 137 87 46 49 55 
2 106 73 102 87 71 165 101 133 72 45 45 51 
3 103 71 108 84 69 160 95 126 66 44 42 56 
4 104 72 104 78 69 155 101 121 64 44 36 236 
5 103 82 101 78 67 145 99 114 60 41 33 258 

6 99 80 102 77 68 140 96 109 50 38 31 234 
7 93 78 118 78 69 132 94 100 52 35 34 181 
8 87 78 139 75 68 126 90 92 61 31 36 147 
9 83 77 154 73 66 122 96 86 71 31 '36 132 
10 77 82 142 71 67 120 98 104 63 35 31 123 

11 
12 

73 
72 

81 
77 

133 
129 

69 
68 

88 
83 

116 
112 

126 
145 

150 
149 

64 
64 

31 
28 

29 
29 

114 
107 

13 75 74 126 67 79 114 144 136 71 35 31 98 
14 76 77 122 67 85 109 151 126 89 32 32 92 
15 78 81 121 67 100 107 170 139 90 29 51 84 

16 
17 

79 
82 

79 
76 

118 
116 

67 
67 

125 
160 

109 
106 

161 
157 

161 
155 

77 
74 

29 
29 

45 
37 

79 
92 

18 
19 

81 
82 

74 
72 

116 
113 

67 
66 

180 
190 

103 
100 

165 
168 

141 
130 

69 
64 

29 
30 

34 
33 

84 
76 

20 81 70 110 65 200 99 152 122 59 33 31 71 

21 79 67 107 64 215 100 141 116 59 40 30 73 
22 77 67 106 63 225 99 134 111 77 39 30 111 
23 78 67 105 63 220 94 164 107 76 37 30 108 
24 78 68 105 63 210 92 177 105 69 35 29 100 
25 87 69 104 62 200 89 167 108 64 30 25 100 

26 84 68 103 63 190 98 157 109 61 30 24 103 
27 82 70 100 63 180 111 147 109 58 31 26 113 
28 79 76 98 64 175 104 143 110 54 61 30 109 
29 79 80 101 62 --- 100 144 103 50 90 36 110 
30 79 80 98 61 106 139 101 49 70 68 122 
31 76 --- 95 61 112 --- 96 --- 54 63 ---

TOTAL 2607 2241 3478 2150 3585 3615 4025 3706 1984 1212 1116 3419 
MEAN 
MAX 
MIN 

84.1 
106 
72 

74.7 
82 
67 

112 
154 
82 

69.4 
90 
61 

128 
225 
66 

117 
170 
89 

134 
177 
90 

120 
161 
86 

66.1 
90 
49 

39.1 
90 
28 

36.0 
68 
24 

114 
258 
51 

CFSM 
IN. 

.64 

.73 
.57 
.63 

.85 

.98 
.53 
.61 

.97 
1.01 

.89 
1.02 

1.02 
1.13 

.91 
1.04 

.50 

.56 
.30 
.34 

.27 

.31 
.86 
.96 

CAL YR 1980J
TOTAL 35991 MEAN 98.3 MAX 275JCFSM .75 INJ
MIN 34J10.14 

WTR YR 1981J
TOTAL 33138 MEAN 90.8 MAX 258JCFSM .69 INJ
MIN 24J9.34 




�428 STREAMS TRIBUTARY TO LAKE ERIE 

04170500 HURON RIVER NEAR NEW HUDSON, MI 

LOCATION.--Lat 42°30'45", long 83°40'35", in NE4 sec.l, T.1 N., R.6 E., Livingston County, Hydrologic Unit 04090005, on right bank 150 
ft (46 n) 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 except those for periods of no gage-height record, Dec. 15 to.Jan. 20 and Mar. 30 to May 8, which are fair. Sev­
eral observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--33 years, 111 ft3/s (3.144 m3/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 m3/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 m3/s) May 7, 1963. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 270 ft3/s (7.65 m3/s) Nov. 7, gage height, 2.64 ft (0.805 m); maximum gage height, 2.73
ft (0.832 m) Sept. 6; minimum daily, 29 ft 3/s (0.821 m3/s) Aug. 26. 

DISCHARGE, IN CUBIC FEET PER SECOND,JWATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEBJJMAR APR MAY JUNJJUL AUG SEP 

1 126 138 109 105 86 200 90 140 101 64 63 80 
2 
3 

133 
129 

118 
169 

120 
125 

100 
100 

90 
87 

190 
185 

70 
40 

135 
130 

94 
89 

61 
57 

55 
51 

82 
83 

4 127 195 123 95 85 180 60 125 86 56 45 198 
5 124 146 120 90 83 180 90 120 82 66 41 250 

6 121 121 119 90 84 171 65 115 76 58 35 261 
7 119 190 127 90 83 164 50 110 70 53 31 235 
8 
9 

115 
112 

197 
145 

143 
156 

85 
85 

85 
100 

156 
151 

80 
85 

105 
92 

73 
84 

47 
46 

34 
43 

204 
179 

10 106 127 157 80 102 147 60 111 79 49 39 156 

11 103 147 153 80 97 142 90 141 75 44 36 143 
12 99 140 148 80 94 138 100 144 76 37 31 134 
13 97 121 143 80 95 135 110 142 89 38 31 121 
14 100 116 140 75 104 130 75 141 102 37 34 115 
15 102 111 135 75 128 127 120 145 106 32 50 104 

16 100 109 135 75 170 128 130 151 102 32 55 98 
17 100 109 130 75 203 125 120 157 95 32 46 101 
18 101 105 130 75 219 120 115 146 87 31 42 97 
19 101 102 130 75 224 117 115 134 84 32 37 88 
20 138 99 125 75 244 114 120 123 77 35 33 85 

21 143 97 125 74 263 113 130 118 76 40 32 87 
22 122 98 120 74 268 112 135 114 95 38 34 108 
23 109 98 120 74 259 110 140 111 93 36 33 108 
24 103 99 120 74 240 106 140 110 89 33 33 107 
25 105 99 115 75 229 104 135 111 85 30 33 108 

26 100 101 115 76 220 107 140 110 80 32 29 108 
27 
28 
29 
30 
31 

146 
181 
135 
189 
178 

103 
104 
105 
106 
---

115 
110 
110 
110 
110 

77 
78 
77 
77 
76 

215 
210 
---

116 
114 
108 
100 
95 

145 
150 
150 
145 
---

114 
112 
107 
111 
106 

74 
69 
66 
69 
---

32 
66 
84 
83 
73 

31 
36 
47 
76 
82 

113 
114 
112 
125 
---

TOTAL 3764 3715 3938 2517 4367 4185 3195 3831 2523 1454 1298 3904 
MEAN 
MAX 
MIN 
CFSM 
IN. 

121 
189 
97 
.82 
.95 

124 
197 
97 
.84 
.93 

127 
157 
109 
.86 
.99 

A1.2 
105 
74 

.55 

.63 

156 
268 
83 

1.05 
1.10 

135 
200 
95 

.91 
1.05 

107 
150 
40 

.72 

.80 

124 
157 
92 

.84 

.96 

84.1 
106 
66 
.57 
.63 

46.9 
84 
30 

.32 

.37 

41.9 
82 
29 

.28 

.33 

130 
261 
80 
.88 
.98 

CAL YR 1980J
TOTAL 42106 MEAN 115 MAX 248JCFSM .78
MIN 27JIN 10.58 

WTR YR 1981J
MIN 29J
TOTAL 38691 MEAN 106 MAX 268JCFSM .72 IN 9.72 




429 STREAMS TRIBUTARY TO LAKE ERIE 

04172000 HURON RIVER NEAR HAMBURG, MI 

LOCATION.--Lat 42°27'55", long 83°48'00", 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.--30 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 m3/s) July 2, 3, 1965; minimum gage height, 3.16 ft (0.963 m) Aug. 1-3, 1964. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 707 ft3/s (20.0 m3/s) Feb. 25, gage height, 6.29 ft (1.917 m); minimum, 69 ft3/s 
(1.95 m3/s) July 19; minimum gage height, 3.67 ft (1.119 n) Jan. 29. 

DISCHARGE,J 1981
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 

MEAN VALUES 


DAY OCT NOV JAN FEB MARJJJMAY JUNJAUG SEP
DECJJ APRJ JUL 


1 239 268 168 180 140 562 208 322 217 129 154 153 
2 235 246 193 175 145 512 204 311 205 127 140 160 
3 234 209 210 175 145 467 167 294 192 123 127 166 
4 228 218 223 170 140 430 167 277 184 118 117 291 
5 221 258 220 170 140 397 186 265 173 115 109 383 

6 213 253 220 165 145 367 195 256 167 114 101 450 
7 207 218 232 160 145 342 170 241 155 110 92 486 
8 202 231 264 160 150 321 161 228 149 104 87 488 
9 192 273 300 160 150 301 174 213 157 98 90 449 
10 185 267 326 155 155 284 164 222 164 94 91 400 

11 175 228 332 150 160 270 176 280 159 92 91 349 
12 166 220 327 150 165 261 199 316 154 87 87 305 
13 156 218 318 145 170 255 213 334 163 82 82 272 
14 152 203 306 145 175 247 236 338 203 79 79 249 
15 157 188 289 145 185 240 262 342 233 74 84 226 

16 162 175 273 145 195 237 287 349 237 72 92 210 
17 166 169 255 140 222 233 296 350 228 72 94 209 
18 167 165 245 140 250 226 281 351 213 70 91 206 
19 167 158 225 140 319 218 255 335 199 69 86 196 
20 165 150 215 140 428 211 247 311 187 71 79 185 

21 190 148 210 140 549 205 270 284 173 76 75 178 
22 212 143 205 140 623 201 282 266 185 79 73 197 
23 201 143 200 140 663 200 312 249 200 80 73 213 
24 182 144 195 140 689 199 313 238 197 79 72 218 
25 180 147 195 140 704 197 292 238 191 75 72 215 

26 177 145 195 137 692 200 298 235 178 73 72 211 
27 168 149 190 134 658 219 305 235 161 73 72 217 
28 193 156 190 136 615 228 310 236 147 94 75 212 
29 239 162 185 134 --- 229 322 232 136 143 83 208 
30 239 165 185 135 ..-- 233 326 231 130 165 114 221 
31 243 --- 180 135 217 --- 229 .--- 164 142 ---

TOTAL 6013 5817 7271 4621 8917 8709 7278 8608 5437 3001 2896 7923 
MEAN 194 194 235 149 318 281 243 278 181 96.8 93.4 264 
MAX 243 273 332 180 704 562 326 351 237 165 154 488 
MIN 152 143 168 134 140 197 161 213 130 69 72 153 
CFSM .63 .63 .76 .48 1.03 .91 .79 .90 .59 .31 .30 .86 
IN. .73 .70 .88 .56 1.08 1.05 .88 1.04 .66 .36 .35 .96 

CAL YR 1980JTOTAL 83748 MEAN 229 MAX 567JMIN 84 CFSM .74 IN 10.11 
WTR YR 1981JTOTAL 76491 MEAN 210 MAX 704JMIN 69 CFSM .68 IN 9.24 
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430 STREAMS TRIBUTARY TO LAKE ERIE 

04173500 MILL CREEK NEAR DEXTER, MI 

LOCATION.--Lat 42 018'00", long 83°53'55", in SW4 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, 19A, 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. 5 to Dec. 11 and Jan. 16 
to Feb. 24, which are fair. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--29 years, 78.6 ft3/s (2.226 m3/s), 8.34 in/yr (212 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,500 ft3/s (42.5 m3/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) (n) 

Feb. 19 unknown *939 26.6 *11.03 3.362 Apr. 12 2000 517 14.6 9.44 2.877 

Feb. 23 unknown 660 18.7 unknown Apr. 14 1900 578 16.4 9.71 2.960 

Minimum discharge, 24 ft3/s (0.68 m3/s) Aug. 26, 27; minimum gage height, 5.43 ft (1.655 m) July 19, Aug. 26. 

DISCHARGE. IN CURIC FEET PER SECOND• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES. 

DAY OCT NOVJDEC JAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 56 54 75 39 37 187 135 135 111 45 63 44 
2 62 51 110 39 37 164 116 119 88 45 52 40 
3 63 50 100 39 37 141 102 106 86 43 49 78 
4 61 49 75 38 37 131 116 95 129 48 49 325 
5 57 47 68 38 37 122 123 88 102 45 44 409 

6 54 47 65 38 37 113 105 84 80 42 40 272 
7 53 47 120 38 38 101 93 76 67 39 38 176 
8 50 47 180 38 38 95 84 71 60 37 38 131 
9 48 45 22U 38 39 95 93 68 63 36 39 98 
10 47 44 180 38 40 98 92 112 58 35 37 77 

11 46 44 142 38 41 97 207 302 51 32 35 66 
12 45 43 115 38 42 95 448 270 48 32 33 57 
13 44 43 102 38 43 97 448 177 86 33 33 51 
14 43 44 84 37 45 88 495 157 223 31 31 67 
15 45 45 71 37 80 87 429 247 295 30 32 67 

16 47 45 62 37 150 89 271 253 192 30 38 58 
17 49 44 56 37 250 84 208 177 132 29 33 83 
18 55 44 50 37 450 77 184 141 103 29 30 94 
19 53 43 47 37 800 71 161 119 86 28 29 79 
20 52 43 45 37 650 69 151 103 78 40 28 65 

21 50 42 43 37 550 70 131 90 71 50 28 56 
22 48 42 40 37 400 70 118 80 113 44 27 190 
23 47 42 40 37 600 71 268 73 113 37 26 167 
24 48 42 40 37 500 71 255 71 88 34 26 118 
25 70 41 40 37 372 71 190 76 79 32 25 89 

26 70 43 40 37 286 91 154 69 68 38 25 79 
27 63 50 39 37 217 146 137 110 59 38 26 118 
28 61 60 39 37 200 125 127 123 53 141 29 115 
29 63 68 39 37 --- 115 166 93 49 209 34 88 
30 59 64 39 37 125 156 155 46 136 69 180 
31 56 --- 39 37 151 --- 155 --- 84 59 ---

TOTAL 1665 1413 2405 1163 6053 3207 5763 3995 2877 1572 1145 3537 
MEAN 53.7 47.1 77.6 37.5 216 103 192 129 95.9 50.7 36.9 118 
MAX 70 68 220 39 800 187 495 302 295 209 69 409 
MIN 43 41 39 37 37 69 84 68 46 28 25 40 
CFSM .42 .37 .61 .29 1.69 .81 1.50 1.01 .75 .40 .29 .92 
IN. .48 .41 .70 .34 1.76 .93 1.67 1.16 .84 .46 .33 1.03 

TOTAL 33015 MEAN 90.2 MAX 708JJCFSM .71 

WTR YR 1981J34795 MIN 25JIN 10.11 

CAL YR 1980J MIN 22JIN 9.59 


TOTAL MEAN 95.3 MAX 800JJCFSM .75 


http:height.,'12.95


431 
J
 

STREAMS TRIBUTARY TO LAKE ERIE 


04174500 HURON RIVER AT ANN ARBOR, MI 


LOCATION.--Lat 42"17'10", long 83044'00", in NW1/4 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 mil (1,888 km2). 


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.--77 years, 453 ft3/s (12.83 m./s), 8.44 in/yr (214 mm/yr), adjusted for diversion since 1955. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 5,840 ft3/s (165 m3/s), Mar. 14, 1918; minimum daily, 4 ft3/s (0.11 m./s) 

Aug. 2, Sept. 11, 1931 (plant leakage), but may be doubtful due to change in leakage. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,110 ft3/s (88.1 m./s) July 4, gage height, 15.91 ft (4.849 m); minimum daily discharge, 

45 ft3/s (1.27 m3/s) July 17. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JANJFEB MARJJAPRJMAY JUNJJUL AUG SEP 

1 
2 

525 
588 

392 
458 

360 
455 

365 
385 

316 
310 

1440 
1330 

814 
621 

675 
734 

575 
449 

259 
232 

229 
240 

219 
185 

3 
4 
5 

470 
485 
495 

602 
484 
395 

500 
475 
450 

350 
355 
360 

312 
306 
292 

1200 
1080 
938 

374 
415 
502 

725 
547 
562 

454 
470 
445 

257 
221 
184 

270 
250 
238 

415 
1100 
1190 

6 
7 
8 
9 
10 

455 
375 
420 
430 
425 

405 
410 
410 
410 
405 

450 
552 
726 
858 
834 

340 
350 
365 
340 
332 

278 
316 
322 
309 
309 

919 
876 
821 
777 
743 

533 
582 
510 
518 
490 

633 
558 
513 
509 
614 

345 
331 
332 
439 
325 

255 
188 
197 
228 
180 

192 
175 
185 
146 
126 

852 
843 
1000 
680 
574 

11 
12 
13 
14 
15 

405 
400 
375 
276 
365 

395 
400 
415 
430 
558 

750 
720 
696 
654 
630 

332 
345 
312 
320 
301 

358 
358 
384 
363 
341 

643 
644 
638 
621 
601 

543 
732 
1010 
1140 
1210 

935 
981 
864 
970 
1170 

313 
290 
414 
639 
723 

154 
150 
152 
128 
182 

159 
142 
136 
131 
148 

567 
652 
439 
506 
461 

16 
17 
18 
19 
20 

324 
360 
375 
430 
405 

612 
425 
316 
336 
355 

618 
552 
525 
475 
430 

311 
316 
310 
293 
298 

398 
520 
1210 
1900 
1910 

567 
574 
550 
517 
418 

972 
870 
864 
836 
800 

1060 
888 
834 
788 
759 

630 
523 
442 
461 
412 

191 
45 
59 
97 
193 

149 
148 
126 
121 
122 

317 
378 
566 
361 
328 

21 
22 
23 
24 
25 

248 
360 
400 
425 
430 

370 
365 
340 
355 
340 

420 
400 
400 
380 
395 

279 
290 
309 
270 
299 

1870 
1750 
1960 
2230 
1980 

494 
488 
479 
478 
467 

764 
730 
810 
981 
898 

630 
635 
597 
575 
553 

411 
467 
505 
422 
388 

130 
138 
151 
120 
118 

112 
104 
112 
111 
107 

357 
463 
569 
441 
407 

26 
27 
28 
29 
30 
31 

405 
445 
405 
390 
395 
400 

336 
336 
365 
375 
370 
---

400 
360 
365 
380 
370 
370 

302 
311 
297 
309 
246 
277 

1770 
1620 
1510 
---
-..-

524 
570 
576 
569 
586 
567 

837 
800 
740 
836 
835 
..--

526 
532 
577 
515 
632 
681 

294 
322 
297 
306 
233 
......... 

149 
125 
382 
522 
268 
275 

101 
104 
116 
218 
262 
247 

398 
534 
518 
368 
438 
---

TOTAL 
MEAN 
MAX 
MIN 

12686 
409 
588 
248 

12165 
406 
612 
316 

15950 
515 
858 
360 

9869 
318 
385 
246 

25502 
911 
2230 
278 

21695 
700 
1440 
418 

22567 
752 
1210 
374 

21772 
702 
1170 
509 

12657 
422 
723 
233 

5930 
191 
522 
45 

5027 
162 
270 
101 

16126 
538 
1190 
185 

MEAN+ 
CFSM+ 
IN+ 

428 
,59 
.68 

423 
.58 
.65 

530 
.73 
.84 

334 
.46 
.53 

927 
1.27 
1.32 

717 
.98 
1.13 

769 
1.05 
1.18 

720 
.99 
1.14 

441 
.60 
.68 

216 
.30 
.34 

184 
.25 
.29 

558 
.77 
.85 

CAL YR 1980 TOTAL 195702J
MEAN 535J
MIN 98 MEAN+ 554JIN+ 10.34
MAX 1710J CFSM+ .76J

WTR YR 1981 TOTAL 181946JMAX 2230J
MEAN 498JMIN 45 MEAN+ 517JIN+ 9.63
CFSM+ .71J


+Adjusted for diversion for municipal supply; record furnished by City of Ann Arbor. 




432 
STREAMS TRIBUTARY TO LAKE ERIE 

04174800 HURON RIVER AT YPSILANTI, MI 

LOCATION.--Lat 42014'57", long 83°36'45", 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). 

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.--Records good. Considerable regulation caused by many dams above station; storage capacity is small. 

AVERAGE DISCHARGE.--7 years, 559 ft3/s (15.83 m3/s), 9.41 in/yr (239 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 ft2/s (1.81 m3/s) Sept. 4, 1978. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,480 ft3/s (98.6 m3/s) Feb. 24, gage height, 11.90 ft (3.627 m); minimum daily, 72 ft2/s 
(2.04 m2/s) July 17; minimum gage height, 6.81 ft (2.076 m) Dec. 22. 

IN 1980 TO SEPTEMBER 

MEAN VALUES 


DISCHARGE,JCUBIC FEET PER SECOND, WATER YEAR OCTOBER 1981 


DAY OCT NOVJDEC JAN FEB MAR APR MAY JUNJJUL AUG SEP 

1 629 429 424 420 353 1470 899 800 680 331 274 281 
2 677 563 579 411 351 1360 724 860 520 324 297 234 
3 544 645 648 361 281 1250 456 840 600 343 306 554 
4 556 614 607 382 304 1160 461 640 556 339 311 1620 
5 523 474 579 423 309 1020 565 623 541 228 278 1480 

6 520 471 563 371 312 982 581 731 428 375 257 1080 
7 433 479 700 363 321 946 641 664 384 274 231 924 
8 435 477 884 359 318 886 602 580 408 200 233 1140 
9 491 475 1090 358 311 848 592 525 519 324 199 840 
10 488 470 1020 361 336 821 570 697 430 227 164 710 

11 438 461 900 362 471 705 692 1010 383 216 219 638 
12 449 469 848 372 390 703 860 1110 357 195 170 731 
13 423 476 803 340 382 719 1120 984 531 205 180 622 
14 342 484 763 338 396 694 1430 1120 806 158 185 598 
15 357 652 739 340 431 665 1350 1320 866 195 211 552 

16 366 696 746 331 511 649 1140 1230 748 304 214 389 
17 376 552 655 322 829 613 1020 1040 619 72 173 475 
18 435 333 618 319 1730 618 983 918 554 92 179 673 
19 489 279 585 326 2440 586 968 858 527 122 145 458 
20 441 339 486 328 2230 464 903 852 545 324 169 391 

21 322 373 486 324 2030 535 863 708 473 228 153 409 
22 315 372 459 320 1870 549 829 746 658 173 143 695 
23 439 376 448 327 2120 554 1080 692 589 193 137 702 
24 446 377 452 309 2370 516 1170 575 622 182 176 557 
25 514 361 417 336 1890 552 1060 648 429 150 134 484 

26 498 361 430 343 1770 623 957 590 462 251 139 485 
27 444 376 411 336 1620 684 907 675 368 155 166 666 
28 460 434 385 340 1530 654 870 675 372 599 156 597 
29 416 426 435 332 --- 654 957 631 359 598 233 470 
30 436 413 430 282 668 970 774 327 383 548 584 
31 442 --- 422 301 623 --- 812 --- 351 317 ---

TOTAL 14144 13707 19012 10737 28206 23771 26220 24928 15661 8111 6697 20039 
MEAN 456 457 613 346 1007 767 874 804 522 262 216 668 
MAX 677 696 1090 423 2440 1470 1430 1320 866 599 548 1620 
MIN 315 279 385 282 281 464 456 525 327 72 134 234 
CFSM .57 .57 .76 .43 1.25 .95 1.08 1.00 .65 .33 .27 .83 
IN. .65 .63 .88 .49 1.30 1.10 1.21 1.15 .72 .37 .31 .92 

CAL YR 1980 TOTAL 220825JMAX 1980JCFSM .75JIN 10.18
MEAN 603JMIN 152J

wTR YR 1981 TOTAL 211233JMAX 2440J IN 9.74
MEAN 579JMIN 72J
CFSM .72J
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433 STREAMS TRIBUTARY TO LAKE ERIE 

04175340 STONY CREEK AT OAKVILLE, MI 

LOCATION.--Lat 42°05'05", long 83°34'43", in SEA SE4 sec.34, T.4 N., 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 mil (176.1 km2). 

PERIOD OF RECORD.--January 1970 to September 1981 (discontinued). 

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.--11 years, 47.0 ft3/s (1.331 m3/s), 9.39 in/yr (239 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 865 ft3/s (24.5 m3/s) Feb. 19, 1981, gage height, $.25 ft (2.515 m); maximum gage 
height, 8.31 ft (2.533 m) Feb. 20, 1971, backwater from ice; minimum discharge, 2.7 ft3/s (0.076 m3/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) 


Feb. 19 0700 *865 24.5 *8.25 2.515 July 21 2000 371 10.5 6.84 2.085 
Feb. 23 1900 478 13.5 7.29 2.222 July 29 0300 531 15.0 7.47 2.277 
Apr. 15 0200 408 11.6 7.04 2.146 Sept. 4 2100 680 19.3 7.97 2.429 
June 4 1500 404 11.4 6.97 2.124 Sept. 22 2000 371 10.5 6.96 2.121 

Minimum discharge, 7.4 ft3/s (0.21 m3/s) July 18, 19, gage height, 1.41 ft (0.430 m). 

DISCHARGE,JIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOV DECJJJAN FEB MARJJJAPRJMAY JUNJJUL AUG SEP 

1 13 23 25 15 16 122 38 86 67 16 43 36 
2 16 22 40 15 15 103 32 67 48 16 34 41 
3 16 22 41 15 15 83 30 54 69 14 30 55 
4 15 22 29 15 15 76 30 46 318 18 28 492 
5 15 20 26 14 15 75 29 39 153 16 23 588 

6 14 18 26 14 15 67 26 36 79 '13 20 301 
7 14 19 50 14 15 58 25 33 51 11 19 141 
8 14 19 118 14 15 54 24 30 40 11 17 92 
9 13 19 145 14 15 57 26 29 52 10 17 64 
10 13 18 84 14 15 60 25 36 44 12 16 48 

11 13 17 54 14 16 58 56 81 33 9.8 15 38 
12 14 16 42 14 17 52 117 69 29 8.9 14 33 
13 14 17 39 14 18 51 108 47 69 9.6 14 29 
14 14 19 33 14 20 43 250 51 226 9.3 14 36 
15 16 21 29 14 40 43 294 140 154 7.9 19 36 

16 18 19 25 14 70 40 123 132 80 8.7 21 42 
17 17 17 21 14 140 38 108 76 57 8.2 17 104 
18 19 18 19 14 380 35 109 56 42 8.1 14 108 
19 19 17 18 14 805 32 78 44 34 8.7 13 71 
20 20 17 17 14 652 32 66 38 33 117 12 50 

21 19 17 16 14 486 32 53 33 29 290 14 39 
22 18 16 15 14 312 32 48 30 58 208 11 266 
23 19 16 15 14 408 32 138 27 69 70 12 213 
24 19 17 15 15 387 32 126 26 50 44 10 93 
25 28 17 15 15 224 30 80 26 33 32 11 66 

26 25 16 15 15 158 33 61 37 25 48 12 58 
27 21 17 15 16 121 58 54 103 21 50 11 56 
28 22 27 15 16 124 42 53 88 19 230 13 47 
29 28 28 15 16 --- 39 213 56 17 393 14 38 
30 25 26 15 16 40 126 133 16 120 78 126 
31 24 --- 15 16 46 --- 128 --- 63 45 ---

TOTAL 555 577 1047 451 4529 1595 2546 1877 2015 1881.2 631 3407 
MEAN 17.9 19.2 33.8 14.5 162 51.5 84.9 60.5 67.2 60.7 20.4 114 
MAX 28 28 145 16 805 122 294 140 318 393 78 588 
MIN 13 16 15 14 15 30 24 26 16 7.9 10 29 
CFSM .26 .28 .50 .21 2.38 .76 1.25 .89 .99 .89 .30 1.68 
IN. .30 .32 .57 .25 2.48 .87 1.39 1.03 1.10 1.03 .35 1.86 

CAL YR 1980J20419.4 MEAN 55.8 MIN 8.2 CFSM .82 INJ
TOTAL MAX 566 11.17 

WTR YR 1981J 11.55
TOTAL 21111.2 MEAN 57.8 MAX 805 MIN 7.9 CFSM .85 INJ
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434 STREAMS TRIBUTARY TO LAKE ERIE 

04175600 RIVER RAISIN NEAR MANCHESTER, MI 

LOCATION.--Lat 42010'05", long 84004'34", in NE' SE4 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 mi (342 km2). 

PERIOD OF RECORD.--January 1970 to September 1981 (discontinued). 

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 age at same site and datum. 

REMARKS.--Records good except those for the winter period and those for period of no gage-height record, June 19 to Aug. 24, which are 
poor. Occasional regulation by many dams above station. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--11 years, 104 ft3/s (2.945 m3/s), 10.70 in/yr (272 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, Nov. 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) (n) Date Time 

Discharge 
(ft3/s) (113/s) 

Gage height 
(ft) (m) 

Feb. 20 1700 *381 10.8 *5.57 1.698 June 15 0800 288 8.16 4.95 1.509 

Minimum daily discharge, 46 ft3/s (1.30 m3/s) Nov. 26. 

DISCHARGE, IN CUHIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
MEAN VALUES 

DAY OCT NOVJDEC JAN FEBJJMAR APRJMAY JUNJJUL AUG SEP 

1 71 77 75 72 64 273 140 197 220 85 240 101 
2 81 70 106 72 62 264 131 187 209 76 230 89 
3 83 68 122 71 62 253 114 176 197 76 210 97 
4 76 69 113 70 61 243 116 166 204 77 200 162 
5 70 67 102 70 61 233 126 158 204 78 185 185 

6 64 63 100 70 60 223 111 150 192 78 1'75 167 
7 60 62 118 69 60 211 99 141 172 78 160 142 
8 58 61 166 68 60 200 90 133 157 79 145 125 
9 55 60 198 67 60 192 95 132 155 80 135 114 
10 52 59 195 67 60 188 93 148 150 80 125 105 

11 51 53 177 66 61 181 138 208 139 77 120 97 
12 51 51 156 66 62 171 210 217 129 75 115 92 
13 48 50 147 66 65 168 230 201 142 73 110 87 
14 47 54 136 65 75 155 244 151 218 70 105 142 
15 49 61 123 65 90 149 242 146 281 68 100 180 

16 51 58 118 64 110 144 223 158 258 68 95 145 
17 53 51 110 64 158 135 205 231 222 69 92 149 
18 63 51 100 63 277 125 197 236 190 70 89 166 
19 66 49 97 63 371 118 182 217 170 75 88 154 
20 64 47 94 62 366 114 179 210 170 100 84 133 

21 61 47 90 62 340 113 164 210 170 190 77 117 
22 58 48 87 62 309 114 155 200 170 170 72 176 
23 54 47 84 62 322 109 182 200 160 150 65 196 
24 55 49 80 62 332 110 203 200 160 140 60 179 
25 74 49 78 63 317 105 195 190 150 135 54 157 

26 84 46 76 63 299 111 176 180 130 130 50 143 
27 80 47 75 64 283 132 162 190 110 170 51 156 
28 78 59 75 65 276 131 155 210 100 190 61 161 
29 82 68 74 66 --- 127 181 230 95 230 69 149 
30 80 71 74 67 130 199 250 90 260 116 181 
31 79 --- 73 66 143 --- 230 --- 250 116 ---

TOTAL 1998 1712 3419 2042 4723 5065 4937 5853 5114 3547 3594 4247 
MEAN 64.5 57.1 110 65.9 169 163 165 189 170 114 116 142 
MAX 84 77 198 72 371 273 244 250 281 260 240 196 
MIN 47 46 73 62 60 105 90 132 90 68 50 87 
CFSM .49 .43 .83 .50 1.28 1.24 1.25 1.43 1.29 .86 .88 1.08 
IN. .56 .48 .96 .58 1.33 1.43 1.39 1.65 1.44 1.00 1.01 1.20 

CAL YR 1980JTOTAL 43616 MEAN 119 MAX 334JCFSM .90
MIN 38JIN 12.29 

WTR YR 1981J MIN 46J
TOTAL 46251 MEAN 127 MAX 371JCFSM .96 IN 13.03 
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435 STREAMS TRIBUTARY TO LAKE ERIE 

04176500 RIVER RAISIN NEAR MONROE, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 41°57'38", long 83°31'52", 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 mil (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 except those for the winter period, which are fair. Diurnal fluctuation caused by powerplants 
above station prior to June 27, 1968. . 

AVERAGE DISCHARGE.--44 years, 709 ft3/s (20.08 m3/s), 9.24 in/yr (235 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,500 ft3/s (411 m3/s) Sept. 6, 1981, gage height, 10.22 ft (3.115 m); 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 m3/s) Sept. 4, 1938, Sept. 19, 20, 1941, site then in use. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 3,500 ft3/s (99.1 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) 

Feb. 20 
June 15 

2000 
0500 

8680 
3880 

246 
110 

9.15 
6.47 

2.789 
1.972 

July 29 
Sept. 6 

0900 
2000 

4060 
*14500 

115 
411 

6.60 
*10.22 

2.012 
3.115 

Minimum discharge, 108 ft3/s (3.06 m3/s) Aug. 29, gage height, 2.13 ft (0.649 m). 

DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

MEAN VALUES 


NOV JAN APR JUNJ
DAY OCT DECJJFEB MARJJJMAYJJJUL AUG SEP 


1 317 305 310 305 280 2920 546 2110 772 702 2540 437 

2 303 303 354 305 280 2450 525 2020 850 628 2220 467 

3 292 298 384 300 280 2060 493 1790 873 513 1540 496 

4 286 294 454 300 280 1730 485 1390 1140 510 1620 3620 

5 284 288 510 300 280 1520 457 1070 1150 500 802 8190 


6 286 291 504 295 280 1360 428 886 1090 461 689 12500 

7 280 289 541 295 280 1210 410 761 935 424 594 12000 

8 273 277 998 295 280 1080 396 679 764 379 527 7660 

9 269 267 1760 295 280 996 389 608 735 342 475 5080 

10 261 258 1810 290 280 951 377 574 1010 322 436 3030 


11 240 252 1800 290 290 931 380 634 1290 300 411 1800 

12 229 249 1670 290 320 893 445 766 1250 279 388 1220 

13 225 268 1400 290 350 853 639 807 1140 252 360 952 

14 236 264 1080 285 380 771 1930 837 3030 237 347 928 

15 224 248 880 285 600 726 2870 1300 3590 224 330 1010 


16 225 239 748 285 841 682 2890 1760 2990 212 317 992 

17 230 245 612 280 1610 643 2980 1750 2970 201 310 1130 

18 227 250 560 280 2830 615 2590 1590 3010 189 300 1420 

19 228 248 450 280 4060 584 1910 1310 2600 183 272 1510 

20 229 253 400 280 6390 565 1460 1040 1870 479 254 1410 


21 235 256 350 275 8280 541 1210 857 1230 1530 239 1170 

22 237 245 320 275 8250 523 971 722 1130 1900 221 1850 

23 238 244 320 275 7660 506 984 632 1160 1430 212 1820 

24 238 246 320 275 6890 493 1150 572 1110 1100 203 1660 

25 243 249 315 275 5850 480 1160 529 1210 704 198 1500 


26 246 246 315 275 4980 488 1090 496 1590 728 194 1250 

27 271 253 310 275 4100 501 948 502 1800 1220 194 1050 

28 300 265 310 275 3380 515 932 509 1780 2420 205 1080 

29 314 278 310 275 --- 531 1940 541 1430 3910 164 1160 

30 288 297 310 275 --- 541 2080 575 936 3180 283 1600 

31 298 --- 305 275 545 --- 678 --- 2830 379 


TOTAL 8052 7965 20710 8850 69861 29204 35065 30295 46435 28289 16624 79992 

MEAN 260 266 668 285 2495 942 1169 977 1548 913 536 2666 

MAX 317 305 1810 305 8280 2920 2980 2110 3590 3910 2540 12500 

MIN 224 239 305 275 280 480 377 496 735 183 164 437 

CFSM .25 .26 .64 .27 2.39 .90 1.12 .94 1.49 .88 .51 2.56 

IN. .29 .28 .74 .32 2.49 1.04 1.25 1.08 1.66 1.01 .59 2.86 


CAL YR 1980J327284 894 4990 CFSM IN 11.68
TOTAL MEAN MAXJMIN 215 .86J

TOTAL 381342 MEAN 1045 MAXJ164 IN 13.61
WTR YR 1981J 12500 MINJCFSM 1.00J
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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 September 1981 (discontinued). 
WATER TEMPERATURES: March 1966 to September 1972, April 1978 to September 1981 (discontinued). 
SUSPENDED SEDIMENT DISCHARGE: March 1966 to September 1972. 

INSTRUMENTATION.--Water-quality monitor Mar. 23 to July 13, 1981. 

based on once-daily measurements by a 
local observer between 1500 and 1900 hours. Depth-integrated monthly samples are collected 

REMARKS.--Prior to Mar. 23. 1981, daily specific conductance and water temperature records are
as a cross-section sample at gaging 


station or at bridge .8 mi (1.3 Ion) upstream on Ida Maybee Road. 


EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily, 1,020 micromhos Feb. 16, 1979; minimum daily recorded (water years 1978-81), 263 micromhos Jan. 
25, 1981. 

WATER TEMPERATURES: Maximum daily recorded (water years 1967, 1970-1972, 1978-80), 32.0° C 
July 18, 1972; minimum daily, 0.0°C on 
many days during winter periods. 

SEDIMENT CONCENTRATIONS: Maximum daily 1,430 mg/L Dec. 22, 1967; minimum daily, 1 mg/L on several days in 1969 and 1970. 

SEDIMENT LOADS: Maximum daily, 28,000 tons (25,400 tonnes) Dec. 22, 1967; minimum daily, O. 29 ton (0.26 tonne) Aug. 31, 1971. 


WATEP QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


OXYGEN. COLI- STREP-

SPE- FORM,JJ HARD­nIs- TOCOCCI 


STREAM CIFIC SOLVED FECAL, FECAL, HARD- NESS, CALCIUM 

FLOW, CON. (PER- 0.7JJNESS NONCAR­OXYGEN, KF AGAR DIS­

INSTAN-. DUCT-•• TEMPER- DIS- (COLS. (MG/L BONATE SOLVED
PHJ CENT UM-MEJJ

TIMEJ
TANEOUS ANCE ATURE SOLVED SATUR- (COLS./ PER AS (MG/L (MG/L 

DATE (CFS) (UMHOS) (UNITS) (DEG C) (MG/L) ATION)J100 ML) CAC03) CAC03) AS CA)100 ML)J


OCT 
06... 1415 284 771 8.4 12.5 13.0 123 220 380 330 78 98 

NOV 
20... 1000 251 936 8.3 2.5 18.2 K28 K11 340 100 100 

JAN 
20... 1400 278 749 7.9 .5 12.6 89 K130 K47 330 '70 94 
MAP 
23... 1230 502 682 8.1 6.0 13.8 112 K8 K80 320 90 91 

MAY 
18... 1345 1630 666 8.1 13.0 10.0 95 E380 180 300 95 87 

JUL 
13... 1430 265 647 7.9 26.0 8.9 110 240 700 320 82 92 

SEP 
21 • • • 1315 1140 560 7.8 15.0 9.4 94 K100 K1400 280 67 85 

MAGNE­ SODIUM POTAS- POTAS- RICAR- ALKA- CARBON 
SIUM, SODIUM, AD- STUm. SIUm 40 RONATE CAR- LINITY DIOXIDE SULFATE 
DIS­ DIS- 500("• DIS- DIS- FET-FLD BONATE FIELD DIS DIS-

DATE 

SOLVED 
(MG/L 
AS MG) 

SOLVED 
(MG/L 
AS NA) 

PERCENT 
SODIUM 

TTON 
RATIO 

SOLVED 
(MG/L 
ASJKI 

SOLVED 
(PCT/L 
AS K40) 

(MG/L 
AS 

HCO3) 

FET-FLD 
(MG/L 
AS CO3) 

(MG/L 
AS 

CAC03) 

SOLVED 
(MG/L 
AS CO2) 

SOLVED 
(MG/L 
AS SO4) 

OCT 
06... 21 20 11 .5 4.7 3.3 300 4 253 1.9 85 

NOV 
20... 23 26 13 .6 18 13 310 0 254 2.3 150 

JAN 
20... 23 21 12 .5 3.3 2.5 330 0 271 6.4 88 

MAP 
23... 22 16 10 .4 3.1 2.3 280 0 230 3.6 79 

MAY 
18••• 20 12 8 .3 3.2 2.4 250 0 205 3.3 53 

JUL 
13... 21 18 11 .4 3.1 2.3 290 0 238 5.8 62 

SEP 
21... 17 11 8 .3 3.7 260 0 213 6.5 43 



 

STREAMS TRIBUTARY TO LAKE ERIE J 437 

04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 

MATER-DUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981,-CONTINUED 

CHRO- 

J

BARIUM, JCADMIUM JMIUM, CHRO- COBALT, 
ARSENIC TOTAL BARIUM, TOTAL CADMIUM TOTAL MIUM, TOTAL COBALT. 

ARSENIC JRECOV* DIS- RECOV- DIS- RECOV-. JDIS- 
TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED ERABLE SOLVED 

TIME J(UG/L J.(UG/L J(Ur4/L J(UG/L J(UG/L J(UG/L J(UG/L JJUG/L J(UG/L J(UG/L 
()ATE AS AS) JAS AS) JAS RA) JAS RA) JAS CD) JAS CD) JAS CR) JAS CR) JAS CO) JAS CO) 

OCT 
06... J1415 J3 J2 J100 J70 J3 J3 J20 J<10 J0 J0 

JAN 
20... 1400 J2 J2 J100 J60 J<1 J<1 J10 J10 J0 J0 
MAR 
23... J1230 J0 J0 J100 J0 J0 J0 J10 J10 J0 J0 

JUL 
13... J1430 J2 J2 J100 J60 J1 J<1 J10 J<10 J4 J1 

SFP 
21... 1315 J3 J2 J100 J100 J1 J1 J20 J10 J3 

MANGA... 

J

COPPER, JIRON, JLEAD. JNESE, 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 
(0G/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L 

DATE JAS CU) JAS CU) JAS FE) JAS FE) JAS PB) JAS pa) JAS MN) JAS MN) JAS HG) JAS HG) 

OCT 
06•• • J3 J3 J570 J0 JI J1 J50 J7 J<.1 J<.1 

JAN 
20• • • J2 J1 J260 J<10 J0 J0 J40 J40 J<'.1 J<.1 

MAR 
23... J3 J2 J400 J20 J3 J3 J50 J40 J<.1 J<.1 

JUL 
I3•• • J9 J4 J820 J<10 J4 J1 J90 J2 J<.1 J<.1 

SED 
21... J10 J3 J1800 J30 J4 J3 J80 J10 J.1 J<.1 

CARBON, 

J

NICKEL. J SELE- SILVER. JZINC, JCARBON, ORGANIC 
TOTAL NICKEL. SELE- NIUM, TOTAL SILVER. TOTAL ZINC. ORGANIC SUS-
RECOV- DIS'.. NIUM, DIS- RECOV- DIS- RECOV... DIS- DIS- PENDED 
FRARLE SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED SOLVED TOTAL 
(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(UG/L J(MG/L J(MG/L 

DATE JAS NI) JAS NI) JAS SE) JAS SE) JAS AG) JAS AG) JAS ZN) JAS ZN) JAS C) JAS C) 

OCT 
06... J5 J4 J0 J0 J0 J0 J20 J5.7 J1.0 
JAN 
20... 5 J5 J0 J0 J0 J0 J20 J5 J1.5 

MAR 

23... J8 J6 J0 J0 J0 J0 J130 J10 
JUL 
13... J7 J1 J0 J0 J0 J40 J6 J7.1 J.8 

SEP 
21... 8 J5 J<1 J<1 J<1 J<1 J60 J10 J8.1 J*8 



438 J STREAMS TRIBUTARY TO LAKE ERIE 

04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 

MATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

DATE 

OCT 

CHLO- 
RIDE. 
DIS- 
SOLVED 
(MG/L 
AS CL) 

FLUO- 
RIDE. 
DIS- 
SOLVED 
(MG/L 
AS F) 

SILICA, 
DIS- 
SOLVED 
(MG/L 
AS 

SI02) 

SOLIDS. 
RESIDUE 
AT J180 
DEG. JC 
DIS- 
SOLVED 
(MG/L) 

SOLIDS, 
SUM OF 
CONSTI- 
TUENTS, 
DIS- 
SOLVED 
(MG/L) 

SOLIDC, 
DIS- 

SOLVED 
(TONS 
PEP 
DAY) 

NITRO- 
GEN, 

NO2.NO3 
TOTAL 
(MG/L 
AS JN) 

NITRO- 
GFN, 

NO2.1‘103 
DIS... 

SOLVED 
(MG/L 
AS N) 

NITRO- 
GFN. 

AMMONIA 
TOTAL 

' (MG/L 
AS N) 

NITRO- 
GEN. 

AMMONIA 
DIS- 

SOLVED 
(MG/L 
AS N) 

NITRO- 
GEN. 

AMMONIA 
DIS- 

SOLVED 
(MG/L 
AS NH4) 

Op... 36 .3 6.5 462 429 354 1.2 1.2 .020 .040 .05 
NOV 
20... 4? .3 3.3 559 511 379 .98 .98 .130 .17 

JAN 
20... 41 .3 9.3 498 443 374 1.5 1.5 .640 .610 .79 
MAR 
23... 34 .2 6.0 470 398 637 2.0 2.0 .130 .110 .14 

MAY 
18... 33 .2 6.3 4U9 367 1800 6.1 5.8 .130 .110 .14 

JUL 
13... 3? .3 8.2 462 384 331 1.1 1.1 .040 .020 .03 

SEP 
21... 2Q .2 8.2 350 335 1080 2.8 2.6 .070 .060 .08 

J

NITRO- J SEDI- JSED. 

J

NITRO- GEN,AM... J PHOS'. J MENT, JSUSP. 

J

GFN, JMONIA + JNITRO-, JNITRO-. JRHOS- JPHOS- JPHORUS• CARRON, JSERI- JDIS- JSIEVE 

J

ORGANIC ORGANIC GEN, JGFN. PHORUS. PHORUS DIS- ORGANIC MENT, CHARGE. DIAM. 

J

TOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JSOLVED JTOTAL JSUS- JSUS- J% FINER 
(mG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PEW/ED PENDED THAN 

DATE JAS N) JAS N) JAS N) JAS NO3) JAS P) JA5 PO4) JAS 8) JAS C) J(MG/L) J(T/DAY) J.062 MM 

OCT 
Oh... J.68 J.70 J1.9 JA.4 J.170 J.52 J.100 J6.7 J14 J11 J100 

NOV 

J

.55 J1.5 J6.8 J.130 J.40 J.100 J5.4 J4 J2.7 J100 
JAN 
20... .3? J.96 J2.5 J11 J.150 J.46 J.120 J13 J9.8 J100 
MAR 
23... J.50 J.63 J2.6 J12 J.090 J.28 J.070 J8 J11 J100 
MAY 
18... J.81 J.94 J7.0 J3) J.170 J.C2 J.060 J8.2 J59 J260 J100 

JUL 
13... J.93 J.97 J2.1 J9.2 J.110 J.34 J.060 J7.9 J34 J24 J100 

SEP 
21... 1.0 J1.10 J3.9 J17 J.130 J.40 J.060 J8.9 J40 J123 J100 
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04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
IDENTIFICATION OF PHYTOPLANKTON 

DATE 
J

NOV 20,80 JMAR 23,81 JMAY 18,81 JJUL 13981 JSEP 21981 
TIME 
J

1000 J1230 J1345 J1430 J1315 

TOTAL CELLS/ML 
J

270 J1100 J4200 J19000 J1300 

DIVERSITY: DIVISION J0.5 J1.1 J1.4 J1.4 J1.5 
.CLASS J 0.5 J1.1 J1.4 J1.5 J1.5 
..ORDER J 1.5 J1.4 J2.2 J1.6 J1.6 
...FAMILY J2.0 J1.6 J3.2 J2.4 J1.7 
....GENUS J2.0 J1.6 J3.4 J3.2 J2.4 

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

CHLOROPHYTA (GREEN ALGAE) 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHLOROCOCCACEAE 
....SCHROEDERIA 
...DICTYOSPHAERIACEAE 
....DICTYOSPHAERIUM 
...HYORODICTYACEAE 
....PEDIASTRUM 
...MICRACTINIACEAE 
....MICRACTINIUM 
...00CYSTACEAE 
....ANKISTRODESMUS 
....KIRCHNERIELLA 
....00CYSTIS 
...SCENEDESMACEAE 
....ACTINASTRUM 
....COELASTRUM 
....CRUCIGENIA 
....SCENEDESMUS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 
...PHACOTACEAE 
....PHACOTUS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
....STEPHANODISCUS 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....RHOICOSPHENIA 
...DIATOMACEAE 
....DIATOMA 
...FRAGILARIACEAE 
....ASTERIONELLA 
....SYNEDRA 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
...SORIRELLACEAE 
....CYMATOPLEURA 
....SURIRELLA 
.CHPYSOPHYCEAE 
..00HROMONADALES 
...DINOPRYACEAE 
....STENOCALYX 
...00HROMONADACEAE 
....00HROMONAS 

- - 28 J1 J* J0 

750# 18 

3100# 16 

-- J540 3 

13 J1 
J

140 
J

41 J3 
28 
J

630 J3 
J

OS OD 

450 J2 

-- J-- J 990 5 
-- J-- J-- J360 2 
-- - J-- - J-- J720 4 

J
120. 9 

-- J-- - J280 7 J900 5 

13 J5 J780# 71 
J

110 J3 

- - -- 41 J3 

J

130# 48 J- - 1000# 24 J67000 34 
J

160 12 

J

56 1 J2800 14 
J

160 12 
- - 90 J8 
J- J- 

J

56 J1 
- - 28 J1 
J

* 0 

13 J1 
J-- 

77 J7 

J

26 10 
J

28 1 

J

28 J1 

J

77# 29 
J

51 J5 J360 
J

180 J1 

J

13 5 
J

13 1 J560 13 
J

270 1 

J

56 J1 

J

140 J3 

J

28 J1 

�

••• 
�

* 0 

CRYPTOPHYTA (CRYPTOMONADS) 
.CRYPTOPHYCEAE 
..CRYPTOMONADALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS J 28 J1 
...CRYPTOMONADACFAE 
....CRYPTOMONAS J 540 3 J41 3 
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 STREAMS TRIBUTARY TO LAKE ERIE 


04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 


WALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

IDENTIFICATION OF PHYTOPLANKTON 


DATE NOV 20,80 MAR 23,81 MAY 18,81 JUL 13,81 SEP 21,81 

TIME 1000 1230 • 1345 1430 1315 


PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT CENT 


CELLS PER- CELLS PER- CELLS PER- CELLS PER- CELLSJ

/MLJ


CYANOPHYTAJ
(BLUE-GREEN ALGAE) 

.CYANOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 
....ANACYSTIS 13 5 110 3 630 3 
..NOSTOCALES 
...NOSTOCACEAE 
....ANABAENA - - - 160 12 
....APHANIZOMENON - - 610N 45 
..0SCILLATORIALES 
...OSCILLATORIACEAE 
....OSCILLATORIA 340 8 - -

FUGLFNOPHYTAJ
(EUGLENOIDS) 

.EUGLENOPHYCEAE 

..EUGLENALES 

...FUGLFNACEAE 

....EUGLENA * 0 

....PHACUS * 0 

....TRACHELOMONAS 64 6 180 1 


NOTF: # - 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 CoNOUCTANCE (mTCRomHoS/cm AT 25 nFG. C). WATER 
ONCE-GAILY 

YEAR OCTORER 1980 TO SEPTEMBER 1981 

nay nCT NOV nEC JAN EFR MAR APR MAY JUN JUL AUG SEP 

1 
2 
3 
4 
5 

770 
76n 
690 
680 
697 

717 
717 
735 
735 
735 

793 
793 
925 
809 
790 

S77 
557 
524 
384 
491 

377 
536 
346 
478 

- 663 

597 
597 
597 
631 
631 

6 
7 
8 
9 

10 

695 
685 
690 
680 
751 

735 
737 
716 
714 
724 

727 
727 
751 
758 
748 

550 
475 
452 
442 
484 

724 
---
531 
727 
777 

633 
633 
633 
630 
664 

11 
1? 
13 
14 
15 

749 
725 
694 
922 
924 

729 
728 
736 
727 
727 

736 
728 
695 
719 
339 

568 
591 
626 
453 
616 

779 
781 
791 
771 
777 

670 
677 
690 
655 
653 

16 
17 
18 
19 
20 

786 
717 
719 
719 
721 

726 
724 
820 
921 
795 

516 
5?8 
553 
552 
532 

359 
701 
850 
759 
266 

425 
425 
420 
357 
155 

656 
659 
659 
654 
657 

21 
2? 
23 
24 
25 

723 
727 
934 
795 
795 

766 
777 
729 
712 
706 

529 
449 
531 
525 
562 

362 
310 
482 
.---
263 

352 
354 
470 
470 
472 

662 
-_-
.•••••••• 

---

26 
27 
79 
29 
30 
31 

705 
913 
916 
813 
741 
739 

717 
729 
719 
793 
793 
---

418 
483 
473 
550 
590 
546 

420 
424 
364 
712 
548 
424 

526 
524 
524 
---
---
---

- - -

•••• 

mFAN 745 741 622 

DAY MAX MIN MEAN MAX MTN MFAN MAX MIN MEAN MAX MIN MEAN 

EF8RuARY MARCH APRIL MAY 

1 
2 
3 
4 
5 

628 
627 
626 
627 
619 

624 
625 
623 
622 
616 

626 
626 
625 
625 
618 

642 
620 
595 
605 
621 

622 
592 
565 
566 
603 

633 
601 
578 
583 
610 

7 
H 
9 

10 

- - -

- -

615 
612 
610 
607 
605 

613 
610 
606 
603 
602 

614 
611 
608 
605 
604 

645 
654 
687 
673 
672 

618 
626 
647 
665 
631 

628 
642 
662 
670 
643 

11 
1? 
13 
14 
15 ---

---

---

---
602 
599 
614 
862 
644 

597 
596 
592 
613 
619 

601 
597 
599 
728 
627 

640 
656 
659 
677 
671 

632 
644 
655 
661 
660 

637 
651 
657 
669 
664 

16 
17 
18 
19 
20 

645 
629 
622 
624 
645 

623 
598 
583 
601 
612 

636 
616 
594 
610 
628 

633 
668 
667 
668 
669 

662 
662 
658 
654 
658 

664 
666 
663 
660 
664 

21 
pp 
23 
24 
25 

---
---
644 
643 
641 

---
642 
641 
639 

---
643 
642 
640 

659 
663 
674 
668 
659 

633 
630 
654 
654 
646 

643 
642 
666 
658 
651 

677 
665 
644 
648 
656 

664 
640 
638 
637 
640 

671 
653 
642 
643 
647 

26 
27 
29 
29 
10 
31 

638 
635 
630 
630 
628 
627 

635 
632 
629 
627 
627 
625 

637 
613 
629 
628 
627 
626 

642 
635 
746 
674 
637 
---

624 
618 
632 
635 
626 
---

631 
627 
654 
641 
630 
---

661 
658 
637 
643 
647 
634 

645 
632 
629 
631 
633 
629 

650 
641 
633 
637 
640 
631 

MONTH 862 583 628 687 565 643 
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STREAMS TRIBUTARY TO LAKE ERIE 


04176500 RIVER RAISIN NEAR MONROE• MI--CONTINUED 

SPECIFIC CONDUCTANCE (mICROmHnS/rm AT 25 OEG. C), WATER YEAR OCTOBER 1900 TO SEPTEMBER 1981 

J

MIN _ MIN MEANnay MAXJMEANJJMAX_MTN_MEAN_MAX_MIN MEAN_ MAX__

JUNE_ JULY_ ' AUGUST_ SEPTEMBER 

1 646 528 637 580 570 575 
2 639 629 635 584 579 594 
3 704 61? 642 606 588 601 
4 6?4 614 618 624 Ain 610 
5 631 615 621 634 624 610 

6 611 602 605 642 612 640 
7 600 592 595 . 650 618 647 
8 596 591 594 663 647 656 
9 61? 599 6111 --- -...- ---

1 0 597 590 593 

11 595 589 593 
12 597 5 9 1 584 
13 957 577 692 
14 712 611 679 
15 633 614 626 

16 633 605 61? 
17 6?? 590 611 
11 597 514 562 
19 531 515 520 
20 516 511 513 

21 529 515 523 
22 559 5?9 546 
23 561 554 556 
24 573 559 567 
?5 596 574 581 

?6 596 59? 584 
27 599 579 581 
29 597 574 579 
79 501 569 574 
30 57? 570 571 
31 --- --- ---

MONTH 957 511 594 

TEMPERATURE. WATER 111Fn. C1. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
ONCE-DAILY 

DAY nrT NOV nEC JAN FFR MAP APR MAY JON JUL AUG SFP 

1 ?nos 9.5 I.n .0 .0 3.0 
? 1 9 .5 9.0 1.5 .0 .0 3.5 
3 
4 

5 

14.5 
11.0 
1?.5 

12.0
9.5 
9.0 

1.0
2.0
3.0 

.0 

.0 

.0 
.0 
.0
.0 

4.0 
4.0 
2.0 

6 
7 
8 
9 

10 

12.0 
11.5 
17.5 
---

13.0 

8.0
8.5 
8.0 

10.0
6.0 

6.5 
7.0 
5.0
5.0 
3.0 

.0 

.0

.0

.0 

.0 

.0 

.0 

.0

.0 

.0 

3.5 
4.0 
4.0 
5.0 
4.5 

11 
12 

11.5 
10.0 

5.0 
5.0 

1.0 
4.0 

.0 

.0 
.0 
.0 

2.0 
---

13 10.0 9.0 1.0 .0 .5 3.5 
14 
15 

11.5 
12.0 

8.0 
8.5 

1.5 
1.0 

.0 

.0 
1.5 
1.5 

5.0 
5.0 

16 
17 
19 

15.n 

12.0
10.5 

4.0 
4.0 
3.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.0 
.0 

4.5 

4.5 
3.0 
2.0 

19 
20 

10.0 
10.0 

4.5 
4.0 

.0 

.0 
.0 
.0 

4.0 
4.5 

1.5 
3.5 

21 
22 

10.5 
10.0 

5.0 
5.0 

.0 

.0 
.0 
.0 

3.5 
3.0 

4.0 
23 9.5 5.0 .0 .0 1.0 
24 80 4.5 .0 .0 3.5 
25 4.5 3.0 .0 .0 3.5 

?6 
27 

5.n 
5.0 

4.5 
3.0 

.0 

.0 
1.0 
.5 

3.5 
3.5 

28 
29 

5.5 
6on 

3.0 
4.0 

.0 

.0 
1.0 
.5 

3.5 

30 
31 

7.5 
9.0 

3.5 
---

.0 

.0 
.5 

1.5 

MFAN 6.0 1.5 .0 1.5 



�
� � �
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04176500 RIVER RAISIN NEAR MONROE• MI--CONTINUED 


TEMPERATURE• WATER (DEG. C), WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

nAY MAXJMEANJMIN MAX MEAN MINJMIN MAX WEANJJJMINJJMAX MEAN 

FEBRUARY MARCH APRIL MAY 

1 --- --- 14.5 12.5 13.0 13.5 12.5 13.0 
2 --- 14.5 12.0 13.0 14.0 12.5 13.0 

3 
 14.0 13.0 13.5 14.5 12.5 13.5 

4 __- 14.5 13.5 14.0 16.0 13.5 14.5 

5 --- 13.5 11.0 12.5 16.0 15.0 15.5 


6 
 13.0 10.0 11.5 16.0 14.5 15.0 

7 13.5 10.5 11.5 16.0 14.0 15.0

8 
 14.5 11.5 13.0 16.5 14.0 15.0

9 
 16.0 13.0 14.5 15.5 15.0 15.5

10 
 16.0 13.5 14.5 15.5 14.0 15.0 


11 
 16.0 14.0 15.0 14.0 12.5 13.5

12 - - - 14.5 13.0 14.0 14.5 12.0 13.0
13 
 13.0 12.0 12.5 15.0 13.0 14.0 

14 
 13.0 12.0 12.5 14.5 12.5 13.5

15 - - - 12.0 11.0 11.5 12.5 11.0 11.5 


16 
 12.0 10.5 11.5 13.0 11.0 12.0 

17 ---
 13.5 12.0 12.5 14.0 12.5 13.0

18 
 14.5 13.0 13.5 13.0 12.5 12.5 

10 13.0
14.0 13.5 13.5 11.5 12.5 

Pn 
 14.0 12.5 13.0 15.0 12.0 13.5 


21 13.0 11.5 12.5 16.5 13.5 15.0

22 --- --- 12.5 11.5 12.0 18.0 15.0 16.5 

23 7.0 6.0 6.5 14.0 12.0 13.0 18.0 16.5 17.5

24 18.0
8.0 6.0 7.0 13.0 11.0 12.5 19.0 17.0 

25 9.0 6.5 7.5 11.0 10.5 11.0 20.5 18.0 19.0 


26 
 7.5 7.0 7.0 11.0 10.0 11.0 21.0 19.5 20.0 

27 9.5 6.5 8.0 13.0 10.5 12.0 20.5 19.0 19.5

28 10.5 Bo 9.0 13.5 12.0 13.0 20.0 18.5 19.5

29 
 12.0 9.5 10.5 13.5 12.0 12.5 20.5 18.5 19.5

.30 12.5 11.5 11.5 13.0 11.5 12.0 20.0 19.0 19.5

31 14.0 11.0 12.5 --- --- --- 20.0 18.0 19.0 


MONTH 
 160 10.0 12.5 21.0 11.0 15.5 


DAY MAX MIN MEAN MAX MTN WEAN MAX MIN MEAN MAX MIN MEAN 

JUNE. ,ICILY AUGUSTJSEPTEMBER 

1 19.5 17.5 18.5 22.0 21.0 21.5

2 19.5 18.0 10.5 23.0 21.0 22.0

3 ?0.0 18.5 19.0 23.5 22.0 22.5
4 
 20.5 18.5 19.5 24.5 22.5 23.0

5 21.0 19.5 20.0 25.0 21.0 24.0 


6 22.0 70.0 21.0 25.5 21.5 24.5

7 22.5 
 20.0 ?1.0 26.5 24.0 25.0

8 22.5 20.5 21.5 28.0 25.0 260

9 22.0 20.5 21.5 28.5 25.5 27.0

10 22.0 
 20.5 21.0 28.5 25.5 26.5 


11 21.0 ?0.0 ?0.5 28.5 25.0 26.5

12 70.5 
 19.5 20.0 29.0 25.5 26.5

13 20.0 19.5 20.0 27.5 29.5 26.5

14 20.5 19.0 19.5 --- ___ -__

15. 22.0 20.5 21.0 


16 22.0 21.5 21.5 

17 22.0 20.5 21.5 

18 22.5 21.0 22.0 

19 22.0 21.0 22.0 

20 21.5 20.0 ?1.0 


21 22.5 20.0 21.0 

22 72.0 21.0 21.5 

23 21.5 20.0 21.0 

24 21.5 20.5 21.0 

25 22.5 21.0 ?1.5 


26 21.5 20.0 21.0 

27 21.0 19.5 20.5 

28 21.0 19.5 20.0 

29 22.0 19.5 21.0 

30 22.0 21.0 21.5 

31 -_- ___ 


MONTH 22.5 17.5 20.5 




444J 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 measurement& were made at the same, or practically 

the same, site. 


Discharge measurements made at low-flow partial-record stations during water year 1981 


Drainage Period Measurements 
area of Discharge 

Station No. Station name Location (mil) record DateJ(ft2/s) 

Streams tributary to Lake Superior 

*04032000 Presque Isle River 
near Tula, MI 

Lat 46°32'49", long 89°46'38", in NW' sec. 23, 
T.48 N., R.44 W., Gogebic County, at bridge 
on State Highway 28, 7 miles southwest of 
Merriweather, 5.5 miles downstream from 

261 1945-73t, 
1974-79c, 
1980-81 

10-07-80 
04-02-81 
08-19-81 
09-22-81 

222 
b1,830 

69.3 
44.6 

Little Presque Isle River, and 2.0 miles 
east of Tula. 

04044559 Peterson Creek near 
Sands, MI 

Lat 46°24'21", long 87°20'38", in SMISW4 sec. 
5, T.46 N., R.24 W., Marquette County, 150 ft 
downstream from old bridge crossing, 500 ft 

7.24 1979-81 10-01-80 
05-13-81 
07-14-81 

2.89 
2.76 
2.41 

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 NW4SE1/4 sec. 
5, T.46 N., R.24 W., Marquette County, at 
abandoned road crossing 0.7 mile downstream 

14.4 1979-81 10-02-80 
05-13-81 
07-15-81 

15.2 
17.6 
15.5 

from mouth of Peterson Creek and 3.6 miles 
east of Sands. 

04044567 Big Creek near 
Beaver Grove, MI 

Lat 46027'55", long 87°19'07", 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 1979-81 10-02-80 
05-13-81 
07-14-81 

40.2 
39.7 
37.0 

from mouth and 0.2 mile northwest of Beaver 
Grove. 

04044570 Cedar Creek near 
Sands, MI 

Lat 46°26'11", long 87°24'20", in SW4SW1/4 sec. 
26, T.47 N., R.25 W., Marquette County, at 
headwaters, 0.3 mile east of old County Road 

5.44 1979-81 10-01-80 
05-13-81 
07-14-81 

.26 

.24 

.25 
553 and 1.2 miles north of Sands. 

04044577 Cedar Creek near 
Beaver Grove, MI 

Lat 46°28'23", long 87°19'46", in 5E1/41E4 sec. 
17, T.47 N., R.24 W., Marquette County, at 
bridge on U.S. Highway 41, 0.7 mile upstream 

10.6 1979-81 10-02-80 
05-13-81 
07-14-81 

18.3 
18.3 
17.7 

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 NW4NE1/4 sec. 
23, T.47 N., R.25 W., Marquette County, about 
600 ft north of County Road 480 and 3.1 miles 

.33 1979-81 10-02-80 
05-13-81 
07-14-81 

5.79 
6.26 
5.65 

northeast of Sands. 

04044586 Cherry Creek near 
Beaver Grove, MI 

Lat 46°28'45", long 87020'18", in SE4SW4 sec. 
8, T.47 N., R.24 W., Marquette County, at 

5.07 1979-81 10-02-80 
05-13-81 

25.5 
27.7 

bridge on U.S. Highway 41, 0.8 mile upstream 07-15-81 25.4 
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 SWIISW1/4 sec. 
12, T.47 N., R.25 W., Marquette County, at 

4.88 1979-81 10-01-80 
05-14-81 

2.69 
2.53 

double culvert on Silver Creek Road, 1.7 miles 07-14-81 2.05 
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 NE1/4NW11 sec. 
8, T.47 N., R.24 W., Marquette County, at 
bridge on Lake Superior and Ishpeming Railroad, 

10.8 1979-81 10-01-80 
05-13-81 
07-14-81 

8.82 
9.16 
8.08 

300 ft northwest of overpass on State Highway 
28 and 0.9 mile southeast of Harvey. 

See footnotes at end of table. 
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Discharge measurements made at low-flow partial-record stations during water year 1981--Continued 


Drainage Period Measurements 
area of Discharge 

Station No. Station name Location (mil) Record DateJ(ft3/s) 

04044610 Sand River at Sand 
River, MI 

Lat 46°29'22", long 87°07'31", in NW4NE1/4 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 1980-81 10-14-80 
11-04-80 
03-30-81 
08-20-81 

8.03 
12.5 

b206 
2.29 

04044744 Munising Falls Creek 
at Munising, MI 

Lat 46°25'28", long 86°37'27", in NW1/4SE1/4 sec. 
36, T.47 N., R.19 W., Alger County, at culvert, 
0.3 mile upstream from mouth, at Munising. 

1979-81 10-14-80 
04-30-81 
08-26-8] 

1.41 
b3.56 
1.01 

04044750 Miners River near 
Van Meer, MI 

Lat 46°25'12', long 86°31'23", in SE4SW4 sec. 
35, T.47 N., R.18 W., Alger County, at culvert 
on County Road H-58, 2.5 miles west of Van Meer. 

1979-81 10-15-80 
04-30-81 
08-26-81 

5.51 
b34.5 
3.99 

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-
stream from mouth and 7.5 miles northeast of 

1979-81 10-15-80 
04-07-81 
04-30-81 
08-26-81 

15.1 
b107 
b76.1 
12.6 

Munising. 

04044762 Mosquito River near 
Melstrand, MI 

Lat 46°31'07", long 86°28'41", in NW4NE4 sec. 
31, T.48 N., R.17 W., Alger County, 150 ft 
downstream from confluence with tributary 
from west, downstream from Mosquito Falls and 
4.7 miles northwest of Melstrand. 

1979-81 10-14-80 
04-28-81 
08-25-81 

6.80 
b39.4 
3.81 

04044765 Chapel Creek near 
Melstrand, MI 

Lat 46°32'54", long 86°26'20", in NE4NW4 sec. 
21, T.48 N., R.17 W., Alger County, 100 ft 
upstream from mouth and 6 miles north of Melstrand. 

1979-81 10-14-80 
04-28-81 
08-25-81 

6.52 
b21.5 

2.12 

04044766 Spray Creek near 
Melstrand, MI 

Lat 46°33'27", long 86°24'38", in SRINE1/4 sec. 
15, T.48 N., R.17 W., Alger County, 100 ft 
upstream from mouth and 6.5 miles north of 
Melstrand. 

1979-81 10-14-80 
04-28-81 
08-25-81 

5.76 
b10.5 
3.41 

04044770 Beaver Creek near 
Melstrand, MI 

Lat 46°34'39", long 86°21'02", in NE4NE1/4 sec. 
7, T.48 N., R.16 W., Alger County, 0.7 mile 
downstream from Beaver Lake, 200 ft upstream 
from mouth and 8 miles northeast of Melstrand. 

1979-81 10-15-80 
04-29-81 
08-26-81 

25.0 
b39.8 
18.3 

04044775 Sevenmile Creek near 
Grand Marais, MI 

Lat 46037'15", long 86015'31",. in NW4NW4,•sec. 
25, T.49 N., R.16 W., Alger County, 100 ft 
upstream from mouth and 13.5 miles west of 
Grand Marais. 

1979-81 10-16-80 
04-29-81 
08-27-81 

16.2 
b23.4 
15.5 

04044782 Sullivan Creek near 
Grand Marais, MI 

Lat 46°39'19", long 86011'02", in NW4SE4 sec. 
9,T.49 N., R.15 W., Alger County, at culvert 
200 ft upstream from mouth on County Road H-58 
and 9.5 miles west of Grand Marais. 

1979-81 10-14-80 
04-28-81 
08-25-81 

5.10 
b6.45 
2.39 

04044785 Hurricane River near 
Grand Marais, MI 

Lat 46°39'48", long 86°09'57", in NW4NE4 sec. 
10,T.49 N., R.15 W., Alger County, at culvert 
0.2 mile upstream from mouth, on County Road 
H-58 and 8.5 miles west of Grand Marais. 

1979-81 10-14-80 
04-28-81 
08-25-81 

19.1 
b29.8 
9.50 

04044786 Sable Creek near 
Grand Marais, MI 

Lat 46°40'03", long 86°01'01", in SW1/4SE4 sec. 
2, T.49 N., R.14 W., Alger County, 150 ft up-
stream from path leading to Sable Falls and 
1.5 miles southwest of Grand Marais. 

1979-81 10-14-80 
04-07-81 
04-28-81 
08-25-81 

8.68 
b4.40 
b30.0 
7.32 

Streams tributary to Lake Michigan 

04057580 Whitefish River near 
Rapid River, MI 

Lat 45°57'56", long 86°55'15", in SE4NW4 sec. 10, 
T.41 N., R.21 W., Delta County, about 800 ft 
downstream from Chippeny Creek, 3.5 miles northeast 
of Rapid River. 

284 1973-81 10-22-80 
01-13-81 
05-12-81 
09-03-81 

145 
97.8 
450 
96.6 

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 
1970-81 

11-05-80 
05-14-81 
08-20-81 
09-24-81 

b6.15 
b27.2 
b15.9 
b9.87 

04058250 Warner Creek tributary 
near Palmer, MI 

Lat 46°25'20", long 87°36'09", in NWI4SE1/4 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 1972-81 05-14-81 
08-20-81 
09-24-81 

b2.72 
b2.06 
b1.06 

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 
1979-81 

11-18-80 
05-14-81 
08-20-81 
09-24-81 

b6.98 
b11.7 
b7.73 
b5.21 

See footnotes at end of table. 
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446 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

Discharge measurements made at low-flow partial-record stations during water year 1981--Continued 

Station No. Station name Location 

Drainage 
area 
(mil) 

Period 
of 

record 

Measurements 
Discharge 

Date (ft3/s) 

Streams tributary to Lake Michigan--Continued 

04059034 Escanaba River near 
Wells, MI 

Lat 45°48'22", long 87005'51", in SW4NW4 sec. 1, 
T.39 N., R.23 W., Delta County, 600 ft down-
stream from Bichler Creek, 2.5 miles upstream 
from mouth and 2.0 miles northwest of Wells. 

a920 1981 07-01-81 
07-06-81 
07-07-81 
07-09-81 

b1,120 
b931 
b847 
b585 

07-13-81 b463 
07-16-81 b437 
07-29-81 b432 
07-31-81 b381 
09-28-81 b280 

04065580 Mounty's Creek near 
Merriman, MI 

Lat 45°56'41", long 87°59'23", in SW1/4SW4 sec. 
18, T.41 N., R.29 W., Dickinson County, 400 ft 
upstream from mouth, and 3.6 miles northeast 
of Merriman. 

2.96 1971-81h 10-29-80 
05-14-81 
05-28-81 
09-03-81 

b6.68 
b10.3 
b8.08 
b4.46 

04065590 Steel Creek near 
Merriman, l'41. 

Lat 45°56'31", long 87°59'33", in NE1/4NE1/4 sec. 
24, T.41 N., R.30 W., Dickinson County, 200 ft 
upstream from mouth, 3.6 miles northeast of 
Merriman. 

3.52 1971-81 10-29-80 
05-28-81 
09-03-81 

2.04 
3.02 
1.23 

04096517 Hog Creek tributary 
near Allen, MI 

Lat 41°57'33", long 84°49'33", in SW1/2 9/11 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 1969-81 10-09-80 
11-18-80 
06-11-81 
08-18-81 

1.55 
3.40 
2.64 
3.97 

04101700 Dowagiac Drain near 
Decatur, MI 

Lat 42°04'26", long 86°01'51", 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, 
1980-81 

10-15-80 
12-01-80 
01-05-81 
02-02-81 

b33.5 
b38.9 
35.1 

b39.8 
02-18-81 b168 
02-21-81 b132 
03-02-81 b52.1 
03-26-81 b36.7 
04-06-81 32.4 
05-11-81 b153 
06-08-81 b30.8 
07-06-81 30.5 
08-03-81 30.7 
09-14-81 24.0 

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, 
1980-81 

10-15-80 
12-01-80 
01-05-81 
02-02-81 

b9.50 
b13.0 
12.4 

b14.1 
02-18-81 b45.1 
03-02-81 b25.4 
04-06-81 11.6 
05-11-81 b51.3 
06-09-81 b11.3 
07-06-81 8.11 
08-03-81 b10.1 
09-14-81 6.51 

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 1980-81 10-14-80 
12-01-80 
01-05-81 

b61.3 
b75.7 

58.8 
02-02-81 b68.0 
02-18-81 b239 
02-21-81 b164 
03-02-81 b88.4 
04-06-81 64.7 
05-12-81 b188 
06-09-81 b59.3 
07-07-81 44.3 
08-03-81 50.4 
09-14-81 41.9 

04102178 East Branch Paw Paw 
River near Lawton, MI 

Lat 42041'50", long 85°50'33", in NW1/4 sec. 21, 
T.3 S., R.13 W., Van Buren County, at 30th 
Street, 1.5 miles north of Lawton. 

26.9 1966, 
1980-81 

10-14-80 
12-01-80 
01-06-81 

b22.2 
b30.0 
b24.0 

02-02-81 b22.4 
03-02-81 b30.5 
04-06-81 24.3 
05-11-81 84.1 
06-09-81 b26.0 
07-06-81 19.1 
08-03-81 b22.3 
09-14-81 18.9 

See footnotes at end of table. 
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Discharge measurements made at low-flow partial-record stations during water year 1981--Continued 

Station No. Station name Location 

Drainage 
area 
(ni2) 

Period 
of 

record 

Measurements 
Discharge 

Date�(ft3/s) 

Streams tributary to Lake Michigan--Continued 

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, 
1980-81 

10-14-80 
12-01-80 
01-06-81 
02-03-81 

b30.0 
b38.8 
b32.0 
b23.7 

02-18-81 b68.1 
03-03-81 b41.5 
04-07-81 33.5 
05-12-81 b114 
06-09-81 b35.6 
07-06-81 28.8 
08-04-81 b30.0 
09-14-81 27.1 

04102192 South Branch Paw Paw 
River at Paw Paw, MI 

Lat 42°14'06", long 85°53'10", in SE1/4 sec. 1, 
T.3 S., R.14 W., Van Buren County- at 51st Avenue, 
1.0 mile north of Paw Paw. 

94.3 1980-81 10-15-80 
12-02-80 
01-07-81 

b96.6 
b159 
b114 

02-03-81 b112 
03-03-81 b144 
04-07-81 110 
05-13-81 b182 
06-09-81 b118 
07-06-81 81.3 
08-04-81 b74.4 
09-15-81 73.8 

04102212 North Branch Paw Paw 
River near Paw Paw, MI 

Lat 42°16'39", long 85°51'48", 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 1980-81 10-14-80 
12-02-80 
01-07-81 
02-03-81 

b48.9 
b89.4 
b59.6 
b37.8 

02-18-81 b225 
03-03-81 b66.6 
04-07-81 50.7 
05-12-81 b224 
06-09-81 b50.9 
07-07-81 45.1 
08-04-81 b51.3 
09-15-81 36.6 

04102217 Unnamed tributary to 
North Branch Paw Paw 
RiVer near Paw Paw, MI 

Lat 42°15'48", long 85°51'49", in SW4 sec, 29, 
T.2 S., R.13 W., Van Buren County, at 32nd . 
Street, 3.5 miles northeast of Paw Paw. 

17.6 1980-81 10-14-80 
12-02-80 
01-07-81 
02-03-81 

b13.2 
b20.2 
b11.8 
b14.0 

03-03-81 b14.4 
04-07-81 13.2 
05-12-81 b32.6 
06-10-81 b15.1 
07-07-81 12.5 
08-04-81 b11.8 
09-15-81 9.69 

04102260 Brandywine Creek near 
Paw Paw, MI 

Lat 42°16'50", long 85053'53", in NE1 /4 sec. 23, 
T.2 S., R.14 W., Van Buren County, at bridge 
on 38th Avenue, 4.4 miles north of Paw Paw. 

32.2 1962-64, 
1980-81 

10-14-80 
12-02-80 
01-08-81 
02-03-81 

b9.99 
b65.5 
b16.2 
b21.7 

02-19-81 b342 
03-03-81 b37.1 
04-07-81 15.1 
05-12-81 b167 
06-10-81 b12.5 
07-07-81 6.92 
08-05-81 5.12 
09-15-81 4.28 

04102370 Brush Creek at 
Lawrence, MI 

Lat 42013'10", long 86°02'36", in SW1/4 sec. 10, 
T.3 S., R.15 W., Van Buren County, at bridge 
on Red Arrow Highway at Lawrence. 

39.9 1962-64, 
1980-81 

10-14-80 
12-03-80 
01-09-81 
02-04-81 

b25.0 
b51.2 
b27.6 
b36.9 

02-19-81 b162 
03-04-81 b42.4 
04-07-81 28.9 
05-13-81 b122 
06-10-81 b38.2 
07-07-81 24.5 
08-05-81 22.5 
09-16-81 b20.8 

See footnotes at end of table. 
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DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


Discharge measurements made at low-flow partial-record stations during water year 1981--Continued 


Station No.JStation nameJ Location 


Streams tributary to Lake Michigan--Continued 


Paw Paw River atJ

Lawrence, MIJT.3 S., R.15 W., Van Buren County, at 52nd 


Street in Lawrence. 


04102392J Lat 42°13'26", long 86°03'06", in NE4 sec. 9, 


Brandywine Creek nearJ

Covert, MIJT.2 S., R.17 W., Van Buren County, at bridge 


on old U.S. Highway 31, 2.7 miles northwest 

of Covert. 


04102540J Lat 42°18'54", long 86°18'27", in Naii sec. 8, 


04102545J Lat 42°22'23", long 86°17'07", in NE; sec. 21,
Deerlick Creek nearJ

South Haven, MIJT.1 S., R.17 W., Van Buren County, at 76th 


Street, 2.0 miles south of South Haven. 


04102575J Lat 42°20'40", long 86003'12", in NI414 sec. 34,
Black River Drain nearJ

Bangor, MIJT.1 S., R.15 W., Van Buren County, above con­

fluence with Haven and Max Lake Drain, 125 

feet upstream from 52nd Road, 3.8 miles north­
east of Bangor. 


J
 
04102590 Haven and Max Lake Drain Lat 42°20'50", long 86003'10", in SW4 sec. 27, 


near Bangor, MIJT.1 S., R.15 W., Van Buren County, at culvert 

on 20th Road, 4.0 miles northeast of Bangor. 


Black River at Bangor,J

MIJT.2 S., R.16 W., Van Buren County, at bridge 


on Railroad Street at Bangor. 


04102618J Lat 42°18'56", long 86°06'48", in NE4 sec. 12, 


Drainage Period Measurements 
area of Discharge 
(mil) record DateJ(ft3/s) 

265 1980-81 10-15-80 b240 
12-04-80 b327 
01-09-81 b310 
02-04-31 b293 
02-19-81 b1,300 
02-21-81 b1,280 
03-04-81 b469 
04-07-81 319 
05-12-81 b1,410 
05-16-81 b648 
06-10-81 b292 
07-08-81 204 
08-05-81 197 
09-16-81 b170 

16.7 1962-64, 10-14-80 b6.25 
1980-81 12-08-80 b100 

01-14-81 10.6 
02-06-81 12.8 
03-05-81 b21.4 
04-09-81 b39.3 
05-12-81 b156 
06-12-81 5.33 
07-07-81 2.77 
08-07-81 b2.57 
09-18-81 b2.00 

7.76 1962-64, 10-14-80 b1.65 
1980-81 12-08-80 bill 

01-13-81 5.74 
02-06-81 6.42 
03-05-81 b8.23 
04-09-81 b21.7 
05-11-81 b156 
06-12-81 .51 
07-06-81 .23 
08-07-81 b.24 
09-18r81 bf.04 

23.6 1962-64, 10-14-80 b14.4 
1980-81 12-04-80 b36.2 

01-12-81 23.3 
02-05-81 b27.2 
03-04-81 b43.7 
04-08-81 19.0 
05-12-81 bg381 
06-11-81 b15.8 
07-06-81 11.3 
08-06-81 9.07 
09-17-81 b9.59 

16.8 1962-64, 10-15-80 b11.4 
1980-81 12-04-80 b20.1 

01-12-81 13.2 
02-05-81 b18.6 
03-04-81 b27.0 
04-08-81 12.6 
05-13-81 bf192 
05-15-81 b50.6 
06-11-81 b9.18 
07-06-81 5.45 
08-06-81 b5.02 
09-17-81 b4.52 

52.4 1980-81 10-15-80 b40.9 
12-05-80 b77.5 
01-12-81 49.0 
02-05-81 b65.0 
02-20-81 b480 
03-04-81 b95.7 
04-08-81 55.8 
05-13-81 b370 
06-11-81 b37.1 
07-06-81 29.4 
08-06-81 24.1 
09-17-81 b23.8 
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Discharge measurements made at low-flow partial-record stations during water year 1981--Continued 


Drainage Period Measurements 

area of Discharge 


Station No. Station name Location (mil) record (ft3/s)
DateJ


Streams tributary to Lake Michigan--Continued 


04102720 Cedar Creek near South Lat 42°21'15", long 86°11'17", in NW4 sec. 29, 17.6 1962-64, 10-15-80 b9.43 

Haven, MI T.1 S., R.16 W., Van Buren County, at bridge 1980-81 12-05-80 b21.8 


on 16th Street, 4.6 miles southeast of South 01-13-81 14.4 

Haven. 	 02-15-81 b18.1 


02-20-81 b151 

03-05-81 b26.0 

04-09-81 b30.3 

05-13-81 b97.9 

06-12-81 6.38 

07-06-81 4.22 

07-07-81 b5.01 

09-17-81 b3.18 


04102731 Black River near South long 86°14'24", in NW4 sec. 1, 	 1980-81 10-15-80 b119
Lat 42025'10",J 132 

Haven, MI T.1 S., R.17 W., Van Buren County, at 71.5 12-08-80 b381 


Street, 1.0 mile east of South Haven. 	 02-20-81 b1,430 

02-21-81 b1,130 

03-05-81 b233 

04-09-81 b203 

05-12-81 b1,480 

05-15-81 b577 

06-12-81 124 

07-07-81 60.1 

08-07-81 b54.9 


04114594 Maple River near Lat 43°02'43", long 84028'11", in SE1/4 SRI sec.J 1981 06-10-81 b49.1
30, 

St. Johns, MI T.8 N., R.1 W., Clinton County, at bridge on 06-19-81 57.0 


Colony Road, and 4.5 miles northeast of St. 07-21-81 20.9 

Johns. 08-25-81 11.8 


04115450 Fish Creek at Carson Lat 43010'40", long 84°51'24", in SW1/4 sec. 12, 126 1974-81 04-07-81 84.3 

City, MI 	 T.9 N., R.5 W., Montcalm County, on downstream 06-17-81 b156 


side of footbridge in park, 300 ft upstream of 08-26-81 23.0 

bridge on State Highway 57, at Carson City. 


04119061 Plaster Creek at Lat 42°56'15", long 85°41'24", NE4 sec. 2, 57.1 1974-41 10-27-80 b27.2 

Wyoming, MI T.6 N., R.12 W., Kent County, at Godfrey St., 12-22-81 19.9 


at Wyoming. 04-A6-81 28.8 

08-24-81 14.6 


*04120295 Black Creek near Lat 43°12'14", long 86°09'52", in NE4NW1/4 sec. 1, a39 1974-81 10-28-80 57.3 

Muskegon, MI T.9 N., R.16 W., Muskegon County, at bridge on 07-22-81 35.1 


Mill Iron Road, 4.8 miles east of Muskegon, 08-25-81 29.7 

and 4.9 miles upstream from mouth. 


04126755 Platte River at M-22 Lat 44°42'39", long 86°07'08", in NEIISE1/4 sec. 166 1946-48 10-14-80 be136 

near Honor, MI 	 28, T.27 N., R.15 W., Benzie County, at 1957 11-04-80 e141 


bridge on State Highway 22, 0.4 mile down- 1979-81 12-09-80 e155 

stream from Platte Lake and 6.2 miles 01-13-81 el47 

northwest of Honor. 02-23-81 be175 


03-10-81 e174 

04-14-81 be189 

05-05-81 h192 

05-12-81 e174 


04126758 Platte River at Weir Lat 44043'12", long 86°08'12", in SW4SW1/4 169 1979-81 05-05-81 b209 

on Loon Lake Outlet sec. 21, T.27 N., R.15 W., Benzie County, 

near Honor, MI at Department of Natural Resources fish 


weir, 0.6 mile downstream of Loon Lake 

and 7.2 miles northwest of Honor. 


04126767 Otter Creek at Aral Lat 44°45'42", long 86°04'26", in SW1/4SW4 9.55 1979-81 05-07-81 13.6 

Road near Empire, MI sec.J
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. 


04126802 Crystal River near Lat 44°54'10", long 85°57'46", in SE1/4NE4 	 42.0 1979-81 05-05-81 b78.0 

Glen Arbor, MI 	 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. 


04126810 Shalda Creek near Lat 44°56'48", long 85°53'07", in SE4NW4 	 33.8 1979-81 05-05-81 b37.1 

Glen Arbor, MI 	 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. 


See footnotes at end of table. 
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Discharge measurements made at low-flow partial-record stations during water year 1981--Continued 


DrainageJMeasurements
PeriodJ

area ofJJDischarg


J
 record Date (ft3/s)
Station No.JStation name LocationJ (mil)J


Streams tributary to Lake Huron 

04146450JNorth Branch FlintJLat 43°11'18", long 83°22'03", in NW' sec. 24, • 
J

1979-81 
River near Columbia-JT.9 N., R.9 E., Lapeer County, on downstream 
ville, MIJside of bridge on Barnes Lake Road. 

11-05-80 
07-08-81 
08-12-81 
09-09-81 

71.9 
41.8 

b154 
b701 

Streams tributary to St. Clair River 

*04160350JPine River nearJLat 42°52'49", long 82°34'04", in NE4 sec. 9,J135J1974-81 
Rattle Run, MIJT.5 N., R.16 E., St. Clair County, at bridge 

on Gratiot Road, 1.9 miles northeast of 
Rattle Run. 

10-22-80 
11-26-80 
07-28-81 
09-02-81 

12.2 
6.84 
b3.99 
b27.0 

* Also a crest-stage station. 

t Operated as a continuous-record gaging station. 

a Approximately. 

b Not base flow. 

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. 

h Since Mar. 1976, affected by diversion into basin by industry. 




DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES J 451 

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 of some 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 1981 

Station No. JStation Name Location 

Drainage 
area 
(mil) 

Period 
of 

record 

Annual maximum 

Gage JDis- 
Date height charge 

(feet) J(ft3/s) 

Streams tributary to Lake Superior 

Lat 46°32'49", long 89°46'38", in NW4 sec.23, J261 J1945-73# J04-01-81 Jal0.64 J2,170 
T.48 N., R.44 W., Gogebic County, at bridge J1974-81 
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 89°16'37"., in NW4 sec.26, J348 J1939-41 J04-01-81 J14.38 J3,690 
T.48 N., R.40 W., Ontonagon County, on piers 
J

1942-71# 
of old State Highway 28 bridge, at Ewen. J1972-81 

Lat 46031'06", long 88°39'48", in.NE4 sec.34, J63.1 J1913-15# J04-26-79 J10.22 Jb703 
T.48 N., R.35 W., Baraga County, at State 
J

1957-81 J04-04-81 J9.16 J363 
Highway 28, 2.5 miles east of Sidnaw. 

Lat 46°29'11", long 87°41'21", in NW4 sec.9, J16.5 J1970-81 J06-16-81 J6.87 J<185 
T.47 N., R.27 W., Marquette County, at 
bridge on Highway 41A, at Ishpeming. 

Lat 46°41'57", long 85°25'19", in NW4 SW4 
J

201 J1973-81 J04-05-81 J6.52 J1,650 
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 46021'18", long 84°35'35", in SW4 NW4 
J

40.7 J1973-81 J04-04-81 J7.98 J734 
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 NW4 NE4 
J

31.9 J1973-81 J04-04-81 J11.14 J681 
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 46°07'05", long 85021'55", in SE4 sec.13, J28.0 J1951-78# J04-04-81 J4.96 J209 
T.43 N., R.9 W., Mackinac County, on right J1979-81 
bank 10 ft upstream from footbridge, 15 feet 
downstream from Peters Creek, 3.5 miles up- 
stream from Lake Michigan and 4 miles south- 
west of Garnet. J• 

Lat 46°14'00", long 85°55'40", in SE4 sec.4, J341 J1938-70* J04-05-81 J5.25 J1,220 
T.44 N., R.13 W., Schoolcraft County, 600 J1971-81 
feet upstream from bridge on State Highway 
77, 1.0 mile south of Germfask. 

Lat 45°59'30", long 86017'15", in NE4 sec.34, J302 J1938-71* J06-15-81 Jc4.95 J710 
T.42 N., R.16 W., Schoolcraft County, at J1972-81 
outlet of Indian Lake, 2.4 miles northwest 
of Manistique. 

Lat 46°25'08", long 87053'21", in NE4 sec.2, J34.4 J1961-68# J05-31-70 J4.79 Jb484 
T.46 N., R.29 W., Marquette County, at J1970-81 J05-05-72 J4.78 Jb482 
bridge on county road, 4.4 miles east of J 09-12-78 J5.26 Jb590 
Republic. J 04-25-79 J5.07 Jb545 

05-06-81 J3.58 J261 

Lat 45048'38",.long 87022'00", in NW4 NW4 
J

38.4 J1971-77# J<4.11 J<308 
sec.2, T.39 N., R.25 W., Delta County, J1978-81 
1 mile northwest of Perronville. 

Lat 46°33'25", long 88°00'09", in NW4 sec.13, J133 J1961-78# J04-04-81 J5.26 J1,540 
T.48 N., R.30 W., Marquette County, on left 
J

1979-81 
bank 10 feet downstream from bridge on County 
Road 607, 0.6 mile downstream from West Branch 
and 3.5 miles northwest of Champion. 

*04032000 
J

Presque Isle River 
near Tula, MI 

04039500 
J

South Branch Ontonagon 
River at Ewen, MI 

04041000 
J

Perch River near 
Sidnaw, MI 

04044200 
J

Carp Creek at 
Ishpeming, MI 

04044813 
J

Two Hearted River 
near Paradise, MI 

04045538 
J

West Branch Waiska 
River near Brimley, 
MI 

04045559 
J

East Branch Waiska 
River near Brimley, 
MI 

04046000 
J

Black River near 
Garnet, MI 

04049500 
J

Manistique River at 
Germfask, MI 

04057000 
J

Indian River near 
Manistique, MI 

04057900 
J

Black River near 
Republic, MI 

04059400 
J

Tenmile Creek 
at Perronville, 
MI 

04062200 
J

Peshekee River near 
Champion, MI 

See footnotes at end of table. 
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Annual maximum discharge at crest-stage partial-record stations during water year 1981--Continued 

Annual maximum 

Drainage JPeriod JGage JDis- 
area Jof JDate height charge 

Location J(mil) Jrecord J(feet) J(ft3/s) Station No. JStation Name 

04062300 JMichigamme River at 
Republic, MI 

Streams tributary to Lake Michigan--Continued 

Lat 46°23'03", long 87°58'48", in SE4 sec.18, J240 J1961-75# J04-15-81 J4.91 J1,690 
T.46 N., R.29 W., Marquette County, on left J1976-81 
bank 400 feet upstream from county highway 
bridge, 0.3 mile upstream from Trout Falls 
Creek, and 0.6 mile south of Republic. 

Lat 41057'15", long 84°38'20", in NE4 NE4 
J

42.4 J1975-78# J02-20-81 J6.45 J370 
sec.15, T.6 S., R.3 W., Hillsdale County, J1979-81 
• 20 feet upstream from bridge on Moore Road, 
1.2 miles northwest of Hillsdale. 

Lat 42007'51", long 84051'56", in SW4 SW4 J144 J1975-77# J02-24-81 
J

d Je525 
sec.l1, T.4 S., R.5 W., Calhoun County, J1978-81 
on left bank 5 feet upstream from bridge 
on 22 Mile Road at Clarendon. 

Lat 42°06'53", long 85°29'08", in SW, sec.16, J68.2 J1947-51# J02-24-81 J4.90 J148 
T.4 S., R.10 W., Kalamazoo County, on right J1965-79# 
bank 15 feet upstream from bridge on W Ave., J1980-81 
2.4 miles east of Vicksburg. 

Lat 41046'561', long 85035'00", in SW', sec.10, J192 J1958-75# J07-31-81 J5.26 J532 
T.8 S., R.11 W., St. Joseph County, on right J1976-81 
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. 

Lat 42°40'31", long 86°00'13", in NE4 sec.6, J274 J1979-81 J05-12-81 J16.89 J2,250 
T.3 N., R.14 W., Allegan County, at bridge 
on State Highway 40, at Hamilton. 

Lat 42°36'38", long 84°27'58", in NE; NE; 
J

39.5 J1975-81 J02-19-81 J9.93 J381 
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. 

Lat 42°43'36", long 84039'16", in SE; SW4 . J7.18 J1975-81 J05-11-81 J6:37 J170 
sec.15, T.4 N., R.3 W., Eaton County, at 
bridge on St. Joe Highway, 3.7 miles up- 
stream from mouth, and 4.0 miles south- 
east of Grand Ledge. 

Lat 42°33'57", long 85°05'37", in NW4 sec.13, J7.60 J1955-75# J02-17-81 J4.22 J135 
T.2 N., R.7 W., Barry County, on left bank J1976-81 
150 feet upstream from culvert on county road, 
500 feet upstream from small tributary, and 
2.5 miles south of Nashville. 

Lat 42°54'46", long 85°39'02", in SE4 sec.7, J46.6 J1974-81 J05-12-81 J>10.31 J>1,080 
T.6 N., R.11 W., Kent County, on right down- 
stream side of bridge on 28th Street, at Grand 
Rapids. 

Lat 42°54'09", long 85°45'46", in SE4 sec.18, J50.5 J1974-81 J03-04-79 J9.52 Jb1,180 
T.6 N., R.12 W., Kent County, on right down- J05-12-81 J10.30 J1,580 
stream side of bridge on Wilson Avenue, at 
Grandville. 

Lat 43°12'14", long 86°09'52", in NW4 NON 
J

f39 J1974-81 J02-19-81 J3.32 J198 
sec.l, T.9 N., R.16 W., Muskegon County, at 
bridge on Mill Iron Road, 4.8 miles east of 
Muskegon. 

Lat 43020'50", long 85°56'22", in SE4 NE4 
J

1979-81 J02-24-81 Jd Jg5,500 
sec.14, T.11 N., R.14 W., Newaygo County, 
at bridge on Warner Road, in Bridgeton. 

Lat 43°43'27", long 86°22'36", in NW4 SW4 
J

f78 J1975-81 J02-24-81 J3.68 J274 
sec.5, T.15 N., R.17 N., Oceana County, at 
culverts on county road, 0.8 mile downstream 
from hydroelectric plant on Hart Lake, 1.8 
miles northwest of Hart. 

04096272 
J

Beebe Creek near 
Hillsdale, MI 

04096340 
J

St. Joseph River 
at Clarendon, 
MI 

04097170 
J

Portage River 
near Vicksburg, 
MI 

04098500 
J

Fawn River near 
White Pigeon, MI 

04108645 
J

Rabbit River at 
Hamilton, MI 

04112700 
J

Sycamore Creek 
near Mason, MI 

04113090 JCarrier Creek 
near Grand Ledge, 
MI 

04117000 JQuaker Brook 
near Nashville, 
MI 

04119055 JPlaster Creek at 
Grand Rapids, MI 

04119160 JBuck Creek at 
Grandville, MI 

*04120295 JBlack Creek near 
Muskegon, MI 

04122025 JMuskegon River at 
Bridgeton, MI 

04122223 JPentwater River 
near Hart, MI 

04122230 JNorth Branch 
J

Lat 43°47'42", long 86021'30", in NE4 Sal 
Jf44 J1975-81 J02-24-81 J2.58 J228 

Pentwater River Jsec.8, T.16 N., R.17 W., Oceana County, 
near Pentwater, MI 
J

at bridge on U.S. Highway 31, 3.5 miles 
northeast of Pentwater. 

See footnotes at end of table. 
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Annual maximum discharge at crest-stage partial-record stations during water year 1981--Continued 


Station Name
Station No.J


Manistee River 

near Grayling, MI 


04123500J


04124500J
East Branch Pine 

River near Tustin, 

MI 


*04126200J
Little Manistee 

River near 

Freesoil, MI 


*04126600J
Betsie River near 

Benzonia, MI 


04127850J
Boyne River near 

Boyne City, MI 


04131500J
Rainy River near 

Ocqueoc, MI 


04132500J
Thunder Bay River 

near Hillman, MI 


04138000J
East Branch Au Gres 

River at Mayor, 

MI 


04139000J
Houghton Creek 

near Lupton, MI 


04140200J
Klacking Creek near 

Selkirk, MI 


04141000J
South Branch Shepards 

Creek near Selkirk, 

MI 


04144180J
Jones Creek near 

Gaines, MI 


04144200J
Porter Drain near 

Gaines, MI 


Jones Creek at 

Duffield, MI 


04144220J


Location 


Streams tributary to Lake MiChigan--Continued 


Lat 44041'35", long 84050'50", in SA NWh 

sec.31, T.27 N., R.4 W., Crawford County, 

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', 

- sec.28, T.20 N., R.10 W., Osceola County, 

75 feet downstream from highway bridge, 

3.0 miles west of Tustin. 


Lat 44011'00", long 86010'00", in NE; NE' 

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 NW; NW', 

sec.2, T.25 N., R.15 W., Benzie County, at 

bridge on U.S. Highway 31, 1.2 miles south 

of Benzonia. 


Lat 45011'48", long 84°57'26", in WI SW4 

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 45°24'30", long 84°10'45", in NE; 

sec.22, T.35 N., R.2 E., Presque Isle County, 

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 83°58'21", in NE' SE' 

sec.8, T.30 N., R.4 E., Montmorency County, 

on left bank 25 feet upstream from bridge 

on State Highway 32, 5.2 miles southwest of 

Hillman. 


Lat 44°13'57", long 83°42'03", in NW', NWI 

sec.10, T.21 N., R.6 E., Iosco County, 

on right bank 25 feet downstream from 

bridge on Whittemore Road at MtIvor, and 

11.5 miles upstream from mouth. 


Lat 44°23'45", long 84°02'50", in SEh SE' 

sec.10, T.23 N., R.3 E., Ogemaw County, 

2.7 miles southwest of Lupton. 


Lat 44°20'05", long 84°08'46", in NE; NE; 

sec.2, T.22 N., R.2 E., Ogemaw County, 

at bridge on Campbell Road, 4.0 miles 

northwest of Selkirk. 


Lat 44°18'28", long 84005'13", in SEA SE; 

sec.8, T.22 N., R.3 E., Ogemaw County 

on right bank 200 feet upstream from 

mouth, 600 feet west of bridge on 

Bedtelyon Road, and 1.1 miles south­
west of Selkirk. 


Lat 42°53'02", long 83°52'27", in SE; sec.28, 

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 SEh sec.27, 

T.6 N., R.5 E., Genesee County, at bridge 

on Seymour Road, 3.2 miles east of Gaines. 


Lat 42°54'45", long 83°54'27", in SE; sec.17, 

T.6 N., R.5 E., Genesee County, at bridge 

on Grand Blanc Road, 1.0 mile south of 

Duffield. 


Annual maximum 

Drainage 
area 

Period 
of 

Gage 
DateJheight 

Dis-
charge 

(mil) record (feet) (ft3/s) 

1942-73# 04-09-81 0.93 227 

1974-81 


131J


1953-63# 04-29-81 4.04 196 

1964.-81 


b63J


1956-75# 04-29-81 2.64 323 

1976-81 


200J


f170J04-04-81J892
1975-81J3.78J


f65J04-04-81JJ826
1975-81 4.44J


JJ

<250 


1980-81 

f85 1952-79* <3.80J


1946-72# 04-11-81 h7.13 522 

1973-81 


232J


1950-73# 02-19-81 i7.58 e540 

1974-81 


f84J


29.7 1950-72# 04-09-81 5.77 381 

1973-81 


7.51J04-09-81J98
1953-81J1.94J


J
 
1.15 1951-78# 04-10-81 3.58 	 73 


1979-81 


7.60J02-18-81JJ142
1970-81 7.10J


4.68J04-16-72JJb79
1970-81 4.43J

02-18-81J77
4.37J


JJJ
 
05-17-74 b429
23.4 	 1970-81J8.77
JJ
 
04-19-75 9.28 b491
JJ

02-18-81 d e300 


See footnotes at end of table. 




454J DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


Annual maximum discharge at crest-stage partial-record stations during water year 1981--Continued 


Annual maximum 


GageJ

area ofJ

Drainage PeriodJDis-


Date height charge 

Station No.J Location (mil) recordJ(ft3/s)
Station (feet)J


Streams tributary to Lake Huron--Continued 


04146020 South Branch Flint Lat 43°04'44", long 83018'25", in SW4 sec.29, 160 1974-81 02-19-81 8.12 766 

River near Mill- T.8 N., R.10 E., Lapeer County, on down-

ville, MI stream right wingwall of bridge on Saginaw 


Road, 1.6 miles north of Lapeer. 


04147800 Powers-Cullen Drain Lat 43°05'33", long 83033'31", in SW4 sec.18, 9.17 1970-81 09-04-81 3.93 260 

near Genesee, MI T.8 N., R.8 E., Genesee County, at bridge 


on Coldwater Road, 3.3 miles southeast of 

Genesee. 


04147900 Lefler-Scothan Drain Lat 43008'11", long 83°32'27", in NE4 sec.5, 4.90 1970-81 12-31-72 4.60 b95 

near Otisville, MI T.8 N., R.8 E., Genesee County, at bridge 05-17-74 4.81 b104 


on Frances Road, 2.2 miles south of Otis- 03-23-78 5.26 b79 

ville. 04-04-80 4.41 b37 


09-04-81 7.40 193 


04148120 Kearsley Creek Lat 42057'15", long 83°32'42", in NE4 sec.5, 55.6 1970-81 12-31-72 7.25 b450 

near Atlas, MI T.6 N., R.8 E., Genesee County, at bridge 04-20-75 7.91 b1,250 


on Jordan Road, 1.2 miles north of Atlas. 
 12-15-75 7.25 b450 

03-23-78 7.05 b278 

03-17-80 6.86 b180 

02-17-81 6.98 282 


04148139 Black Creek near Lat 43001'28", long 83°33'24", in SE4 sec.7, 22.8 1970-81 09-05-81 7.94 314 

Davison, MI T.7 N., R.8 E., Genesee County, at bridge 


on Irish Road, 2.0 miles west of Davison. 


04148144 Chipmunk Creek Lat 43004'01", long 83°36'59", in SE4 sec.27, 5.49 1970-81 04-14-81 3.31 93 

near Genesee, MI T.8 N., R.7 E., Genesee County, at culvert 


on Genesee Road, 3.1 miles south of Genesee. 


04148200 Swartz Creek near Lat 42°49'39", long 83037'42", in SW4 sec.15, 12.1 1956-75# 09-30-80 j2.93 --

Holly, MI T.5 N., R.7 E., Oakland County, on right 1976-81 02-17-81 2.81 40 


bank 25 feet downstream from bridge on 

Elliot Road, 2.4 miles north of Holly. 


04148255 Swartz Creek near Lat 42°53'09", long 83041'29", in SE4 sec.25, 36.0 1970-81 02-17-81 4.67 114 

Grand Blanc, MI T.6 N., R.6 E., Genesee County, at bridge 


on Baldwin Road, 4.1 miles southwest of 

Grand Blanc. 


04148260 Swartz Creek near Lat 43°58'22", long 83°45'43", in SW4 sec.28, 67.3 1970-81 03-15-71 7.70 b652 

Swartz Creek, MI T.7 N., R.6 E., Genesee County, at bridge 04-17-72 7.70 b652 


on Bristol Road, 3.9 miles east of Swartz 12-31-72 9.52 b1,090 

Creek. 
 05-17-74 9.09 b975 


02-17-81 8.03 725 


04148265 Kimball Drain near Lat 42055'15", long 83049'51", in NE4 sec.14, 10.6 1970-81 02-17-81 6.07 195 

Swartz Creek, MI T.6 N., R.5 E., Genesee County, at bridge 


on Morrish Road, 2.4 miles south of Swartz 

Creek. 


04148270 West Branch Swartz Lat 42°58'22", long 83°46'08", in SW4 sec.28, 40.6 1970-81 03-15-71 9.56 b660 

Creek near Swartz T.7 N., R.6 E., Genesee County, at bridge 04-17-72 9.98 b730 

Creek, MI on Bristol Road, 3.2 miles east of Swartz 12-31-72 10.56 b1,150 


Creek. 	 05-17-74 9.95 b1,230 

04-04-80 6.32 b398 

02-17-81 8.35 740 


04148410 Thread Creek near Lat 42°53'19", long 83032'10", in SE4 sec.29, 28.8 1970-81 02-18-81 4.09 159 

Goodrich, MI T.6 N., R.8 E., Genesee County, at bridge 


on Baldwin Road, 2.4 miles southwest of 

Goodrich. 


04148610 Cole Creek near Lat 43°02'44", long 83°51'06", in SW4 sec.35, 8.51 1970-81 04-06-70 4.98 b83 
Flushing, MI T.8 N., R.5 E., Genesee County, at bridge 04-14-81 6.67 215 

on Potter Road, 1.2 miles south of Flushing • 

04148620 Freeman Drain near Lat 43°07'04", long 83°53 '37", in SE4 sec.5, 8.21 1970-81 04-21-70 3.40 b57 

Montrose, MI T.7 N., R.5 E., Genesee County, at bridge 05-11-81 6.07 265 


on Mt. Morris Road, 4.0 miles south of 

Montrose. 


04148640 Armstrong Creek Lat 43°08'04", long 83°50 '03", in SE4 sec.35, 11.9 1970-81 04-14-81 6.37 338 

near Mbontrose, MI T.9 N., R.5 E., Genesee County, at bridge on 


Mbrrish Road, 4.1 miles southeast of Montrose. 


04148740 Central-Stadler Lat 43°09'46", long 83°50'14", in SE4 sec.23, 15.09 1970-81 04-14-81 k4.58 170 

Drain near T.9 N., R.5 E., Genesee County, at bridge 

Montrose, MI on Wilson Road, 3.1 miles east of Mbntrose. 


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 1981--Continued 


Annual maximum 


Station No. Station Location 

Drainage 
area 
(mil) 

Period 
of 

record 
Date 

Gage 
height 
(feet) 

Dis-
charge 
(ft3/s) 

Streams tributary to Lake Huron--Continued 

04148800 Pine Run near 
Montrose, MI 

Lat 43°12'42", long 83°48'54", in SEA sec.l, 
T.9 N., R.5 E., Genesee County, at bridge 
on Elms Road,J4.7 miles northeast of 
Montrose. 

28.2 1970-81 02-18-81 8.75 645 

04148900 Silver Creek near 
Clio, MI 

Lat 43°12'54", long 83045'55", inJsec.4, 
T.9 N., R.6 E:, Genesee County, at bridge 
on Weir Road, 3.0 miles northwest of Clio. 

3.70 1970-81 02-18-81 3.48 76 

04149300 Misteguay Creek 
near Flushing, MI 

Lat 43001'31", long 83°54'41", in NE1/4 sec.7, 
T.7 N., R.5 E., Genesee County, at bridge 
on Duffield Road, 3.7 miles southwest of 
Flushing. 

17.3 1970-81 04-14-81 10.28 1,040 

04151000 Cass River at Vassar, 
MI 

Lat 43022'15", long 83°34'52", in NWT SW4 
sec.7, T.11 N., R.8 E., Tuscola County, 
at bridge on State Highway 15, at Vassar. 

710 1949-701: 
1971-81 

09-06-81 14.51 8,360 

04153500 Salt River near 
North Bradley, MI 

Lat 43042'10", long 84028'14", in NE; SE' 
sec.7, T.15 N., R.1 W., Midland.County, 
at bridge on North Saginaw Road, 1.1 miles 
southeast of North Bradley. 

138 1935-71# 
1972-81 

05-12-81 m11.24 1,240 

Streams tributary to St. Clair River 

*04160350 Pine River near 
Rattle Run, MI 

Lat 42°52'49", long 82°34'04", in NEh sec.9, 
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. 

135 1974-81 02-19-81 19.13 2,460 

Streams tributary to Lake St. Clair 

04161500 Paint Creek near 
Lake Orion, MI 

Lat 42°46'03", long 83°13'12", in NE'Jsec.13, 38.5 
T.4 N., R.10 E., Oakland County, on left 
bank 100 feet upstream from railroad bridge, 
1.6 miles southeast of Lake Orion, and 2.8 
miles upstream from Trout Creek. 

1959-751: 
1976-81 

09-05-81 3.39 193 

04161760 West Branch Stony 
Creek near 
Washington, MI 

Lat 42°43'53", long 83°06'02", in SE; sec.25, • 
T.4 N., R.11 E., Oakland County, at bridge 
on Huron-Clinton Metropolitan Park Road, and 
3.4 miles west of Washington. 

22.5 1965-81 02-23-81 i3.81 e80 

04164010 North Branch Clinton 
River at Almont, 
MI 

Lat 42°54'59", long 83°02'42", in NE' sec.28, 
T.6 N., R.12 E., Lapeer County, at bridge 
on State Highway 53, at Almont. 

9.56 1959-62 
1963-68# 
1969-81 

02-19-81 4.34 204 

04164050 North Branch Clinton 
River near Romeo, 
MI 

Lat 42049'11", long 82°58'35", in NW' sec.31, 
T.5 N., R.13 E., Macomb County, at bridge on 
33 Mile Road, 2.2 miles northeast of Romeo. 

49.7 1959-64 
1965-69# 
1970-81 

04-04-70 
02-19-81 

2.77 
d 

b293 
e700 

04164150 North Branch Clinton 
River near Meade, 
MI 

Lat 42043'50", long 82054'23", in NE' sec.34, 
T.4 N., R.13 E., Macomb County, on left bank 
at bridge on 27 Mile Road, 1.9 miles north­
west of Meade. 

89.6 1959-67 
1968-72# 
1973-81 

02-19-81 i7.10 e1,100 

04164200 Coon Creek near 
Armada, MI 

Lat 42°47'41", long 82°52'58", in SW; sec.l, 
T.4 N., R.13 E., Macomb County, at bridge 
on North Road, 3.4 miles south of Armada. 

10.0 1959-65 
1966-70# 
1971-81 

03-05-74 
02-18-81 

6.17 
5.10 

b430 
288 

04164350 Highbank Creek near 
Armada, MI 

Lat 42°28'24", long 82°51'08", in NW; sec.6, 
T.4 N., R.14 E., Macomb County, at bridge 
on 32 Mile Road, 3.0 miles southeast of 
Armada. 

14.9 1959-65 
1966-70# 
1971-81 

02-23-81 15.18 580 

04164360 East Branch Coon 
Creek near New 
Haven, MI 

Lat 42°45'46", long 82°50'57", in NW' sec.19, 
T.4 N., R.14 E., Macomb County, at bridge 
on 29 Mile Road, 3.4 miles northwest of 
New Haven. 

36.1 1959-67 
1968-72# 
1973-81 

04-03-67 
02-01-68 
12-31-72 
03-05-74 
03-05-77 
02-23-81 

6.00 
8.46 
7.94 
8.22 
7.19 
7.74 

b1,070 
b1,760 
b1,150 
b1,420 
b300 
966 

04164400 Deer Creek near 
Meade, MI 

Lat 42°42'39", long 82051'32", in NM sec.6, 
T.3 N., R.14 E., Macomb County, at bridge 
on 251/2 Mile Road, 0.9 mile southeast of 
Meade. 

12.7 1959-60 
1961-65# ' 
1966-81 

02-19-81 6.73 336 

See footnotes at end of table. 
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Annual maximum discharge at crest-stage partial-record stations during water year 1981--Continued 


J J
 
Station No.J
Station 


04164450J
McBride Drain 

near Macomb, MI 


Middle Branch 

Clinton River 

near Macomb, MI 


04164600J


Gloede Ditch near 

Waldenburg, MI 


04165200J


04167000J
Middle River Rouge 

near Garden City, 

MI 


04168660J
Frank and Poet Drain 

at Trenton, MI 


04168800J
Huron River near 

Andersonville, MI 


04173250J
Mill Creek near 

Lima Center, MI 


04175960J
South Branch River 

Raisin near 

Adrian, MI 


04176000J
River Raisin near 

Adrian, MI 


04176400J
Saline River near 

Saline, MI 


Location 


Streams tributary to Lake St. Clair--Continued 


Lat 42041'14", long 82°55'14", in NE; NE4 

sec.16, T.3 N., R.13 E., Macomb County, at 

bridge on 24 Mile Road, 2.2 miles southeast 

of Macomb. 


Lat 42°42'03", long 82°59'44", in SE; sec.2, 

T.3 N., R.12 E., Macomb County, at bridge 

on Schoenherr Road, 2.0 miles west of Macomb. 


Lat 42°37'39", long 82°57'10", in SW4 sec.32, 

T.3 N., R.13 E., Macomb County, 2.2 miles 

south of Waldenburg. 


Streams tributary to Detroit River 


Lat 42020'55", long 83018'45", in SW4 NW' 

sec.6, T.2 S., R.10 E., Wayne County, on 

right bank 200 feet downstream from bridge 

on Inkster Road, 1.8 miles northeast of 

Garden City. 


Lat 42009'19", long 83012'22", in NW' sec.13, 

T.4 S., R.10 E., Wayne County, at bridge 

on King Road, at Trenton. 


Streams tributary to Lake Erie 


Lat 42°41'35", long 82°29'56", in NW4 SEJ4 

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. 


Lat 42015'56", long 83°56'45", in NE' sec.34, 

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. 


Lat 41°55'03", long 84°00'37", in SE' sec.25, • 

T.6 S., R.3 E., Lenawee County, at Howell 

Highway, 2.0 miles northeast of Adrian. 


Lat 41°54'15", long 83°58'50", in NW' sec.5, 

T.7 S., R.4 E., Lenawee County, at Academy 

Road, 1.7 miles east of Adrian. 


Lat 42007'50", long 83°46'35", in SW4 sec.18, 


Annual maximum 

J
 

Drainage Period Gage Dis-
J
J

area of Date height charge
JJ
 

(ft3/s)
(mil) record (feet)J


5.79 1960-64# 02-22-81 7.81 119 

1965-81 


22.2J02-17-81J551
1959-64J9.72J

1965-69# 

1971-81 
.
 

1959J15.44J

1960-64# 

1965-81 


16.0J02-17-81J290 


99.9 1931-33# 09-04-81 9.21 1,320 

1948-77# 

1978-81 


19.3J05-16-81J345
1972-81J8.46J


14.0J02-20-81J57
1974-81J2.19J


47.3J02-19-81J516
1973-81J9.38J


165J09-04-81J1,850
1979-81J11.16J


1954-78# 09-04-81 14.28 4,460 

1979-81 


463J


94.6JJ02-19-81JJ1,210
1966-77# 10.89J

T.4 S., R.5 E., Washtenaw County, on rightJ1978-81 

bank 20 feet 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 Maximum gage height, 10.84 ft, Mar. 31, 1981, backwater from ice. 

b Revised. 

c Maximum gage height, 5.52 ft, June 15, 1981, wind action on Indian Lake. 

d Maximum stage not determined. 

e Computed on basis of correlation with nearby stations. 

f Approximately. 

g Based on correlation with Muskegon River at Newago. 

h Maximum gage height, 7.83 ft, Dec. 25, 1980, backwater from ice. 

Backwater from ice. 

Maximum gage height, stage rising, peak occurred Oct. 2, 1981. 


k Maximum gage height, 5.56 ft, Feb. 18, 1981, backwater from ice. 

m Maximum gage height, 14.30 ft, Feb. 19, 1981, backwater from ice. 
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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 1981 


Measured Measurements 
Drainage previously 
area (water Discharge 

Stream Tributary to Location (mil) years) DateJ(ft3/s) 

Streams tributary to Lake Superior 

Plymouth Mine 
Pond Outlet 

Alward Creek Lat 46028'14", long 89°58'56", in SE'JNW' sec. 
18, T.47 N., R.45 W., Gogebic County, at cul-

1974-80 02-03-81 
06-10-81 

*1.41 
*1.06 

vert on Plymouth Road, at Ramsay, MI. 

Streams Tributary to Lake Michigan 

Goose Lake 
Outlet 

East Branch 
Escanaba River 

Lat 46°27'32", long 87°30'09", in NW; sec.24, 
T.47 N., R.26 W., Marquette County, 1,000 ft 
below outlet of Goose Lake, 4.5 miles east 

14.6J' 1952, 10-01-80 
1962-706 06-10-81 
1976 08-24-81 

*21.5 
*15.5 
*2.38 

of Palmer, MI. 

do do Lat 46°26'49", long 87°30'09", in NE; NW1/4 
sec.25, T.47 N., R.26 W., Marquette County, 
4 miles east of Palmer, MI 

20.5 1962-64, 
1976 

10-01-80 
06-10-81 
08-24-81 

*11.4 
*11.4 

.93 

do do Lat 46°25'58", long 87°30'36", in NW; sec.36, 
T.47 N., R.26 W., Marquette County, at bridge, 
3.7 miles east of Palmer, MI: 

21.8 1960-656 
1971, 1976 

10-01-80 
06-10-81 
08-24-81 

*10.7 
*12.6 
*.64 

do do Lat 46°25'37", long 87°30'45", in NE; SE' a24 06-10-81 *14.1 
sec.35, T.47 N., R.26 W., Marquette County, 
3.7 miles east of Palmer, MI. 

Unnamed 
Tributary 

Goose Lake 
Outlet 

Lat 46°25'16", long 87°30'30", in SW1/4 SW; 
sec.36, T.47 N., R.26 W., Marquette County, 
at mouth, 4.0 miles east of Palmer, MI. 

1976 10-01-80 
06-11-81 
08-24-81 

t.15 
t.20 
t.09 

Goose Lake 
Outlet 

East Branch 
Escanaba River 

Lat 46025'14", long 87°30'26", in SW; SW1/4 
sec.36, T.47 N., R.26 W., Marquette County, 
below unnamed tributary, 4.2 miles south-

31.0 1961-64, 
1976 

10-01-80 
06-11-81 
08-24-81 

#15.5 
#15.4 
#2.38 

east of Palmer, MI. 

do do Lat 46°24'37", long 87°30'30", in NW' SW; 32.8 1962-64, 06-11-81 #35.6 
sec.l, T.46 N., R.26 W., Marquette County, 1971, 1976 08-24-81 #9.15 
4.5 miles southeast of Palmer, MI.J. 

do do Lat 46°24'04", long 87030'06", in SE; NW; 
sec.12, T.46 N., R.26 W., Marquette County, 

36.0 1962-64, 
1976 

06-11-81 
08-24-81 

*36.9 
#10.8 

5 miles southwest of Sands Station, MI. 

Skunk Creek East Branch 
Sturgeon River 

Lat 46001'51", long 87°49'46", in SE'JSE; 14.5 
sec.17, T.42 N., R.28 W., Dickinson County, 

1973-76, 
1978-80 

04-07-81 
06-16-81 

45.4 
100 

0.3 mile upstream from mouth, 2.2 miles 
north of Felch, MI. 

Dowagiac Drain Dowagiac River Lat 42005'10", long 85°58'26", in SW; sec.29, 
T.4 S., R.14 W., Van Buren County, at bridge 
on 44th Street, 1.0 mile south of Decatur, MI. 

14.3 1980 04-24-80 
10-15-80 
03-26-81 

27.0 
21.1 
26.0 

04-06-81 *20.8 
05-11-81 113 
06-08-81 23.2 
07-06-81 *16.7 
08-03-81 21.4 
09-14-81 *15.3 

Osborne Drain do Lat 42°04'26", long 86001'51", in SW1/4 sec.35, 
T.4 S., R.15 W., Van Buren County, at culvert 
on 56th Street, 5.0 miles southeast of Keeler, 

15.5 1962-64, 
1980 

04-24-80 
05-19-80 
10-15-80 

10.0 
11.0 
5.42 

MI. 05-12-81 28.6 
07-06-81 *6.10 

Sucker Creek Pipestone Creek Lat 42001'45", long 86°22'40", in SE' SE; 07-13-81 c.28 
sec.15, T.5 S., R.18 W., Berrien County, 
at bridge on Dutch Lane Road, 1.5 miles south­
east of Sodus, MI. 

See footnotes at end of table. 
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DISCHARGE MEASUREMENTS AT MISCELLANEOUS SITES DURING WATER YEAR 1981--CONTINUED 

Stream Tributary to Location 

Drainage 
area 
(mil) 

Measured 
previously 
(water 
years) 

Measurements 

Discharge 
DateJ(ft3/s) 

Streams Tributary to Lake Michigan--Continued 

Sucker Creek Pipestone Creek Lat 42°02'36", long 86022'50", in SE4 SE4 
sec.10, T.5 S., R.18 W., Berrien County, 
at bridge on Naomi Road, 0.5 mi west of Sodus, 
Mi. 

07-13-81 c1.5 

Eagle Lake 
Drain 

Gates Drain Lat 42°10'18", long 85°55'00", in NW4 NW4 
sec.35, T.3 S., R.14 W., Van Buren County, 
at bridge at intersection of 38th Street and 

• 68th Avenue, 3.5 miles west of Lawton, MI. 

14.3 1980 04-23-80 
04-24-80 
10-14-80 
05-12-81 
07-07-81 

18.8 
21.7 
15.5 
38.8 

*15.8 

Gates Drain South Branch 
Paw Paw River 

Lat 42°10'18", long 85°54'30", in NW4 sec.35, 
T.3 S., R.14 W., Van Buren County, at bridge 
on 68th Street, 3.0 miles west of Lawton, MI. 

40.4 1962-64 
1980 

04-24-80 
10-14-80 
05-12-81 
07-07-81 

72.9 
29.3 
131 
*42.0 

East Branch 
Paw Paw River 

do Lat 42°40'30", long 85°47'22", in SE' sec.26, 
T.3 S., R.13 W., Van Buren County, at bridge 
on 24th Street, 3.0 miles east of Lawton, MI. 

9.20 1980 04-23-80 
10-14-80 
05-11-81 
07-06-81 

8.90 
8.40 
35.2 
*5.52 

Cook Drain East Branch 
Paw Paw River 

Lat 42°42'30", long 85°49'25", in NW' SW1/4 
sec.15, T.3 S., R. 13 W., Van Buren County, 
at bridge on 28th Avenue, 2.0 miles west of 
Mattawan, MI. 

10.6 1970, 
1980 

04-23-80 
10-14-80 
05-11-81 
07-06-81 

2.04 
1.04 
31.3 
*.70 

Brandywine 
Creek 

North Branch 
Paw Paw River 

Lat 42°18'53", long 85°54'30", in NW4 NW4 
sec.11, T.2 S., R. 14 W., Van Buren County, 
at bridge on 37th Street, 3.4 miles south 
of Gobles, MI. 

9.05 1962-64 
1980 

04-24-80 
10-14-80 
05-11-81 
07-06-81 

6.64 
2.71 

30.8 
*1.67 

North Extension 
Drain 

Brandywine 
Creek 

Lat 4 019'01", long 85°55'10", in SE4 SE4 
sec.3, T.2 S., R.14 W., Van Buren County, 
at bridge at 28th Street, 3.7 miles south-
west of Gobles, MI. 

10.7 1980 04-24-80 
10-14-80 
05-12-81 
07-06-81 

8.12 
2.72 

48.0 
*1.04 

Brush Creek Red Creek Lat 42°09'24", long 86°03'20", in NE4 sec.4, 
T.4 S., R.15 W., Van Buren County, at bridge 
on 72nd Avenue, 4.5 miles south of Lawrence, 
MI. 

16.0 1962-64, 
1980 

04-23.80 
05-21-80 
10-15-80 
05-12-81 
07-08-81 

19.0 
15.4 
11.2 
35.9 

*10.1 

Red Creek Paw Paw River Lat 42°10'10", long 86004'15", in NE4 sec.33, 
T.3 S., R.15 W., Van Buren County, at bridge 
at 54th Street, 3.5 miles south of Lawrence, 
MI. 

6.89 1962-64, 
1980 

04-24-80 
10-15-80 
05-13-81 
07-08-81 

4.34 
1.76 
19.5 
*1.24 

Pine Creek do Lat 42°12'20", long 86°10'55", in SW4 sec.16, 
T.3 S., R.16 W., Van Buren County, at bridge 
at Highway 12, 1.0 mile west of Hartford, MI. 

9.67 1980 04-23-80 
10-14-80 
05-13-81 
07-08-81 

6.90 
4.30 
16.9 
*3.72 

Haven and Max 
Lake Drain 

South Branch 
Black River 

Lat 42°22'25", long 85°59'11", in NE4 NW4 
sec.19, T.1 S., R.14 W., Van Buren County, 
at bridge at 45th Street, 1.0 mile south­
west of Bloomingdale, MI. 

9.34 1973 10-14-80 
05-12-81 
07-07-81 

5.34 
80.8 
*3.18 

do do Lat 42°22'08", long 86000'01", in SW14 NEU 
sec.24, T.1 S., R.15 W., Van Buren County, 
at bridge at 4611 Street, 2.0 miles southwest 
of Bloomingdale, MI. 

12.3 1980 04-23-80 
10-15-80 
05-11-81 
07-07-81 

15.7 
8.58 

147 
*4.47 

Black River Lake Michigan Lat 42°24'54", long 86°13'31", in NE4 sec.1, 
T.1 S., R.17 W., Van Buren County, at bridge 
on 70th Street, 2.0 miles northeast of South 
Haven, MI. 

130 1962-64 09-18-81 49.4 

Middle Fork 
Black River 

Black River Lat 42025'09", long 86°02'25", in NW4 sec.3, 
T.1 S., R.15 W., Van Buren County, at bridge 
at Baseline Road, 5.5 miles northwest of 
Bloomingdale, MI. 

5.01 1980 04-23-80 
10-15-80 
05-12-81 
07-07-81 

7.85 
4.21 
44.8 
*2.30 

See footnotes at end of table. 




 

 

DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITESJ
 459 


DISCHARGE MEASUREMENTS AT MISCELLANEOUS SITES DURING WATER YEAR 1981--CONTINUED 

Stream 


Melvin Creek 


Barber Creek 


Pine Creek 


Grand River 


Silver Creek 


West Branch 

Red Cedar River 


Red Cedar 

River 


Deer Creek 


Unnamed 

Tributary 


Red Cedar 

River 


do 


Sycamore Creek 


Miller Creek 


Grand River 


Fish Creek 


Tributary to 


Middle Fork 

Black River 


do 


Baseline Creek 


Lake Michigan 


Grand River 


Red Cedar 

River 


Grand River 


Red Cedar 

River 


do 


Grand River 


do 


Red Cedar 

River 


Grand River 


Lake Michigan 


Maple River 


Location 


Streams Tributary to Lake Michigan--Continued 


Lat 42°24'33", long 86000'35", in NEk NWk 

sec.l, T.1 S., R.15 W., Van Buren County, 

at bridge at 4711 Street, 3.2 miles northwest 

of Bloomingdale, MI. 


Lat 42°25'09", long 86°03'40", in 914 sec.34; 

T.1 N., R.15 W., Allegan County, at bridge 

on Baseline Road, 1.1 miles east of Grand 

Junction, MI. 


Lat 42°24'40", long 85046'15", in SD:, sec.l, 

T.1 S., R.13 W., Van Buren County, at bridge 

at 2nd Avenue, 6.5 miles northeast of Gobles, 

MI. 


Lat 42037'51", long 84°37'21", along section 

line of sec.23/24, T.3 N., R.3 W., Eaton 

County, at bridge at M-99, 1.5 miles south­
east of Dimondale, MI. 


Lat 42°38'52", long 84039'32", in SE4 NEk 

sec.15, T.3 N., R.3 W., Eaton County, below 

Whaley Drain, in city of Dimondale, MI. 


Lat 42°42'35", long 84°21'50", in SE4 NWIA 

sec.7, T.3 N., R.3 E., Livingston County, 

at bridge on M-43, 3.5 miles west of Fowler­
ville, MI. 


Lat 42°41'17", long 84017'22", in SE4 sec.35, 

T.4 N., R.1 E., Ingham County, above Deer 

Creek, in the city of Williamston, MI. 


Lat 42041'16", long 84017'23", in SW4 SE4 

sec.35, T.4 N., R.1 E., Ingham County, 

at bridge on M-43, in the city of William­
ston, MI. 


Lat 42041'17", long 82°18'08", in SW4 sec.35 

T.4 N., R.1 E., Ingham County, 0.1 mile east 

of Corwin Road, in the city of Williamston, 

MI. 


Lat 42°42'25", long 84018'52", in NE4 SW1/4 

sec.27, T.4 N., R.1 E., Ingham County, 

at bridge on Zimmer Road, 2.0 miles northwest 

of Williamston, MI. 


Lat 42°43'31", long 84°31'05", in NW1-4 NEk 

sec.23, T.4 N., R.2 W., Ingham County, 

at bridge on 1-496 overpass, in the city of 

East Lansing, MI. 


Lat 42041'04", long 84031'25", in SE4 SE4 

sec.34, T.4 N., R.2 W., Ingham County, 

at bridge on Aurelius Road, in the city of 

Lansing, MI. 


Lat 42°45'20", long 84°41'17", in SW4 SW4 

sec.5, T.4 N., R.3 W., Eaton County, at bridge 

on Willow Highway, 2.0 miles east of Grand 

Ledge, MI. 


Lat 42°45'22", long 84042'05", in SW4 SW4 

sec.5, T.4 N., R.3 W., Eaton County, 0.1 mile 

west of Miller Creek, 2.0 miles east of Grand 

Ledge, MI. 


Lat 42°14'30", long 84°54'56", in NWk SW1/4 

sec.21, T.10 N., R.5 W., Montcalm County, at 

bridge on Crystal Lake Road, 1.0 mile south 

of Crystal, MI. 


Measured 

Drainage previously 

area (water 

(mil) years) 


7.10 1962-64, 

1980 


. 


7.71 	 1962-64, 

1980 


9.61 	 1980 


96.2 1963-65b 


92.8 1963-65b 


Measurements 


Discharge 

DateJ
(ft3/s) 


04-24-80J
6.57 

10-]5-80J
6.35 

05-13-81J
29.4 

07-07-81J
*2.76 


04-23-80J
11.5 

10-15-80J
9.51 

05-12-81J
40.5 

07-07-81J
*5.58 


40.5 

05-22-80J

04-24-80J


37.8 

10-15-80J
34.8 

05-11-81J
222 

07-08-81J
*27.1 


08-25-81J
*c176 


*c.79
08-25-81J


06-24-81J
c98 

08-06-81J
*c31 

08-12-81J
*c29.3 


08-12-81J
*c28.3 


*c2.44
08-12-81J


*c.34
08-12-81J


08-12-81J
*c28.8 


08-12-81J
*c44.0 

08-25-81J
*c34.5 


08-12-81J
*c17.0 

08-25-81J
*c7.86 


08-25-81J
*c.24 


*c221
08-25-81J


*c32.0
08-04-81J


See footnotes at end of table. 
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DISCHARGE MEASUREMENTS AT MISCELLANEOUS SITES DURING WATER YEAR 1981--CONTINUED 


MeasuredJ


460J
 

Measurements 

previously 


areaJ(water Discharge 

Stream
J

Tributary toJLocationJ (mi2)J


DrainageJ


years) Date (ft3/s) 


Streams Tributary to Lake Michigan--Continued 


Fish Creek 
J 

Maple RiverJ 157J1963-65b 08-04-81 *c46.0
Lat 43007'35", long 84°50'42", in SW4 NE4J

sec.36, T.9 N., R.5 W., MOntcalm County, at 

bridge on Jenks Road, 1.5 miles north of 

Hubbardston, MI. 


doJdoJLat 43005'25", long 84050'00", in NW4 NE4 

sec.13, T.8 N., R.5 W., Ionia County, below 

the dam, in the city of Hubbardston, MI. 


Duncan LakeJThornappleJLat 42045'15", long 85031'50", in SE4 SE4 

OutletJRiverJsec.6, T.4 N., R.10 W., Barry County, at 


Duncan Lake outlet, 3.0 miles northwest of 

Middleville, MI. 


Lat 42054'15", long 85°47'03", in NE4 SE4 

sec.13, T.6 N., R.12 W., Kent County, at 

bridge on Chicago Drive, 0.25 mile south of 

Jenison, MI. 


Rush CreekJGrand RiverJ


Brookings LakeJTank CreekJLat 43°42'08", long 85052'10",J
NE4 SW4 

OutletJ sec.9, T.15 N., R.13 W., Newago County, at 


Lakeshore Drive, 2.5 miles southwest of 

Bitely, MI. 


WilliamsburgJ Lat 44°47'41", long 85023'19", in SE4 NW4
Elk LakeJ

CreekJ sec.27, T.26 N., R.9 W., Grand Traverse 


County, at Cram Road, 1.7 miles northeast 

of Williamsburg, MI. 


• 

Platte RiverJ Lat 44040'29", long 85°55'48", in SE4 SW4J
Platte LakeJ 1980 


sec.6, T.26 N., R.13 W., Benzie County, at 

Fewins Road, 4.1 miles northeast of Honor, 

MI. 


08-04-81 *c53.0 

04-07-81 *c10.8 

05-12-81 1270 

03-11-81 *c3.25 

10-14-80 *c12.0 

10-15-80 c53.4 
11-05-80 *c53.6 
12-09-80 *c60.0 
01-13-81 *c56.5 
01-23-81 *c61.5 
03-11-81 *c56.0 
04-14-81 c72.4 
05-12-81 *c67.0 

BrundageJPlatte RiverJ 12.5J10-15-80 c12.4
Lat 44°39'48", long 85°55'27", in SW4 SE4J 1957 

CreekJ sec.7, T.26 N., R.13 W., Benzie County, atJ1966-69 11-05-80 *c10.9 


U.S. Highway 31, 700 ft downstream from StanleyJ1980 12-09-80 *c12.6 

Creek, 0.5 mile upstream from mouth, and 4.7 01-13-81 *c11.3 

miles east of Honor, MI. 02-23-81 c13.9 


03-11-81 *c11.6 

04-14-81 c12.6 

05-12-81 *c11.5 


Platte River Platte LakeJ 91.9J10-15-80 c73.5
J 
Lat 44°39'36", long 85056'36", in SW4 SE4J 1957 

sec.12, T.26 N., R.14 W., Benzie County, atJ1959-69 11-05-80 *c76.5 

U.S. Highway 31, 4.0 miles east of Honor, MI.J1980 12-09-80 *c77.2 


01-13-81 *c74.0 

01-23-81 *c82.8 

03-11-81 *c75.4 

04-14-81 c93.5 

05-12-81 *c85.0 


J
 
Carter Creek 
 1958 


sec.22, T.26 N., R.14 W., Benzie County, atJ1980 11-04-80 *c6.80 

Brownell Road, 0.5 mile upstream from mouth 12-10-80 *c6.56 

and 2.5 miles southeast of Honor, MI. 01-13-81 *c6.29 


01-23-81 *c8.00 

03-10-81 *c6.85 

04-14-81 c7.88 

05-12-81 *c7.90 


Platte RiverJLat 44°38'30", long 85°59'28", in NE4 NE4J10.9J10-15-80 c6.68 


J 
Lat 44038'51", long 85059'26", in SE4 SW4J109J1958, 10-15-80 c97.2 

sec.15, T.26 N., R.14 W., Benzie County, atJ1971, 11-05-80 *c99.6 

Case Bridge on Pioneer Road, 0.5 mile down-J1980 12-09-80 *c115 

stream from Carter Creek, and 2.0 miles south- 01-13-81 *c102 

east of Honor, MI. 01-23-81 *c119 


03-10-81 *c108 

04-14-81 c117 

05-12-81 *c108 


Platte River Platte LakeJ


See footnotes at end of table. 
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DISCHARGE MEASUREMENTS AT MISCELLANEOUS SITES DURING WATER YEAR 1981--CONTINUED 


Measured Measurements 
Drainage previously 
area (water Discharge 

Stream Tributary to Location (mil) years) DateJ(ft3/s) 

Streams Tributary to Lake Michigan--Continued 

Collison Creek Platte River Lat 44°39'45", long 86000'10", in SWk 5E4 
sec.9, T.26 N., R.14 W., Benzie County, at 

4.75 1958, 
1980 

10-15-80Jc.48 
11-04-80J*c.54 

U.S. Highway 31, 0.2 mile upstream from mouth 
at Honor, MI. 

Platte River Platte Lake Lat 44°40'17", long 86°02'12", in NWk NWk 
sec.8, T.26 N., R.14 W., Bwnzie County, at 
Indian Hill Road, 1.0 mile northwest of Honor, 

1980 10-14-80Jc110 
11-04-80J*c105 
12-09-80J*c120 

MI. 01-13-81J*c103 
01-23-81J*c133 
03-10-81J*c116 
04-14-81Jc141 
05-12-81J*c124 

North Branch 
Platte River 

Platte River Lat 44°41'01", long 86°03'30", in SE1/4 NEU 
sec.l, T.27 N., R.15 W., Benzie County, at 
Deadstream Road, 2.5 miles northwest of Honor, 

31.1 1958, 
1980 

10-14-80Jc19.2 
11-04-80J*c27.3 
12-09-80J*c34.8 

Mi. 01-13-81J*c35.9 
01-23-81J*c37.7 
03-10-81J*c35.0 
04-14-81Jc40.2 
05-12-81J*c22.6 

Unnamed 
Tributary 

Platte Lake Lat 44°40'05", long 86002'50", in SEk NW1/4 
sec.7, T.26 N., R.14 W., Benzie County, at 

1980 10-14-80Jc1.56 
11-04-80J*c.71 

South Lake Road, 2.0 miles west of Honor, MI. 

do do Lat 44040'10", long 86°03'57", in SWII SEk 
sec.l2, T.26 N., R.15 W., Benzie. County, at 

1980 10-14-80Jc3.76 
11-04-80J*c1.40 

South Lake Road, 2.5 miles west of Honor, MI. 

do do Lat 44°41'16", long 86007'11", in SEk NEk 
sec.4, T.26 N., R.15 W., Benzie County, at 

1980 11-04-80Jc.62 
11-04-80J*c.37 

South Lake Road, 6.5 miles northwest of Honor, 
MI. 

Otter Creek Lake Michigan Lat 44°44'32", long. 86003'41", in 5E4 NEk 1.2 1979-80 05-07-81J*1.85 
sec.l3, T.27 N., R.15 W., Benzie County, at 
outlet of Otter Lake, 1.8 miles upstream from 
mouth, and 4.8 miles south of Empire, MI. 

Streams Tributary to Lake Huron 

Upper South Branch Thunder Bay Lat 45°03'30", long 83047'00", in NE1/4 NEk 171 1945-53d 08-31-81J*c79.0 
Thunder Bay River sec.23, T.31 N., R.5 E., Alpena County, at 
River State Highway 32, 3.5 miles southwest of 

Lachine, MI. 

Lower South Branch South Branch Lat 44°51'35", long 83°35'40", in NWk NEk 146 1945-53d 08-31-81J*c79.0 
Thunder Bay Thunder Bay sec.4, T.28 N., R.7 E., Alcona County, at 
River River outlet of Hubbard Lake, 1.0 mile south of 

Hubbard Lake, MI. 

Shiawassee River Saginaw River Lat 42°47'32", long 83°38'07", in SWk NEk 1980 10-07-80J*c17.8 
sec.33, T.5 N., R.7 E., Oakland County, near 11-13-80J*c21.2 
railroad tracks, in Holly, MI. 12-17-80J*c16.2 

01-15-81Jc21.0 
02-19-81Jc90.7 
03-17-81Jc31.9 
04-16-81Jc66.9 
05-19-81Jc45.3 
06-25-81Jc17.6 
07-16-81J*c10.8 
08-27-81J*c11.1 

do do Lat 42°47'57", long 83°38'52", in SWk sec. 28, 
T.5 N., R.7 E., Oakland County, at Fish Lake 
Road, 0.5 mile west of Holly, MI. 

49.2 1955, 1963, 10-07-80J*c21.6 
1966-68, 11-13-80J*c24.7 
1980 12-17-80J*c23.7 

01-15-81Jc23.1 
02-19-81Jc86.0 
03-17-81Jc35.0 
04-16-81Jc70.8 
05-19-81Jc45.5 
06-25-81Jc18.8 
07-16-81J*c10.5 
08-27-81J*c9.9 

See footnotes at end of table. 
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Stream 


Shiawassee River 


do 


Brady Creek 


do 


Unnamed 

Tributary 


Brady Creek 


Sand Creek 


Brady Creek 


Bad River 


do 


South Fork 

Bad River 


Potato Creek 


South Fork 

Bad River 


Beaver Creek 


DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


DISCHARGE MEASUREMENTS AT MISCELLANEOUS SITES DURING WATER YEAR 1981--CONTINUED 


Tributary toJLocationJ 

Drainage 
area 
(mil) 

Streams Tributary to Lake Huron--Continued 

Saginaw River Lat 42°47'42", long 83°42'20", in NW4 NW4 
sec.36, T.5 N., R.6 E., Genesee County, below 
dam at Fenton, MI. 

do Lat 42°48'54", long 83°43'32", in SW4 SW4 

sec.23, T.5 N., R.6 E., Genesee County, at 

Torrey Road, 0.2 mile northwest of Fenton, MI. 


Bad River Lat 43017'15", long 84°35'15", in NW4 NE4 
sec.6, T.10 N., R.2 W., Gratiot County, above 
WWTP lagoon outfall at Ithaca, MI. 

do Lat 43017'15", long 84°35'13", in NE4 NE4 
sec.6, T.10 N., R.2 W., Gratiot County below 
WWTP lagoon outfall at Ithaca, MI. 

Brady Creek Lat 43°16'37", long 84°34'21", in 5E4 SW4 
sec.5, T.10 N., R.2 W., Gratiot County, 1.5 
miles southeast of Ithaca, MI. 

Bad River Lat 43°16'37", long 84°33'47", in SW4 SW4 
sec.4, T.10 N., R.2 W., Gratiot County, on 
Bagley Road, 1.0 mile east of Ithaca, MI. 

Brady Creek Lat 43°17'04", long 84°31'46", in SW4 NE4 
sec.3, T.10 N., R.2 W., Gratiot County, at 
bridge on Shroyer Road, 2.5 miles east of 
Ithaca, MI. 

Bad River Lat 43°16'43", long 84°31'25", in SW4 SW4 
sec.2, T.10 N., R.2 W., Gratiot County, on 
Crapo Road, 3.0 miles east of Ithaca, MI. 

Shiawassee 
River 

Lat 43°17'48", long 84°13'45", in NW4 sec.3, 
T.10 N., R.2 E., Saginaw County, at Hemlock 
Road, 2.5 miles north of Brant, MI. 

a89 

do Lat 43°18'08", long 84°08'38", in NW4 sec.5, 
T.10 N., R.3 E., Saginaw County, at State High­
way 52, in St. Charles, MI. 

Bad River Lat 43015'33", long 84°12'32", in NE4 sec.22, 
T.10 N., R.2 E., Saginaw County, at Brant Road, 
1.0 mile east of Brant, MI. 

-

South Fork 
Bad River 

Lat 43°15'42", long 84°12'33", in SE4 sec.15, 
T.10 N., R.2 E., Saginaw County, at Raucholz 
Road, 1.0 mile east of Brant, MI. 

Bad River Lat 43°17'54", long 84°08'32", in SW4 sec.5, 
T.10 N., R.3 E., Saginaw County, at State 
Highway 52, in St. Charles, MI. 

do Lat 43°20'13", long 84013'44", in SW4 sec.22, 
T.11 N., R.2 E., Saginaw County, at Hemlock 
Road, 0.2 mile north of Nelson, MI. 

Measured 

previously 

(water 

years) 


1980 


1963, 

1966, 

1980 


1980 


1980 


1980 


1980 


1949-50d, 

1980 


1980 


1980 


1980 


1963, 

1980 


1980 


Measurements 


Discharge 

DateJ
(ft3/s) 


10-07-80J
*c21.8 

11-13-80J
*c28.0 

12-17-80J
*c24.7 

01-15-81J
c20.7 

02-19-81J
c147 

03-17-81J
c42.4 

04-16-81J
c85.6 

05-19-81J
c62.8 

06-25-81J
c19.5 

07-16-81J
*c11.6 

08-27-81J
*c13.4 


*c23.8 

11-13-80J

10-07-80J


*c28.1 

12-17-80J
c35.2 

01-15-81J
c38.8 

02-19-81J
c140 

03-17-81J
c44.4 

04-16-81J
c89.8 

05-19-81J
c69.0 

06-25-81J
c25.0 

07-16-81J
*c13.9 

08-27-81J
*c9.2 


*c.06
10-28-80J


10-28-80J
*c6.27 


*c1.42
10-28-80J


10-2880J
*c8.73 


*c2.62
10-28-80J


10-28-80J
*c14.7 


06-01-81J
*15.4 


06-02-81J
*15.0 


*11.2
06-01-81J


*4.48
06-01-81J


*17.0
06-02-81J


*8.65
06-01-81J


See footnotes at end of table. 
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DISCHARGE MEASUREMENTS AT MISCELLANEOUS SITES DURING WATER YEAR 1981--CONTINUED 


Measured Measurements 
Drainage 
area 

previously 
(water Discharge 

Stream Tributary Location (mil) years) DateJ(ft3/s) 

Streams Tributary to Lake Huron--Continued 

Pickerel Creek Bad River Lat 43°16'08", long 84°07'44", in NW4 sec.16, 1980 05-27-81 *2.45 
T.10 N., R.3 E., Saginaw County, at McKeighan 
Road, 1.0 mile north of Fergus, MI. 

Wolf Creek do Lat 43020'11", long 84011'22", in SW4 sec.24,. 1980 05-29-81 *1.46 
T.11 N., R.2 E., Saginaw County, at Fordney 
Road, 2.0 miles east of Nelson, MI. 

Sniawassee River Saginaw River Lat 43°20'17", long 84°04'20", in SE4 sec.23, 1980 05-28-81 *483 
T.11 N., R.3 E., Saginaw County, at extension 
of Miller Road, 3.0 miles southeast of Swan 
Creek, MI. 

Bear Creek Shiawassee Lat 43015'19", long 84°05'18", in NW4 sec.2, 1980 06-01-81 *1.46 
River T.10 N., R.3 E., Saginaw County, at Fergus 

Road, 2.1 miles east of Fergus, MI. 

Swan Creek do Lat 43°24'03", long 84°05'57", in SE; sec.34, 1980 05-29-81 *31.4 
T.12 N., R.3 E., Saginaw County, at Schomaker 
Road, 3.9 miles northeast of Garfield, MI. 

Marsh Creek Swan Creek Lat 43°21'56", long 84°10'22", in SE4 sec.12, 1980 05-29-81 *2.55 
T.11 N., R.2 E., Saginaw County, at Roosevelt 
Road, 2.2 miles northwest of Garfield, MI. 

Swan Creek Shiawassee Lat 43°21'18", long 84°04'20", in SW4 sec.13, 1980 05-28-81 *100 
River T.11 N., R.3 E., Saginaw County, at Miller 

Road, 3.1 miles east of Garfield, MI. 

Flint River do Lat 43001'13", long 83°42'20", in NE4 SW4 
sec.7, T.7 N., R.6 E., Genesee County, at 
bridge on Hamilton Avenue, in the city of 

07-29-81 
08-05-81 
08-07-81 

149 
*81.8 
*84.2 

Flint, MI. 

do do Lat 43°01'09", long 83°41'30", in SW1/4 SW4 07-09-81 176 
sec.7, T.7 N., R.6 E., Genesee County at 
bridge on North Street, in the city of Flint, 
MI. 

do do Lat 43000'54", long 83°41'46", in NE4 NE4 08-04-81 *85.7 
sec.13, T.7 N., R.6 E., Genesee County, at 
bridge on Grand Traverse Street, in the city 
of Flint, MI. 

Swartz Creek Flint River Lat 43°00'48", long 83°41'55", in SW4 NE4 
sec.13, T.7 N., R.6 E., Genesee County, at 
bridge on Kearsley Street, in the city of 
Flint, MI. 

54.3 1969, 
1974 

08-04-81 
08-07-81 
08-08-81 
08-10-81 
08-14-81 

*11.1 
*8.22 
22.3 
11.2 
*6.39 

Flint River Shiawassee Lat 43°00'35", long 83°42'34", in NE4 SW4 07-29-81 221 
River sec.13, T.7 N., R.6 E., Genesee County, at 

bridge on Chevrolet Avenue, in the city of 
Flint, MI. 

do do Lat 43001'03", long 83°44'04", in NW4 SE4 
sec.14, T.7 N., R.6 E., Genesee County, at 

07-29-81 
08-04-81 

213 
*85.5 

bridge on Ballenger Highway, in the city of 
Flint, MI. 

do do Lat 43°43'47", long 83051'25", in SE4 SE4 
sec.27, T.8 N., R.5 E., Genesee County, at 

1954, 
1959 

08-04-81 
08-19-81 

*139 
177 

bridge on Main Street, in the city of Flushing, 
MI. 

do do Lat 43°10'34", long 83°52'41", in SE4 SE4 
sec.16, T.9 N., R.5 E., Genesee County, at 

1959, 
1978 

08-05-81 *148 

bridge on M-57, 0.25 mile east of Montrose, 
MI 

Brent Run Flint River Lat 43011'13", long 83°51'48", in SE4 NW4 
sec.15, T.9 N., R.5 E., Genesee County, at 
bridge on McKinley Road, 1.0 mile northeast 
of Montrose, MI. 

1963, 
1974, 
1978 

08-05-81 
08-08-81 
08-10-81 
08-14-81 
08-14-81 

*4.52 
6.39 
6.35 
*4.58 
*4.87 

See footnotes at end of table. 
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DISCHARGE MEASUREMENTS AT MISCELLANEOUS SITES DURING WATER YEAR 1981--CONTINUED 


Measurements 

DrainageJ


MeasuredJ

previously 


areaJ(waterJDischarge 

StreamJTributary toJ (mil)JDateJ
LocationJ	 years)J(ft3/s) 


Streams Tributary to Lake Huron--Continued 


Pine Run Flint River Lat 43015'12", long 83052'01", in NE4 SW4 1963 08-05-81 *2.09 

sec.22, T.10 N., R.5 E., Saginaw County, at 08-08-81 2.98 

bridge on Morseville Road, 1.25 miles north of 08-10-81 4.17 

Mbrseville, MI. 08-14-81 *1.94 


Silver Creek do Lat 43°16'39", long 83°53'08", in NE4 NW4 08-08-81 4.34 

sec. 16, T.10 N., R.5 E., Saginaw County, at 

bridge on Canada Road, 1.5 miles southeast of 

Fosters, MI. 


Duff Creek Cass River 	 Lat 43019'43", long 83004'00", in SE4 SE4 1980 10-23-80 *c.08 

sec.32, T.11 N., R.12 E., Sanilac County, 11-06-80 *c.07 

above waste water treatment plant in Marlette, 

MI. 


do do Lat 43°19'47', long 83°03'52", in SE4 SE4 1980 10-23-80 *c.22 

sec.32, T.11 N., R.12 E., Sanilac County, at 11-06-80 *c.77 

Boyne Road, 0.2 mile east of Marlette, MI. 


do do Lat 43°20'47", long 83°02'42", in SW4 SW4 1980 11-06-80 *c1.74 

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 NE4 NE4 1980 10-23-80 *c3.59 

sec.27, T.11 N., R.12 E., Sanilac County, at 

Frenchline Road, 2.9 miles northeast of Mar­
lette, MI. 


do do Lat 43°21'04", long 83°03'30", in 5E4 SW4 10-23-80 *c1.85 

sec.28, T.11 N., R.12 E., Sanilac County, at 

Mayville Road, 1.5 miles northeast of Marlette, 

MI. 


Streams tributary to Lake Erie 


Norton Creek Huron River Lat 42°31'53", long 83°32'52", in NE4 SW4 1980 10-21-80 c5.66 

sec.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 SW4 1977-78, 10-21-80 c8.81 

sec.30, T.2 N., R.8 E., Oakland County, south 1980 

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 SE4 NE4 1980 10-01-80 c7.3 

sec.22, T.1 N., R.6 E., Livingston County, at 11-06-80 *c5.4 

Doane Road, 2.3 miles west of South Lyon, MI. 


Walker Drain Inchwagh Lake Lat 42°25'52", long 83°40'17", in SW4 SE4 1980 10-01-80 c2.3 

sec.36, T.1 N., R.6 E., Livingston County, at 11-06-80 *c1.2 

Eight Mile Road, 1.2 miles southwest of South 

Lyon, MI. 


Unnamed do 	 Lat 42°26'43", long 83°39'58", in NW4 NW4 1980 10-01-80 c1.2 

Tributary 	 sec.31, T.1 N., R.7 E., Oakland County, at 11-06-80 *c.68 


Nine Mile Road, 0.3 mile west of South Lyon, 

MI. 


Yerkes Drain do 	 Lat 42°27'21", long 83°39'04", in NE4 sec.30, 1980 10-01-80 c.4 

T.1 N., R.7 E., Oakland County, at Pontiac 11-06-80 *c.11 

Trail Road, at South Lyon, MI. 


do do Lat 42°27'21", long 83°39'38", in NW4 NW4 1980 10-01-80 c3.3 

sec.30, T.1 N., R.7 E., Oakland County, below 11-06-80 *c4.02 

WWTP, at South Lyon, MI. 


Inchwagh Lake Davis Creek Lat 42°27'09", long 83°41'46", in NE4 sec.26, 18.9 1970-71, 10-01-80 c8.4 

Outlet T.1 N., R.6 E., Livingston County, at Rushton 1980 11-06-80 *c.21 


Road, 1.8 miles west of South Lyon, MI. 


See footnotes at end of table. 
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DISCHARGE MEASUREMENTS AT MISCELLANEOUS SITES DURING WATER YEAR 1981--CONTINUED 

Measured Measurements 

Stream Tributary to Location 

Drainage 
area 
(mil) 

previously 
(water 
years) 

Discharge 
DateJ(ft3/s) 

Streams Tributary to Lake Erie--Continued 

Tobin Lake 
Outlet 

Davis Creek Lat 42°26'37", long 83°42'33", in NE4 sec.34, 
T.1 N., R.6 E., Livingston County, at Nine 
Mile Road, 1.6 miles east of Whitmore Lake, 
MI. 

1980 10-01-80 
11-06-80 

c6.8 
*c2.6 

Monahan Lake 
Outlet 

do Lat 42°26'57", long 83°43'57", in NW4 SE4 
sec.28, T.1 N., R.6 E., Livingston County, 
on Tuthill Road, 0.9 mile northeast of Whit-
more Lake, MI. 

10-01-80 
11-06-80 

c.5 
*c.21 

Haas Drain Mill Creek Lat 42°16'02", long 83°55'23", in NE4 sec.35, 
T. 2 S., R.4 E., Washtenaw County, at bridge 
on Liberty Road, 2.5 miles southeast of Lima 
Center, MI. 

9.7 1970-72 05-05-81 
06-01-81 
07-07-81 
08-18-81 
09-09-81 

5.34 
*6.78 
.81 
.66 

*12.4 
09-15-81 *4.15 

Mill Creek Huron River Lat 42016'53", long 83°55'22", in NE4 sec.26, 
T.2 S., R.4 E., Washtenaw County, at bridge on 
Jerusalem Road, 2.0 miles southeast of Lima 
Center, MI. 

59.8 1970-72, 
1980 

05-05-81 
06-01-81 
07-07-81 
08-18-81 
09-15-81 

39.4 
*49.4 
18.4 
12.4 

*31.1 

Black Creek River Raisin Lat 41047'10", long 84°02'26", in Sat SE4 
sec.10, T.8 S., R.3 E., Lenawee County, at 
bridge on M-52, 0.5 mile south of Jasper, MI. 

42.4 1963, 
1970, 
1974 

10-08-80 *c5.3 

Saline-
Bridgewater 

Drain 

Saline River Lat 42°08'18", long 83°52'08", in NW4 sec.17, 
T.4 S., R.5 E., Washtenaw County, 15 ft west 
of Feldcamp Road, 200 ft upstream of mouth, 
and 0.5 mile north of Benton, MI. 

05-05-81 
06-01-81 
07-09-81 

'08-18-81 
09-15-81 

3.52 
*3.21 
1.84 
1.77 

*5.33 

Bauer Drain do Lat 42°09'38", long 83051'01", in NW4 sec.4, 
T.4 S., R.5 E., Washtenaw County, at bridge 
on Austin Road, 0.3 mile upstream of mouth, 
and 2.3 miles north of Benton, MI. 

7.30 1970-72 05-06-81 
06-01-81 
07-09-81 
08-18-81 
09-15-81 

3.30 
*3.81 
.77 
.65 

*3.85 

Saline River River Raisin Lat 42010'15", long 83°49'32", in NE4 SW4 
sec.34, T.3 S., R.5 E., Washtenaw County, at 
bridge on Dell Road, 1.5 miles west of Saline, 
MI. 

44.3 1964, 
1980 

10-08-80 
05-05-81 
06-01-81 
07-08-81 
08-18-81 

c10.5 
29.3 

*32.4 
10.7 
10.7 

09-16-81 *29.5 

do do Lat 42°09'32", long 83047'16", in NE4 SW4 
sec.1, T.4 S., R.5 E., Washtenaw County, 1500 
ft below the Curtiss Park Dam, in the city of 
Saline, MI. 

10-08-80 *c15.9 

Pittsfield Drain Saline River Lat 42°09'33", long 83°45'30", in SE4 sec.6., 
T.4 N., R.6 E., Washtenaw County, at Willis 
Road, in Saline, MI. 

5.12 1964, 
1980 

10-08-80 c.2 

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 
Saline Milan Road, at Saline, MI. 

12.1 1970-72, 
1980 

10-08-80 c5.5 

Saline River River Raisin Lat 42°07'50", long 83°46'35", in SW4 sec.18, 
T.4 S., R.5 E., Washtenaw County, at Maple 
Road, 2.8 miles south of Saline, MI. 

94.6 1966-77d 
1978-80e 

10-08-80 
05-07-81 
06-02-81 
07-08-81 

c28.4 
26.4 

*52.9 
25.0 

08-19-81 22.7 
09-16-81 *55.5 

Wanty Drain Saline River Lat 42°02'23", long 83°37'40", in NW4 sec.20 
T.5 S., R.7 E., Monroe County, at bridge at 
Plank Road, 2.4 miles northeast of Azalia, MI. 

05-06-81 
06-02-81 
07-08-81 
08-19-81 

2.22 
.95 
.20 
.13 

09-16-81 1.38 

See footnotes at end of table. 
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DISCHARGE MEASUREMENTS AT MISCELLANEOUS SITES DURING WATER YEAR 1981--CONTINUED 

Measured Measurements 
Drainage previously 


area (water 

Stream Tributary to� Location (mil) years) Date 


Streams Tributary to Lake Erie--Continued 

Bear Creek Saline River Lat 42°01'37", long 87038'08", in SW; sec.20, - 05-06-81 
T.5 S., R.7 E., Monroe County, at bridge on 06-02-81 
Bunce Road, 1.1 miles west of London, MI. 07-08-81 

08-07-81 
09-16-81 

Saline River River Raisin Lat 41°58'59", long 83°36'59", in NE1/4 sec.8, 05-07-81 
T.6 S., R.7 E., Monroe County, at bridge on 06-02-81 
Bigelow Road, 0.6 mile upstream from mouth, 07-08-81 
and 3.0 miles east of Dundee, MI. 08-19-81 

09-16-81 

* Base flow. 

t Flow includes leakage from mine tailings pond. 

4 Flow includes leakage and diversion from mine tailings pond. 

a Approximately. 

b Operated as a low-flow partial-record station. 

c Discharge measurement made by employees of Michigan Department of Natural Resources. 

d Operated as a continuous-record gaging station. 

e Operated as a crest-stage partial-record station. 


Discharge 
(ft3/s) 

1.19 
.87 
.13 
.07 

2.04 

79.4 
74.0 
34.2 
29.2 


101 




�

J
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MARQUETTE IRON RANGE LOW-FLOW INTESTIGATIONS 

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. 1, 2, 1980 and the second series was made on July 14, 15, 1981. These measurements, along with stream-
flow 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 precip-
itation, 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 are determined from U.S. Geological Survey topographic 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), " J 1964" (p.220);. "Water Resources Data for Michigan, 1979" (p.470), 
J 1980" (p.561) for listing of previous measurements. 

See "Water Resources Data for Michigan, 1980" (p.563-580), " J 1981" (p.40-476) for chemical analyses of samples collected at 
these stations. 

J

Drainage JMeasured JCfs per JMeasured JCfs per 
area Jdischarge Jsquare Jdischarge Jsquare 
(mil) J(ft3/s) Jmile J(ft3/s) Jmile 

Stream JLocation J Oct. 1, 2, 1980 JJuly 14, 15, 1981 

Big Creek Lat 46°24'07", long 87°20'47", in NE4 sec.7, 
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. 

4.60 J9.70 J2.11 J9.19 J2.00 

Peterson Creek JLat 46°24'59", long 87°24'22", in NW4 NW4 J2.93 J0 J0 J0 J0 
sec.2, T.46 N., R.25 W., Marquette County, 
at old County Road 553, 0.3 mile south of 
Sands. 

do JLat 46°24'44", long 87021'53", in SW4 NW4 J- 5.38 J2.53 J.47 J2.02 J.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 JLat 46°24'07", long 87021'38", in NE4 NW4 J1.41 J.14 J.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 Creeka/ JLat 46024'21", long 87°20'38", in SW4 SW4 J7.24 J2.89 J.40 J2.41 J.33 
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 Creeka/ JLat 46024'43", long 87019'57", in NW4 SE1/4 J14.4 J15.25 J1.06 J15.46 J1.07 
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 JLat 46°25'38", long 87°20'06", in SW4 NE4 J15.8 J23.78 J1.50 
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 JGaging Station near Harvey (04044563). J17.0 J28.54 J1.68 J28.38 J1.67 

do--/ Lat 46027'55", long 87019'07", in 5E1/4  SW4 J24.0 J40.16 J1.67 J36.98 J1.54 
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 Creeka/ 
J

Lat 46026'11", long 87°24'20", in SW4 SW4 
J

5.44 J.26 J.05 J.25 J.05 
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. 

See footnotes at end of the table 



 

468 

Stream 

LOW-FLOW INVESTIGATIONS 

MARQDETTE IRON RANGE LOW-FLOW INVESTIGATIONS 

MARQUETTE COUNTY, MI--Continued 

Drainage JMeasured JCfs per JMeasured JCfs per 
area Jdischarge Jsquare Jdischarge Jsquare 
(mil) J(ft3/s) Jmile J(ft3/s) Jmile 

Location J • Oct. 1, 2, 1980 JJuly 14, 15, 1981 

Cedar Creek Lat 46°27'08", long 87°22'46", in NE4 SW4 J7.67 J10.50 J1.37 J10.10 J1.32 
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 JGaging station near Harvey (04044573). J9.04 

de/ JLat 46°28'23", long 87°19'46", in SE4 NE4 J10.6 
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. 

J

13.71 J1.52 

J

18.26 J1.72 

J

12.39 J1.37 

J

17.72 J1.67 

Cherry Creek JLat 46°27'43", long 87°24'20", in NW4 NW4 
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. 

de/ JLat 46°27'47", long 87°23'31", in NW4 NE4 
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. 

J

.14 J.03 J.21 

J

.33 J5.79 J17.55 5.65 J17.12 

do JLat 46°28'02", long 87°22'52", in NW4 SW4 
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. 

Gaging station near Harvey (04044583). 

Lat 46°28'45", long 87°20'18", in SE4 SW4 
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. 

Lat 46°28'22", long 87°23'48", in 5E1/4  NW4 
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 JLat 46°28'12", long 87°23'06", in SW4 NW4 
sec.13, T.47 N., R.25 W., Marquette County, 
at point where stream turns north, 0.7 mile 
upstream from small unnamed tributary enter-
ing from the left and 3.4 miles west of 
Beaver Grove. 

J

.61 
J

9.56 J15.67 J9.70 J15.90 

J

4.53 J18.68 J4.12 J18.88 J4.17 

J

5.07 J25.53 J5.04 J25.45 J5.02 

J

4.37 J3.59 J.82 J3.23 J.74 

J

4.57 
J

2.89 J.63 

do 

do! 

Silver Creek 

Lat 46°28'48", long 87°23'07", in SW, SW4 J4.88 J2.69 J.55 J2.05 J.42 
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 46028'56", long 87°23'01", in NW4 SW', J1.09 J.04 J.04 
to Silver Creek Jsec.12, T.47 N., R.25 W., Marquette County, 

at mouth and 1.5 miles southwest of Harvey. 

Silver Creek 

do2/ 

Gaging station at Harvey (04044595). 

Lat 46°29'22", long 87020'16", in NE4 NW4 
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. 

J

8.58 J8.94 J1.04 J8.75 J1.02 

J

9.91 J8.82 J.89 J8.08 J.82 

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. 

STREAMS TRIBUTARY TO LAKE SUPERIOR 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

• 
OXYGEN, 

SPE- J DIS- JHARD- JMAGNE- 
STREAM- CIFIC J SOLVED HARD- NESS, CALCIUM STUN, 
FLOW, CON- J OXYGEN, (PER- NESS NONCAR- DIS- DIS- 
INSTAN- DUCT- PH TEMPFR- (MS- CENT (MG/L BONATE SOLVED SOLVED 

TIME TANEOUS ANCE JATOPE SOLVED SATUR.... AS (MG/L (MG/L (MG/L 
DATE 
J

(CFS) J(UMHOS) J(UNITS) J(DEG C1 J(MG/L) JATION) JCAC031 JCAC03) JAS CA) JAS MG) 

04044554 - BIG C NR SANDS STATION,MI (LAT 46 24 07 LONG 087 20 47) 

JUL J1981 
14... J1200 
J

9.2 J171 J8.1 J11.0 J10.4 J96 J89 J7 J27 J5.2 

04044557 - PETERSnN C NR SANDS STATION,MI (LAT 46 24 44 LONG 087 21 53) 

JUL J1981 
14... 1000 
J

2.0 J177 J7.7 J8.0 J11.3 J99 J84 J10 J26 J4.7 

04044560 - BIG C NR SANDS,MI (LAT 46 24 43 LONG 087 19 57) 

JUL . 1981 
15... 1015 
J

16 J174 J7.9 J9.0 J10.3 J91 J86 J12 J26 J5.2 

04044563 JBIG CREEK NEAR HARVEY, MICH. (LAT 46 26 04 LONG 087 19 04) 

JUL . 1981 
15... J1130 
J

28 J171 J8.1 J9.0 J11.0 J97 J88 J13 J26 J5.7 

04044572 - CEDAR C NR GENTIAN,mI (LAT 46 27 08 LONG 087 22 46) 

JUL J1981 
14... J1340 
J

10 J149 J8.0 J9.5 J10.8 J96 J71 J5 J21 J4.4 

04044573 - CEDAR C NR HARVEY,MI (LAT 46 27 20 LONG 087 21 42) 

JUL 9 1981 
14... J1150 
J

12 J146 J7.7 J9.0 J11.0 J97 J71 J0 J21 J4.6 

04044581 - CHERRY C Ng SANDS, MI (LAT 46 27 47 LONG 087 23 31) 

JUL , 1981 
14... J1015 
J

5.6 J222 J7.7 J8.0 J10.7 J93 J110 J20 J31 J6.8 
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Slqir.4.A5 THHOIAPY TO LAKE SUPEPI0k--CONTINUED 

wATt'..14-,o:ALITY nATA. waTti, YEAq oCTOrAP lyou TO SEPIFAriER 1981--CONTINUED 

J

SODIUM POTAS- BICAR- JALKA- CARBON JCHLO" 

J

SODIUM, JAD- Jslum, BONATE CAR- LINITY DIOXIDE SULFATE RIDE, 
DIS- JSORP... DIS- FET•FLD BONATE FIELD DIS- DIS- DIS- 

SOLVED JTION SOLVED (MG/L FFT-FLD (MG/L SOLVED SOLVED SOLVED 
(MG/L PERCENT RATIO (MG/L AS J(MG/L AS J(MG/L (MG/L (MG/L 

DATE JAS NA) JSODIUM JAS K) JHCO3) JAS CO3) JCAC03) AS CO2) AS SO4) JAS CO 

04044554 •• BIG C NR sANns STATION,MI (LAT 46 24 07 LONG 087 20 47) 

JUL • 1981 
14... J1.5 J4 J.1 J.6 J100 

J
82 J1.3 J5.9 J1.6 

J

04044557 JPETERSON C NR SANDS STATTON,MI (LAT 46 24 44 LONG 087 21 53) 

JUL • 1981 
14... 1.2 
J

3 J.1 J.6 J90 J0 J74 J2.9 J7.2 J2.2 

04044560 - BIG C NR SANDS,MI (LAT 46 24 43 LONG 087 19 57) 

JUL . 1981 
15... 1.4 J3 J.1 J.7 J90 J0 J74 J1.8 J5.5 J1.2 

04044563 - BIG CREEK NEAR HARVEY, MICH. (LAT 46 26 04 LONG 087 19 04) 

JUL • 1981 
15... J1.7 J4 J.1 J92 J0 J75 J1.2 J5.4 J.9 

04044572 - CEDAR C NR GENT/A(41*MT (LAT 46 27 08 LONG 087 22 46) 

JUL • 1981 
14... J2.2 J6 J.1 J.6 J80 J0 J66 J1.3 

J
4.3 J3.2 

04044573 - CEDAR C NR HARVEY,MT (LAT 46 27 20 LONG 087 21 42) 

JUL • 1981 
14... J2.0 
J

6 J.1 J.6 J86 J0 J71 J2.7 J4.2 J2.4 

04044581 JCHERRY C NP SANDS, "I (LAT 46 27 47 LONG 087 23 31) 

JUL • 1981 
14... J3.5 J7 J.1 J.7 J110 J0 J90 J3.5 J10 J6.2 
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STpEA.S TkIHUTAPY TO LAKE SUPEPION-CONTINUE0 

WATFP-OWALITY 04(A, wATLI, YFAN OCTOHFP 19i3) TO SEPTEMHEP 1961--CONTINUED 

SOLIDS, 

J

PFSIDUE SOLIDS, SOLIDS' NITRO.. NITRO-. NITRO.. JPHOS.. 

J

AT 180 JDIS- JDIS- JGEN, JGEN, JGEN, JPHOS.. JPHOS.. JPHORUS, ARSENIC 

J

DEG. C JSOLVED JSOLVED NITRITE N020403 AMMONIA PHORUS, JPHORUS JORTHO, JDIS- 

J

nis- J(TONS J(TONS JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JSOLVED 

J

SOLVED JPEP JPEP J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J(UG/L 
DATE _(MG/L) JAC-FT) JDAY) JAS N) JAS N) JAS N) JAS P) JAS PO4) JAS P) JAS AS) 

04044554 JRIG C NR SANDS STATION,MI (LAT 46 24 07 LONG 087 20 47) 

JUL 1981 
14... J106 J.14 J2.6 J<.010 J.50 J.010 J<.010 J.03 J<.010 J1 

04044557 - PETERSON C NR SANDS STATTON,MI (LAT 46 24 44 LONG 087 21 53) 

JUL J1981 
14... 100 J.14 J.54 J<.010 J.55 J.010 J.010 J.03 J.010 J1 

J

04044560 JSIG C NR SANDS,MI (LAT 46 24 43 LONG 087 19 57) 

JUL J1981 
15... 104 J.14 J4.4 J<.010 J.48 J<.010 J<.010 J.03 J<.010 J2 

04044563 JRIG CREEK NEAR HARVEY, MICH. (LAT 46 26 04 LONG 087 19 04) 

JUL J1981 
154.4.4. J101 J.14 J7.7 J<.010 J.48 J<.010 J.010 J.03 J<.010 J2 

04044572 JCEDAR C NR GENTIAN,MI (LAT 46 27 08 LONG 087 22 46) 

JUL J1981 
14... J93 J.13 J2.5 J<.010 J.04 J<.010 J<.010 J.03 J<.010 

04044573 JCEDAR C NR HARVEY,MT (LAT 46 27 20 LONG 087 21 42) 

JUL 9 1981 
14... J90 J.12 J3.0 J<.010 J.10 J.010 J.010 J.03 J<.010 J2 

04044581 JCHERRY C Ng SANDS, MI (LAT 46 27 47 LONG 087 23 31) 

JUL , 1981 
14... J125 J.17 J1.9 J<.010 J.11 J<.010 J<.010 J.03 J<.010 



472 JANALYSES Of SAMPLES COLLECTED AT WATFR-QUALITY MISCELLANEOUS SITES 

STREA,,S TkIBUTARY TO LAKE SUPERIOR—CONTINUED 

wATEP-OuALITY DATA• wATEw YEA' OCTOBER I9b0 TO SEPTEMBER 1981—CONTINUED 

CHRO-. J MANGA.. 
BARIUM. CADMIUM MIUM• COBALT, COPPER, IRON, LEAD. NESE, MERCURY ZINC• 
DIS- J()Ts- JDIS- JDIS- JDIS- JDIS- J015- JDIS- JDIS-. JDIS- 
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 
(UG/L J(UG/L J(UG/L J(0/L J(IIG/L J(UG/L J(UG/L • (UG/L J(UG/L J(UO/L 

DATE JAS BA) JAS CO) JAS CR) JAS CO) JAS CU) JAS FE) JAS PB) JAS MN) JAS HG) JAS ZN) 

04044554 JBIG C NR SANDS STATION,MI (LAT 46 24 07 LONG 087 20 47) 

JUL • 1981 
14... J30 
J

<1 J10 J0 J<10 J20 J1 J2 J.1 J<4 

04044557 JPETERSON C NP SANDS STATION,MI (LAT 46 24 44 LONG 087 21 53) 

JUL • 1981 
14... 30 J<1 J40 J0 J<10 J180 J2 J<1 J.1 J5 

04044560 JBIG C NR SANDS,MI. (LAT 46 24 43 LONG 087 19 57) 

JUL J1981 
15... 30 J<1 J<10 J0 J<10 J10 J2 J<1 J<.1 J7 

04044563 JBIG CREEK NEAR HARVEY, MICH. (LAT 46 26 04 LONG 087 19 04) 

JUL , 1981 

15... 
J30 J<1 J40 J0 J<10 J<10 J3 J<1 Jt.1, J<4 

04044572 JCEDAR C NR GENTIAN,MI (LAT 46 27 08 LONG 087 22 46) 

JUL • 1981 
14... J30 J<1 J10 
J

<10 J<10 J1 J<1 J<.1 J<4 

04044573 - CEDAR C Ng HARVFY,MI (LAT 46 27 20 LONG 087 21 42) 

JUL J1981 
14... J30 J<1 J<10 J0 J<10 J<10 J1 J<I J<.1 J5 

04044581 JCHERRY C NP SANDS. MI (LAT 46 27 47 LONG 087 23 31) 

JUL • 1981 
14... J40 J<1 J<10 J0 J<10 J<10 J2 J1 J.5 J8 
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ANALYSES OF SAMPLES COLLECTED AT WATERQUALITY MISCELLANEOUS SITES 473 

STREAMS TRIRUTARY TO LAKE SUPERIOR--CONTINUED 

WATER—DUALITY DATA, WATER YEAR OCTO5E9 19811 TO 5EPTEMHER 1981--CONTINUED 

OXYGEN, 

SPE—J DIS—JHARD—JMAGNE— 


STREAM— CIFICJ SOLVED HARD... NESS, CALCIUM SIUM, 

FLOW, CON—JOXYGEN, (PER— NESS NONCAR— DIS— DIS— 

INSTAN— DUCT— TEMPER-. ' DIS—J(MG/L BONATEJ
PHJJCENTJSOLVED SOLVED 


TIME TANEOUS ANCEJATURE SOLVED SATUR-. ASJ
(MG/L cmn/L (MG/L
J

(UMHOS) (DEG C) ATION) CAC031 AS MG)
DATE (CFS)J(UNITS)JJ(MO/L)JJCAC03)JJAS CA)JJ


04044582 (LAT 46 28 02 LONG 087 22 52)
CHERRY C NR GENTIAN,MIJ


JUL • 1981 

15... 0900 9.7J8.0J10.4 88 100 10 30 6.8
211 7.0J


04044583 — CHERRY C NR HARVEY,MIJ
(LAT 46 28 07 LONG 087 21 53) 


JUL 1981 

15... 1000 198 8.0J97 95 5 6.1
19J8.0J11.2 28 


04044586 CHERRY C NR BEAVER GROVE,MIJ
(LAT 46 28 45 LONG 087 20 18) 


JUL 1981 

15... 1120 192 9.0J98 93 3 6.2
25J8.0J11.2 27 


(LAT 46 28 22 LONG 087 23 48)
04044591 SILVER C NR CASCADE,MIJ


JULJ
s 1981 

14... 1445 198 8.0J99 6.7
3.2J8.1J11.4 100 2 30 


(LAT 46 28 48 LONG 087 23 07)
04044592 — SILVER C NR SANDS,MIJ


• 1981 

14... 1540 200 9.0J96 2 30 6.6 


JULJ

2.1J8.1J10.8 100 


(LAT 46 29 24 LONG 087 22 19)
04044595 SILVER C AT HARVEY,MIJ


, 1981 

15... 0905 222 8.0J97 3 32 7.5 


JULJ

8.8J8.0J11.2 110 
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J
ANALYSES OF SAMPLES COLLECTED AT wATEH-OUALITY MISCELLANEOUS SITES 

ST,,EAvS TRIHUTAPY To LAKE SOPEQI0R-CONTINUED 

wATF.k-OuALITY oArA, wATtr, YE/AP oCTOBEw p/ciii TO SEPTEMBER 1961--CONTINUED 

SODIUM POTAS.. B/CAR... ALKA.. CARBON CHLO... 
SODIUM, AD- slum, BONATE CAR.. UNITY DIOXIDE SULFATE RIDE,
nIS- SORP.. DIS... FET-FLD BONATE FIELD DIS... DIS... DIS 

snuiEn TION SOLVED (MG/L FET-FLD CMG/L SOLVED SOLVED SOLVED 
(MG/L PERCENT RATIO (MG/L AS (MG/L AS (MG/L (MG/L (MG/L 

DATE AS NA) SODIUM AS K) HCO3) AS CO3) CACO3) AS CO2) AS 504) AS CL) 

04044582 CHERRY C NR GENTIAN,MI (LAT 46 28 02 LONG 087 22 52) 

JUL • 1981 
15... 3.3 6 .1 .7 110 0 90 1.8 8.9 5.7 

04044583 CHERRY C NR HARVEY,MI (LAT 46 28 07 LONG 087 21 53) 

JUL , 1981 
154,.• 2.5 5 .1 .7 110 0 90 1.8 7.4 3.8 

04044586 CHERRY C NR BFAVER GROVE,MI (LAT 46 28 45 LONG 087 20 18) 

JUL 1981 
15... 3.5 8 .2 .8 110 0 90 1.8 6.4 3.9 

04044591 SILVER C NR CASCADE,MI (LAT 46 28 22 LONG 087 23 48) 

JUL , 1981 
14... 1.5 3 .1 .6 120 0 98 1.5 4.8 3.3 

04044592 SILVER C NP SANDS,MT (LAT 46 28 48 LONG 087 23 07) 

JUL 1981 
14... 1.4 3 .1 .6 120 0 98 1.5 4.5 3.2 

04044595 SILVER C AT HARVEY,MI (LAT 46 29 24 LONG 087 22 19) 

JUL , 194 1 
15... 1.6 3 .1 .7 130 0 107 2.1 5.5 2.9 
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S1 E4 TRI6OTAkY TO LAKE SOPERIOR-CONTINUEU 

WATER-OOALITY DATA, TLI,4 YF:AP OCTO8FP )96U TO SFPTEM8ER 1981--CONTINUED 

SOLIDS. 

J

RESIDUE SOLIDS. SOLIDS, NITRO-.. NITRO- NITRO- JPH05.• 

J

AT 180 JDIS.• JDIS-• JGEN, JGEN, JGEN, JPHOS- JPROS- JPHORUS, ARSENIC 

J

DEG. C JSOLVED JSOLVED NITRITE NO2.NO3 AMMONIA PHORUS, JPHORUS JORTHO, JDIS.• 

J

nTs- J(TONS J(TONS JTOTAL JTOTAL JTOTAL JTOTAL ' TOTAL JTOTAL JSOLVED 

J

SOLVED JPER JPER J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J(UG/L 
DATE J(MG/L) JAC-FT) JDAY) JAS N) JAS N) JAS N) JAS P) JAS PO4) JAS P) JAS AS) 

04044582 JCHERRY C NR GENTIAN,MI (LAT 46 28 02 LONG 087 22 52) 

JUL , 1981 
15... J126 J.17 J3.3 J<.010 J.10 J<.010 J<.010 J.03 J<.010 J2 

04044583 JCHERRY C NR HARVEY,M1 (LAT 46 28 07 LONG 087 21 53) 

JUL • 1981 
15... J107 J.15 J5.5 J<.010 J.08 J.020 J.010 J.03 J<010 

04044586 JCHERPY C NR BEAVER GPOVEOMI (LAT 46 28 45 LONG 087 20 18) 

JUL J1981 
15... J105 J.14 J7.2 J<.010 J.15 J.020 J.030 J.09 J.010 

04044591 •• SILVER C NR CASCADE,MI (LAT 46 28 22 LONG 087 23 48) 

JUL • 1981 
14... J117 J.16 J1.0 J<.010 J.15 J.010 J<.010 J.03 J<.010 J1 

04044592 JSILVER C NR SANDS,MT (LAT 46 28 48 LONG 087 23 07) 

JUL • 1981 
14... J116 J.16 J.66 J<.010 J.15 J.010 J.010 J.03 J.010 J1 

04044595 JSILVER C AT HARVEY,MI (LAT 46 29 24 LONG 087 22 19) 

JUL • 1981 

J

124 J.17 J3.0 J<.010 J.18 J.010 J<.010 J.03 J<.010 J1 



ANALYSIS OF Sam.,LLS COLLECTED AT wATE4-DUALITY MISCELLANEOUS SITES
476J


SlkEAvS TkIHDTA4Y TO LAKE SUPEPI0k--CONTINUED 


wATEP,wDALITY DATA, wA1tK YEAP UCTONEQ 19;30 Ti) SEPTEMSLR 1981--CONTINUED 


CHRO-J MANGA•. 

BARIUM, CADMIUM MIUM, COBALT, COPPER, IRON, LEADS NESE, MERCURY ZINC, 

DIS-JJDIS-JnIs- DIS..•JJDIS.•.JDIS
ms, DIS-JDIS-J DIS-J

soLvEn SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 

(UG/L (UG/LJJ(UG/LJJ(UG/LJ (UG/LJJ
(UG/L (UG/LJ(UG/L • (UG/L (UG/L 


DATEJAS CD)JJAS CO) AS FE) AS MN) AS ZN)
AS BA) AS CR)JAS CU)JJAS PB)JJAS HG)JJ


04044582 •• CHERRY C NR GENTIAN,MI (LAT 46 28 02 LONG 087 22 52) 


JUL • 1981 

<1 0J <1
15... 30 20J<10 <10 1 .1 7 


04044583 CHERRY C NR HARVEY,MI (LAT 46 28 07 LONG 087 21 53) 


JULJ
• 1981 

15... 40 <1 10J0J<10 <10 1 2 .2 <4 


(LAT 46 28 45 LONG 087 20 18)
04044586 CHERRY C NR BEAVER GROVE•MIJ


JULJ
, 1981 

<1 0J 4
15... 40 20J<10 <10 2 .2 7 


04044591 •• SILVER C NR CASCADF,MI (LAT 46 28 22 LONG 087 23 48) 


JUL , 1981 
14... 30 <10J<10 <1 .1<1 0J<10 10 

04044592 SILVER C NP simos,mi (LAT 46 28 48 LONG 087 23 07) 


JUL • 1981 

0J<10 <1
14... 30 <1 10J<10 1 .1 4 


04044595 SILVER C AT HARVEY,MI (LAT 46 29 24 LONG 087 22 19) 


JUL , 1981 

<1 0J 1
15.o. 40 10J<10 <10 1 .2 <4 
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STREW TRIBUTARY TO LAKE HURON 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

OXYGEN, 

SPE-J DIS-JHARD.•• 


STREAN•..J HARD,t.JJ
C1F ICJCOLORJSOLVED NESS, 

FLOW, CON-J(PLAT- TUR- OXYGEN, (PER- NESS NONCAR 

INSTAN DUCT-. PH TEMPER-JDIS CENT (MG/L BONATE 


TIME TANEOUS ANCEJATURE CORALT ITV SOLVED SATUR-.. ASJ
(MG/L
DATE_ (CFS)J(UMHOS) (UNITS)JJUNITS)JJ(MG/L)JCAC03)JJ(DEG C) (NTU)JATION) CAC03) 


04145000 - SHIAWASSEE RIVER NEAR FERGUS, MICH. (LAT 43 15 17 LONG 084 06 20) 


JUN •JJ
1990 

09... 1000 590 17.5 35JJ8.2J250
672JJ7.5JJ.70 87J41 

AUG 

14... 1400 700 23.0J4.2 102J69
161JJ7.4JJ22�8.7J300 


MAY 9JJ
1 9h1 

29... 1415 708 17.5 6.7 89J--
295JJ8.2JJ20JJ8.4J300 


04145500J (LAT 43 17 48 LONG 084 13 46)
BAO RIVER NEAR RRANT, MICH. 


JUN •__ 1980 
11... 1400J205_700 7.8JJ20JJ8.2J32012.0 6.9 80J120 


AUG 
13... 1820 810 19.5 15 91 37015JJ7.3JJ20JJ8.3J_ 150 

JUN_r_ 1981 
01... 1600 15J8.1JJ20 1.2 114J_ 744 20.0JJ10.4J370 . 


04145600J (LAT 43 18 08 LONG 084 08 38)
BA6 RIVER AT ST. CHARLES, MI.J


JUN *__1980 
10... 1300 520 11.5 .55 79J170
550JJ7.5JJ40JJ8.0J250 


AUG 

18JJ 20.0 40
13... 1130 713 7.4JJ 605J380 140
25JJ 66J


JUN_1981tJ

02... 0930_ 744 16.5 20JJ 75J
15J8.0JJ18 7.3J370 


(LAT 43 15 33 LONG 084 12 32)
04145650 - SOUTH FORK BAD RIVER NR BRANT, MI.J


JUN ,_1980 
11... 1000 26J7.7JJ50JJ8.8J290_ 640 11.5 4.5 86J93 

AUG 
1200 22JJ7.4JJ60JJ6.5J290
710 19.5 9.8 71J100 

JUN_19819J

01... 1230J666 42JJ 81J--
11 7.9JJ 7.8J33017.0 15 


POTATOE CREEK NR 8RANT, MI.J
04145655J (LAT 43 15 42 LONG 084 12 33) 


JUN s__1980 
36JJ7.7JJ 8.6J210
11... 1130 430 4.0 83J77
11.0 80JJ


AUG 

1030 19JJ7.0JJ55JJ7.0J320
648 19.0 10 76J100 

JUN_1981tJ

01... 1345 484 17.5 9.1 81J
4.5JJ7.8JJ70JJ7.7J250 


04145700J
SOUTH FORK BAD RIVER AT ST. CHARLES, MICHIGAN (LAT 43 17 54 LONG 084 08 32) 


JUN ,_1980 
10... 0900 455 10.0 1.8 58J220139JJ7.8JJ75JJ6.4J 36 


AUG 

13... 0910 616 19.0 55JJ6.0J280
77JJ7.1JJ 22 65J90 


JUN_,_1981 
02... 1030 559 17.0 24 70J
17JJ7.6JJ45JJ6.7J300 


04145730J (LAT 43 20 13 LONG 084 13 44)
BEAVER CREEK NR NELSON, MI.J


JUN •__1980 
11... 1500 740 13.0 4.0 102J150
97JJ7.8JJ15JJ10.0J350 


AUG 

14... 0900 820 19.0 15 69J130
4.4JJ7.5JJ15JJ6.4J370 


JUN_1981 
01... 1715 777 20.0 2.4 121J8.6JJ8.0JJ13JJ10.8J370 




  

478 JANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 

STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

MAGNE- JSODIUM ROTAS.. ALKA- J• CHLO- FLUO- sILKA. 
CALCIUM SIUM, SODIUM, JAD- JSTUN, LINITY SULFATE RIDE, RIDE, DIS- 
DIS.. JDISr JDIS- JSORR.. JDIS.. JFIELD JDIS- JDISr JDIS- JSOLVED 
SOLVED SOLVED SOLVED JTION SOLVED (MG/L SOLVED SOLVED SOLVED (MG/L 
(MG/L (MG/L (MG/L PERCENT RATIO (MG/L AS (MG/L (MG/L (MG/L AS 

DATE JAS CA) JAS MG) JAS NA) JSODIUM JAS K) JCAC03) AS SO4) JA$ CL) JAS F) JSI02) 

04145000 JSHIAWASSEE RIVER NEAR FERGUS, MICH. J4. (LAT 43 15 17 LONG 084 06 20) 

JUN 9 1980 
09... J66 
J

21 J17 J13 
AUG 
14... J77 J20 J28 J17 

MAY , 1981 
29... J75 J27 J28 J17  

.5 J2.4 J210 J40 J32 J.3 J6.4 

.7 J3.4 J230 J50 J47 J.3 J7.9 

.7 J2.7 J46 J40 J.2 

04145500 - 840 RIVER NEAR 9HANT, MICH. J. (LAT 43 17 48 LONG 084 13 46) 

JUN J1980 
11... J88 J24 J9.2 J6 J.2 J3.2 J200 J59 J43 J.2 J7.3 

AUG 

J

102 J27 J15 8 .3 J4.2 J250 J77 J52 J.3 J9.5 
JUN J1981 
01... J100 J30 J10 J5 J.2 J2.9 J76 J47 J.5 J.7 

04145600 - 8AD RIVER AT ST. CHARLES, MI. (LAT 43 18 08 LONG 084 08 38) 

JUN , 1'480 
10... J70 J17 J5.7 J5 J.2 J3.3 J135 J40 J32 J.2 J7.0 

AUG 
13... J107 J28 J15 J8 J'.3 J3.9 J'260 J72 �53 J/3 J9.0 

JUN , 1981 
02... J100 J30 J10 J5 J.2 J3.0 J72 J47 J.2 J1.0 

04145650 - SOUTH FOWK 8AU RIVER NR BRANT, MI. (LAT 43 15 33 LONG 084 12 32) 

JUN J1980 
11... J81 J22 J13 

AUG 
83 J21 J10 

JUN J1981 
01... J87 J27 J22 

J

9 J.3 J2.8 J200 J66 J37 J.3 J6.0 

�

7 �.4 �3.1 J190 J69 J30 J.3 J11 

J

13 J.5 J2.4 J72 J40 J.2 J3.8 

04145655 - POTATOE CREEK NR BRANT, MI. (LAT 43 15 42 LONG 084 12 33) 

JUN , 1980 
11... J60 J14 J6.4 J6 J.2 J2.4 J130 J51 J19 J.2 J7.2 

AUG 
14• • • J88 J25 J17 J10 J.4 J3.3 J220 J63 J41 J.3 J13 

JUN J1981 
01... J70 J19 J10 Jb J.3 J2.3 J64 J23 J.2 J5.0 

J

04145700 JSOUTH FORK BAD RIVER AT ST. CHARLES, MICHIGAN (LAT 43 17 54 LONG 084 08 32) 

JUN , 1980 
10... J61 J16 J7.0 J6 J.2 �2.6 J130 J46 J24 J.2 J7.0 

AUG 
13.4". J76 J22 �13 J9 J3.8 J190 J57 J34 J.3 J12 

JUN , 1981 
02... J70 J30 J10 J7 J.3 J2.4 J66 J35 J.2 J5.0 

04145730 - BEAVFR CREEK NR NELSON, MI. (LAT 43 20 13 LONG 084 13 44) 

JUN J1980 
11... J100 J25 J6.9 J4 J.2 J3.0 J200 J61 J50 J.2 J6.5 

AUG 
144,.. J99 J31 J16 J8 J.4 J5.0 J240 J64 J64 J.2 J5.2 

JUN , 1981 
01.... J100 J30 J10 J5 J.2 J4.2 J74 J60 J.2 J.7 
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ANALYSES OF SAMPLES COLLECTED AT WATER-DUALITY MISCELLANEOUS SITES 


STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


SOLIDS,J NITRO...
SOLIDS, 

RESIDUE SUM OFJJSOLIDS, NITRO... NITRO... NITRO-.J
SOLIDS,J NITRO... NITRO... GEN,AW-. 

AT 180 CONSTI-JJOS+ GEN. GEN, GEN, NITRO..
DIS-JGEN, *GEN,JMONIA • 

DEG. C TUENTS,JJSOLVED NITRATE NO2+NO3 AMMONIAJORGANIC GEN,
SOLVEDJNITRITE ORGANIC 

DIS- DIS-JJ(TONS TOTAL TOTAL TOTAL TOTALJTOTAL
(TONSJ TOTAL TOTAL 


SOLVED SOLVEDJJPFR (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L
PERJ (MG/LJ

DATEJAC-FT)J AS N) AS N)
(MG/L) (MG/L)JJOAY) AS N) AS N) AS N) AS N)JAS N) 


04145000 - SHIAWASS.EE RIVER NEAR FERGUS, MICH. (LAT 43 15 17 LONG 084 Q6 20) 


JUN •_1980 
09... 311 .42J564 2.2 .040 2.2 .110 1.6 1.70 3.9 
AUG 
14... 409 378 .56J17h .71 .030 .74 .100 1.4 1.50 2.2 

MAYJ1981 
29... 390 370 .53J311 .72 .040 .76 .070 .84 .91 1.7 

04145500 - BAD RIVER NEAR BRANT. MIC►+. •(LAT 43J17 48 LONG 084 13 46) 


JUN •_1980 
.48J13 13 .87 14 


AUG 

13... 520 .71J2.8 2.8 .77 3.6 


11... 354 196 .090 .050 .92 


448 22.0 .020 .040 .81 
JUN_•_1981 
01... 598 .81J4.4 .040 4.4 .030 .84 .87 5.3411 25.3 


04145600.- HAD RIVER AT ST. CHARLES, MI. (LAT 43 18 08 LONG 084 08 38) 


JUN ,_1980 
10... 415 263 .56J13 13 .060 1.3 1.40 14 


AUG 

616 .120 


134.64, 562 .76J2.5 2.5 .62 3.2
451 28.5 .020 .030 .65 

JUN o__1981 

414 22.8 1.20
024,o, 564 .77J4.8 .030 4.8 .070 1.1 6.0 


(LAT 43 15 33 LONG 084 12 32)
04145650 - SOUTH FORK HAO RIVER NR BRANT, MI.J


JUN_,_ 1980 
.47J3.0 3.7 


AUG 

342 25.3 .020 


11... 349 24.9 .030 3.0 .020 .71 .73 


14... 420 .57J2.0 .020 2.0 .91 .93 2.9 

JUN_ 1981 

399 13.8 1.10
01... 456 .62J1.5 .040 1.5 .090 1.0 2.6 


04145655 - POTATOE CREEK NR BRANT, MI. (LAT 43 15 42 LONG 084 12 33) 


JUN_1980 
11... 239 23.7 .020 .040 1.3 1.30.33J2.6 2.6 3.9 


AUG 

14... 447 .61J1.7 1.7 1.1 2.8
383 22.9 .030 .030 1.10 

JUN_,_1981 
01... 396 .54J1.3 1.3 .060 1.1 2.5303 4.8 .030 1.20 


04145700 - SOUTH FORK BAD RIVER AT ST. CHARLES, MICHIGAN (LAT 43 17 54 LONG 084 08 32) 


JUN •_1980 
10... 321 .44J3.0 .040 3.0 1.4 1.50 4.5223 120 .060 


AUG 

13... 398 .54J1.7 .030 1.7 1.1 2.8
332 82.9 .040 1.10 


JUNJ
1981 

.68J 1.4
02... 498 345 22.9 1.4 .040 .100 1.1 1.20 2.6 


04145730 - BEAVER CREEK NR NELSON, MI. (LAT 43 20 13 LONG 084 13 44) 


JUN •J
1980 

11... 373 98.5 17 .080 17 .020 .84 
 18 


AUG 

429 6.3 1.7 .020 


.51J .82 


14... 534 .73J 1.7 .100 .79 .89 2.6 

JUNJJ
, 1981 


411 12.2 .050
01... 523 .71J4.6 .060 4.7 1.2 1.20. 5.9 


http:SHIAWASS.EE
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480JANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 


STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


ALUM....J BERYL....JCHROr 

PHOS... 'NUM,JBARIUM, LIUM, 'BORON, CADMIUM MIUM, 


NITRO- PHOS- PHORUS, TOTALJTOTAL TOTAL TOTAL TOTAL TOTAL 

GEN, PHORUS, ORIHO, RECOV... ARSENIC RECOV... RECOV- RECOV.- RECOV- RECOVr 

TOTAL TOTAL TOTAL ERABLE TOTAL ERABLE ERABLE ERABLE ERABLE ERABLE 

(MG/L (MG/LJJ(UG/L (UG/LJJJ(UG/LJJ(UGALJJ
(MG/L (UG/L (UG/L (UG/L 


DATEJAS P)JJAS AL) AS HA) AS 8)JAS CR)
AS NO3) AS P)JAS AS)JJAS BE)•JJAS CD)J


04145000 - SHIAWASSEE RIVER NEAR FERGUS, MICH. . (LAT 43 15 17 LONG 084 06 20)
J


JUN 1980 

09... 17J.070J3JJ0J0
.220J250 100 100J10 

AUG

14... 9.9 .090J2JJ0J0
.150JJ230 100 130J10 

MAY • 1981 

29..6 7.4 .040 2JJJ0J1
.070JJ400 100 100J10 


04145500 - BAD RIVER NEAR BRANT, MICH. . (LAT 43 17 48 LONG 084 13 46)
J


JUN 9 1980 

11... 62J.060J1JJ0J0 10
.130J10 100 70J


AUG 

13... 16J.060 1J0J0
.100J150JJ200 100J<10 


JUN , 1981 

01... 23J.060J90 1JJ 100J10
.020J 100 0J1 


04148600 - BAD RIVER AT ST. CHARLES, MI.J
(LAT 43 18 08 LONG 084 08 38) 


JUN , 1980 

10... 64J.180J0 50 0J70J0 .10
.050J2JJ


AUG 

13... 14J.030J2JJ0J0
.240J470 <50 90J20 


JUN 9 1981 

02... 27J.030J2JJ10J1
.070J680 100 50J10 


04145650J (LAT 43 15 33 LONG 084 12 32)
SOUTH FO?K BAD RIVER NR BRANT, MI.J


JUN 1980 

11... 17J.010J1J0J0
.060J40J100 70J10 


AUG 

14... 13J.000 1 110J<10
.060J110JJ 0J0 


JUN , 1981 

01... 12J.080J2J100 20J1 10
.070J440J 110J


04145655 - POTATOE CREEK NR BRANT, MI.J
(LAT 43 15 42 LONG 084 12 33) 


JUN 1980 

11... 17J.050J0 <50 10J0
.010J1JJ0J 10 


AUG 

14... 12J.010J2JJ0J0
.080J190 <50 130J10 


JUN , 1981 

01... 11J 290J100 70J20
.080J 0J1
.030J2J


(LAT 43 17
04145700 - SOUTH FORK 841) RIVER AT ST. CHARLES, MICHIGANJ54 LONG 084 08 32) 


JUN , 1980 

10... 20 .080J40J100 0 120 0 <10
.000J2J

AUG 

13... 12 .020J2JJ0 120 <10
.100J350 100 0 


JUN , 1981 

12 .080J680J100 0 60 1 10
.030J2J


.04145730 - BEAVER CREEK NR NELSON, MI.J
(LAT 43 20 13 LONG 084 13 44) 


JUN , 1980 

11... 79 .060J20 <50 0 140
.050J1JJ 0 10 


AUG 

14... 11 .020J1JJ0 10
.070J100 110
<50 0 


JUN 9 1981 

210
01... 26 .050J<.010J1JJ100 10 50 10 
1 
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 4131 

STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

IRON,J MALAGA- MANGA.. 

COBALT, COPPER, IRON, SUS...JJLEAD, LITHIUM NESE, NESE, MANGA.. 
TOTAL TOTAL TOTAL PENDEO IRON, TOTAL TOTAL TOTAL SUS... NESE, 
RECOV... RECOV.JJRECOV.JJRECOV... RECOV... DIS...RECOV.. 015-JRECOV..JJPENDEDJJ

FRAbLE ERAHLE ERAHLE ERAHLE SOLVED ENABLE ERAHLE ERAHLE RECOV. SOLVED 

(UG/L (UG/LJJ(UG/LJJ(UG/L (UG/L (UG/L
(UG/L (UG/L (UG/LJJJ(UG/LJJ


DATEJ AS FE) AS FE)JAS LI)•JAS MN)JJ
AS CO) AS CU)JJAS FE)JJAS PH)JAS MN) AS MN) 


04145000 - SHIAWASSEE RIVER NEAR FERGUS. MICH.J. (LAT 43 15 17 LONG 084 06 20) . 


JUN , 1980 
09... 0 3000 11 180 180JJ17JJ000 30JJJ10JJ
AUG 
14... 0 1200 0JJJ10JJ80JJ3J1200 6 90 10 


MAY , 1981 

29... 4 880 6 60 50JJ
S 870 10JJJ10JJ 10 


HAD RIVER NEAR HRANT, MICH.J
04145500J (LAT 43 17 48 LONG 084 13 46) 


JUNJ
1980 

11... 0 S 1100 690 0JJ 10
210JJJ3 30 20JJ

AUG 
13... 0 780 30JJJ10JJ20JJ2J750 0 50 30 


JUN , 1981 

01... 5J270�� 20 10
280 10J2 10JJ10JJ


04145600J
HAU RIVER AT ST. CHARLES. MI. (LAT 43 18 08 LONG 084 08 38) 


JUN , 1980 
10... 0 2700 2700 3J40 ' 75J30JJJ10J30JJ


AUG 
13... 0 2200 30JJJ2 10JJ0JJ4J2200 10 30 

JUN , 1981 
02... 1 1400 10JJJ1.0JJ30JJ5J1400 4 60 30 


04145650J
SOUTH FORK HAO RIVER NR BRANT, MI. (LAT 43 15 33 LONG 084 12 32) 


JUN 9 1980 
11... 1 S 1200 1100 100JJJ9 0JJ70 30JJ40 

AUG 
14... 0 4_770 650 120JJJ3 10JJ80 30JJ50 

JUN , 1981
01... 6 5J1300 1300 50JJJ4_10J130 30JJ100 

04145655J
POTATOE CHEEK NR BRANT. 14I. (LAT 43 15 42 LONG 084 12 33) 


JUN , 1980 
11..._ 0_ 4_620 390 3 40 30230JJJ0JJ10JJ


AUG, 

14...J0 980 100JJJ3J70 20JJ
3JJ880 16J 50 


JUN . 1981 

1J1200 10JJ
01...J2�500 700JJJ3 130 30JJ100 


04145700J
SOUTH FORK HAD RIVER AT ST. CHARLES, MICHIGAN (LAT 43 17 54 LONG 084 08 32) 


JUNJ
1980 

10... 0 3J1100 3 40 10
1100 10JJJ10JJ30JJ

AUG 
13... 0 1300 90JJJ1 80 303J1200 10JJ50JJ


JUN . 1981 

02... 6J 60JJ
10J 1001 1700 1700 50JJJ4_ 160 

04145730J
BEAVFR CREEK NR NELSON. MI. (LAT 43 20 13 LONG 084 13 44) 


JUNJ
1980 
11..._ 4_350 10J10JJ10JJ0_ 340JJ2 20 6 

AUG 
14...J0 670 30J10JJ 203JJ640JJ0 50 30JJ


JUNJ
1981 

01...�1�490 10J10JJ10JJ
7�480JJ3 20 10 
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ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 


STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 

WATER-QUALITY UATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


MOLYB-JSTQON- CARBON, 

MERCURY OENUM,JJSILVER.JCARBON.
TIUM, ZINC.JJORGANIC 

TOTAL TOTALJJTOTALJJTOTALJJSUS-
SELF- TOTAL ORGANIC 

RECOV- RECOV-JJRECOV-JRECOV-JJPENDEDJ
NIUM,JRECOV- DIS..• CYANIDE 
ENABLEJ ENABLE_ ENABLE • TOTALERABLE_TOTALJERABLE SOLVEDJJJTOTAL PHENOLS 
(UG/L (UG/LJ(UG /L_(UG/L (UG/L (MG/LJ(MG/L 

DATEJAS MO)JJAS AG)JJAS C) _ (UG/L)AS HG) AS SE) AS SR) AS ZN)JJAS C) AS CN) 

04145000JSHIAWASSEE RIVEP NEAR FERGUS. MICR.J•J43 15 17 LONG 084
(LAT 06 20) 


JUN ,JJ
1Q80 
09...J.1 3J0 UJJ150J40 11 .00 1 
AUG 
14...J<.1 4J0J20 9.7 .000J220J 0 


MAY ,JJ
1981 

2c4•••J<.1 1JJ0JJ30 9.0 <.01
0 200J 0 


o• HAI) RIVER NEAR :4RANT,JJ
04145500J MICH. •(LAT 43 17 48 LONG 084 13 46) 

JUN oJJ
19R0 

11...J 1 170J9.2 .01
.2 UJJ0JJ10 .4J0 


AUG 

13...J3JJ0JJ10 .8J4
<.1 0 360J11 .01 


JUN ,JJ
 . 

1...J<.1J3JUJJ_ 6.1 <.01 


1981 

1 210 20 .7J0 

04145600 - BAO RIVER BT ST.J(LAT 43 18 08 LONG 084 08 3d)
CHARLES, MI.J


1980
JUN .JJ

.2� 1< 100J, 9.8 .0010...J2� U < 20 1.8J0 

AUG 

13...J.1J3J0JJ20 • .01
U 320J10J1.1J1 


JUNJ
1981 


02...J4J1 220 20 1.5J0<.1J 0JJ_ 6.5 <.01 

SOUTH FORK BAU RIVER NR BRANT, MI.J
04145650J (LAT 43 15 33 LONG 084 12 32) 


JUN ,JJ1980 
11...J.2�1�1�0�240J10 16 .4J.01 0 

AUG 
14...J.1_ 2_0J0J330J10 .01 2 

JUNJ1981 
01..._<.1_ 4_u_0_300_30 10 1.2 <.01_ 0 

04145655 - POTATOE CREEK NR BRANT. MI.J15 42 LONG 084 12 33)(LAT 43 

JUN .JJ
1980 

11...J0JJUJJ10 .7J0
.1 1 200J19 .01 


AUG 
14•••J3JJ0JJ10 16 .00
.3 U 350J .5J


JUN •JJ
1981 

01...J<.1 3JJ0 220J15 <.01 0
0JJ30 1.2J


04145700 ••• SOUTH FORK BAD RIVER AT ST. CHARLES, MICHIGAN (LAT 43 17 54. LONG 084 08 32) 


JUN sJJ
1980 

10...J.2 2J0JJ40 ...... .00
_ 1 140J 1.3J2 

AUG 
13...J.1 3_ 0__ 21 .00J0_ 320 20 .8J1 

JUNJ9J
1981 
02...J3_ 0__ 12 1.0J0<.1 0_ 290 20 .02 

04145730J (LAT 43 20 13 LONG 084 13 44)
BEAVER CREEK NP NELSON, MI.J


JUN 9J
1980 
11...�.2� 2� 180J10 _ 00� 0� 10 .2 .01 
AUG 

.1 2JJ0JJ_ 14 .010 280 20 .7J1 
JUN tJJ1981 

<.1 3_ 180 .9J001...__ 1_5__20 5.9 <.01 



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES J483 

STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

DATE 

OXYGEN, 

J

SPE... J DIS... JHARD.. 

J

STREAM... CIFIC JCOLOR JSOLVED HARD.... NESS, 

J

FLOW, CON... J(PLAT- TUR... OXYGEN, (PER- NESS NONCAR... 
INSTAN DUCT... PH TEMPER... INUM... BID- DIS... CENT (MG/L BONATE 

J

TIME TANEOUS ANCE JATURE CORALT ITY SOLVED SATUR... AS J(MG/L 

(CFS) J(UMHOS) J(UNITS) J(DEG C) JUNITS) J(NTU). J(MG/L) JATION) JCAC03) JCAC03) 

04145790 JHEAVER CREEK AT ST. CHARLES, MI. (LAT 43 18 38 LONG 084 08 32) 

JUN s 1980 
10... J1600 J299 J600 J7.8 J13.0 J30 J4.0 J7.6 J81 J260 J110 
AUG 
13... 1700 J3.0 J810 J6.8 J20.0 J26 J15 J3.6 J40 J370 J110 

JUN J1981 
02... J0830 J758 J7.7 J16.0 J22 J3,3 J5.0 J51 J370 

04145802 JPICKEREL CREEK NR FERGUS, MI. (LAT 43 16 08 LONG 084 07 44) 

JUN J1980 
09... J1500 J640 J7.5 J15.0 J25 J6.1 J7.8 J79 J300 J100 
AUG 
14... 1630 J3.2 J810 J7.4 J21.0 J18 J8.5 J8.4 J94 J370 J88 

MAY , 1981 
27... J1800 J2.4 J666 J7.9 J20.0 Jiri J6.8 J7,0 J74 J310 

04145803 JPICKEPAL CR NR ST CHARLES MI (LAT 43 17 36 LONG 084 06 39) 

JUN • 1980 
9... 1700 J760 J7.5 J17.0 J15 J2.5 J8.2 J81 J300 J. 88 
AUG 
13... J1430 J778 J7.1 J22.0 J25 J55 J4.7 J54 J320 J110 

MAY , 1981 
27... J1130 J741 J7.8 J19.0 J20 J35 J6.3 J67 J300 -- 

04145805 JWOLF CR NP NELSON MI (LAT 43 20 11 LONG 084 11 22) 

JUN J1980 
10... 1830 J4.9 J800 J7.8 J17.0 J2U J2.5 J8.8 J96 J330 J160 

AUG 
1e... J1930 J1.3 J660 J7.b J23.0 J22 J14 J8.3 J98 J280 J130 

MAY t 1981 
29... �1145 J1.4 J627 J7.7 J19.0 J28 �24 J10.4 J114 J280 

04145806 JWOLF CREEK NP ST. CHARLES MI (LAT 43 18 57 LONG 084 06 45) 

JUN J1980 
12... 1200 J520 J7.3 J15.0 J80 J4.0 J4.5 J47 J220 J76 

AUG 
13... 1540 J853 J6.7 J18.5 J55 J19 J2.3 J24 J350 J97 

MAY s 1981 
29... J1300 J741 J7.6 J20.0 J65 J8.5 J8.4 J94 J310 

04145808 JSHIAWASSEE RIVER NR SWAN CREEK• MI (LAT 43 20 17 LONG 084 04 20) 

AUG J1980 
1040 
J

269 J648 J7.2 J20.0 J30 J45 
J

5.2 J58 J280 J83 
MAY J1981 
29... J1620 
J

483 J694 J7.9 J20.0 J27 J39 
J

6.0 
J

73 J310 

J

04145810 JBEAR CREEK NR FERGUS MT (LAT 43 15 19 LONG 084 05 18) 

JUN • 1980 
09... J1330 J11 J690 J7.4 J10.5 J17 J3.5 J7.2 J70 J310 J140 
AUG 
14... 1520 J2.0 J950 J7.3 J21.0 J25 J24 J5.0 J56 J420 J110 

JUN J1981 
01... J1030 J1.4 J775 J7.7 J15.0 J26 J7.1 J5.0 J50 J370 J- - 



484' JANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 

STREAMS TRIBUTARY TO LAKE MURON--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

MAGNE- JSOnIUm POTAS- ALMA- JCHLO- FLUO- SILICA, 

J

CALCIUM SLUM. SOOIUm. JAD- JSIUM, LINITY SULFATE RIDE, RIDE, DIS- 

J

US- J015- JDIS- JSO9P- JDIS- JFIELD JDIS- JDIS- JDIS- JSOLVED 

SnLVEn SOLVEn SOLVED JTIoN SOLVED (MG/L SOLVED SOLVED SOLVED (MG/L 
(MG/L (MG/L (MG/L PERrENT RATIO (MG/L AS (MG/L (MG/L (MG/L AS 

DATE JAS CA) JAS m6) JAS NA) JSOnIUM JAS K) JCAC03)-  AS 504) JAS CL) JAS F) J$102) 

04145790 - HEAVER CREEK AT ST. CHARLES. MI. (LAT 43 18 38 LONG 084 08 32) 

JUN • 1980 
lu... J72 J19 J7.3 J6 J.2 J3.2 J150 J42 J35 J.2 J7.3 

AUG 
1ie.. J100 J30 J18 J9 J.4 J4.6 J260 J59 J62 J.3 J8.9 

JUN , 1981 
02... J100 J3U J10 J5 J.2 J3.6 J71 J54 J.2 J1.0 

04145802 - PICKe.9EL CREEK NR FERGUS, MI. (LAT 43 lb 08 LONG 084 07 44) 

JUN , 1940 
09... J78 J26 J17 J11 J.4 J2.9 J200 J66 J40 J.3 J6.8 
AUG 
14... J98 
J

30 J19 J10 J.4 J3.9 J280 J66 J43 J.3 J11 
MAY J1981 
27.e. J79 
J

28 J22 J13 J.5 - J3.5 . J60 J40 J.3 J5.3 

04145803 - PICKEWAL Ck NR ST CHARLES MI (LAT 43 17 36 LONG 084 06 39) 

JUN J1Q80 
09... J70 J3U J30 J18 J.8 J3.2 J210 J80 J52 J.3 J7.0 
AU6 
13... J87 J26 J19 J11 �.5 J4.2 J250 J60 J47 J.3 J11 

MAY s 1981 
27.6. J74 �28 �33 �19 �.8 J3.7 J61 J160 J.3 J2.6 

04145805 JWOLF Ck NH NELSON MI (LAT 43 20 11 LONG 084 11 22) 

JUN J1980 
10... J90 

Au& 
12... J71 

MAY , 1981 
29... J69 

25 J17 J10 J.4 J3.0 J170 J130 J43 J.3 J6.7 

25 J23 J15 J.6 �3.3 J150 J100 J40 J.3 J4.3 

25 J19 J13 J.5 J2.9 J100 J28 J.3 J1.6 

04145806 JWOLF CREEK NR ST. CHARLES MI (LAT 43 18 57 LONG 084 06 45) 

JUN J1980 
12... J60 

AUG 
13• • • J96 

MAY J1981 
ei9poo J85 

16 J23 J19 J.7 J2.7 J140 , J45 J47 J.2 J7.3 

26 J39 J19 J.9 J3.7 J250 J44 J93 J.3 J14 

24 J26 J15 J.6 J3.6 J57 J61 � .2 �2.4 

04145808 - SHIAWASSEE RIVER NR SWAN CREEK, MI (LAT 43 20 17 LONG 084 04 20) 

AUG J1960 
12o.. J75 J23 J23 J15 J.6 J3.6 J210 J49 J46 J.2 �9.6 

MAY J1981 
29•041. J80 
J

26 J32 J18 J.8 J2.9 J48 J44 J.2 J1.7 

04145810 J4EAR CREEK NH FERGUS MI (LAT 43 15 19 LONG 084 05 18) 

1980 
09... J84 
AUG 
14... J110 

JUN , 1081 
01... J94 

24 J12 J8 J.3 J3.4 J170 J70 J45 J.2 J7.8 

35 J23 J11 J.5 J4.8 J310 J62 J60 J.3 J9.8 

33 J23 J12 J.5 J3.6 J-- J90 J54 J.2 J2.4 
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STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

DATE 

J

SOLIDS, SOLIDS. J . JNITRO- 

J

RESIDUE SUM OF JSOLIDS, SOLIDS, JNITRO- JNITRO- JNITRO-. JNITRO•. JNITRO... GEN,AM- 

J

AT 180 JCONSTI- JDIS- JOS- JGEN, JGEN, JGEN, JGEN,' JDEN, JMONIA + 

J

DEG. C TUENTS, JSOLVED JSOLVED NITRATE NITRITE N024.1403 AMMONIA ORGANIC ORGANIC 

J

DIS- JDIS- J(TONS J(TONS JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL 
SOLVED SOLVED PER PFk (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 

J

(MG/L) J(MG/L) JAC-FT) JDAY) JAS N) JAS N) JAS N) JAS N) JAS N) JAS N) 

04145790 -. HEAVER CREEK AT ST. CHARLES, MI. (LAT 43 18 38 LONG 004 08 32) 

NITRO- 
GEN, 

TOTAL 
(MG/L 
AS N) 

JUN , J1980 
10... 
AUG 

276 J.38 221 J22 J.120 J22 J.050 J1.3 J1.30 23 

13... 520 439 J.71 4.2 J.58 J.030 J.61 J.080 J.73 J.81 1.4 
JUN J, J1981 
02... 558 408 J.76 4.6 J.110 J4.7 J.110 J.99 J1.10 5.8 

04145802 - PICKE'REL CREEK NR FERGUS, JMI. J(LAT 43 lb 08 LONG 084 07 44) 

JUN J1980 
09... 357 J.49 7.7 J.050 J7.7 J.020 J1.1 J1.10 8.8 
AUG 
14... 527 442 J.72 4.6 J2.3 J.010 J2.3 J.000 J.75 J.75 3.1 

MAY J, J1981 
21... 469 340 J.84 3.1 J2.5 J.070 J2.6 J.070 J.67 J.74 30 

04145803 JPICKERAL Ck NR ST CHARLES MI J(LAT 43 17 36 LONG 084 06 39) 

JUN J1980 
09... 478 399 J.65 -- J3.0 J.100 J3.1 J.140 J1.1 J1.20 4.3 
AUG 
13... 495 416 J.67 2.4 J.050 J2.4 J.070 J.68 J.75 30.2 

MAY J, J1981 
27... 692 507 J.94 3.4 J.080 Ji.5 J.130 J.77 J.90 4.4 

04145805 WOLF CR NR NELSON MI J(LAT 43 20 J11 LONG 084 J11 J22) 

JUN , J1980 
10... 417 J.57 5.5 J18 J.090 J16 J.090 J1.0 J1.10 17 

AUG 
12... 398 357 J.54 1.4 J2.6 J.040 J2.6 J.020 J.65 J.67 3.3 

MAY J, J1981 
29... 440 342 J.60 1.7 J4.9 J.150 J5.0 J.100 J1.0 J1.10 6.1 

04145806 - WOLF CREEK NR ST. CHARLES MI J(LAT 43 18 57 LONG 084 06 45) 

JUN J, J1980 
12... 286 J.39 2.0 J.080 J2.1 J.110 J.99 J1.10 3.2 

AUG 
13... 581 467 J.79 .06 J.010 J.07. J.080 J.61 J.69 .76 

MAY J1981 
29... 490 398 J.67 2.2 J.07U J2.3 J.150 J1.4 J1.50 3.8 

04145808 •.• SMIA,IASSFE RIVER NR SwAN CREEK, JMI J(LAT J43 20 J17 LONG 084 04 20) 

AUG t J1980 
12... 432 359 J.59 314 J.91 J.030 J.94 J.200 J.70 J.90 1.8 

MAY J, J1981 
29... 459 385 J.62 599 J1.2 J.070 J1.3 J.190 J1.2 J1.40 2.7 

04145810 - HEAR CREEK NR FERGUS MI J(LAT 43 15 19 LONG 084 05 18) 

JUN 9 J1980 
09... 340 J.46 18.5 J14 J.150 J14 J.120 J.98 J1.10 15 
AUG 
14... 576 491 J.78 3.1 J3.1 J.040 J3.1 J.070 J.93 J1.00 4.1 

JUN J, J1981 
01... 527 451 J.72 2.0 J3.6 J.120 J3.7 J.170 J.83 J1.00 4.7 



�
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486JANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 


STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 


WATER-HJUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


ALUM-JBERYL- .JJCHRO.•• 

PHOS- INUM,JBARIUM, LIUM, BORON, CADMIUM MIUM, 


NITRO- PHOS- PHORUS, TOTALJTOTAL TOTAL TOTAL TOTAL TOTAL 

GEN, PHORUS, OR1HO, RECOV-. ARSENIC RECOV- RECOV- RECOV-. RECOV- RECOV.... 

TOTAL TOTAL TOTAL ENABLE TOTAL ENABLE ERABLE ERABLE ERABLE ERABLE 

(MG/L (MG/LJJ(UG/LJJ(UG/L (UG/LJJ(UG/L (UG/LJJ
(MG/L (UG/LJ (UG/L 


DATEJAS NO3) AS P)JJAS AL) AS HA) AS BE)JJAS 8)JAS CR)
A5 P1JAS AS)JJ AS CD)J


18 38 LONG 084 08 3,2)
04145790 •• BEAVER CREEK AT ST. CHARLES, MI. (LAT 43JJ


JUN ,J
1980 

10...J100 .030 600 1 50J
.100 10 70J0 10 

AUG 
13...J.090 50 100J110J0 <106.3 .060 1 0 

JUN ,JJ1981 

02...J..080 280 100J20J20
26 .020 2 10 1 

04145602 P1CKEoEL CREEK NR FERGUS. MI.J16 08 LONG 084 07 44)
(LAT 43JJ


JUNJ
1980 

09...J.060
39 .010 20 1 100J0 100J0 10 

AUG 
14...J 41.14 .040 .010 100 3 100J0 130JU 


MAYJ
1981 

27...J• .030 300 1 100J0 130J1 <10
15 060 


04145803 .m PICKERAL Ck NR ST CHARLES MIJ
(LAT 43 17 36 LONG 084 06 39) 


JUN 1980 
19 .07u .010 0 2 100J0 120J0 10 

AUG 
13...J14 .110 .050 310 2 100J0 120J0 20 

MAYJ1981 
27.4.J19 0.170 .030 770 1 100JU 100J1 810 

11 LONG 084 11JJ
041450405 - WDLF CR NR NELSON MI (LAT 43 20J22) 


JUN 10JJ
1980 
10...J76 .040 .000 1000 1 100J0 80J0 10 

AUG 
12,..J.050 .000 210 1 100JU 110J0 <1014 


MAYJJ
, 1981 

27 o010 70J
29...J.060 140U 1 100J10 1 10 


04145606 - WOLF CREEK NR ST. CHARLES MIJ
(LAT 43 18 57 LONG 084 06 45) 


JUNJ
1980 

12...J.060
14 .030 0 1 <50J0 110J0 10 


AUG 

13...J.190 240 1 0 0
3.4 .110 <50J140J20 


MAY •JJ
1981 

17
29.04J.120 .080 600 1 100J10 100J1 10 

04145806 - SHIAWASSEE RIVER NR SWAN CREEK. MIJ
(LAT 43 20 17 LONG 084 04 20) 


AUG ,J
1980 
12...J8.1 .400 .080 60 3 0 130J1 10 

MAY ,JJ1981 

29...J.090 1500J100J 10
12 .100 . 2 20 150J1 

04145810 SEAR CREEK NR FERGUS MI (LAT 43J
15 19 LONG 084 05 18) 


JUN •J
1980 

61
09...J.120 .050 RU 1 50J0 80J0 410 


AUG' 

14...J.100 40 50J130J10
18 .060 2 0 0 
 .
JUN •JJ
1981 


21 .030 10
01...J.070 330 2 100J110J1 10 
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J
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STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 


WATER—QUALITY DATA, WATER YEAR OCTOBEP 1980 TO SEPTEMBER 1981--CONTINUED 


IKON,J MANGA... MANGA 

COPALT. COPPER, IRON, SUS.•.JJLEAD, LITHIUM .NESE, NESE, MANGA— 

TOTAL TOTAL TOTAL PENDEO IRON, TOTAL TOTAL TOTAL SUS— NESE, 

RECOV— RECOV— RECOV— RECOV— DIS— RECOV— RECOV— RECOV— PENDED DIS—
 
FRABLE ERAHLE ERAHLE EkA8LE SOLVED ERABLE ERABLE ERABLE RECOV. SOLVED 

(UG/L (06/LJJ(UG/L (UG/L (UG/LJJ(UG/L (UG/L
(UG/L (UG/LJJJ (UG/LJJ


DATEJAS Co)JAS CU)JAS FE) AS FE)JJJ AS MN)JJ
AS FE) AS LI) . AS MN) AS MN)
AS P8)J


04145/90 — HEAVER CREEK AT ST. CHARLES, MI. (LAT 43 18 38 LONG 084 08 32) 


JUN 9 1980 
J

10...J 810J30JJ10JJ20JJ
1 780 4 30 6 


AUG 

134,06J0 260J70JJ10JJ10JJ
1JJ190 0 60 50 


JUN , 1981 

1J4JS30J30JJ10JJ0JJ
500 4 70 70 


04145802J
PICKEREL CREEK NR FERGUCt MI. (LAT 43 16 08 LONG 084 07 44) 


JUN t 1980 

J
09... S40 500 40JJJ0 30 20
10JJ10JJ


AUG 
14...J0J4J490 45U 40JJJ2< 30 2010J10JJ


MAY • 1981 

27...J 1200 1200JJ1 40 JO
1 5JJ 20 •J10JJ10JJ


04145803 •• PICKERAL CR NR ST CHARLES MI (LAT 43 17 36 LONG 084 06 39) 


JUNJ
1980 

09o.. 0 4J1300 1300 10JJJ21 10JJ40 30JJ40 
AUG 
13... 0 3J1e00J1800J40J1J10J60J40J20 

MAY , 1981 
27... 1 4J1200 1200 40JJJ1 10JJ70 40JJ30 

04145805J
WOLF Ck NR NELSON MI (LAT 43 20 11 LONG 084 11 22) 


JUN , 1980 
10... 1 1/00J 2 70 30SJ1700 10JJ10JJ40JJ

AUG 
12... 0 2 830 800 30JJJ10JJ20JJ0 30 10 


MAY t 1981 

29... 2 2100J 90 50JJ
6J2100J10J2 10JJ 40 


04145806J
WOLF CREEK NR ST. CHARLES MI (LAT 43 18 57 LONG 084 06 45) 


JUNJ
1980 

12... 0 740 420JJ2�40 30
4J 320JIQJ10JJ

AUG 
13... 0 2<910 750 160JJJ10JJ20JJ2 120 100 


MAY t 1981 

29... 4J
1500J1300 230JJ10JJ30JJ
1 120 90 


04145808J
SHIAwASSEE RIvER NP SWAN CREEK, MI (LAT 43 20 17 LONG 084 04 20) 


AUG . 1980 
 J
 
12...J4 2bOUJ30J 120 40
4Jeboo,J10 20JJ80JJ


MAYJ
1981 

29...J1 7J 10JJJ5 10J 50
3100 3100 150 100JJ


04145810J
HEAR CREEK NR FERGUS MI (LAT 43 15 19 LONG 064 05 18) 


JUN • 1980 

09.e.J0J4J790 220 1J30 30
570JJJ10J0JJ

AUG 


0 
 3JJ460J
490J30J3 10JJ70 20JJ50 

JUN • 1981 
01... 3 4__ 20JJ10JJ0J1100 1100 7 160J160 



 

 

 

 

 

 

 

488 JANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 

STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 

WATER-QUALITY DATA, wATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

MOLYB- J CARBON. 
M JSILVER, MERCURY DENU, J

STRON- 
TIUM, ZINC. CARBON, ORGANIC 

TOTAL TOTAL SELE- TOTAL TOTAL TOTAL ORGANIC SUS- 
RECOV- RECOV- NIUM, REcov- RECOV-. RECOV- OIS- JE:

. 
 CYANIDE 

FRABLE • ERAHLE JTOTAL JERABLE JERABLE JERABLE SOLVED JE.1). JTOTAL JPHENOLS 
(UG/L Jcua/L J(UG/L J(lU/L J(0 J(UG/L J(MG/L G/L J(MG/L (MG/L 

DATE J AS CN) J(UG/L) AS HG) JAS MO) JAS SE) JAS AG) JAS SR) JAS ZN) JAS C) ' AS C) 

. • • 

04145190 JBEAVER CREEK AT ST. CHARLFS. MI. (LAT 43 18 38 LONG 084 08 32) 

JUN J1980 
10... 

AUG 
13... 

JUN • 1981 
02... 

.2 

<.1 
<.1 

2 �1 �0 J110 J20 J8.7 J.01 J1 

3 J0 J0 J320 J10 J11 J.3 J.01 J1 

3 J1 J0 J200 J20 J6.9 J.8 J<.01 

04145802 JPICKtJ4KL CREEK MR  FFRGOS, MI. (LAT 43 16 08 LONG 084 07 44) 

JUN J1980 
09... 
AUG 
14... 

MAY • 1981 
27 • • • 

.2 

.2 

<.1 

1 J2 �u J310 J20 J12 J-- J.00 J0 

2 �1 J0 J390 J20 J13 J.2 J.01 J0 

2 J1 J0 J420 J30. J11 J.4 J<.01 J3 

04145803 - PICKEQAL Lk NO ST CHARLES MI (LAT 43 17 36 LONG 084 06 39) 

JUN 7 1980 
9... .2 <4 J 250 J20 J19 J.9 J.00 J1 
AUG 
13... J 1 0 J240 J20 J.12 J.5 J.01 

MAY , 1981 
27... J<.1 3 J1 J0 J290 J50 J5.7 J.7 J<,01 J1 

04145805 JWOLF LM Nk NELSON MT (LAT 43 20 11 LONG 084 11 22) 

JUN J1980 
10... 4 J 20 J12 J 2 

AUG 
12... J 0 
J

0 J470 J20 J8.b J.3 J.00 J1 
MAY • 1981 
e9... J<.1 1 J0 J0 J360 J30 J7.3 J<.01 J0 

04145806 - WOLF CREEK NR ST. CHARLES MI (LAT 43 18 57 LONG 084 06 45) 

JUN , 1980 
12... .1 J1 J0 J0 J240 J10 J20 J.6 J.01 J0 

AUG 
13... .1 J2 J1 J0 J280 J20 J18 J1.0 J.01 J5 

MAY , 1981 
29... J<.1 J2 J0 J0 J250 J30 J13 J1.0 J<.01 J0 

04145808 JSHIAWASSFE M1VER NO SWAN CREEK, MI (LAT 43 20 17 LONG 084 04 20) 

AUG • 1980 
12... J.1 J3 J 230 J20 J3.4 J.7 J.01 J5 

MAY • 1981 
29... J<.1 J1 Ju Ju J200 J50 J11 J2.0 J<.01 

04145810 J8E4k CREEK NR FERGUS MI (LAT 43 15 19 LONG 084 05 18) 

JUN , 1980 
09... J.2 J2 J1 <0 <180 J50 J7.7 J.00 

J1 
AUG 
14... •e <2 <1 J0 J290 J20 J16 J.01 

J1 
JUN • 1981 
01... J<.1 J3 J1 J0 J290 J30 J6.4 J.9 J<.01 

J1 
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ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 489 


STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


OXYGEN, 

SHE-J DIS-JHARD-


STREAM- CIFICJ COLORJ. SOLVED HARD- NESS, 

FLOW, CON-J (PLAT- TOR- OXYGEN, (PER- NESS NONCAR+ 


INSTAN+ DUCT- PH TEMPER- 'NOM- BID- DIS- CENT (MG/L BONATE 
TIME TANEOUS ANCE_ ATURF COBALT ITY SOLVED SATUR- AS (MG/L 

!LATE (UMHOS) UNITS)JJ(MG/L)JJCAC03)J(UNITS)JJ ATION)JCAC03)
(CFS)J (DEG C) (NTU) 


04145814 - SWAN CREEK AT SCHUMAKEP ND NR GARFIELD• MI. (LAT 43 24 03 LONG 084 05 57) 

JUNJJ
, 1980 

11... 

AUG 
1830 81 740 1.6 16.0_25 16 8.0 85 350 150 

12... 1450 
MAY_,_1981 

24 864 7.3 23.0_25 38 5.7 66 350 110 

29... 0845 31_783 7.9 18.0_20 55 5.8 63 350 --

04145816 - MARSH CREEK NR GARFIELD MI (LAT 43 21 56 LONG 084 10 22) 

I�
I 

JUN •J
1980 
11... 1700 9.2_620 o.0 17.0_40 3.5 10.2 108 290 100 

AUG 

12... 1800 3.9J 50 11 9.1 102 320 96
690 7.3 21.0J


MAY_1981 
29... 1020 2.5_ 586 7.9 16.0_28 4.3 10.4 107 310 

04145818 - SWAN CREEK NR GARFIELO MI (LAT 43 21 18 LONG 084 04 20) 

JUN_1980 
12... 1000 154_ 650 7.5 15.0_35 37 -- 310 110 

AUG 
12... 1320 78_778 7.1 22'..5_•_25 34 3.6 42 330 120 

MAY_,_1961 
28... 1 140 100_ 763 7.9 ?1.0_20 28 5.6 63 330 



J

490JANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 


STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


MAGNE- SODIUM ALKA- FLUO-JJ
POTAS-JJCHLO- SILICA, 

CALCIUM SIUm,J AD-JUNITYJRIDE,JDIS,
SODIUM,J SIUM,JSULFATE RIDE, 

DIS- DIS- SORP...JDIS.. DIS-
DIS- FIELDJDIS-JSOLVED 

SOLVED SOLVEDJ TIONJ(MG/LJSOLVEDJ(MG/) 


DIS-J

SOLVEDJSOLVEDJSOLVED SOLVED 


(MG/L (MG/LJPERCENTJJ(mG/LJ(MG/L (MG/L A$
(mG/L RATIOJASJ(MG/LJ

DATE AS CA) AS NA)JAS K)JAS SO4) AS F)
AS MG)JS0o1UmJCAC03)JAS CL)J5102) 


(LAT .43 24 03 LONG 084 05 57)
SWAN CREEK AT SCHUmAKER RD NR GARFIELD, MI.J
04145814J


JUN , 1940 

11... 98 25 16 
 9J3.1, 83 56 •3 5.0
.4J200 

AUG 


74 90 .3 7.7
42 2U�4.9 , 240
1.0J

MAYJ

12... 95 28 


• 1981 
 59 .2 1.5
25 .6J
29... 91 29 13J3.5 -- 77 


04145816 - MARSH CREEK NP GApFIELD . m11 (LAT 43 21 56 LONG 084 10 22) 


JUN , 1980 
 76 31 .2 5.4
9.7 7J3.0 190 

AUG 

11... 83 21 


34 .3 13
.4J
9J5.9 220 65 


MAYJ

12... 87 24 15 


, 1981 

.4J 72 30 .2 2.5
4.5
29... 82 26 15 9J


04146414 - SWAN. CREEK NP GARFIELO MI (LAT 43 21 18 LONG 084 04 20) 


JUN , 1980 

5.8
9J3.0 64 45 .2 


AUG 

12... 85 24 15 .4J200 


56 .3 9.1
13 3.9 ' 240 62 

MAYJ

12... 89 26 23 .6JJ


, 1961 

73 54 .2 2.8
12J3.3
28... 89 27 22 .5J
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J

491 

STREAMS TRIBUTARY TO LAKE HURON-CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

J

SOLIDS. SOLIDS. J . JNITRO.. 

J

RESIOUF SUA OF JSOLIDS. 5000S, JNITRO- JNITRO- JNITRO- JNITRO- JNITRO- GEN,AM... 

J

AT 180 JCONSTI- JUIS- JWS- JGEN. JOF.N, JGEN. JGEN. JGEN, JMONIA + JNITRO- 

J

DEG. C TUENTS. JSOLVED JSOLVED NITRATE NITRITE N020403 AMMONIA ORGANIC ORGANIC JGEN. 

J

DIS•.. JNS- J(TONS J(TANS JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL JTOTAL 
SOLVED JSOLVED JPER JPFP J(m6iL J(MO /L J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L 

DATE J(MG/L) J(MG/L) JAC-FT) JuAY) JAS N) JAS N) JAS N) JAS N) JAS N) JAS N) JAS N) 

JUN J1980 

04145814 JSWAN CREEK AT SCHOmAKER RD NR GARFIELD, MI. (LAT 43 24 03 LONG 084 05 57) 

11... 402 J.55 8..0 J9.7 J.060 9.8 .060 1.1 1.20 11 
AUG 
12... 570 486 J.78 36.9 J.83 J.030 .86 .160 .84 1.00 1.9 

MAY J• J1981 
29... 561 425 J.76 47.6 J3.9 J.070 4.0 .180 1.3 1.50 5.5 

04146d16 - MARSH CREEK Ng GARFIELD MI J(LAT 43 21 56 LONG 084 J10 22) 

JUN J9 J1980 
344 J.47 8.6 J7.1 J.030 7.1 .040 1.1 1.10 8.2 

AUG 
12... 412 377 J.56 4.4 J1.7 J.020 1.7 .060 .76 .82 2.5 

MAY J1981 
29... 429 353 �.58 3.3 J.080 3.4 .090 1,4 1.50 4.9 

04145811.5 SwAN CREEK NP GAPFIELO MI J(LAT 43 21 18 LONG 084 04 20) 

JUN J, J1980 
12... 362 J.49 151 J6.7 J.080 6.8 .070 1.5 1.60 8.4 

AUG 
12... 533 424 J.72 111 J1.1 J.04U 1.1 J• .340 .86 1.20 2,3 

MAY J• J1481 
23... 492 410 J.67 133 J3.5 J.110 3.6 .150 1.7 1.80 5.4 



 

 

492JANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 


STREAMS TRIBUTARY TO LAKE HURON—CONTINUED 


WATER-QUALITY DATA, WATER YEAH OCTOBER 19d0 TO SEPTEMBER 1981--CONTINUED 


ALUM- BERYL-

PHOS.0 PARI04. BORON, CADMIUM MIUM,
LIUM.JJ


NITRO- PH0S-JJTX:_ TOTALJTOTAL
NhORUS• TOTAL TOTAL :HORT: 

(AN,JORTHO. ARSENICJJRECOV-JRECOV- RECOV-
PkoPos.JktLov- RECOV, RECOV-

TOTALJEHAmLEJEHAHLE EPAdLE itE
TOTAL TO1*L TOTAL ERABLE'JInk ERAHLE 

(MG/LJ(MG/L (UG/L (UG/L (UG/L /
(UG/L JJ(UG/LJ(UG/L


DATE AS NO3) AS P)JJAS AL) AS HA) AS BE)JAS 8) 115 CR)
AS P) AS AS)JJ AS CD) 


04145614 SWAN CREEK AT SCHOMAKEP Mf) NP GARFIELD. MI. (LAT 43 24 03 LONG 084 0557) 


JO'•IJ
9 1960 

11... 44 .0dU .040 30J1 <50 0 50 0 10 

AUG 
12... 8.2 .160 .010 600J1 200 U 140 0 00 

MAYJ, 1981 
29... 24 .14u .060 2300J2 100 0 80 1 10 

04145416 mAPSm CktEK NP GARFIELD MI (LAT 43 21 56 LONG 084 10 22) 


JUN , 1980 

11.,. 36 .040 .v4q oJ1 <50 0 50 0 10 

AUG 

12... 11 .100 .090 1 130
0 0 <10 


MAYJ

180J<50 


. 1981 

46UJ100
49... 22 .070 .1)30 1 0 80 1 20 


18 LONG 084 04 20)
0414581H - swAN CHttK NP GAPFIELo m1 (LAT 43 21J


JUN . 1960 

12... 37 ,130 .u40 10J2 100 U 100 0 10 


AUG 

12... 10 .080 160J-- 0 130 1 10
.320 - 3 


MAYJ
, 1981 

28... 24 1.20 .070 820J2 100, 10 60 1 20 




 

 

J
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STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


IruN.� MANGA.. MANGA-
COHALT, CoRPtR, IRON,J LEAD, LITHIUM NESE, MANGA-
SUS-.J NESE, 
TOTAL TOTAL TOTAL PENDEO IRON, TOTAL TOTAL TOTAL SUS- NESE, 
PECOV- RECOV- RECOV- RECOV- OIS- RECOV.. RECOV- RECOV- PENDED DIS+ 
FPAHLE ERABLE ERARLE ERABLE SOLVED ERABLE ERABLE ERABLE RECOV. SOLVED 
("G/L (U0/LJJ(UG/L ('JG/LJJJ(UG/L (UG/LJJ(UG/LJJ(UG/L (UG/L (UG/L 

DATEJAS LU)JJAs FE) AS FE)JJ AS MN) AS MN)AS CO) AS FE)JAS Pa) AS LIYJJAS MN)JJ


04145814 - SwAN CREEK AT SCHOmAKRP Ro NR GARFIELD, MI. (LAT 43 24 03 LONG 084 05 57) 


JUN • 1980 
11... 1 27 940 92UJ20 3 10 50 20 30 

AUG 
12... U 4 1100 1600J60 3 10 140 60 80 

MAYJ, 1981 
29,4.0 3 10 3500 3500J10 3 10 150 90 60 

04141,810 MARSH CREEK NR GAPFIELO mI (LAr 43 21 56 LONG 084 10 22) 


JUN • 1980 
11... 0 400 70 2 0 40 10 303 330J

AUG 
12... 3 610J0 10 50 20 30700 90 


MAYJ
• 1981 
29... 1 920 890J6 70 20 5030 0 


04145818 SwAN CREEK NW GAWFIELn kg (LAT 43 21 18 LONG 084 04 20) 


JUN • 1980 

12... U 5 2100J3 10 100 40 .60
4100 40 


AUG 

3 4 1600 1600J5 20 150 60 90
10 


MAYJ
• 1981 
28... 1 9 140U 10 10 80 601400J6 140 ' 




 

 

494JANALYSES OP SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 


STREAMS TRIBUTARY TO LAKE HURON--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 


MOLYH-J STRON-JCARbON. 

mFPCUPY DENoM9JSILVF;R. TIUM, ZINC, CAR6ON, ORGANIC 

TOTAL TOTAL SELF- TOTAL TOTAL TOTAL ORGANIC SUS-

WvCOV- RECOV- NIUA, RECOV.. RECOV- RECOV- DIS• PENDED CYANIDE 

ERA8LE ERA8LE TOTAL ERAHLE &WILE ERAHLE SOLVED TOTAL TOTAL PHENOLS 

(UG/L (UG/LJJ(OWLJ(UG/L (MG/LJJ(mG/LJ
(UG/LJ(0G/LJ (MG/L 


DATEJAS HG) AS MO)JJAS AG) AS SR)JJJAS C)JJAS CN)J
AS SE) AS ZN) AS C)J(UBA) 


04145814 - SWAN CREEK AT SCHOMAKER MO NR GARFIELD. MI. (LAT 43 24 00 LONQ 084 05 57) 


1080
JUNJ
9J

310 10 13 .6 .01 011... <.1 0J
AUG 
12... .1 U (1J20 1.5 .01500 16 


MAYJ
1981 
1 0J40 7.2 1.2 <.01 029... .1 380 


04146316 - M4RS4 CREEK NP GARFIELD PI (LAT 43 21 bb LONG 084 10 22) 


JUN 9JJ19H.') 
11... .1 0 1 0J250 10 15 .3 .01 1 

AUG 
12... <.1 2 U 0J350 20 17 .3 .01 3 

MAYJ1981 
29... <.1 2 0 300 20 7.8 .3 <.01 30 

- SwA,,, CritLK Na GARFIELO 18 LONG 084 04 20)
041481,i J (LAT 43 21J


JUNJ
1980 
Id.. • • .1 2 0J10 15 1.5 .01 0270 


AUG 
12• • • .1 3 250 110 0J20 1.2 .00 4 


MAYJ
,J


2R... 
1981 

<.1 1 UJ50 7.5 .3 <.011 340 




�
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WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

462358087265301 - POWELL LAKE NEAR SANDS STATION, MI 

SPE- J NITRO-. JHARD-. JMAGNE- 
CICIC J GEN JHARD-. NESS. CALCIUM SIUM, SODIUM, 

J

RAMP- CON- J DIS- NESS NONCAR- Dn.. DIS- DTS.- 

J

LING JDUCT- JPH JTEMPER-. SOLVED J(MG/L • RONATE JSOLVED JSOLVED SOLVED 

J

TIME DEPTH ANCE JATURE (MG/L AS (MG/L (MG/L (MG/L (MG/L PERCENT 
nATE J(FT) J(UMHOS) J(UNITS) J(DEG C) JAS N) JCAC031 JCAC03) JAS CA) JAS MG) JAS NA) JSODIUM 

JUN 
050o. J1300 J2.00 J31 J6.8 J22.0 J.51 J14 J4 J3.7 J1.1 J.7 J10 

J

SOLIDS. JNITRO... 

J

SOnIUM POTAS- RICAR- JALKA- CARBON JCHLO- FLUO-. RESIDUE SOLIDS. GEN, 

J

An- JSPIN, JRONATE JCAR- JLINITY JDIOXIDE SULFATE JRIDE, JRIDE. JAT 180 JDIS.. JNITRITE 

J

socm- JPIS- JFET-FLO JBONATE JFIELD JoTs- Jors- JDIS- JDIS- JDEG. C JSOLVED JDIS- 
TION SOLVED (MG/L FET-FLD (MG/L SOLVED SOLVED SOLVED SOLVED DIS.. (TONS SOLVED 

J

RATIO J(MG/L JAS J(MG/L JAS J(mG/L J(MG/L J(MG/L J(MG/L JSOLVED JPER J(MG/L DATE JAS K) JHCO3) JAS CO3) JCACO3) AS CO2) AS 504) JAS CL) JAS F) J(MG/L) JAC-FT) JAS N) 

JUN 
05... J.1 J.4 J12 J0 J10 J3.0 J4.1 J.5 J<.1 J34 J.05 J<.010 

J

NITRO- NITRO- NITRO- NITRO- NITRO-. JPHnS- JIRON, 
NIM:". GEN, 

J

GEN, GEN, JGEN. GEN,AM- PHOS- PHORUS, IRON. SUS- NI J
N 

J

NO2.NO3 AMMONIA AMMONIA ORGANIC MONIA . PHORUS, JORTHO, JTOTAL JPENDED JIRON. JTOTAL JNESE, 

J

DIS- JDIS-. J()IS.. JDIS.. JORGANIC JDIS... JDIS- JRECOV.... JRECOV- JDIS- JRECOV- JDIS- 
SOLVED SOLVED SOLVED SOLVED DIS.

.i,n_ 
 SOLVED SOLVED ERABLE

( 
JERABLE SOLVED ERABLE SOLVED 

(UG/L 

J

(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J(MG/L J
4146a-11 JA4)%N) DATE JAS N) JAS N) JAS NH4) JAS N) JAS N) JAS P) JAS P) JAS FE) JAS FE) JAS FE) 

JUN 
05... J.01 J.080 J.10 J.42 J.50 J<.010 J<.010 J280 J190 J90 J20 J6 

462544087255201 - STRAWBERRY LAKE NEAR SANDS, MI 

SPF- J NITRO•.. JHARD- JMAGNE-. 
CIFIC J GEN JHARD... NESS, CALCIUM SIUM, SODIUM, 

J

SAMP- CON- J DIS... NESS NONCAR- DIS-.. DIS-. DIS- 

J

LING DUCT.... JPH TEMPER.... SOLVED J(MG/L BONATE SOLVED SOLVED SOLVED 

J

TIME DEPTH ANCE JATURE (MG/L AS (MG/L (MG/L (MG/L (MG/L PERCENT 
DATE J(FT) J(UMHOS) J(UNITS) J(DEG C) JAS N) JCACO3) JCAC03) JAS CA) JAS MG) JAS NA) JSODIUM 

SFP 
03... J1400 J3.00 J57 J6.8 J21.0 J.40 J25 J3 7.0 J1.8 J.7 J6 

J

SOLIDS. JNITRO- 

J

SODIUM POTAS- RICAR-. JALKA... CARBON JCHLO- FLUO- RESIDUE SOLIDS. GEN, 

J

AD- JSIUM, JRONATE JCAR... JLINITY JDIOXIDE SULFATE JRIDE. JRIDE, JAT 180 JDIS- JNITRITE 

J

SOPP- JDIS- JFFT-FLD JBONATE JFIELD JDIS- JDIS- JDIS- JDIS- JDEG. C JSOLVED JDIS- 
TION SOLVED (MG/L FET-FLD (MG/L SOLVED SOLVED SOLVED SOLVED DIS- (TONS SOLVED 

J

RATIO J(MG/L JAS J(MG/L JAS J(MG/L J(MG/L J(MG/L J(MG/L JSOLVED JPER J(MG/L 
DATE JAS K) JHCO3) JAS CO3) JCAC03) AS CO2) AS SO4) JAS CL) JAS F) J(MG/L) JAC-FT) _AS N) 

SEP 
01... J.1 J.3 J27 J0 J22 J6.5 J3.2 J.6 J<.1 J49 J.07 J<.010 

J

NITRO- NITRO,- NITRO- NITRO- NITP0•.. JPHOS-. JIRON. JMANGA-. 

J

GEN, GEN, GEN, GEN, GEN,AM- PHOS... PHORUS, IRON, SUS... JNESE, MANGA- 

J

NO2.NO3 AMMONIA AMMONIA ORGANIC MONIA . PHORUS, JORTHO, JTOTAL JPENDED JIRON, JTOTAL JNESE, 
()TS.. DIS- DIS- DIS- ORGANIC DIS- DIS- RECOV- RECOV- DIS... RECOV- DIS- 

J

SOLVED SOLVED SOLVED SOLVED DIS. JSOLVED SOLVED ERABLE ERABLE SOLVED ERABLE SOLVED 

J

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

PATE JAS N) JAS N) JAS NH4) JAS N) JAS N) JAS P) JAS P) JAS FE) JAS FE) JAS FE) JAS MN) JAS MN) 

SFP 
03... J.02 J.040 J.05 J.34 J.38 J<.010 J<.010 J170 J150 J20 J10 J<10 
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496 
ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS LAKES 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981--CONTINUED 

462600087285801 - HARVEY LAKE NEAR PALMER, MI 

SPE- J NITRO- JHARD- JMAGNE... JSODIUM 
CIFIC J GEN JHARD- NESS. CALCIUM SIUM. SODIUM, JAD- 
CON- J DIS- NESS NONCAR- DIS- DIS- DIS- JSORP.- 
DUCT- JPH TEMPER- SOLVED J(MG/L RONATE SOLVED SOLVED SOLVED 

T TIME ANCE JATURE (MG/L AS J(MG/L (MG/L (MG/L (MG/L PERCENT RATIO 
DATE J(UMHOS) (UNITS) (DEG C) JAS N) JCAC03) JCAC03) JAS CA) JAS MG) JAS NA) JSODIUM 

JUN 
02,.. �1420 J23 J6.4 J22.0 J.57 JR J1 J2.3 J.6 J.8 J17 J.1 

J

SOLIDS. JNITRO... NITRO. 

J

ROTAS- RICAR.- JALKA- CARBON JCHLO- FLUO.... RESIDUE SOLIDS. GEN, JGEN, 
SIUM, JRONATE JCAR- JLINITY JDIOXIDE SULFATE JRIDE,. JRIDE. JAT 180 JDIS- JNITRITE N024,NO3 
015- JFFT-FLD JBONATE JFIELD Jins- JDIS- JDIS- JDIS- JDEG. C JSOLVED JDIS- JDIS- 
SOLVED (MG/L FET-FLD (MG/L SOLVED SOLVED SOLVED SOLVED DIS... (TONS SOLVED SOLVED 
(MG/L JAS J(MG/L JAS J(MG/L J(MG/L J(MG/L J(MG/L JSOLVED JPER J(MG/L J(MG/L 

DATE JAS K) JNC03) JAS CO3) JCAC03) AS CO2) AS SO4) JAS CL) JAS F) J(MG/L) JAC-FT) JAS N) JAS N) 

JUN 
02... .2 8 J0 J7 J5.1 J2.4 J.5 J<.1 J22 J.03 J<.010 J.02 

NITRO- NITRO- NITRO- NITRO- JPHOS- 
GEN, GEN, GEN, GEN,AM- PHOS- PHOPUS, 

AMMONIA AMMONIA ORGANIC MONIA PHOPIA, ORTHO, 
DIS- DIS- DIS- ORGANIC JDIS- 
SOLVED SOLVED SOLVED DIS. JSOLVED SOLVED 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L 

DATE JAS N) JAS NH4) JAS N) JAS N) JAS P) JAS P) 

JUN 

MANGA- 
IRON. J

IRON. 
SUS- JNESE, JMANGA.• 

TOTAL PENDED IRON, TOTAL NESE, 
RECOV- RECOV- DIS- RECOV- DIS-
ERABLE ERABLE SOLVED ERABLE SOLVED

1 (UG/L J(UG/L (UG/L J(UG/L 
AS FE) JAS FE) JAS FE) JAS MN) JAS MN) 

02... J.040 J.05 J.51 J.55 J<.010 
J

<.010 J490 J410 J80 J10 J4 

462859087260201 - PELISSIER LAKE NEAR MARQUETTE, MI 

SPE- J NITRO- JHARD- JMAGNE- 
CIFIC J GEN JHARD- JNESS, 

SAMP.- CON- J DIS- JNESS NONCAR- 
CALCIUM
1::- Jgi'4!' SODIUM,i 

J

LING DUCT- JPH TEMPER- SOLVED J(MG/L BONATE SOLVED SOLVED SOLVED 
TIME DEPTH ANCE JATURE (MG/L AS J(MG/L (MG/L (MG/L (MG/L PERCENT 

DATE J(FT) J(UMHOS) (UNITS) (DEG C) JAS N) JCAC03) JCAC03) JAS CA) JAS MG) JAS NA) JSODIUM 

AUG 
31... J1135 J3.00 J102 J7.6 J20.5 J.52 J49 J4 J13 J3.9 J1.0 J4 

NITRO- 
SODIUM POTAS- RICAR- JALKA- CARBON JCHLO- FLUO.. reIISJE SOLIDS, GEN, 

AD- Jslum, JRONATE JCAR... JLINITY JDIOXIDE SULFATE JRIDE, JRIDE, JAT 180 JDIS- JNITRITE

L 

DIS- FET-FID BONATE FIELD DIS- DIS- DEG. SOLVED DIS-SORP- DIS-
TTON SOLVED (MG/L FET-FLD (MG/L SOLVED 

J

(MG/L J
(MG/L SOLVED SALVED SOLVEDIi J(TONS SOLVED 

RATIO J (MG/L 

J

(MG/L JAS JAS J (MG/L JGA. JSOLVED  
DATE JAS K) JHCO3) JAS CO3) JCAC03) AS CO2) AS SO4) JAS CL) Jg J(MG/L) JAC-FT) JAS N) 

AUG 
31... J.1 J.6 J55 J0 J45 J2.2 J6.4 J.9 J<.1 J69 J.09 J<.010 

NITRO- NITRO- NITRO- NITRO- NITRO- JPHOS- IRON. JMANGA.- 
GEN. . JGEN, JGEN, JGEN, JGEN,AM- JPHOS- JPHORUS, JIRON, 

J

MONIA +
SUS... JNESE, JMANGA... 

J

NO2+NO3 AMMONIA AMMONIA ORGANIC JPHORUS. °RIM(/' TOTAL PENDED
c/ 

 174: TOTAL NESE, 
DIS- nIs- DIS- DIS- ORGANIC DIS.-. DIS- RECOV-. 

(MG/L 

DIS- 
SOLVED SOLVED SOLVED SOLVED DIS. JSOLVED SOLVED ERABLE 

J

(MG/L J (UG/L J

RECOV- 

(u 
ERABLE
a 
JSOLVED ERABLE SOLVED 

(MG/L J(MG/L J(MG/L 
AS N) J

(MG/L J(MG/L J (UG/L 
DATE JAS N) JAS N) JAS NH4) JAS N) J AS FE) JAS FE) JAra) JAS MN) JAS MN) AS P) JAS P) 

AUG 
.040 31... J.04 J.05 J.44 J.48 J<.010 J<.010 J300 J260 J40 J10 J<10 



   

 

 
 

  

 

 

  

   

497 

89°00' 88°00' 

48000' 

90°00 

47°00' 87°00 86°00 85°00 84°00' 

SUPS R/OR 

46°00' 

SCHOOLCRAFT 

• 

MACK INAC ICHIPPEWA 
83°00 

4 
F 

SCALE 

0_ 20_ 40_60_ 80 MILES 

45°00 

ELANAU 

CHARLEVOIX 

ANTRIM 

CHEBOYGAN P RE 41/UE ISLE 

• 
OTSEGO 

MONTMO­
RENCY 

• 

ALPENA 

BENZ IE 
GRAND 
TRAVERSE KALKASKA CRAWFORD, OSCODA 

• • 
• 

ALCONA 

EXPLANATION 

• 
Observation well 

44°00 
ARRIC 

• 

Pt 
6\MASON 

MANISTEE 

LAKE 

• 

OSCEOLA CLARE GLAD WIN 

10SCOWEXFORD MI SSAUK EE ROSCOMMON OGEM AW 

HURON 
I 
C: 

OCEAN 

• 
MUSKEGON 

NEWAYGO 

--1BAY 
MECOSTA 

MONTCALM 

ISABELLA 

GRATIOT 

MIDLAND 

• 
SAGINAW 

• 

TUSCOLA
L__ 

SANILAC 

C) 

43°00' 

OTTAWA NT 

• 

• 

CLINTON 

•• 

SHIA­
WASSEE 

GEN!SEE 
LAPEER ST. CLAIR 

M ACOMB 

42°00' 

BERRIEN 

ALLEGAN BARRY EATON LIVINGSTO 

• 
OAKLANDI NGHAM 

• •• 

• 
KALAMAZOO CALHOUN 

• 

JACKSON 

• 

WASHT EN AW 

CASS • /ST. JOSEPH 

• • 

BRANCH • 

HILLSDALE 

• 

VAN BUREN 
WAYNE 

• 

LENAWEE 

FIGURE 9.--Map showing location of observation wells published in this report. 



498J
 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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATER 

DATEJDATEJ LEVELJLEVEL
LEVELJLEVELJ
DATEJDATEJ


11.55JJ11.09J10.80
OCT 14J11.13JJAN 13 APR 8JJUL 9J


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 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAY OCTJJDECJJFEBJ• APR JUN AUGJ
NOV JANJMARJMAYJJJULJJSEP 


5 24.45 25.44 26.37 28.33 27.45 23.04 
10 24.52 25.66 26.42 28.45 27.37 23.33 --
15 24.75 25.77 26.47 28.35 27.34 -- 23.58 25.01 
20 24.88 25.85 26.77 28.07 27.13 23.99 23.88 25.24 
25 24.97 26.07 26.86 27.69 26.63 22.35 24.16 25.48 

EOM 25.28 26.19 27.01 27.55 26.26 -- -- 25.68 

MAX 21.98 JUL 20, 1981J
WTR YEAR 1981J MIN 28.46 JAN 12, 1981 


ARENAC COUNTY 


440342083542801. Local number, 19N 5E 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, 


10.09 ft (3.07 m) Nov. 12, 1981. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATERJWATERJWATER 

DATEJDATEJ DATEJDATEJ
LEVELJLEVELJLEVELJLEVELJLEVELJ
DATEJDATEJ LEVEL 


OCT 1JJAN 21 9.54JJ9.26J9.27J9.59JJ9.81
10.04J MAR 4JMAY 21JAUG 12 SEP 17J

NOV 12JFEB 18JAPR 21JJUL 2J
10.09J9.46J9.49J9.62 
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 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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATER 

DATEJ LEVELJLEVELJLEVEL
DATEJ
LEVELJ DATEJDATEJ


OCT 14 11.13JJ11.55JJ11.09J10.80
JAN 13 APR 8JJUL 9J


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 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAY OCTJJDECJFEBJJ' APR JUN AUGJ
NOVJJAN MARJMAYJJJULJJSEP 


5 24.45 25.44 26.37 28.33 27.45 23.04 
10 24.52 25.66 26.42 28.45 27.37 23.33 --
15 24.75 25.77 26.47 28.35 27.34 -- 23.58 25.01 
20 24.88 25.85 26.77 28.07 27.13 -J23.99 23.88 25.24 
25 24.97 26.07 26.86 27.69 26.63 22.35 24.16 25.48 

EOM 25.28 26.19 27.01 27.55 26.26 -- -- 25.68 

MAX 21.98 JUL 20, 1981J
WTR YEAR 1981J MIN 28.46 JAN 12, 1981 


ARENAC COUNTY 


440342083542801. Local number, 19N 5E 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, 


10.09 ft (3.07 m) Nov. 12, 1981. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATERJWATERJWATER 

DATEJLEVELJDATEJDATEJDATEJDATEJDATEJ
LEVELJLEVELJLEVELJLEVELJLEVEL 


JAN 21 9.54JJ9.26J9.27J9.59JJ9.81 

NOV 12 10.09JJ9.46J9.49J9.62 

OCT 1 10.04JJ MAR 4JMAY 21JAUG 12 SEP 17J


FEB 18JAPR 21JJUL 2J




GROUND-WATER LEVELS J 499 

ARENAC COUNTY 

440342083542802. Local number, 19N 5E 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 (5 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, 4.57 ft (1.39 m) below land-surface datum, May 21, 1981; lowest measured, 

6.92 ft (2.11 m) Aug. 21, 1980. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

J

WATER JWATER JWATER J• WATER JWATER JWATER 

J

DATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL 

J

OCT 1 J6.89 JJAN 21 J6.66 JMAR 4 J6.21 JMAY 21 J4.57 JAUGr12 J5.95 JSEP 17 J5.67 

J

NOV 12 J6.80 JFEB 18 J6.91 JAPR 21 J5.14 JJUL 2 J5.66 

BARAGA COUNTY 

463353088144301. Local number, 48N 32W 12DDCC. 
LOCATION.--Lat 46°33'53", long 088°14'43", 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 11/4  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 1980 TO SEPTEMBER 1981 

J

WATER JWATER JWATER JWATER JWATER JWATER 

J

DATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL 

J

NOV 30 J6.80 JJAN 31 J7.32 JMAR 31 J7.20 JMAY 31 J6.85 JJUL 31 J7.40 JSEP 30 J7.24 

J

DEC 31 J7.00 JFEB 29 J6.75 JAPR 30 J6.30 JJUN 30 J6.66 JAUG 31 J7.38 

BARRY COUNTY 

424540085232001. Local number, 4N 9W 5DAAA. 
LOCATION.--Lat 42°45'40", long 085°23'20", 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 DOR 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 1980 TO SEPTEMBER 1981 

J

DATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL 

DEC 22 
J

117.2 JJAN 26 J117.2 
J

MAY 13 J116.9 JAUG 24 J116.1 



J

500J GROUND-WATER LEVELS 


BAY COUNTY 


435128083582401. Local number, 17N 4E 22DCAA. 

LOCATION.--Lat 43°51'28", long 083058'24", Hydrologic Unit 04080102, at end of Second Street, Pinconning. 


Owner: Pinconning Township. 

AQUIFER.--Saginaw Formation of Pennsylvania 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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATERJWATERJWATER 

DATEJDATEJDATEJDATEJDATEJ LEVEL
LEVELJLEVELJLEVELJLEVELJLEVELJDATEJ


NOV 21J1.93JJAN 30JMAR 4JMAY 21JJUL 2JAUG 12J
1.94J1.84J1.83J2.86J3.49 

DEC 16J1.67JFEB 25JAPR 21J
1.84J1.98 


BRANCH COUNTY 


415602084593701. Local number, 6S 6W 22CABA. 

LOCATION.--Lat 41°56'02", long 084°59'37", 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 level, 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAYJOCTJNOVJDECJJANJMARJMAYJJULJSEP
FEBJAPRJJUNJ' AUGJ


5J12.1 17.1 17.5 20.5J17.7 21.1 12.5 21.4 21.1 12.3 19.8 12.6 
10J16.7 21.2 20.5 13.7J21.2 19.8 21.4 13.7 20.3 21.9 20.3 16.0 
15J20.3 13.0 19.7 17.6J13.5 13.7 20.5 21.2 20.3 22.7 11.8 20.9 
20J16.7 17.4 13.0 19.9J20.3 20.4 20.7 -- 13.2 16.8 16.4 12.6 
25J14.4 17.9 13.7 21.0J19.8 22.0 13.4 14.2 20.5 12.8 22.2 16.2 

EOMJ21.3 13.1 13.1 13.5J13.5 21.0 19.8 13.2 20.9 20.5 21.4 20.1 

WTR YEAR 1981 MAX 10.4 AUG 2, 1981 MINJ22.7 JUL 15, 1981 

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 1980 TO SEPTEMBER 1981 


WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 

OCTJ1 3.30 DEC 24 3.59 FEB 25 3.05 APR 22 3.35 JUN 17 3.24 AUG 12 3.80 
8 3.30 31 3.66 MARJ4 3.10 29 3.10 24 3.32 19 3.94 
15 3.50 JANJ7 3.70 11 3.30 MAYJ6 3.20 JULJ1 3.50 26 4.10 
22 3.60 14 3.76 18 3.44 3.14 8 3.54 2 4.08
13 SEPJ

29 3.70 21 3.80 25 3.52 20 3.10 15 3.70 9 4.06 


NOV 28 3.98 29 3.90 1 27 3.15 22 3.76 16 4.01
APRJ3.54 

DECJ4.00 FEBJ3.50 8 3.50 JUNJ3.13 29 3.62 23 4.04
3 4 3 


10 3.83 11 3.36 15 3.41 10 3.18 AUGJ3.64 30 3.85
5 

17 3.66 18 3.25 
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CALHOUN COUNTY 

422025085084001. Local number, 1S 7W 32DABA. 
LDCATION.--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 1980 TO SEPTEMBER 1981 

DAY JOCT JNOV JDEC JJAN JFEB JMAR JAPR JMAY JJUN JJUL JAUG JSEP 

5 7.10 7.35 7.00 7.90 6.40 6.20 6.70 6.30 9.02 7.35 6.80 
10 7.35 7.20 8.10 7.30 6.50 6.75 5.60 5.90 7.80 6.90 6.90 
15 7.00 7.35 9.00 7.40 5.70 6.10 5.90 6.40 6.30 8.40 7.60 
20 7.30 7.95 7.80 5.80 5.70 5.30 6.10 7.30 8.60 8.70 6.50 
25 7.00 8.60 6.80 7.10 6.80 6.50 6.60 6.04 7.60 5.90 6.30 

EOM 7.90 7.80 6.80 5.90 7.20 5.70 6.80 7.50 7.00 8.00 5.40 

414651085575601. Local number, 8S 14W 17BAAA. 
LOCATION.--Lat 41°46'51", long 085°57'56", Hydrologic 

Owner: Ted Little. 
AQUIFER.--Glacial deposits of Pleistocene age. 
WELL CHARACTERISTICS.--Dug water-table well, diameter 
DATUM.--Altitude of land-surface datum is 840 ft (256 

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 1980 TO SEPTEMBER 1981 

WATER 
J

WATER 
J

WATER 
J

WATER JWATER 
J

WATER 
DATE JLEVEL 
J

DATE 
J

LEVEL JDATE 
J

LEVEL 
J

DATE JLEVEL JDATE JLEVEL 
J

DATE 
J

LEVEL 

OCT 24 J50.70 
J

DEC 23 
J

50.90 JFEB 25 J51.75 JAPR 23 J51.10 JJUN 23 J49.70 
J

AUG 25 J50.10 
NOV 24 J50.75 
J

JAN 23 
J

51.30 JMAR 25 J51.60 JMAY 26 J50.95 JJUL 27 J50.00 
J

SEP 26 J49.20 

CHEBOYGAN COUNTY 

454427084424001. Local number, 39N 3W 29CBCB1. 
LOCATION.--Lat 45°44'27", long 084042'40", 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, 

11.68 ft (3.56 m) Feb. 11, 1982. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

WATER 
J

WATER JWATER JWATER JWATER 
J

WATER 
DATE JLEVEL 
J

DATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE 
J

LEVEL 

OCT 22 
J

11.23 JJAN 5 J11.36 JMAR 19 J9.14 JJUN 2 J7.89 JAUG 12 J10.55 
J

SEP 9 J11.19 
DEC 2 
J

11.32 JFEB 11 J11.68 JAPR 27 J6.85 JJUL 7 J8.94 

CASS COUNTY 

Unit 04050001, 2 mi (3 km) east of Adamsville on U.S. Highway 112. 

28 in (71 cm), depth 55 ft (17 m), cribbed with brick to open bottom. 
m). Measuring point: Top of wooden platform, 1.00 ft (0.30 m) above land-surface 
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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, 

6.47 ft (1.97 m) Feb. 11, 1982. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

J

WATER JWATER JWATER JWATER JWATER JWATER 
DATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL 

OCT 22 J5.88 JJAN 5 J6.20 JMAR 19 J5.00 JJUN 2 J3.97 JAUG 12 J5.66 JSEP 9 J6.02 
DEC 2 J6.08 JFEB 11 J6.47 JAPR 27 J3.26 JJUL 7 J4.68 

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 1980 TO SEPTEMBER 1981 

DAY JOCT JNOV JDEC JJAN JFEB JMAR JAPR JMAY JJUN JJUL JAUG JSEP 

5 J22.93 23.54 J24.00 -- 25.35 23.42 23.81 24.21 24.70 
10 J23.07 23.62 24.52 25.03 J25.42 25.12 -- 23.42 23.89 24.25 24.71 
15 J23.18 23.72 -- 25.50 23.48 23.94 24.37 24.79 
20 J23.27 23.79 25.57 23.59 23.98 24.44 24.87 
25 J23.36 23.87 25.66 23.69 24.06 24.53 24.96 

EOM J23.47 23.94 25.76 23.79 24.14 24.63 25.05 

WTR YEAR 1981 MAX J22.81 OCT 1, 1980 MIN 25.80 MAR 3, 1981 

CLINTON COUNTY 

425410084323501. Local number, 6N 2W 16DDAD. 
LOCATION.--Lat 42054'10", 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 1980 TO SEPTEMBER 1981 

WATER JWATER JWATER JWATER JWATER JWATER 
DATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL 

OCT 20 J18.82 JDEC 22 J18.83 JFEB 23 J18.50 JAPR 21 J18.00 JJUN 22 J17.87 JAUG 21 J18.83 
NOV 24 J18.99 JJAN 23 J18.85 JMAR 23 J18.38 JMAY 26 J17.63 JJUL 21 J18.53 JSEP 22 J18.81 
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CRAWFORD COUNTY 


443308084245001. Local number, 25N 1W 15DDCD. 

DOCATION.--Lat 44°33'08", long 084°24'50", 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


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

5 30.75 30.87 30.98 31.22 31.38 31.52 31.15 30.31 30.01 29.95 
10 30.75 30.93 31.00 31.25 31.43 31.49 31.05 30.20 30.00 29.91 
15 30.77 30.93 31.00 31.27 31.48 -- 31.46 30.91 30.13 30.00 29.88 --
20 30.78 30.93 31.14 31.31 31.50 31.60 31.38 30.77 30.13 30.00 -- 29.65 
25 30.79 30.96 31.15 31.32 -- 31.62 31.29 30.62 30.07 30.00 29.71 

EOM 30.83 30.96 31.16 31.38 36.54 31.23 30.46 30.04 30.00 29.75 

INTR YEAR 1981J MIN 31.63 MAR 22, 1981
MAX 29.63 SEP 19, 1981J


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. 


. 

LOW VALUES 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981


DAY OCTJJDECJJFEBJAPR JUN AUGJ
NOV JANJMARJMAYJJJULJJSEP 


5 5.99 6.22 6.15 6.18 6.47 5.98 5.46 5.24 5.49 5.80 5.91 6.26 
10 6.02 6.27 6.15 6.34 6.44 5.97 5.50 5.26 5.58 6.06 5.96 6.10 
15 6.08 6.22 6.17 6.32 -- 5.88 5.53 5.29 5.62 6.26 5.96 6.01 
20 6.06 6.21 6.21 6.36 6.31 5.92 5.41 5.43 5.51 6.14 6.15 6.09 
25 6.20 6.19 6.21 6.31 6.10 5.90 5.19 5.42 5.55 6.28 6.30 6.22 

EOM 6.17 6.14 6.21 6.44 5.96 5.74 5.26 5.57 5.68 6.55 6.09 6.21 

MAX 5.07 APR 24, 1981J
WTR YEAR 1981JJ MIN 6.60 AUG 2, 1981 


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, 11/4 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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATERJWATERJWATE 

DATEJDATEJDATEJDATEJDATEJDATEJ
LEVELJLEVELJLEVELJLEVELJLEVELJLEVEL 


DEC 18J

NOV 12 14.84JJ15.39JJ14.64J13.75 

OCT 21 14.70JJ15.11JMAR 4J15.35JMAY 27J14.22JAUG 6 14.05JJSEP 2J14.45 


JAN 21 APR 16JJUL 2J
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EATON COUNTY 


424435084365001. Local number, 4N 3W 12CDAD. 

LOCATION.--Lat 42°44'35", long 084°36'50", 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


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

5 87.00 94.80 97.16 81.90 86.03 85.30 83.48 85.87 94.58 94.72 91.16 89.78 
10 93.32 96.12 96.74 84.36 87.83 84.50 83.16 85.70 96.18 98.75 89.67 90.73 
15 92.97 96.47 90.20 84.50 88.49 85.18 84.87 85.77 89.14 99.30 96.66 
20 92.83 97.25 90.62 85.39 85.44 89.01 87.00 89.4 1 88.67 98.32 96.39 
25 93.64 96.95 87.04 85.50 83.38 91.02 87.77 91.03 88.75 96.38 99.92 

EOM 95.06 95.11 82.60 86.35 84.64 85.46 89.22 93.18 94.05 90.97 97.11 

MAX 81.3 JAN 3, 1981J
WTR YEAR 1981J MIN 100.3 AUG 27, 1981 


GENESEE COUNTY 


425552083382801. Local number, 6N 7E 9DCCC. 

LOCATION.--Lat 42°55'52", long 083038'28", 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 leve1,52.3 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAYJOCTJDECJFEBJAPRJJUNJAUGJ
NOVJJANJMARJMAYJJULJSEP 


5 62.33 60.21 61.85 67.99 65.24 64.03 62.14 57.43 64.73 68.05 68.03 64.96 

10 61.29 60.15 63.34 68.62 64.49 63.98 62.59 57.57 64.30 72.58 67.13 62.77 

15 61.11 61.38 61.78 67.56 65.54 63.63 62.35 57.27 62.92 72.12 68.28 62.77 

20 60.50 62.38 61.80 65.43 65.29 63.52 62.42 58.67 64.80 71.99 68.08 61.29 

25 60.54 61.59 63.49 64.87 65.71 62.96 58.92 60.67 62.60 71.77 72.41 61.38 


EOM 60.21 61.65 64.02 65.19 65.73 63.00 57.41 63.38 68.34 66.30 66.98 60.45 


MAX 57.16 MAY 16, 1981J
WTR YEAR 1981J MIN 74.44 JUL 13, 1981 


GRAND TRAVERSE COUNTY 


443921085213501. Local number, 26N 9W 14ABAA. 

LOCATION.--Lat 44°39'21", long 085°21'35", 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, 27.54 ft 


(8.39 m), Mar. 5, 1981. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAYJOCT NOVJDEC JAN FEB MAR APR MAY JUN JUL AUG SEP 


26.29 

10J26.63 -- 26.55 26.25 26.29 26.54 26.79 


5J26.58 27.54 26.62 26.29 26.25 26.49 26.75 

26.33 


15J 26.49 26.24 26.32 26.58 26.84
26.38 

20J 26.93 -- 26.44 26.22 26.35 26.62 26.88
26.43 

25J 27.26 26.79 26.39 26.22 26.40 26.66 26.92
26.47 


EOMJ 26.71 26.33 26.24 26.46 26.71 26.96
26.53 


WTR YEAR 1981 MAXJ26.21 JUN 20, 21, 22, 1981 MIN 27.54 MAR 5, 1981 
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HILLSDALE COUNTY 

415154084315401. Local number, 7S 2W 15BCBA1. 
LOCATION.--Lat 41051'54", long 084031'54", 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, 47.14 ft (14.37 m) below land-surface datum, Sep. 22, 1981; lowest measured, 

49.00 ft (14.93 m) Mar. 15, 1979. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

WATER JWATER JWATER JWATER JWATER JWATER 

J

DATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL 

J

OCT 9 J48.04 JDEC 18 J48.10 JFEB 23 J47.89 JMAY 22 J47.53 JAUG 18 J47.22 JSEP 22 J47.14 

J

NOV 18 J48.21 JJAN 21 J48.27 JMAR 24 J47.90 JJUL 13 J47.26 

HILLSDALE COUNTY 

415236084313701. Local number, 7S 2W 10BDDD. 
LOCATION.--Lat 41°52'36", long 084°31'37", 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 11/4  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, 6.80 ft (2.07 m) below land-surface datum, Feb. 23, 1981; lowest measured, 

11.1 ft (3.38 m), Sept. 21, 1967. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

WATER JWATER JWATER JWATER JWATER JWATER 

J

DATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL 

J

OCT 9 J8.17 JDEC 18 J7.69 JFEB 23 J6.80 JMAY 22 J7.26 JAUG 18 J7.27 JSEP 22 J7.24 

J

NOV 18 J8.32 JJAN 21 J8.47 JMAR 24 J7.78 JJUL 13 J7.26 

INGHAM COUNTY 

424424084340301. Local number, 4N 2W 17ABAA. 
LOCATION.--Lat 42°44'24", long 084°34'03", Hydrologic Unit 04050004, at Kirby and Logan Streets, Lansing. 

Owner: City of Lansing. 
AQUIFER.--Saginaw Formation of Pennsylvania age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 20 in (51 cm), depth 424 ft (129 m). 
DATUM.--Land-surface datum is 858.72 ft (261.74 m) National Geodetic Vertical Datum of 1929. Measuring point: Plywood shelter base, 

0.5 ft (0.2 m) above 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 level, 34.3 ft (10.5 m) below land-surface datum, Dec., 1929; lowest, 168.3 ft (51.3 m) 

May 7, 1968. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
LOW VALUES 

DAY JOCT NOV JDEC JAN FEB JMAR APR MAY JUN JUL AUG SEP 

5 112.3 J112.8 112.0 111.9 113.6 113.4 113.1 113.5 114.0 
10 112.7 J112.8 112.0 112.1 113.3 113.5 113.5 113.5 113.6 
15 112.7 J112.5 111.6• 112.8 113.3 113.6 113.5 113.4 113.9 
20 112.6 J113.3 111.7 112.7 113.4 113.5 113.3 113.7 114.0 
25 113.0 J112.9 111.2 113.2 113.2 113.4 113.7 113.9 114.4 

EOM J112.5 112.4 J111.7 111.9 -- J113.4 113.4 113.6 113.5 113.8 113.7 114.5 

WTR YEAR 1981 MAX J110.8 FEB 25, 1981 MIN 114.5 SEP 22, 23, 24, 28, J29, 30, 1981. 
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IOSCO 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. J • 
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, 

32.06 ft (9.76 m) Apr. 16, 1981. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

WATER 
J

WATER 
J

WATER 
J

WATER JWATER 
J

WATER 
DATE JLEVEL 
J

DATE JLEVEL 
J

DATE JLEVEL 
J

DATE JLEVEL JDATE JLEVEL 
J

DATE JLEVEL 

OCT 6 J30.69 JNOV 24 
J

31.07 JJAN 20 J31.61 JMAR 24 J32.00 JJUN'il J31.22 
J

AUG 10 
J

31.12 
31 J30.88 JDEC 22 
J

31.30 JFEB 18 J31.85 JAPR 16 J32.06 JJUL 13 J31.02 
J

SEP 10 
J

31.39 

IRON COUNTY 

461257088542001. Local number, 44N 37W 14BBCA. 
LOCATION.--Lat 46°12'57", long 088°54'20", Hydrologic Unit 04030106, 0 .5 mi (0.8 km) south of Elmwood on FFH 16. 

Owner: State Highway Department. 
AQUIFER.--Sand and gravel of Pleistocene age. 
WELL CHARACTERISTICS.--Driven water-table well, diameter 6 in (15 cm), depth 102 ft (31 m). 
DATUM.--Altitude of land-surface datum is 1,730 ft (527 m). Measuring point: Top of plywood shelter base, 4.21 ft (1.28 m) above 

land-surface datum. 
PERIOD OF RECORD.--October 1959 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 91.84 ft (27.99 m) below land-surface datum, Oct. 3, 1973; lowest measured, 

96.72 ft (29.48 m) Oct. 4, 1976. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

WATER 
J

WATER JWATER 
DATE JLEVEL 
J

DATE JLEVEL JDATE JLEVEL 

NOV 14 J92.99 
J

MAR 31 J93.32 JJUL 14 J93.01 

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 October 1981. 
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 1980 TO SEPTEMBER 1981 
LOW VALUES 

DAY JOCT JNOV JDEC JJAN JFEB JMAR JAPR JMAY JJUN JJUL 
J

AUG 
J

SEP 

5 J29.70 33.71 J35.22 23.07 34.58 35.53 32.16 33.28 38.78 25.09 37.41 
10 J34.95 33.76 J34.93 -- 34.10 34.91 35.15 33.05 39.18 35.11 35.80 
15 J33.71 34.15 J32.70 -- 33.58 32.63 37.20 34.50 36.68 38.54 41.15 
20 J32.16 36.19 J34.60 32.40 36.16 34.68 32.29 32.31 36.04 37.38 
25 J34.06 35.89 J26.40 31.20 36.14 35.48 35.16 31.74 38.77 38.99 

EOM J33.84 23.12 J23.30 34.05 32.17 32.91 35.19 34.15 35.76 36.17 

WTR YEAR 1981 MAX J18.02 JAN 4, 1981 MIN 45.45 AUG, 1981 
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KALAMAZOO COUNTY 


421641085350601. Local number, 2S 11W 22CDBB. 

LOCATION.--Tat 42°16'41", long 085°35'06", Hydrologic Unit 04050003, at southwest corner Crosstown 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


• 

DAY OCTJJDECJJFEBJAPR JUNJAUGJ
NOV • JANJMARJMAYJJJULJSEP 


5 8.19 8.07 7.77 7.43 7.28 7.34 7.50 7.68 7.90 8.17 8.71 9.34 
10 8.19 8.04 7.71 7.40 7.29 7.36 7.53 7.72 7.95 8.24 8.81 9.41 
15 8.18 8.03 7.66 7.34 7.30 7.38 7.57 7.75 8.01 8.33 8.92 9.49 
20 8.16 ',.97 7.63 7.30 7.30 7.41 7.60 7.77 8.05 8.43 9.04 9.58 
25 8.15 7.91 7.57 7.29 7.30 7.44 7.63 7.81 8.06 8.51 9.13 9.64 

EOM 8.12 7.83 7.49 7.28 7.32 7.47 7.65 7.85 8.11 8.62 9.24 9.70 

MAX 7.27 JAN 31, 1981J
WTR YEAR 1981J MIN 9.70 SEP 30, 1981 


KALAMAZOO COUNTY 


421325085404801. Local number, 3S 12W 11BDAD. 

LOCATION.--Lat 42°13'25", long 085°40'48", 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


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


5 -0.33 +0.32 +0.44 +0.40 +0.36 +0.30 +0.11 +0.27 +0.15 -0.07 -0.59 -0.26 

10 -0.37 +0.33 +0.43 +0.40 +0.45 +0.40 +0.10 +0.32 +0.06 -0.44 -0.58 -0.23 

15 -0.42 +0.33 +0.45 +0.34 +0.37 +0.30 +0.07 +0.34 +0.05 -0.42 -0.39 -0.25 

20 -0.45 +0.36 +0.42 +0.31 +0.34 +0.44 +0.10 +0.35 +0.04 -0.50 -0.54 +0.02 

25 +0.12 +0.35 +0.44 +0.32 +0.32 +0.27 +0.22 +0.32 -0.01 -0.51 -0.39 +0.08 


EOM +0.27 +0.37 +0.42 +0.28 +0.30 +0.15 +0.30 +0.30 -0.04 -0.53 -0.31 +0.27 


MAX +0.64 MAY 16, 1981J
WTR YEAR 1981J MIN -0.65 AUG 11, 1981 


KENT COUNTY 


425030085434901. Local number, 5N 12W 4DCCD. 

LOCATION.--Lat 42050'30", long 085°43'49", 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.--Mbnthly 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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATERJWATERJWATER 

DATEJDATEJDATEJDATEJ LEVELJLEVEL
LEVELJLEVELJ DATEJDATEJ
LEVELJLEVELJ


OCT 27JDEC 22JMAR 4JMAY 13J 10.42J11.00
11.02J10.59J10.14J8.56JJUL 21JAUG 24J

NOV 24 11.15JJ10.90J10.10J9.36
JAN 26JAPR 6JJUN 15J
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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 1980 TO SEPTEMBER 1981 

WATER JWATER JWATER JWATER JWATER JWATER 
DATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL 

DEC 10 J15.82 JFEB 20 J16.05 JAPR 21 J15.83 JMAY 19 J15.42 JJUN •lb J15.42 JAUG 25 J16.32 
JAN 21 J15.85 JMAR 31 J15.92 

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, 113.74 ft (34.67 m), Aug. 25, 1981. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

WATER JWATER JWATER JWATER JWATER JWATER 
DATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL JDATE JLEVEL 

OCT 31 J113.35 JMAR 4 J113.71 JMAY 18 J113.62 JJUN 18 J113.71 JJUL 30 J113.64 JAUG 25 J113.74 
DEC 10 J113.20 JAPR 23 J113.42 

LEELANAU COUNTY 

445011086031401. Local number, 28N 14W 18BABB1. 
LOCATION.--Lat 44°50'11", long 086°03'14", 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, 23.08 ft (7.03 m) below land-surface datum, Apr. 23, 1981; lowest, 24.42 ft 

(7.44 m) Sep. 29, 1981. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 
LOW VALUES 

DAY JOCT JNOV JDEC JJAN JFEB JMAR JAPR JMAY JJUN JJUL JAUG JSEP 
5 J23.98 24.00 24.07 24.02 24.10 J23.60 23.66 23.14 23.46 23.76 24.09 24.31 
10 J23.98 24.02 24.07 24.03 24.11 J23.54 23.40 23.15 23.53 23.81 24.13 24.32 
15 J24.00 24.02 24.03 24.02 24.13 J23.55 23.25 23.18 23.58 23.87 24.17 24.35 
20 J23.99 24.02 24.04 24.05 24.06 J23.63 23.13 23.24 23.62 23.92 24.20 24.37 
25 J23.96 24.04 24.03 24.06 23.91 J23.73 23.12 23.31 23.67 23.98 24.24 24.39 

EOM J23.99 24.03 24.00 24.10, 23.77 J23.73 23.11 23.41 23.72 24.04 24.27 24.42 

WTR YEAR 1981 MAX J23.08 APR 23, 1981 MIN 24.42 JSEP 29, 1981 



509
GROUND-WATER LEVELSJ
 

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 oik the Onsted State Game 


Area. 

Owner: State Department of Natural Resources. 


AQUIFER.--Sand of Pleistocene age­. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 14 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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATERJWATERJWATER 

DATEJDATEJDATEJDATEJ LEVELJLEVEL
LEVELJ'LEVELJ DATEJDATEJ
LEVELJLEVELJ


OCT 3 17.20JJ16.86JJ16.60J JUL 2JSEP 14J
DEC 11 FEB 20J 16.63J16.98J16.88 

NOV 6 17.16JJ17.14JJ16.87J16.59J17.03 


APR 27J

JAN 16 MAR 24JJUN 5JAUG 17J


LIVINGSTON COUNTY 


422853083402801. Local number, 1N 6E 13DBAB. 

LOCATION.--Lat 42°28'53", 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAY OCTJJDECJJFEBJAPR JUN ,AUGJ
NOV JANJMARJMAYJJJULJJSEP 


5 16.31 16.15 16.51 16.61 16.53 15.64 15.47 15.28 15.07 15.08 15.10 15.19 
10 16.24 16.31 16.44 16.62 16.52 15.54 15.48 15.23 15.07 15.09 15.14 15.17 
15 16.22 16.31 16.48 16.62 16.57 15.51 15.49 15.18 15.08 15.14 15.05 15.14 
20 16.13 16.35 16.59 16.62 15.70 15.48 15.39 15.15 15.05 15.09 15.19 15.15 
25 16.12 16.38 16.59 16.62 15.69 15.52 15.32 15.10 15.04 15.04 15.29 15.19 

EOM 16.15 16.39 16.59 16.58 15.66 15.48 15.32 15.10 15.03 15.04 15.34 15.27 

WTR YEAR 1981J MIN 16.62 JAN 10, 1981
MAX 15.03 JUN 25, 1981J


MACKINAC COUNTY 


460321084354801. Local number, 42N 2W 7AABB. 

LOCATION.--Lat 46°03'21", long 084°35'48", 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAY OCTJJDECJFEBJMARJMAYJJJULJJSEP
NOV�JANJ APR JUN AUGJ


5 28.93 29.35 28.85 28.54 29.52 26.29 24.29 21.49 24.40 25.80 27.91 29.48 
10 28.99 29.54 28.58 28.75 29.63 26.50 17.98 22.08 24.63 26.25 28.04 29.56 
15 29.16 29.44 28.35 28.87 29.91 26.31 18.57 22.68 24.97 26.62 28.32 29.76 
20 29.14 29.25 28.50 29.05 29.59 26.02 19.43 23.29 24.65 26.81 28.69 29.91 
25 29.18 29.12 28.45 29.08 26.49 26.00 20.08 23.78 25.18 27.25 29.00 30.10 

EOM 29.21 28.68 28.45 29.46 26.38 23.95 20.75 24.40 25.58 27.70 29.22 30.11 

MAX 17.90 APR 10, 1981J
WTR YEAR 1981J MIN 30.11 SEP 30, 1981 
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MARQUE IIE 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


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

5 14.16 14.59 15.03 15.50 16.13 16.32 14.80 13.65 13.32 12.93 13.86 14.44 
10 14.24 14.75 15.10 15.60 16.22 16.32 14.40 13.04 13.40 13.09 13.88 14.52 
15 14.36 14.78 15.14 15.70 16.22 16.36 14.25 13.03 13.34 13.23 13.94 14.67 
20 14.43 74.80 15.25 15.77 16.30 16.41 14.21 13.13 12.80 13.39 14.05 14.76 
25 14.53 14.89 15.31 15.83 16.32 16.48 14.06 13.21 12.85 13.55 14.17 14.90 

EOM 14.59 14.91 15.40 16.04 16.28 16.00 13.78 13.29 12.91 13.74 14.29 14.95 

MAX 12.76 JUN 24, 1981J
WTR YEAR 1981J MIN 16.49 MAR 27, 1981 


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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATER 

DATEJDATEJDATEJDATEJ
LEVELJLEVELJLEVELJLEVEL 


NOV 14 4.72JJ5.70J4.82J5.71
FEB 5JJUN 4JSEP 24J


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, 35.39 ft (10.79 m) below land-surface datum, Jul. 2, 1981; lowest 


measured, 40.55 ft (12.36 m) Nov. 2, 1978. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATERJWATERJWATER 

DATEJLEVELJDATEJDATEJDATEJDATEJDATEJ
LEVELJLEVELJLEVELJLEVELJLEVEL 


36.66J37.53JJ36.01J35.70J37.29JJ36.30 

DEC 8 37.02JJ37.10JJ35.49J35.39 

NOV 3JJAN 13 MAR 23JJUN 2JAUG 17 SEP 14J


FEB 18 APR 27JJUL 2J
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M3NROE COUNTY 


415235083414001. Local number, 7S 6E 15ADBB. 

LOCATION.--Lat 41052'35" long 083°41'50", 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; ldwest meas-


ured, 6.69 ft (2.04 m), Dec. 29, 1976. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATERJWATERJWATER 

DATEJDATEJ LEVELJLEVELJLEVELJLEVEL
LEVELJ DATEJ
LEVELJ DATEJDATEJDATEJ


5.41J SEP 14J

DEC 8 5.36JJ5.59J4.87J4.46 


JAN 13J 5.16J4.74J4.91JJ
NOV 3 4.83JJ MAR 23JJUN 2JAUG 17 4.87 

FEB 18JAPR 27JJUL 2J


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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATER 

DATEJLEVELJDATEJDATEJDATEJ
LEVELJLEVELJLEVEL 


DEC 23 1.22JJ0.37JJ1.38J3.67
MAR 2 MAY 28JAUG 25J


OAKLAND COUNTY 


424133083293201. Local number, 3N 8E 3DBAB. 

LOCATION.--Lat 42°41'33", long 083029'32", 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 October 1981. 

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 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAY OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUGJSEP 

5 10.02 10.11 10.24 10.32 9 46 9.52 9.22 9.37 
10 10.06 10.16 10.27 10.34 9.50 9.53 9.24 9.44 --
15 10.05 10.15 9.90 10.27 10.27 9.55 9.22 8.97 -- 10.08 10.02 
20 10.04 10.17 10.12 10.29 9.63 9.64 9.26 9.08 --
25 10.01 -- 10.15 10.26 9.36 9.64 9.16 9.16 

EOM 10.03 10.14 10.34 9.34 9.48 9.12 9.30 

WTR YEAR 1981J MIN 10.74 AUG 1981
MAX 8.95 MAY 15, 1981J
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OCEANA COUNTY 


433133086082601. Local number, 13N 15W 18AAAA. 

LOCATION.--Lat 43031'33", long 086°08'26", Hydrologic Unit 04060101, approximately 6 mi (10 km) 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 1980 TO SEPTEMBER 1981 


DAYJOCT NOV DEC JAN FEBJMAR APR MAY JUN JUL AUG SEP 

5J38.97 39.05 39.22 39.38 39.44J39.48 39.40 39.01 .38.67 38.48 38.69 39.03 
10J38.94 39.14 39.27 39.39 39.44J39.50 39.35 38.94 38.63 38.49 38.75 39.07 
15J38.95 39.15 39.27 39.38 39.45J39.48 39.33 38.87 38.60 38.49 38.80 39.14 
20J38.94 39.16 39.33 39.40 39.46J39.48 39.23 38.82 38.57 38.48 38.86 39.19 
25J38.95 39.21 39.34 39.38 39.49J39.50 39.16 38.77 38.54 38.55 38.91 39.25 

EOMJ39.00 39.19 39.32 39.42 39.46J39.43 39.08 38.72 38.53 38.64 38.96 39.30 

WTR YEAR 1981 MAXJ38.46 JUL 13, 1981 MIN 39.52JMAR 8, 1981 

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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATER 

DATEJ LEVELJLEVELJLEVEL
LEVELJDATEJDATEJDATEJ


10.72J12.75J10.24J10.03
OCT 1JJAN 19JAPR 20JJUL 2J


ONTONAGON COUNTY 


465002089321601. Local number, 51N 41W 8BDBC. 

LOCATION.--Lat 46050'02", long 089°32'16", 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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATER 

DATEJDATEJLEVELJDATEJLEVELJDATEJLEVEL
LEVELJ


NOV 13J11.20JFEB 4JJUN 10JAUG 20J
11.48J9.67J11.86 
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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), deptfi 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, 34.24 ft (10.44 m) Mar. 26, 1981. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATERJWATERJWATER 

DATEJDATEJDATEJDATEJDATEJ LEVEL
DATEJ
LEVELJLEVELJLEVELJLEVELJLEVELJ


NOV 6JDEC 23 MAR 26JJUN 1JAUG.11JSEP 8J
33.07J33.54JJ34.24J33.45J33.83J34.07 

DEC 4 33.38JJ34.11JJ33.76J33.50
FEB 13 APR 29JJUL 8J


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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATER 

DATEJDATEJDATEJDATEJ
LEVELJLEVELJLEVELJLEVEL 


OCT 8 14.44JJ15.52JJ8.37J11.29
FEB 17 APR 13JJUL 8J


ROSCOMON COUNTY 


442722084350701. Local number, 24N 2W 20BABA. 

LOCATION.--Lat 44°27'22", long 084035'07", 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


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

5 4.96 5.05 5.03 4.99 5.17 4.61 4.21 3.65 4.05 4.49 4.92 5.10 
10 5.00 5.06 4.97 5.02 5.19 4.56 4.10 3.69 4.15 4.56 4.90 5.15 
15 5.02 5.05 4.93 5.05 5.22 4.51 3.98 3.71 4.24 4.65 4.97 5.18 
20 5.01 5.01 4.94 5.09 5.03 4.49 3.93 3.80 4.33 4.74 5.05 5.22 
25 5.02 5.01 4.95 5.11 4.85 4.48 3.94 3.86 4.36 4.81 5.07 5.25 

EOM 5.03 5.02 4.97 5.16 4.73 4.34 3.73 3.97 4.40 4.87 5.07 5.26 

MAX 3.63 APR 4, 1981J
WTR YEAR 1981J MIN 5.26 SEP 28, 1981 
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SAGINAW COUNTY 


431457084194401. Local number, lON lE 22DADA1. 

LOCATION.--Lat 43°14'57", long 084°19'44", Hydrologic Unit 04080203, west side of Merrill Road 0.35 mi (0.56 m) north of Marion Springs. 


Owner: U.S. Geological Survey 

AQUIFER.--Saginaw Formation of Pennsylvanian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), depth 210 ft (64 m), cased to 170 ft (52 m). 

DATUM.--Altitude of land-surface datum is 657 ft (200 m). Measuring point: Plywood instrument shelf, 2.5 ft (0.8 m) above land-


surface datum. 

PERIOD OF RECORD.--December 1977 to present. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 7.93 ft (2.42 m) below land-surface datum, Feb. 10, 1981; lowest 10.00 ft (3.05 m) 


Sept. 14,JJ
1978. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAYJOCT DECJFEBJJAPR JUN AUG
NOVJJAN MARJMAYJJJUL SEP 


8.46 -- 8.33 8.74 

10J8.71 8.53 8.30 8.22 8.21 8.27 8.39 8.63 8.81 8.78 

15J8.67 8.48 8.26 8.13 8.32J 8.17 8.38 8.68 8.89 


5J8.79 8.36 8.29 8.26J 8.26 8.49 8.83 


- 8.78 

20J8.56 8.44 8.43 8.19 8.23 -- 8.28 8.47 8.63 8.90 8.81 

25J8.48 8.47 8.31 8.10 -- 8.22 8.24 8.48 8.80 9.00 8.90 


EOMJ8.48 8.26 8.12 8.31 8.19 8.37 8.56 8.75 8.83 8.76 


WTR YEAR 1981 MAX 7.93 FEB 10, 1981 MIN 9.00J
AUG 25, 1981 


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 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAY OCTJJDECJJFEBJAPR JUNJAUGJ
NOV JANJMARJMAYJJJULJSEP 


21.11 20.87 20.71J19.03 18.85 20.57 

10J21.08 20.66 18.92 18.45 20.08 18.83 

5J21.03 20.64 18.90 18.30 19.74 18.75 


21.11 20.32 20.74J18.66 19.18 20.38 

15J21.11 21.05 20.40 -- 20.57J18.50 19.22 20.30 20.41 19.18
18.95 17.80 

20J20.94 21.05 19.54J18.60 19.41 20.34 20.55
20.57 19.06 18.06 18.39 

25J20.91 21.07 20.62 19.00J18.45 19.46 20.60 20.74 18.34
19.08 18.24 


EOMJ21.03 20.70 18.95 18.04 18.65 20.42 18.09
20.98 20.57 18.81J 19.71 19.96 


WTR YEAR 1981 MAXJMAY 12, 1981 21.30J
17.68 MIN OCT 2, 1980 


SCHOOLCRAFT COUNTY 


461720085565201. Local number, 45N 13W 16CCCB. 

LOCATION.--Lat 46017'20", 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


NOVJJANJMARJMAYJJJULJSEP
DAY OCTJJDECJFEBJAPR JUNJAUGJ


5J5.76 5.63 5.58 5.35 5.22 5.19 5.14 5.37 5.50 5.43 5.65 5.85 
10J5.75 5.67 5.54 5.29 5.23 5.22 5.32 5.33 5.45 5.47 5.68 5.84 
15J5.76 5.54 5.52 5.25 5.25 5.20 5.38 5.35 5.33 5.53 5.72 5.86 
20J5.66 5.52 5.47 5.26 5.21 5.19 5.34 5.43 5.37 5.56 5.75 5.88 
25J5.58 5.56 5.40 5.25 5.24 5.25 5.37 5.44 5.40 5.59 5.78 5.94 

EOMJ5.60 5.52 5.39 5.28 5.20 5.16 5.31 5.45 5.42 5.62 5.82 5.94 

WTR YEAR 1981 MAXJ4.94 APR 5, 1981 MIN 5.96JSEP 24, 1981 
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VAN BUREN COUNTY 


421435085591001. Local number, 3S 14W 6BAAD. 

LOCATION.--Lat 42°14'35", long 085059'10", Hydrologic Unit 04050001, 5 mi (8 km) 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 1980 TO SEPTEMBER 1981 


WATERJWATERJWATERJWATERJWATERJWATER 

DATEJDATEJLEVELJDATE.JDATEJDATEJDATEJ
LEVELJ LEVELJLEVELJLEVELJLEVEL 


OCT 9 38.89JJ39.33J38.38J37.90J38.48JJ39.12
JAN 29JMAR 27JMAY 29JJUL 16 AUG 18J

DEC 15 38.96JJ38.44JJ38.11J38.10J38.79JJ39.64
FEB 27 APR 29JJUN 30J29 SEP 29J


WASHTENAW 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 1980 TO SEPTEMBER 1981 

LOW VALUES 


DAY OCTJJDECJJ JULJSEP
NOV JANJ MAYJJ AUGJ
FEBJMARJAPR JUNJ


5 12.70 12.83 14.39 14.84 14.89 13.62 14.32J-- 13.01 12.65 12.68 12.56 
10 12.62 13.60 14.36 15.07 14.76 13.81 14.39 -J12.94 12.87 12.76 12.63 
15 12.63 13.98 14.28 14.83 14.77 13.98 14.06 12.77 12.79 -- 12.78 
20 12.66 14.25 14.67 14.74 13.74 14.14 -- 12.71 12.68 12.74 12.70 
25 12.55 14.46 14.78 14.65 13.25 14.31 -J12.68 12.82 12.85 12.67 

EOM 12.71 14.40 14.62 14.83 13.25 14.19 12.73 12.72 12.70 12.65 

MAX 12.46 OCT 11, 1981J
WTR YEAR 1981J MIN 15.07 JAN 10, 1981 
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516 TEMPERATURE OF GROUND WATER 

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 86037'38") DEPTH 66 FT (20 m) 

OCT 14, 1980 9.5 APR 8 . . 7.5 JUL .9 . . . 7.0 
JAN 13, 1981 7.5 

DICKINSON COUNTY, 43N 28W 32ADAB1 (LAT 46004'59", LONG 87°49'37") DEPTH 31 ft (9 m) 

OCT 21, 1980 7.0 MAR 4 . . . 7.0 JUL 2 . . 6.0 
NOV 12 . . . 7.5 APR 16 . . . 6.5 AUG 6 6.0 
DEC 18 . . . 7.5 MAY 27 . . . 6.0 SEP 2 . . . 6.5 
JAN 21, 1981 7.5 

LENAWEE COUNTY, 5S lE 12DDBD1 (LAT 42 002'46", LONG 84°15'06") DEPTH 39 ft (12 m) 

OCT 3, 1980 9.5 FEB 20 . . . 9.5 JUL 28 . . . 8.5 
NOV 6 . . . 9.5 MAR 24 . . . 9.5 AUG 17 . . . 9.0 
DEC 11 . . . 9.5 APR 27 . 9.0 SEP 14 . . 9.5 
JAN 16, 1981 9.5 JUN 5 . . 8.5 

MENOMINEE COUNTY, 37N 26W 19DADA1 (LAT 45035'00", LONG 87033'15") DEPTH 17 ft (5 m) 

OCT 14, 1980 10.5 JUN 4 . . 7.0 SEP 24 . . . 11.5 
FEB 5, 1981 7.0 

MUSKEGON COUNTY, 11N 15W 34ADDD1 (LAT 43°18'06", LONG 86°04'44") DEPTH 31 ft (9 m) 

DEC 23, 1980 8.0 MAY 28 . . . 9.0 AUG 25 . . . 9.5 
MAR 2, 1981 7.5 

OAKLAND COUNTY, 5N 8E 8ACAC1 (LAT 42°51'16", LONG 830 32'15") DEPTH 42 ft (13 m) 

OCT 7, 1980 9.0 FEB 27 . . . 8.5 JUL 16 . 9.0 
NOV 10 . . .J8.5 APR 2 . . . 9.5 AUG 18 . 9.5 
DEC 18 . . . 9.0 MAY 5 . . . 9.0 SEP 22 . 9.0 
JAN 19, 1981 9.0 JUN 9 . . . 9.0 

ONTONAGON COUNTY, 46N 38W 30ADDD1 (LAT 46°21'18", LONG 89005'43") DEPTH 50 ft (15 m) 

OCT 8, 1980 7.0 MAY 8 . . 7.0 AUG 18 . . . 8.5 
NOV 14 . . . 7.0 JUN 9 . . 5.0 SEP 24 . . 8.0 
FEB 3, 1981 7.0 JUL 14 . . 6.0 
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Page 

Accuracy of data J 12 

Acknowledgment J 2 

Acre-foot, definition of J 2 

Adenosine triphosphate, definition of .. 2 

Adrian,J 456
River Raisin near J
 
South Branch River Raisin near J456 


Afton, Pigeon River (tributary to Indian 

River) atJJ 28] 


Algae,J 4
definition of J
 
Algal growth potential,J 4
definition of J

Alger County, ground-water levels J498 

ground-water temperatures J 516 


Alicia,J 347
Flint River near J
 
Allen, Hog Creek near J 147 

Hog Creek Tributary near J 446 


Alma, Pine River (tributary to Chippewa 

River) atJJ 353 


Almont, North Branch Clinton River at 455 

Alpena, Thunder Bay River near J294-302 

Alpena County, ground-water levels J498 

Alpha,J 128
Paint River near J
 
Alston, Sturgeon River (tributary to Lake 


Superior) near J 42 

Analyses of samples collected at 


miscellaneous lakes J 495-496 

Analyses of samples collected at 


miscellaneous sites J 469-494 

Andersonville, Huron River near J456 

Ann Arbor, Huron River at J 431 

Aquifer,J 4
definition of J
 
Arenac County, ground-water levels J498,499 

Armada, Coon Creek near J 455 

East Branch Coon Creek at J 399 

Highbank Creek near J 455 


Armstrong Creek near Montrose J454 

Artesian,J 4
definition of J
 
Artificial substrate,J 8
definition of J

Ash mass, definition of J 4 

Athens, Nottawa Creek near J 149 

Atlas, Kearsley Creek near J 454 

Auburn Heights, Clinton River at J386 


Galloway Creek near J 387 

Au Gres River, East Branch, at Mclvor 453 


near National City J 314 

Augusta, Augusta Creek near J 193 

Augusta Creek near Augusta J 193 

Au Sable, Au Sable River near J309-313 

Au Sable River, at Grayling J 303 


at Mio J 308 

near Au Sable J 309-313 

East Branch, at Grayling J 304 

South Branch, near Luzerne J305-307 


Bacteria,J 4
definition of J
 
Bad River, at St. Charles .JJJJ462,477-482 

near Brant J 462,477-482 

South Fork, at Brant J462,477-482 

at St.J 462,477-482
Charles J
 

Bangor, Black River (tributary to Lake 

Michigan)J 448
at J
 

Black River near J 183-189 

Black River Drain near J 448 

Haven and Max Lake Drain near J448 


Baraga County, ground-water levels J499 

Barber Creek near Grand Junction J459 

Barry County, ground-water levels J499 

Battle Creek at Battle. Creek J 191 

Battle Creek, Battle Creek at J191 

Kalamazoo River near J 192 


Bauer Drain near Benton J 465 

Bay County, ground-water levels J500 

Bear Creek (tributary to Lake Huron) 


Page 

Beaver Grove, Big Creek near J444 


Cedar Creek near J444 

Cherry Creek near J444 


Beaverton, Tobacco River at J351 

Bed material, definition of J4 

Beebe Creek near Hillsdale J452 

Belle River, at Memphis J383 


North Branch, at Imlay City J382 

Benzonia, Betsie River near J453 

Bergland, West Branch Ontonagon River 


near J32 

Bessemer, Black River (tribUtary to Lake 


Superior) near J25 

Betsie River near Benzonia J453 

Big Beaver Creek near Warren J394 

Big Creek, near Beaver Grove J
444,467 

near Green Garden J467 

near Harvey J
52,467, 


469-472 

near Sands J
444,467, 


469-472 

near Sands Station J467,469-472 


Biochemical oxygen demand, definition ofJ4 

Biomass, definition of J4 

Birmingham, River Rouge at J421 

Black Creek (tributary to Kearsley Creek) 


near Davison J454 

Black Creek (tributary to Lake Michigan) 


near Muskegon J
449,452 

Black Creek (tributary to River Raisin) 


at Jasper J465 

Black River (tributary to Cheboygan 


River) near Tower J283 

Black River (tributary to Lake Michigan), 


at Bangor J448 

near Bangor J
183-189 

near South Haven J
449,458 

Middle Fork, near Bloomingdale J458 


Black River (tributary to Lake Michigan) 

near Garnet J451 


Black River (tributary to Lake Superior) 

near Bessemer J 25
.J


Black River (tributary to Middle Branch 

Escanaba River) near Republic J451 


Black River (tributary to St. Clair 

River) near Fargo J
379-381 


Black River Drain near Bangor J448 

Blue-green algae, definition of J6 

Boardman River near Mayfield J271 

Bond Falls Canal near Paulding J28 

Bond Falls Reservoir near Paulding J29 

Bottom material, definition of J4 

Boyne City, Boyne River near J453 

Boyne River near Boyne City J453 

Brady Creek, at Ithaca J462 


near Ithaca J462 

Branch County, ground-water levelsJ500 

Brandywine Creek, near Covert J448 

near Gobles J458 

near Paw Paw J447 


Brent Run near Montrose J
345,463 

Bridgeton, Muskegon River at J452 

Muskegon River near J
243-252 


Brimley, East Branch Waiska River nearJ451 

West Branch Waiska River near J451 


Brookings Lake Outlet near Bitely J460 

Brule River near Florence, WI J126 

Brundage Creek near Honor J460 

Brush Creek, at Lawrence J447 

near Lawrence J458 


Buck Creek at Grandville J452 

Burlington, St. Joseph River (tributary 


near Fergus JJ to Lake Michigan) near J146
463,483-488 

Bear Creek (tributary to Lake Michigan) 


near Muskegon J
 
Bear Creek (tributary to Saline River) 


near London J
 
Beaver Creek (tributary to Lake Superior) 


near Melstrand J
 
Beaver Creek (tributary to Lake Huron), 


at St.J
Charles J
 
near Nelson J
 

253 


466 


445 


483-488 

462,477-482 


338-339 

Byron, Shiawassee River at J

Butternut Creek near Genesee J


329-331 


Cady, Red Run near J396 

Caledonia, Thornapple River near J224 

Calhoun County, ground-water levels J
500,501 

Carp Creek at Ishpeming J451 

Carp River near Negaunee J51 

Carrier Creek near Grand Ledge J452 
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Page Page 

Carson City,J 449 451-456
Fish Creek at J Crest-stage partial-record stations J

Carter Creek near Honor J 460 Crystal Falls, Michigamme River nearJ130
.... 

Caseville,JPigeon River near J368-372 Paint River at J 127 

Cass City, Cass River at J 348 Crystal River near Glen Arbor J449 

Cass County, ground-water levels J501 Cubic feet per second per square mile, 

Cass River,J 348 5
at Cass City J definition of J
 

at Frankenmuth J CubicJdefinition ofJ5
350 foot per second,J.... 

at Vassar J 455 

at Wahjamega J 349 Dansville, Deer Creek (tributary to Red 


Cedar Creek (tributary to Lake Michigan) Cedar River) near J 214 

near South Haven J 449 Davis Creek near South Lyon J 464 


Cedar Creek (tributary to Lake Superior), Davison, Black Creek (tributary to 

near Beaver Grove 444,468 Kearsley. Creek) near J 454 


near Gentian 468-472 Kearsley Creek near J 340 

near Harvey J 53,468-472 Decatur, Dowagiac Drain near J446 

near Sands J 444,467 Lake of the Woods Drain near J446 


Cells/volume,Jdefinition of J 4 Deer Creek (tributary to Red Cedar River), 

Central-Stadler Drain near Montrose J454 at Williamston J 459 

CFS-day,Jdefinition of J 4 near Dansville J 214 

Champion,JPeshekee River near J451 Deer Creek (tributary to North Branch 

Chapel. Creek near Melstrand J 445 Clinton River) near Meade J455 

Chassell,J(tributary to 448
Sturgeon RiverJ Deerlick Creek near South Haven J


Lake Superior)J 43-47 2-8
near Definition of terms J
 
Cheboygan, Cheboygan River at J284-293 Delta County, ground-water levels J503 

Cheboygan River near J 282 Detroit, Detroit River at J415-420 


Cheboygan County, ground-water levels 501,502 River Rouge at J 425 

Cheboygan River, at Cheboygan J284-293 Detroit River at Detroit J415-420 

near Cheboygan J 282 Detroit River, streams tributary to, 


Chemical oxygen demand,J 4 J 456
definition of ' crest-stage partial-record stations. 

Cherry Creek, near Beaver Grove J444,468, gaging-station records J415-426 


473-476 Dexter, Mill Creek (tributary to Huron 

near Cascade J 468 River) near J 430 

near Gentian J 468,473-476 Diatoms, definition of J 7 

near Harvey J 54,468, Dickinson County, ground-water levels 503 


473-476 ground-water temperatures J 516 

near Sands J 444,468-472 Discharge at, partial-record stations 


Chipmunk Creek near Genesee J 454 and miscellaneous sites J444-466 

Chippewa County, ground-water levels 502 Crest-stage partial-record stations 451-456 

Chippewa River near Mount Pleasant J352 Low-flow partial-record stations J444-450 

Chlorophyll, definition of J 5 Miscellaneous sites J 457-466 

Cisco Branch Ontonagon River at Cisco Discharge, definition of J 5 


Lake Outlet J 33 Dissolved, definition of J 5 

Clam River at Vogel Center J 235 definition of 5
Diversity index,JJ.. 

Clarendon,J(tributary to 446,457
St. Joseph RiverJ Dowagiac Drain near Decatur J
,J
Lake Michigan) at J 452 Dowagiac River at Sumnerville J166 

Clinton County,Jground-water levels J502 Downstream order and station number J8 

Clinton River, at Auburn Heights J386 Drainage area, definition of J 5 

at Mount Clemens J 402-412 Drainage basin, definition of J 5 

at Sterling Heights J 392 Drayton Plains, Clinton River near J385 

by-pass at mouth at Mt.J 414 384
Clemens J Sashabaw Creek near J
 
by-pass below weir at Mt.J 413 4
Clemens J Dry mass, definition of J
 
near Drayton Plains J 385 Duff Creek, at Marlette J 464 

near Fraser J 397 near Marlette J 464 

Middle Branch, at Macomb J 401 Duffield, Jones Creek at J 453 


near Macomb J 456 Duncan Lake Outlet near Middleville J460 

North Branch, at Almont J 455 


near Meade J 455 Eagle Lake Drain near Lawton J458 

near Mount Clemens J 400 Eagle, Looking Glass River near J219 

near Romeo J 455 East Jordan, Jordan River near J272-274 


Clio,J(tributary to Flint East Lansing, Red Cedar River at J216
Silver CreekJ

River) near J 455 Eastmanville, Grand River at J227-234 


Coldwater River (tributary to St. Joseph East Pond Creek at Romeo J 398 

River) near Hodunk J 148 Eaton County, ground-water levels J504 


Cole Creek near Flushing J 454 Eaton Rapids, Grand River near J212 

Color unit,Jdefinition of J 5 Joseph RiverJ
Elkhart, IN, St.JJ(tributary 

Collison Creek at Honor J 461 to Lake Michigan) at J 157 

Columbiaville, North Branch Flint River Elkhart River,J 156
at Goshen, IN J


near J 450 North Branch at Cosperville, INJJ155 

South Branch Flint River near J335 Empire, Otter Creek near J 449 


Contents,J 5 J106-114
definition of J Escanaba River, at Cornell 

Control,J 5 83
definition of J Middle Branch, at Humboldt J

Control structure,Jdefinition of J5 near Greenwood J 94 

Cook Drain near Mattawan J 458 near Ishpeming J 95-96 

Coon Creek, near Armada J 455 near Princeton J 97 

East Branch, at Armada J 399 near Wells J 446 


near New Haven J 455 Evans Ditch at Southfield J 423 

Cooperation J 1 Evart, Muskegon River at J 236-238 

Cornell,JEscanaba River at J106-114 Ewen, South Branch Ontonagon River at 451 

Cosperville, IN,JJ Explanation, of ground-water level
North Branch Elkhart 


River at J 155 records J 13-14 

Covert, Brandywine Creek near J448 of stage and water-discharge records 10-12 

Crawford County, ground-water levelsJ503 12-13
. of water-quality records J
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Page Page 

Factors for converting English Units to Grand River, near Dimondale J 459 


International System (SI)JJ.... near Eaton Rapids J 212
UnitsJ

Inside back cover near Grand Ledge J 459 


Fargo, Black River (tributary to St. Grand Traverse County, ground-water 

Clair River) near J 379-381 levels J 504 


Farmers Creek near Lapeer J 334 Grandville, Buck Creek at J 452 

Farmington, Upper River Rouge at J424 Grayling, Au Sable River at J 303 

Fawn River near White Pigeon J 452 East Branch Au Sable River at J304 

Fecal coliform bacteria, definition ofJ.. 4 Manistee River near J 453 

Fecal streptococcal bacteria, definition Green algae, definition of J 7 


of J 4 Green Creek near Palmer J 445 

Felch, East Branch Sturgeon River near 133 near Princeton J 98-100 

Fennville,JKalamazoo River near J200 Greenwood Afterbay near Greenwood J86-87 

Fergus, Shiawassee River near J333 Greenwood Diversion near Greenwood J88-90 

Fish Creek, at Carson City J 449 Greenwood, Greenwood Afterbay near J86-87 


at Hubbardston J 460 Greenwood Diversion near J88-90 

near Crystal J 459 Greenwood Release (Middle Branch 

near Hubbardston J 460 Escanaba River) near J91-93 


Flat River at Smyrna J 222 Greenwood Reservoir near J 85 

Flint,J 344 94
Flint River near J Middle Branch Escanaba River near J


Gilkey Creek near J 341 Greenwood Release (Middle Branch Escanaba 

Swartz Creek at J 342 River) near Greenwood J91-93 

Thread Creek near J 343 Greenwood Reservoir near Greenwood J85 


Flint River,J 463 498-515
at Flint J Ground-water level records by county 

at Flushing J 463 Ground-water temperatures by county J516 

at Montrose J 463 

near Alicia J 347 Haas Drain near Lima Center J 465 

near Flint J 344 Hamburg, Huron River near J 429 

near Fosters J 346 Hamilton, Rabbit River at J 452 

near Otisville J 337 Hardness, definition of J 5 

North Branch, near Columbiaville J450 .
Hardwood, East Branch Sturgeon River atJ134-136 

South Branch, near Columbiaville J335 Hart, Pentwater River near J 452 


near Millville J 454 Hartford, Paw Paw River near J175-181 

Florence, WI, Brule River near J126 Harvey, Big Creek near J 52 


Menominee River near J 131 Cedar Creek near J 53 

Flushing, Cole Creek near J 454 Cherry Creek near J 54 


Misteguay Creek near J 455 Silver Creek (tributary to Lake 

Ford River near Hyde J 115-125 Superior ) at J 55 

Fosters,J 346 Silver Creek (tributary to Lake
Flint River near J
 
Frank and Poet Drain at Trenton J456 Superior) near J 444 

Frankenmuth, Cass River at J 350 Harvey Lake near Palmer J 496 

Fraser, Clinton River near J 397 Hastings, Thornapple River near J223 

Freeman Drain near Montrose J 454 Haven and Max Lake Drain, near Bangor. . 448 

Freesoil,J 453 458
Little Manistee River near near Bloomingdale 


Highbank Creek near Armada J 455 

Gage height, definition of J 5 Hillman, Thunder Bay River near J453 

Gaging station,J 5 452
definition of Hillsdale, Beebe Creek near J

records J 20-443 Hillsdale County, ground-water levels 505 


Gaines, Jones Creek near J 453 Hodunk, Coldwater River (tributary to 

Porter Drain near J 453 St. Joseph River) near J 148 


Galloway Creek near Auburn Heights J387 Hog Creek, near Allen J 147 

Garden City, Middle River Rouge nearJ456 446
.... Tributary near Allen J
 
Garnet, Black River (tributary to Lake Holloway Reservoir near Otisville ...JJ336 


Michigan) near J 451 Holly, Swartz Creek near J 454 

Gates Drain near Lawton J 458 Honor, Platte River near J 449 

Genesee,J 338-339 201
Butternut Creek near J Hopkins, Rabbit River near J

Chipmunk Creek near J 454 Houghton Creek near Lupton J 453 

Powers-Cullen Drain near J 454 Hoxeyville, Pine River (tributary to 


Genesee County, ground-water levels J504 Manistee River) near J 259 

Germfask, Manistique River at J451 Humboldt, Middle Branch Escanaba River 

Gilkey Creek near Flint J 341 at J 83 

Glen Arbor, Crystal River near J449 Huron River, at Ann Arbor J 431 

Shalda Creek near J 449 at Milford J 427 


Gloede Ditch near Waldenburg J 456 at Ypsilanti J 432 

Goodrich, Thread Creek near J 454 near Andersonville J 456 

Goose Lake Outlet, near Palmer J457 near Hamburg J 429 

near Sands Station J 103 105,457 near New Hudson J 428 


Goshen,J 156 445
IN, Elkhart River at J Hurricane River near Grand Marais J

Grand Blanc, Swartz Creek near J454 Hyde, Ford River near J 115-125 

Grand Ledge, Carrier Creek near J452 Hydrologic bench-mark station, definition 

Grand Marais, Hurricane River near J445 of J 10 

Sable Creek near J 445 Hydrologic conditions J 2 

Sevenmile Creek near J 445 graph of J 3 

Sullivan Creek near J 445 Hydrologic unit, definition of J5 


Grand Rapids, Grand River at J 226 

Plaster Creek at J 452 Imlay City, North Branch Belle River at . 382 


Grand River, at Eastmanville J227-234 Inchwagh Lake Outlet near South Lyon .... 464 

at Grand Rapids J 226 Indian River, Indian River (tributary to 

at Ionia J 221 Cheboygan River) at J 279 

at Jackson J 211 Indian River (tributary to Cheboygan 

at Lansing J 217 River) at Indian River J 279 

at Portland J 218 Indian River (tributary to Manistique 


River) near Manistique J 451 
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Page 

Ingham County, ground-water levels J505 

Inkster, Lower River Rouge at J 426 
Instantaneous discharge, definition of 5 
Introduction J 1 
Ionia, Grand River at J 221 
Iosco County, ground-water levels J506 

Iron County, ground-water levels J506 

Iron Mountain, Pine Creek (tributary to 


Sturgeon River) near J 137-139 

Ishpeming, Carp Creek at J 451 

Middle Branch Escanaba River near J95-96 


Jackson County, ground-water levels J506 

Jackson, Grand River at J 211 

Jeddo, Silver Creek near J 378 

Jones Creek, at Duffield J 453 


near Gaines J 453 

Jordan River near East Jordan J272-274 


Kalamazoo County, ground-water levels . 507 

Kalamazoo, Portage Creek (tributary to 


Kalamazoo River) at J 197-199 

Portage Creek (tributary to Kalamazoo 


River) near J 194 

West Fork Portage Creek at J 196 


Kalamazoo River, at Marshall J 190 

at Saugatuck J 202-209 

near Battle Creek J 192 

near Fennville J 200 


Kawkawlin, North Branch Kawkawlin River 

near J 327 


Kawkawlin River, North Branch, near 

Kawkawlin J 327 


Kearsley Creek, near Atlas J 454 

near Davison J 340 


Kent County, ground-water levels J507 

Kimball Drain near Swartz Creek J454 

Klacking Creek near Selkirk J 453 

Koch-Warner Drain at Saline J 465 

Koss, Menominee River below J 14] 


Lake County, ground-water levels J508 

Lake Erie, streams tributary to, crest-


stage partial-record stations J456 

gaging-station records J 427-443 

measurements at miscellaneous sites 464-466 


Lake Huron, streams tributary to, 

analyses of samples collected at 

miscellaneous sites J 477-494 


crest-stage partial-record stations 453-455 

gaging-station records J 275-372 

low-flow partial-record stations J450 

measurements at miscellaneous sites 461-464 


Lake Linden, Trap Rock River near J48-50 

Lake Michigan, streams tributary to, 


crest-stage partial-record stations. 451-453 

gaging-station records J 71-274 

low-flow partial-record stations J445-449 

measurements at miscellaneous sites J457-461 


Lake Orion, Paint Creek (tributary to 

Clinton River) near J 455 


Lake St. Clair, streams tributary to, 

crest-stage partial-record stations. 455,456 


gaging-station records J 384-414 

Lake Superior, streams tributary to, 


analyses of samples collected at 

miscellaneous sites J 469-476 


crest-stage partial-record stations 451 

gaging-station records J 20-64 

low-flow partial-record stations J444,445 

measurements at miscellaneous sites 457 


Lakes and Reservoirs: 

Bond Falls Reservoir near Paulding 29 

Greenwood Reservoir near Greenwood 85 

Harvey Lake near Palmer J 496 

Holloway Reservoir near Otisville J336 

Pelissier Lake near Marquette J496 

Powell Lake near Sands Station J495 

Schweitzer Reservoir near Palmer J101 

Stony Lake near Washington J 390 

Strawberry Lake near Sands J 495 


Lake of the Woods Drain near Decatur 446 


Page 

Lansing, Grand River at J217 

Lapeer, Farmers Creek near J334 

Lawrence, Brush Creek at J447 

Paw Paw River at J448 


Lawton, East Branch Paw Paw River nearJ446 

Leelenau County, ground-water levels ..J508 

Lefler-Scothan Drain near Otisville J454 

Lenawee County, ground-water levels J509 


ground-water temperatures J516 

Lima Center, Mill Creek (tributary to 


Huron River) near J456 

Lime Lake Outlet at Panama, IN J152 

Linden, Shiaw•assee River at J328 

List of gaging-stations, in downstream 


order, for which records are 

published JVI-IX 


List of counties for which water-level 

records are published JX 


Little Manistee River near Freesoil J453 

Little Muskegon River near Morley J
239-241 

Livingston County, ground-water levelsJ509 

Looking Glass River near Eagle J219 

Lower River Rouge at Inkster J426 

Low-flow investigation, Marquette Iron 


Range J
467-468 

Low-flow partial-record stations J
444-450 

Lupton, Houghton Creek near J453 

Luzerne, South Branch Au Sable River 

'J J
near 305-307 


Macatawa River near Zeeland J210 

Mackinac County, ground-water levels .J509 

Macomb, McBride Drain near J456 

Middle Branch Clinton River at J401 

Middle Branch Clinton River near J456 


Manchester, River Raisin near J434 

Manistee, Manistee River at. J
261-270 


Manistee River near. J260 

Manistee River, at Manistee J
261-270 


near Grayling J453 

near Manistee J260 

near Sherman J258 


Manistique, Indian River (tributary to 

Manistique River) near J451 


Manistique River above J72-81 

Manistique River near J71 


Manistique River, above Manistique J72-81 

at Germfask J451 

near Manistique J71 


Maple Rapids, Maple River at J220 

Maple River, at Maple Rapids J220 


near St. Johns J449 

Map of Michigan, water-discharge stationsJ16-17 

water-quality stations J18-19 

ground-water observation wells J497 


Marenisco, Presque Isle River at J26 

Marquette County, ground-water levels J510 

Marquette Iron Range, low-flow 


investigation J
467-468 

Marsh Creek near Garfield J463,489-494 

Marshall, Kalamazoo River at J190 

Mason, Sycamore Creek near J452 

Mayfield, Boardman River near J271 

McAllister, Menominee River near J
142-145 

McBride Drain near Macomb J456 

McIvor, East Branch Au Gres River at J453 

Meade, Deer Creek (tributary to North 


Branch Clinton River) near J455 

North Branch Clinton River near J455 


Mean concentration, definition of J7 

Mean discharge, definition of J5 

Melstrand, Beaver Creek near J445 


Chapel Creek near J445 

Mosquito River near J445 

Spray Creek near J445 


Melvin Creek near Bloomingdale J459 

Memphis, Belle River at J383 

Menominee County, ground-water levels J510 


ground-water temperatures J516 

Menominee River, below Koss J141 


near Florence, WI J131 

near McAllister J
142-145 
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Page Page 

Menominee River, near Pembine, WI J140 Numbering system for wells J 9 

Merriman, Mounty's Creek near J446 


Steel Creek near J 446 Oakland County, ground-water levels J511 

Metamorphic stage, definition of J5 ground-water temperatures J 516 

Methylene blue active substance, Oakville, Stony Creek (tributary to Lake 


definition of J 5 Erie) atJJ 433 

Michigamme, Michigamme River near J129 Oceana County, ground-water levels J512 

Michigamme River, at Republic J452 Ocqueoc, Rainy River near J 453 


near Crystal Falls J 130 Ogemaw County, ground-water levels J512 

near Michigamme J 129 Ontonagon County, ground-water levels 512 


Micrograms per gram, definition of J6 ground-water temperatures J 516 

Micrograms per liter,J
definition of J6 Ontonagon River, Cisco Branch, at Cisco 

Middle River Rouge near Garden City J456 Lake Outlet J 33 

Midland, Pine River near J 354 Middle Branch, near Paulding J27 

Tittabawassee River at J 355 near Rockland J 31 


Milford, Huron River at J 427 near Trout Creek J 30 

Mill Creek (tributary to Huron River), near Rockland J 34-40 


near Dexter J 430 South Branch, at Ewen J 451 

near Lima Center J 456,465 West Branch, near Bergland J 32 


Miller Creek near Grand Ledge J459 Organic mass, definition of J 4 

Milligrams per liter,J 6 6
definition of J Organism, count/area, definition of J

Millville,JSouth Branch Flint River near. 454 count /volume, definition of ....JJ6 

Miners River, near Munising J 445 Osborne Drain near Keeler J 457 


near Van Meer J 445 Oshtemo, West Fork Portage Creek near ... 195 

Mio, Au Sable River at J 308 Other data available, stage and water-

Miscellaneous sites, discharge measure- discharge records J 12 


ments at J 457-466 Otisville, Flint River near J 337 

Misteguay Creek near Flushing J455 Holloway Reservoir near J 336 

Monahan Lake Outlet at Whitmore Lake . 465 .Lefler-Scothan Drain near J 454 

Monroe County, ground-water levels J510,511 Otsego County, ground-water levels J513 

Monroe, River Raisin near J435-443 Otter Creek near Empire J 449,461 

Montrose, Armstrong Creek near J454 Owendale, Pigeon River (tributary to Lake 


Brent Run near J 345 Huron) near J 367 

Central-Stadler Drain near J 454 Owosso, Shiawassee River at J 332 

Freeman Drain near J 454 

Pine Run near J 455 Paint Creek (tributary to Clinton River), 


Morley, Little Muskegon River near J239-241 at Rochester J 388 

Mosquito River near Melstrand J445 near Lake Orion J 455 

Mottville, St.J Paint River, at Crystal Falls J127
Joseph River (tributary 


to Lake Michigan) atJJ 153 near Alpha J 128 

Mount Clemens, Clinton River at J402-412 Palmer, Green Creek near J 445 


Clinton River by-pass at mouth at J414 Schweitzer Creek near J 102 

Clinton River by-pass below weir at 413 Schweitzer Reservoir near J, 101 

North Branch near J 400 Warner Creek near J 445 


Mount Pleasant, Chippewa River near J352 Warner Creek Tributary near J445 

Mounty's Creek near Merriman J 446 Panama, IN, Lime Lake Outlet at J152 

Munising Falls Creek at Munising J445 Paradise, Two Hearted River near J451 

Munising, Miners River near J definition ofJ6
445 Partial-record station,J... 


Munising Falls Creek at J 445 Partical-size classification, definition 

Muskegon, Bear Creek (tributary to Lake of J 6 


Michigan) near J 253 Partical-size, definition of J 6 

Black Creek (tributary to Lake Paulding,JJJ
Bond Falls Canal near ... ... 28 


Michigan) near J 449-452 Bond Falls Reservoir near J 29 

Muskegon County, ground-water levelsJ511 27
. Middle Branch Ontonagon River near 


ground-water temperatures J 516 Paw Paw, Brandywine Creek near J447 

Muskegon River,Jat Evart J 236-238 East Branch Paw Paw River at J447 

at Newaygo J 242 North Branch Paw Paw River near J447 

at Bridgeton J 452 Paw Paw River near J 167-174 

near Bridgeton 243-252 South Branch Paw Paw River at J447 


South Branch Paw Paw River near J446 

Nahma Junction, Sturgeon River (tributary Paw Paw River, at Lawrence J 448 


to Lake Michigan)near J 82 at Riverside J 182 

Nashville, Quaker Brook near J 452 near Hartford J 175-181 

National City, Au Gres River near J314 near Paw Paw J 167-174 

National Geodetic Vertical Datum of 1929, East Branch, at Paw Paw J 447 


definition of J 6 near Lawton J 446,458 

National stream-quality accounting North Branch, near Paw Paw J 447 


networkJdefinition ofJ10 South Branch, at Paw Paw .. J447
(NASQAN),J.... 

Natural substrates,J near Paw Paw J 446
definition of J7 

Negaunee, Carp River near J 51 Pelissier Lake near Marquette J496 

Newaygo, Muskegon River at J 242 Pembine, WI, Menominee River near J140 

New Haven, East Branch Coon Creek near 455 Pentwater, North Branch Pentwater River 

New Hudson, Huron River near J 428 near J 452 

Niles, St.JJ(tributary to 452
Joseph RiverJ Pentwater River, near Hart J


Lake Michigan) at J 158-165 North Branch, near Pentwater J452 

Norby Creek near Sands J 467 Percent composition, definition of J6 

North Bradley, Salt River near J455 Perch River near Sidnaw J 451 

North Extension Drain near Gobles J458 Pere Marquette River at Scottville J255-257 

Norton Creek, at Wixom J 464 Periphyton, definition of J 6 

near Wixom J 464 Perronville, Tenmile Creek at J451 


Nottawa Creek near Athens J 149 Peshekee River near Champion J451 

Nottawa, Prairie River near J 151 Pesticide program, definition of J10 
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Pesticides, definition of J6 Republic, Black River (tributary to 


J Middle Branch Escanaba River), near J451
Peterson Creek, near Sands 444,467 

near Sands Station J467,469-472 Michigamme River at J452 


Phytoplankton, definition of J6 Reservoir (see lakes and reservoirs) 

Pickerel Creek, near Fergus J463,483-488 Rifle River, at Selkirk J315 


near St. Charles 483-488 near Sterling J
J 316-326 

Picocurie, definition of J6 River Raisin, near Adrian J456 

Pigeon River (tributary to Indian River), near Manchester J434 


281Jnear Monroe 435-443
at Afton J J

near Vanderbilt J 280JSouth Branch, near Adrian J456 


Pigeon River (tributary to Lake Huron River Rouge, at Birmingham J421 

near Caseville J 368-372Jat Detroit J425 


near Owendale J 367Jat Southfield J422 

Pigeon River (tributary to St. Joseph Riverside, Paw Paw River at J182 


River) near Scott, IN J 154J
Rochester, Paint Creek (tributary to 

Pine Creek (tributary to Paw Paw River), Clinton River) at J388 


near Gobles J 459JRockford, Rogue River near • J225 

near Hartford J 458J
Rockland, Middle Branch Ontonagon River 


Pine Creek (tributary to Sturgeon River)J near J31 

near Iron Mountain J 137-139JOntonagon River near J34-40 


Pine River (tributary to Chippewa River), Rogue River near Rockford J225 

353J
at Alma J Romeo, East Pond Creek at J398 


near Midland J 354JNorth Branch Clinton River near J455 

Pine River (tributary to Lake Huron) Stony Creek (tributary to Clinton 


near Rudyard J 275JRiver) near J389 

Pine River (tributary to Manistee River), Roscommon County, ground-water levels .J513 


East Branch, near Tustin J453J
Rudyard, Pine River (tributary to Lake 

near Hoxeyville J 259JHuron) near J275 


Pine River (tributary to St. Clair River) Runoff in inches, definition of J7 

near Rattle Run 450,455 Rush Creek at Jenison J
J 460 


Pine Run, near Montrose J455 

near Morseville J464 Sable Creek near Grand Marais J445 


Pittsfield Drain at Saline J465 Saginaw County, ground-water levels J514 

Plankton, definition of 6 Saginaw River at Saginaw J
J 356-366 

Plaster Creek, at Grand Rapids 452 Saginaw, Saginaw River at J
J 356-366 


at Wyoming 449 St. Clair River at Port Huron J
J 373-377 

Platte River, near Honor J449,460,46] St. Clair River, streams tributary to, 


North Branch, near Honor J461 crest-stage partial-record stations.J455 

Plum Brook at Utica 395 gaging-station records J
J 373-383 

Plymouth Mine Pond Outlet at Ramsay J457 low-flow partial-record stations J450 

Polychlorinated biphenyls, definition of J7 St. Johns, Maple River near J449 

Port Huron, St. Clair River at 373-377 St. Joseph River (tributary to Lake
J

Portage Creek (tributary to Kalamazoo Michigan), at Clarendon J452 


River), at Kalamazoo J197-199Jat Elkhart, IN J157 

near Kalamazoo J 194Jat Mottville J153 

West Fork, at Kalamazoo J 196Jat Niles J
158-165 


near Oshtemo J 195Jat Three Rivers J150 

Portage River (tributary to St. Joseph near Burlington J146 


River) near Vicksburg J452 St. Marys River above Sault Ste. Marie J65-70 

Porter Drain near Gaines J453 Saline-Bridgewater Drain at Benton J465 

Portland, Grand River at J218 Saline River, at Saline J465 

Potatoe Creek near Brant J462,477-482 near Dundee J466 


495 near Saline J
Powell. Lake near Sands Station J 456,465 

Powers-Cullen Drain near Genesee 454 Saline, Saline River near J
J 456,465 

Prairie River near Nottawa J151 Salt River near North Bradley J455 

Presque Isle County, ground-water levels J513 Sand Creek near Ithaca J462 

Presque Isle River, at Marenisco J26 Sand River at Sand River J445 


near Tula 444,451 Sands, Big Creek near J
J 444 

Primary productivity, definition of J7 Cedar Creek near J444 

Princeton, Green Creek near J98-100 Cherry Creek near J444 


Middle Branch Escanaba River near J97 Peterson Creek near J444 

Publications on techniques of water- Silver Creek (tributary to Lake 


resources investigations J15 Superior) near J444 

Sands Station, Goose Lake Outlet nearJ103-105
J
 

Quaker Brook near Nashville 452J J
Sanilac County, ground-water levels 514 

Sashabaw Creek near Drayton Plains J384
J
 

Rabbit River, at Hamilton 452J J
Saugatuck, Kalamazoo River at 202-209
J
 
near Hopkins 201J 65-70
Sault Ste. Marie, St. Marys River aboveJ


Radio chemical program, definition of 10J 514 

J
 

Schoolcraft County, ground-water levelsJ
J
 
Rainy River near Ocqueoc 453J J
Schweitzer Creek near Palmer 102

J


Randville, West Branch Sturgeon River Schweitzer Reservoir near Palmer J101
J
 
(tributary to Menominee River) near 132J
Scott, IN, Pigeon River (tributary to
J
 

Rapid River, Whitefish River near J445JSt. Joseph River) near J154 

Rattle Run, Pine River (tributary to Scottville, Pere Marquette River at 255-257
J
J
 

St. Clair River) near 450,455J J
Sediment, definition of 7
J
 
Red. Cedar River, at East Lansing 216,459Jexplanation of J13
J
 

at Williamston 459J J
Selkirk, Klacking Creek near 453
J
 
near Williamston 213,459JRifle River at J315
J
 
West Branch, near Fowlerville 459JSouth Branch Shepards Creek near J453
J
 

Red Creek near Lawrence 458J J
Sevenmile Creek near Grand Marais 445
J
 
Red Run, near Cady 396J J
Shalda Creek near Glen Arbor 449
J
 
near Warren 393J
Shepards Creek, South Branch, near 


Selkirk J453 
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Sherman, Manistee River near J 258 

Shiawassee River, at Byron J329-337 


at Fenton J 462 

at Holly J 461 

at Linden J 328 

at Owosso J 332 

near Fergus J 333,477-482 

near Swan Creek J 463,483-488 


Sidnaw, Perch River near J 451 

Sturgeon River (tributary to Lake 


Superior) near J 4] 

Silver Creek (tributary to Flint River), 


near Clio J 455
J
 
near Fosters 41. 

464 
Silver Creek (tributary to Grand River) 

at Dimondale J 459 
Silver Creek (tributary to Lake Superior) 

at Harvey J 55,468, 
473-476 


near Beaver Grove J 468 

near Cascade J 468,473-476 

near Harvey J 444,468 

near Sands J 444,468, 


473-476 

Silver Creek (tributary to Black River) 


near Jeddo J 378 

Skunk Creek near Felch J 457 

Sloan Creek near Williamston J 215 

Smyrna, Flat River at J 222 

Solute, definition of J 7 

Southfield, Evans Ditch at J 423 


River Rouge at J 422 

South Haven, Black River (tributary to 


Lake Michigan) nearJ 449 

Cedar Creek near J 449 

Deerlick Creek near J 448 


Special networks and programs J 10 

Specific conductance, definition of J7 

Spray Creek near Melstrand J 445 

Stage-discharge relation, definition of 7 

Station numbers, explanation of J8 

Steel Creek near Merriman J 446 

Sterling, Rifle River near J316-326 

Sterling Heights, Clinton River at J392 

Stony Creek (tributary to Clinton River), 


near Romeo J -389 

near Washington J 391 

West Branch, near Washington J455 


Stony Creek (tributary to Lake Erie) 

at Oakville J 433 


Stony Lake near Washington J 390 

Strawberry Lake near Sands J 495 

Streamflow, definition of J 7 

Sturgeon River (tributary to Burt Lake) 


near Wolverine J 276-278 

Sturgeon River (tributary to Lake 


Michigan) near Nahma Junction J82 

Sturgeon River (tributary to Lake 


Superior), near Alston J 42 

near Chassell J 43-47 

near Sidnaw J 41 


Sturgeon River (tributary to Menominee 

River), East Branch, at Hardwood J134-136 


near Felch J 133 

West Branch, near Randville J132 


Substrate, definition of J 7 

Sucker Creek near Sodus J 457,458 

Sullivan Creek near Grand Marais 445 

Sumnerville, Dowagiac River at J166 

Surface area, definition of J 8 

Surficial bed material, definition of J8 

Suspended, definition of J 8 

Suspended sediment, definition of J7 

Suspended-sediment concentration, 


definition of J 7 

Suspended-sediment discharge, 


definition of J 7 

Swan Creek near Garfield J463,489-494 

Swartz Creek, at Flint J 342,463 

near Grand Blanc J 454 

near Holly J 454 

near Swartz Creek J 454 


Page 

Swartz Creek, West Branch, near 


Swartz Creek J 454 

Swartz Creek, Kimball Drain near J454 


Swartz Creek near J
 454 

West. Branch Swartz Creek near J454 


Sycamore Creek, at Lansing J 459 

near Mason J 452 


• 

Tahquamenon Paradise, Tahquamenon 


River near J 56-64 

Tahquamenon River near Tahquamenon 


Paradise J 56-64 

Taxonomy, definition of J 8 

Tenmile Creek at Perronville J451 

Thornapple River, near Caledonia J224 


near Hastings J 223 

Thread Creek, near Flint . 343 


near Goodrich J 454 

Three Rivers, St. Joseph River (tributary 


to Lake Michigan) at J 150 

Thunder Bay River, near Alpena J294-302 


near Hillman J 453 

Lower South Branch near Hubbard Lake . 461 

Upper South Branch near Lachine J461 


Time-weighted average, definition of J8 

Tittabawassee River at Midland J355 

Tobacco River at Beaverton J 351 

Tobin Lake Outlet near Whitmore Lake . 465 

Tdns per acre-foot, definition of J8 

Tons per day, definition of J 8 

Total coliform bacteria, definition of J4 

TotalJ 8
load, definition of J
 
Total organism count, definition of J6 

Tower, Black River (tributary to 


Cheboygan River) near J 283 

Trap Rock River near Lake Linden J48-50 

Trenton, Frank and Poet Drain at J456 

Tritium network, definition of J10 

Trout Creek, Middle Branch Ontonagon 


River near J 30 

Tula,JIsle River nearJ444,451
PresqueJ....... 

Tustin, East Branch Pine River (tributary 


to Manistee River) near J453 

Two Hearted River near Paradise J451 


Upper River Rouge at Farmington J424 

Utica, Plum Brook at J 395 


Van Buren County, ground-water levels J515 

Vanderbilt, Pigeon River (tributary to 


Indian River) near J 280 

Van Meer, Miners River near J 445 

Vassar, Cass River at J 455 

Vicksburg, Portage River (tributary to 


St. Joseph River) near J 452 

Vogel Center, Clam River at J 235 


Wahjamega, Cass River at J 349 

Waiska River, East Branch, near Brimley . 451 

West Branch near Brimley J 451 


Waldenburg, Gloede Ditch near J456 

Walker Drain near South Lyon J464 

Wanty Drain near Azalia J 465 

Warner Creek, near Palmer J 445 

Tributary near Palmer J 445 


Warren, Big Beaver Creek near J394 

Red Run near J 393 


Washington Creek at Windigo J20-24 

Washington, Stony Creek (tributary to 


Clinton River), near J 391 

Stony Lake near J 390 

West Branch Stony Creek near J455 


Washtenaw County, ground-water levelsJ515
. 

WDR, definition of J 8 

Weighted average, definition of J8 

Wells, Escanaba River near J 446 

Wet mass, definition of J 4 

Whitefish River near Rapid River J445 

Whitehall, White River near J 254 

White Pigeon, Fawn River near J452 

White River near Whitehall J 254 

Williamsburg Creek near WilliamsburgJ460
.... 
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Page Page 
Williamston, Red Cedar River near J213 WSP, definition of J 8 
Sloan Creek near J215 Wyoming, Plaster Creek at J 449 

Windigo, Washington Creek at J20-24 
Wolf Creek, near Nelson J463,483-488 Yerkeys Drain at South Lyon 464 

near St. Charles J483-488 Ypsilanti, Huron River at J 432 
Wolverine, Sturgeon River (tributary to 

Burt Lake) near J 276-278J 210
Zeeland, Macatawa River near J
 
WRD, definition of J 8J 7
Zooplankton, definition of J
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October 1, 1978 

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 (mil) 

gallons (gal) 

million gallons 

cubic feet (ft') 

cfs-days 

acre-feet (acre-ft) 

cubic feet per second (ft' /s) 

gallons per minute (gal/min) 

million gallons per day 

tons (short) 

By 

Length 

2.54x10' 
2.54x10-2 
3.048x10' 
1.609x10° 

Area 

4.047x103 
4.047x10- ' 
4.047x10-3 
2.590x10° 

Volume 

3.785x10° 
3.785x10° 
3.785x10-3 
3.785x103 
3.785x1V 
2.832x101 
2.832x10-2 
2.447x103 
2.447x10-' 
1.233x103 
1.233x10-3 
1.233x10-6 

Flow 

2.832x10' 
2.832x101 
2.832x10-2 
6.309x10-2 
6.309x1T2 
6.309x10-5 
4.38 1x10' 
4.381x10"2 

Mass 

9.072x10-' 

To obtain SI units 

millimeters (mm) 
meters (m) 
meters (m) 
kilometers (km) 

square meters (m2 ) 
square hectometers (hm2 ) 
square kilometers (km2 ) 
square kilometers (km2 ) 

liters (L) 
cubic decimeters (dm3 ) 
cubic meters (m' ) 
cubic meters (m3 ) 
cubic hectometers (hm3 ) 
cubic decimeters (dm3 ) 
cubic meters (m' ) 
cubic meters (m' ) 
cubic hectometers (hm3 ) 
cubic meters (m3 ) 
cubic hectometers (hm3 ) 
cubic kilometers (km' ) 

liters per second (L/s) 
cubic decimeters per second (dm3 /s) 
cubic meters per second (m3 /s) 
liters per second (L/s) 
cubic decimeters per second (dm3 /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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