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WATER RESOURCES DATA FOR MICHIGAN, 1976 


INTRODUCTION 


Water resources data for the 1976 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 quality of ground water. This report contains discharge records for 194 gaging sta­
tions; stage only records for 1 gaging station; stage and contents for 5 lakes and reservoirs; water 

quality for 75 continuous-record stations, 28 partial-record stations, and 5 lakes; and water levels 

for 27 observation wells. Also included are crest-stage partial-record stations and low-flow par-

tial-record stations. Additional water data were collected at various sites, not involved in the sys­
tematic data collection program, and are published as miscellaneous measurements. These data repre­
sent that part of the National Water Data System collected by the U.S. Geological Survey and cooper­
ating State and Federal agencies in Michigan. 


Records of discharge or stage of streams, and contents or stage of lakes and reservoirs were 

first published in a series of U.S. Geological Survey water-supply papers entitled, "Surface Water 

Supply of the United States." Through September 30, 1960, these water-supply papers were in an annual 

series and then in a 5-year series for 1961-65 and 1966-70. Records of chemical quality, water 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 were released by the Geological Survey in 

annual reports on a State-boundary basis. Water-quality records for water years 1964 through 1974 

were similarly released either in separate reports or in conjunction with streamflow records. Ground­
water records beginning with the 1956 calendar year and continuing through calendar year 1975 have 

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

the 1975 water year, water data for streamflow, water quality, and ground water are published as an 

official Survey report on a State-boundary basis. These official Survey reports carry an identifica­
tion number consisting of the two-letter State abbreviation, the last two digits of the water year, 

and the volume number. For example, this report is identified as "U.S. Geological Survey Water-Data 

Report MI-76-1." Water-Data reports are for sale by the National Technical Information Service, U.S. 

Department of Commerce, Springfield, VA 22161. 


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, B.A. Tanner, director, through Water Management 

Division, D.W. Granger, chief, and Geological Survey Division, A.E. Slaughter, chief. 


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


State Department of Agriculture, B.D. Ball, director, through Soil and Water Conservation 

Division, D.J. Schaner, chief. 


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

collecting records for 29 gaging stations published in this report. Assistance was also furnished by 

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

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

National Park Service. 


The following organizations aided in collecting records: 


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

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

Drain Commission; Southeast Michigan Council of Governments; Tri-County Planning Commission; Washtenaw 

County Drain Commission; Washtenaw County Planning Commission; Huron-Clinton Metropolitan Authority; 

Township of Ypsilanti; Cities or villages of Ann Arbor, Battle Creek, Coldwater, Imlay City, Ironwood, 

Lansing, Saline, and Ypsilanti; Allied Paper Inc.; Consumers Power Co.; Cleveland-Cliffs Iron 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. 

1 



2T WATER RESOURCES DATA FOR MICHIGAN, 1976 


ACKNOWLEDGMENT 


Michigan district personnel who contributed significantly to the collection and preparation of the 

data in this report were: J.B. Miller, chief, data section, assisted by P.W. Anttila, V.D. Herreid, 

G.C. Hulbert, T. Sieger, G.C. Huffman, and B.A. Kuczera. 


HYDROLOGIC CONDITIONS 


Annual runoff during the 1976 water year was in the normal range in the Upper Peninsula and in the 

excessive range (the upper 25% of record) in the Lower Peninsula. The first half of the year was char­
acterized by excessive runoff throughout the State. Runoff for December at Red Cedar River at East 

Lansing was the highest December runoff in the 46 years of record at the station. The runoff for Febru­
ary was the second highest of record for that month. The monthly mean discharge for March at Muskegon 

River near Evart was the second highest March runoff in 44 years of record. On March 29, Muskegon River 

peaked at 7,790 ft3/s (221 m3/s) which was the highest discharge since tecord began in 1930.T
The 

yearly mean discharge was also the highest of record. Runoff receded into a normal pattern in the Lower 

Peninsula for the remainder of the year. In the Upper Peninsula the runoff was characterized by di­
verse patterns. Five consecutive months (December to April) of excessive runoff was experienced at the 

station Sturgeon River near Sidnaw, followed by five consecutive months of deficient runoff. Monthly 

mean discharges for July, August, and September were record lows for these months. A daily discharge 

of 3.0 ft3/s (0.085 m3/s) was the lowest August daily discharge. On September 13, a discharge of 2.7 

ft 3/8 (0.076 m3/s) was the lowest ever experienced in 36 years of record at this station. 


Monthly and annual mean discharge is compared with medians at the three index gaging stations in 

figure 1. 


Ground-water levels were above average for the year but declined in most wells over the summer 

months. In the western half of the Upper Peninsula levels declined to below average at years end. 


DEFINITION OF TERMS 


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

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

(SI) on, the inside of the back cover. 


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

and is equivalent to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic meters. 


Adenosine triphosphate (ATP) is the primary energy donor in cellular life process. Its central 

role in living cells makes it an excellent indicator of the presence of living material in water. A 

measure of ATP therefore provides a sensitive and rapid estimate of biomass. ATP is reported in 

micrograms per liter of the original water sample. 


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

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


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


Biochemical oxygen demand (BOD) is a measure of the quantity of dissolved oxygen, in milligrams 

per liter, necessary for the decomposition of organic matter by microorganisms, such as bacteria. 


Biomass is the amount of living matter present at any given time, expressed as the mass per unit 

area of volume of habitat. 


Ash mass is the mass or amount of residue present after the residue from the dry mass deter­
mination has been ashed in a muffle furnace at a temperature of 500°C for 1 hour. The ash mass 

values of zooplankton and phytoplankton are expressed in grams per cubic meter (g/m3), and peri­
phyton and benthic organisms in grams per square meter (g/m2). 


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

and 105°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. 


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

and ash mass, and represents the actual mass of the living matter. The organic mass is expressed 

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


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


Bottom material: See Bed material. 


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. 


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 (FT 3/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. 
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Diversity index is a numerical expression of evenness of distribution of aquatic organisms. The 

formula for diversity index is: 


d = - ! n loge nk 

i.1 


Where n• is the number of individuals per taxon, n is the total number of individuals, and s is the 

total number of taxa in the sample of the community. Diversity index values range from zero, when all 

the organisms in the sample are the same, to some positive number, when some or all of the organisms 

in the sample are different. 


Drainage area of a stream at a specific location is that area, measured in a horizontal plane, 

enclosed by a topographic divide from which direct surface runoff from precipitation normally drains 

by gravity into the river above the specified point. Figures of drainage area given herein include 

all closed basins, or noncontribution areas, within the area unless otherwise noted. 


Drainage basin is a part of the surface of the earth that is occupied by a drainage system, which 

consists of a surface stream or a body of impounded surface water together with all tributary surface 

streams and bodies of impounded surface water. 


Gage height (G.H.) is the water-surface elevation referred to some arbitrary gage datum. Gage 

height is often used interchangeably with the more general term "stage", although gage height is more 

appropriate when used with a reading on a gage. 


Gaging station is a particular site on a stream, canal, lake, or reservoir where systematic 

observations of hydrologic data are obtained. 


Hardness of water is a physical-chemical characteristic that is commonly recognized by the in­
creased quantity of soap required to produce lather. It is attributable to the presence of alkaline 

earths (principally calcium and magnesium) and is expressed as equivalent calcium carbonate (CaCO3)• 


Hydrologic unit is a geographic area representing part or all of a surface drainage basin or 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 

compounds. 


Micrograms per gram (ug/g) is a unit expressing the concentration of a chemical element as the 

mass (micrograms) of the element sorbed per unit mass (gram) of sediment. 


Micrograms per liter (UG/L, ug/L) is a unit expressing the concentration of chemical 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. 


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. 
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The classification is as follows: 

T


Classification Size (mm)T Method of analysis 


Clay T0.00024 - 0.004TSedimentation 

.004TT
Silt T - .062TSedimentation 


Sand T - 2.0T
.062T Sedimentation or sieve 

Gravel . . . T - 64.0T
2.0T 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
lation to the total sample or population, in terms of types, numbers, mass or volume. 


Periphyton is the assemblage of microorganisms attached to and growing upon solid surfaces. While 

primarily consisting of algae, they also include bacteria, fungi, protozoa, rotifers, and other small 

organisms. Periphyton is a useful indicator of water quality. 


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

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

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


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

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

per second. A picocurie yields 2.22 dpm (disintegrations per minute). 


Plankton is the community of suspended, floating, or weakly swimming organisms that live in the 

open water of lakes and rivers. 


Phytoplankton is the plant part of the plankton. They are usually microscopic and their move­
ment is subject to the water currents. Phytoplankton growth is dependent upon solar radiation and 

nutrient substances. Because they are able to incorporate as well as release materials to the sur­
rounding water, the phytoplankton have a profound effect upon the quality of the water. They are 

the primary food producers in the aquatic environment, and are commonly known as algae. 


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

in water. 


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)1 for periphyton and macro-

phytes and [mg C/(m i.time)]T
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_c2/(m2.time)1 for periphvtom and 

macrophytes and[mg Q2/(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. 
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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 rate at which dry weight of sediment passes 

a section of a stream or is the quantity of sediment, as measured by dry weight or volume, 

that passes a section in a given time. It is computed by multiplying discharge times mg/L 

times 0.0027. 


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

period. 


Total sediment discharge (tons/day) is the sum of the suspended-sediment discharge and the 

bed-load discharge. It is the total quantity of sediment, as measured by dry weight or volume, 

that passes a section during a given time. 


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. 


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 organ­
isms. 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: 


KingdomTAnimal 

PhylumTArthropoda 

ClassTInsecta 

OrderTEphemeroptera 

FamilyTEphemeridae 

GenusTHexageria 

Species......Hexagenia limbata 


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

concentrations of individual constituents for the corresponding period and dividing the sum of the 

products by the total number of days. A time-weighted average represents the composition of water 

that would be contained in a vessel or reservoir that had received equal quantities of water from the 

stream each day for the year. 
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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". 


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°14.43" 

Coordmafes for vele 
A(421541016360601) owl
11(421641085360602)42" 

A• 
S. 

4/elle 41" 

seatear" 

Figure 2. System for numbering wells (latitude and longitude). 
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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 thru 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 designations--for ex­
ample, 16CCCB1, 16CCCB2, 16CCCB3, etc. 


B A 

1 
A 

C D 


D
CCCB< 

Figure 3. Well numbering system in Michigan. 


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 unde­
veloped 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 program is a network of regularly sampled water-quality stations where samples are col­
lected to determine the 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 program is a network of regularly sampled water-quality stations where samples are 

collected to be analyzed for radioisotopes. The streams that are sampled represent major drainage 

basins in the conterminous United States. 


Tritium network is a network of stations which has been established to provide baseline information 

on the occurrence of tritium in the Nation's surface waters. In addition to the surface-water stations 

in the network, tritium data are also obtained at a number of precipitation stations. The purpose of 

the precipitation stations is to provide an estimate sufficient for hydrologic studies of the tritium 

input to the United States. 
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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.T
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. 


If the stage-capacity curve is subject to changes because of deposition of sediment in the reservoir, 

periodic resurveys of the reservoir are necessary to define new stage-capacity curves. During the 

period between reservoir surveys the computed contents may be increasingly in error due to the gradual 

accumulation of sediment. 


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 
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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 Ottober 1, 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 above mean sea level, and a con­
densed history of the types, locations, and datums of previous gages used during the period of record 

are given under "GAGE." In references to datum of gage, the phrase "mean sea level" denotes "Sea 

Level Datum of 1929" as used by the Topographic Division of the GeolOgical Survey unless otherwise 

qualified. 


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. 


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. 
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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 the period of daily 

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


For ground-water records, no descriptive statements are given; however, the well number, depth of 

well, date of sampling and/or other pertinent data are given in the table containing the chemical 

analyses of the ground water. 


Water analysis 


Most methods for collecting and analyzing water samples are described in the U.S. Geological Survey 

Techniques of Water Resources Investigations listed on a following 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. 
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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 indentified 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 measure­
ments at each well are consistent. 


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 land-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. 


PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS 


Thirty-two 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 in­
vestigations. The material is grouped under major subject headings called books and is further di­
vided into sections and chapters. For example, Section A of Book 3 (Applications of Hydraulics) is 

on surface water. The chapter, the unit of publication, is limited to a narrow field of subject mat­
ter. This format permits flexibility in revision and publication as the need arises. The reports 

listed below are for sale by the U.S. Geological Survey, Branch Of Distribution, 604 South Pickett 

Street, Alexandria, VA 22304 (authorized agent of the Superintendent of Documents, Government 

Printing Office). 
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NOTE: TWhen 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. TWater 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. 
$1.60. 

2-D1. TApplication 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. $1.90. 

2-El. TApplication of borehole geophysics to water-resources investigations, by W.S. Keys and L.M. 
MacCary: USGS--TWRI Book 2, Chapter El. 1971. 126 pages. $1.75. 

3-Al. TGeneral field and office procedures for indirect discharge measurements, by M.A. Benson and 
Tate Dalrymple: USGS--TWRI Book 3, Chapter Al. 1967. 30 pages. $0.25. 

3-A2. TMeasurement of peak discharge by the slope-area method, by Tate Dalrymple and M.A. Benson: 
USGS--TWRI Book 3, Chapter A2. 1967. 12 pages.$0.20. 

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

3-A4. TMeasurement of peak discharge at width contractions by indirect methods, by H.F. Matthai: 
USGS--TWRI Book 3, Chapter A4. 1967. 44 pages. $1.00. 

3-A5. TMeasurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS--TWRI 
Book 3, Chapter A5. 1967. 29 pages,$0.30. 

3-A6. TGeneral procedure for gaging streams, by R.W. Carter and Jacob Davidian: USGS--TWRI Book 3, 
Chapter A6, 1968. 13 pages. $0.20. 

3-A7. TStage measurements at gaging stations, by T.J. Buchanan and W.P. Somers: USGS--TWRI Book 3, 
Chapter A7. T1968. 28 pages. $0.45. 

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

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. $0.40. 

3-Al2. Fluorometric procedures for dye tracing, by J.F. Wilson Jr.: USGS--TWRI Book 3, Chapter Al2. 
1968. 31 pages. $1.35. Not currently available. 

3-B1. TAquifer-test design, observation, and data analysis, by R.W. Stallman: USGS--TWRI Book 3, 
Chapter 81. T1971. 26 pages.$0.70. 

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

3-Cl. TFluvial sediment concepts, by H.P. Guy: USGS--TWRI Book 3, Chapter Cl. 1970. 55 pages. 
$0.65. 

3-C2. TField methods for measurement of fluvial sediment, by H.P. Guy and V.W. Norman: USGS--TWRI 
Book 3, Chapter C2. 1970. 59 pages.$0.70. 

3-C3. TComputation of fluvial-sediment discharge, by George Porterfield: USGS--TWRI Book 3, 
Chapter C3. 1972. 66 pages. $1.15. 

4-Al. TSome statistical tools in hydrology, by H.C. Riggs: USGS--TWRI Book 4, Chapter Al. 1968. 
39 pages. $0.30. 

4-A2. TFrequency curves, by H.C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968. 15 pages.$0.20. 

4-B1. TLow-flow investigations, by H.C. Riggs: USGS--TWRI Book 4, Chapter Bl. 1972, 18 pages. 
$0.65. 

4-B2. TStorage analyses for water supply, by H.C. Riggs and C.H. Hardison: USGS--TWRI Book 4, 
Chapter B2. T1973. 20 pages. $0.75. 

4-83. TRegional analyses of streamflow characteristics, by H.C. Riggs: USGS--TWRI Book 4, 
Chapter B3. 1973. 15 pages. $0.75. 

4-D1. TComputation of rate and volume of stream depletion by wells, by C.T. Jenkins: USGS--TWRI 
Book 4, Chapter Dl. 1970. 17 pages.$0.65. 

5-Al. TMethods for collection and analysis of water samples for dissolved minerals and gases, by 
Eugene Brown, M.W. Skougstad, and M.J. Fishman: USGS--TWRI Book 5, Chapter Al. 1970. 
160 pages. $2.40. 
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5-A2. TDetermination 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. $0.80. 

5-A3. TMethods for analysis of organic substances in water, by D.F. Goerlitz and Eugene Brown: 
USGS--TWRI Book 5, Chapter A3. 1972. 40 pages. $0.90. 

5-A4. TMethods for collection and analysis of aquatic biological and microbiological samples, 
by K.V. Slack, R.C. Averett, P.E. Greeson, and R.G. Lipscomb: USGS--TWRI Book 5, 
Chapter A4. 1973. 165 pages. $1.95. 

5-Cl. TLaboratory theory and methods for sediment analysis, by H.P. Guy: USGS--TWRI Book 5, 
Chapter Cl. 1969. 58 pages. $0.65. 

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

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

8-B2. TCalibration 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. $0.40. 



 

--  

 

 

��

v* 

CANADA ..,.. 

•
-......,‘,.. 

MINNE.OTA 
 ,,, ....,/ ,..
8�E� ,,, 

g 

',.......E" 


/�
 

/� 

........., 


/ _,,,....... 0

i� 

... 
.............. 

--------.1_ 
/�
 

-,.... 

See Fig.8 for location of�,. ScOe 


41-1)�/� surface water gaging sites� \'\` 
/� in the Greenwood Reservoir� ........ 


o•�/1�
 -...„...
canning�
 

/ 


40' 

6�it3 

Ac 
645 

o 

1, 1.. 

FIGURE 4.--Map showing identification number and location of gaging stations in Upper Peninsula of Michigan. 




 

 

17 

— 80 
5 

P. IR.. Seale 1:1,000,000 

10�0�10�2 
. 

1 
_ 
�30�40 

1 
.1.01.EritEs 

04, 

ue._ 
e 
ns_ 1215 4%, 

/LARS 

/ST CLAIR 

1027 1 1065 
i 1064 

1 15 --------_ _ 

1010 
 022 22 £979A 0 A1845 H 

FIGURE 5.--Map showing identification number and location of gaging stations in Lower Peninsula of Michigan. 




 

 

EXPLANATION 
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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. 




20T 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 (184.4 m) from topographic map (nearest 5 ft). 


REMARKS.--Water-discharge records good except those for the winter period and those below 2.0 ft3/s (0.057 m3/s), which are 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 nat­
ural hydrologic conditions, such as streamflow and water quality, will make possible assessment of changes which occur as a result 

of changes in climate and other natural factors. These data will provide a frame of reference against which hydrologic changes 

wrought by man may be evaluated. 


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

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

Jan. 13, 1975, backwater from ice; minimum discharge, 0.49 ft3/s (0.014 m3/s) Aug. 29, 30, 1976; 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.--Nhximum discharge, 346 ft3/s (9.80 m3/s) Apr. 18, gage height, 6.48 ft (1.975 m) only peak above base of 

110 ft3/s (3.12 m3/s); minimum, 0.49 ft3/s (0.014 m3/s) Aug. 29, 30; minimum gage height, 2.55 ft (0.777 m) Aug. 29, 30, 31, Sept. 2, 

3, 7, 9, 10, 11, 12. 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 
2 
3 
4 

2.7 
2.5 
2.3 
2.1 

5.9 
5.6 
5.2 
4.8 

43 
29 
18 
15 

5.4 
5.4 
5.3 
5.2 

3.6 
3.6 
3.6 
3.5 

4.0 
4.0 
4.0 
4.2 

44�30 3.1 5.8 
44�28 2.7 4.8 
44�24 2.4 4.2 
52�22 2.3 3.5 

.90 

.92 

.89 

.86 

.57 

.53 

.53 

.56 
5 2.1 4.5 16 5.2 3.2 4.2 71�21 2.2 3.0 .95 .58 

6 
7 
8 
9 
10 

2.1 
2.1 
1.9 
1.9 
3.1 

4.3 
4.3 
4.1 
3.9 
34 

16 
13 
11 
10 
9.2 

5.1 
5.0 
4.9 
4.8 
4.7 

3.2 
3.2 
3.3 
3.3 
3.5 

4.2 
4.1 
4.0 
4.0 
3.9 

81�19 2.2 2.8 
82�17 2.0 3.7 
72�15 1.7 3.6 
68�14 4.9 4.5 
74�13 5.6 4.9 

.99 

.83 

.80 

.77 

.74 

.58 

.56 

.55 

.53 

.51 

11 3.4 29 8.4 4.6 3.4 3.8 70�12 4.1 4.1 .82 .50 
12 
13 
14 
15 

2.9 
2.8 
2.8 
3.4 

27 
20 
17 
12 

8.0 
7.6 
7.6 
7.4 

4.5 
4.4 
4.3 
4.2 

3.5 
3.4 
3.4 
3.6 

3.8 
3.9 
3.9 
3.8 

61�11 3.2 3.3 
63�11 4.1 2.8 
93�12 3.3 2.6 
192�11 11 2.3 

.82 

.83 

.71 

.66 

.52 

.52 

.52 

.52 

16 3.8 11 7.2 4.2 3.8 3.9 253�10 21 2.1 .63 .52 
17 3.4 11 7.0 4.0 3.9 3.8 223�9.0 15 1.8 .65 .52 
18 3.0 11 6.9 4.0 3.9 3.7 232�8.2 49 1.7 .64 .52 
19 
20 

2.9 
2.7 

22 
28 

6.7 
6.6 

4.0 
3.9 

3.9 
3.9 

3.8 
12 

234�7.4 37 1.5 
110�6.7 31 1.7 

.69 

.68 
.56 
.62 

21 
22 

2.6 
2.6 

28 
24 

6.5 
6.4 

3.9 
3.8 

3.9 
3.9 

13 
15 

73�5.9 22 1.5 
89�5.7 15 1.2 

.64 

.61 
.66 
.67 

23 2.9 21 6.2 3.8 3.9 17 79�5.4 10 1.2 .55 .69 
24 14 18 6.1 3.8 3.9 18 58�5.1 7.8 1.1 .54 .68 
25 25 15 6.0 3.8 4.0 22 48�4.7 9.5 .99 .55 .65 

26 
27 
28 

15 
12 
10 

11 
10 
9.2 

6.0 
5.9 
5.8 

3.8 
3.8 
3.7 

4.0 
4.0 
4.0 

25 
30 
33 

40�4.4 14 1.0 
35�4.3 11 1.0 
32�4.0 9.8 .95 

.56 

.60 

.55 

.62 

.61 

.60 
29 
30 

8.2 
7.2 

12 
44 

5.6 
5.5 

3.7 
3.7 

4.0 
---

38 
46 

31�3.7 9.1 .89 
30�3.3 7.0 .90 

.51 

.49 
.58 
.57 

31 6.4 --- 5.4 ;�3.7 48 ---�3.5 --- .90 .56 ---

TOTAL 159.8 456.8 319.0 134.6 106.3 392.0 2678�351.3 323.0 76.33 21.94 17.15 
MEAN 
MAX 
MIN 
CFSM 

5.15 
25 
1.9 
.39 

15.2 
44 
3.9 
1.15 

10.3 
43 

5.4 
.78 

4.34 
5.4 
3.7 
.33 

3.67 
4.0 
3.2 
.28 

12.6 
48 
3.7 
.95 

89.3�11.3 10.8 2.46 
253�30 49 5.8 
30�3.3 1.7 .89 

6.77�.86 .82 .19 

.71 

.99 

.49 

.05 

.57 

.69 

.50 

.04 
IN. .45 1.29 .90 .38 .30 1.10 7.55�.99 .91 .22 .06 .05 

CAL YR 1975�TOTAL 5422.20 MEAN 14.9 MAX 225 MIN 1.0 CFSM 1.13�IN 15.28 
MTR YR 1976�TOTAL 5036.22 MEAN 13.8 MAX 253 MIN�.49 CFSM 1.05�IN 14.19 
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04001000 WASHINGTON CREEK AT WINDIGO, MI--CONTINUED 


WATER-QUALITY RECORDS 


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


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1964 to current year. 


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


REMARKS.--Temperature recorder clock stopped Oct. 29 to Jan. 28 (range in temperature 0.0 to 7.0°C), Apr. 18 to May 4 (range in tempera­
ture 0.5 to 8.0°C); no record Sept. 21-30. Complete ice cover during winter period. In addition to the temperature recorder record, 

samples were collected approximately bimonthly. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 22.0°C July 26, 30, 31, 1970, July 18, Aug. 1, 1975; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 20.5°C July 23, 27, Aug. 10, 20-22, 27; minimum, 0.0°C on many days during December to April. 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-

CIFIC 
 DIATE FECAL STREP-


INSTAN- CON- PER- COLI- COLI- TOCOCCI

� T


TANEOUS DUCT-� AIR DIS- CENT FORM FORM (COL- HARD-

DIS- ANCE PH TEMPER- TEMPER- SOLVED SATUR- (COL.�ONIFS NESS
(COL.�
�
PER�(CA,MG)
PER
*TURF. OXYGEN
TIME CHARGE (MICRO-�ATURE�ATION PER�
�


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

OCT 
07• • • 1700 2.0 170T7.6 10.5�18.0 9.7��88 240��230 40��87 
JAN 
29... 1445 2.7 7.8 .0�-17.0 12.9��90� 72 
MAR 
04... 1415 3.9 7.2 .0�-9.0 13.6��95 2��2T<1�72 

MAY 
04••• 1630 25 85�8.1 7.5�16.0 11.3��.95 .70��25 1��34 
AUG 
11... 1000 .83 192�7.6 17.0�16.0 7.3��77 290��200 140��100 

SEP 
21... 1100 .48 230�7.5 8.0�4.0 9.2��79 800��710 85��120 

DIS- DIS-

NON- DIS- SOLVED SODIUM SOLVED 

CAR- SOLVED MAG- DIS-�AD- PO-
 ALKA- DIS­

TAS- BICAR-�LINITY�
CAR- CARBON SOLVED 

HARD- CIUM SIUM SODIUM PERCENT�BONATE�

BONATE CAL- NE- SOLVED�SORP-


TION slum BONATE AS�SULFATE
DIOXIDE 

NESS (CA) (MG) (NA) SODIUM RATIO (K) (CO3) CAC03�(504)
(HCO3)�(CO2) 


DATE�(MG/L) (MG/L1 (MG/L) (MG/L1 (MG/L)�(MG/L)
(mG/L) (MG/L) (MG/L)�(MG/L) 


OCT 

5.3
95 78 3.8��


JAN 

24 3.8
07... 9�6.6��9 .2 .9�0��


60 7.6
0��1.9��

MAR 

04... 10�6.0�8 .2 


12�3.0 a .2 73
29... 5.3� .6�
20�


75 0��7.6��
19�3.0 .8� 62 6.1 

MAY 

04... 3�2.8��7 .2�0��.5��
5.9
9.1 1.2 38 31 

AUG 


4.9
28 5.7 116 95 4.7��

SEP 

21... 30 7.6 12 .3 .8�129. 0��


11... 9�8.3��11 .2 .8T0��


6.3
106 6.5��
10�10��


SUS-�
SUS. 

DIS-TDIS- SOLVED SOLVED DIS- TOTAL PENDED�


DIS-�
DIS-

SED. 


SOLVED SOLVED DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL SUS SEDI-�
SIEVE 

CHLO-�SOLVED SOLIDS��PHOS- DIAM.
FLUO- (RESI- (SUM OF PLUS PENDED MENT�

RIDE�SILICA (TONS NITRATE PHORUS SEDI- FINER
RIDE DUE AT CCNSTI-� DIS,�


THAN 

DATE (MG/L)��(MG/L1 (MG/L) • DAY)�


180 C) TUENTS) (N)
(CL)�(F) (SI02) PER��(P) MENT CHARGE�

(MG/L) (MG/L)�(MG/L) (MG/L) (MG/L) (T/DAY) .062 MM 


OCT 

4 .02��
13���129 105 .70 .21 .01�����100 


JAN 

07... 4.5 .5 


100 

MAR 

29... 4.1 14���91 .80 .11 .01 26 .19�������
.2 110 


2 .02��
134 90 1.41 .12 .02�����100 

MAY 


.1 100 

04... 3.0 .3 15���


04... 1.6�7.9 62 48 4.18 .04 .02������5 .34��


.1 148 125 .33 .05 .02�����4 .01��
SEP 

AUG 
6.5�14� 100 


11... 

� 6 100
.1 154 .20 .05 .02�����.01��21... 15 14�147 
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22T STREAMS TRIBUTARY TO LAKE SUPERIOR 


04001000 WASHINGTON CREEK AT WINDIGO, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


T6TAL 

TOTAL�
NON... 

FILT.. FILT...�� TOTAL� TOTAL
TOTAL�
 
RABLE RARLE TOTAL TOTAL CAD- CHRO.. TOTAL TOTAL TOTAL MAN.. 

RESIDUE RESIDUE ARSENIC BARIUM MIUM� LEAD GANESE
MIUM COPPER IRON�


TIME� (AS) (BA)�� (CU)�(PB)�
(CD) (CR)��(FE)�(MN) 

DATE�(MG/L) (MG/L) (UG/L) (UG/L) (UG/L)���(UG/L)��
(UG/L) (UG/L)���� (UG/L) (UG/L) 


OCT 

07... 1700��130�1�0�0�0 <10 0��� 20
560 0��

MAY 

04..e 1630�� 0�0�0 10 0���
20
320 0��


SUS..�SUS.. DIS...���
DIS- SUS-

PENDED SOLVED PENDED SOLVED PENDED DIS.. 


TOTAL� GROSS�GROSS�� SOLVED�
GROSS GROSS GROSS��DIs-

TOTAL SELE.. TOTAL TOTAL ALPHA BETA BETA BETA BETA RA-226 
SOLVED 


SILVER AS���AS�� (RADON URANIUM 

(HG) (SE) (AG) (ZN) U-NAT. CS-137 CS-137 /Y90 /Y90 METHOD) (U) 


DATE�(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (PC/L)������(PC/L)TT(PC/L)�


MERCURY NIUM��ZINC AS AS SR90 AS SR90�


(PC/L) (PC/L)�(UG/L) 


OCT 

07... .1��0��<.4 <.4 <.4 .03
0 20 3.0���<1.4��.02��


MAY 

04...�<.5 0 0���10 


CHLOR.. 

PCR�ALDRIN�DANE�MOTDDE 

IN�IN�IN�IN�IN 


BOTTOM�BOTTOM TOTAL BOTTOM�BOTTOM�BOTTOM 

CYANIDE TOTAL MA- TOTAL MA- CHLOR... MA- TOTAL MA- TOTAL MA... 

(CN) PCB TERIAL ALDRIN TERIAL DANE TERIAL ODD TERIAL DDE TERIAL 


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


OCT 

07...�.00 .0��.00��.0TT.00TT.00TT
6 .0 0 .0 .0 

MAY 

04...�
.00 


DI-� HEPTA..�HEPTA.. 

DDT�ELDRIN�ENDRIN�CHLOR�CHLOR 

IN�IN�IN�
IN TOTAL EPDXIDE 


BOTTOM�BOTTOM� TOTAL�HEPTA- IN ROT-
TOTAL� BOTTOM�BOTTOM�

TOTAL MA-��MA-��MA-��MA-��TOM MA...
DI- TOTAL HEPTA.. CHLOR�

notTTERIAL ELoRIN TERIAL ENDRIN TERIAL CHLOR TERIAL EPDXIDE TERIAL 


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


OCT 
.00�.0�.00 .0 .00 .0 .00 .0 .00 .0 


MAY 

04... 


TOX... 

LINDANE�APHENE�2.4..D�2,4,5-T�SILVEX 


IN�IN�IN�IN�IN 

BOTTOM TOTAL BOTTOM�BOTTOM�BOTTOM�BOTTOM 


TOTAL MA-��MA-��MA-�TOTAL MA-��MA
TOX... TOTAL� TOTAL�

LINOANE TERIAL APHENE TERIAL 2,4-0 TERIAL 2,4,5-T TERIAL SILVEX TERIAL 


DATE (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) CUD/KG) (OG/L) (UG/KG) (UG/L) (UG/KG) 

OCT 
07... 

MAY 
04... 

.00 .0 0 0 .00 .00 0 .00 
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04001000 WASHINGTON CREEK AT WINDIGO• MI--CONTINUED 


TEMPERATURE (DEG. C1 OF MATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER�DECEMBER�JANUARY�FEBRUARY MARCH
NOVEMBER 


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

1 10.0� 0.0 0.0 0.0 0.0
8.0 


7.0
2 8.0� --- 0.0 0.0 0.0 0.0
3 9.5�
8.0 0.0 0.0 0.0 0.0
4 9.0�
8.0 
 0.0 0.0 0.0 0.0
5 0.5� ---
9.0 ---
 0.0 0.0 0.0 0.0 

6 0.0�
9.0 
 0.0 0.0 0.5 0.0
7 0.5� ---
8.5 
 0.0 0.0 0.5 0.0
8 0.5� ---
9.5 0.0 0.0 0.5 0.0
9 0.5� --- 0.0 0.0
10.0 
 0.0 0.0
10 0.5�
10.0 --- 0.0 0.0 0.0 0.0 


11 0.0� ---
10.0 ---
 0.0 0.0 0.5 0.0
12 0.0�
9.5 --- 0.0 0.0
0.0 0.0
13 0.0� ---
9.0 ---
 0.0 0.0 0.5 0.0
14 9.5� ---
9.5 
 --- 0.0 0.0 0.0 0.0
15 9.5� ---
9.0 ---
 0.0 0.0 0.5 0.0 

16 9.0�
8.0 
 --- 0.0 0.0 0.0 0.0
17 8.0�
7.0 
 --- 0.0 0.0 0.5 0.0
18 7.0� _--
6.0 
 0.0 0.0 0.5 0.0
4.5 ---
19 6.0� --- 0.0 0.0 0.0 0.0
20 5.5�
5.0 
 0.0 0.0 0.0 0.0 

21 5.5� ---
5.5 0.0 0.0 0.0 0.0
22 5.5� ---
5.5 
 0.0 0.0 0.5 0.0
5.5
23 6.0� --- 0.0
--- 0.0 0.0 0.0
24 6.5�
6.0 
 --- --- 0.0 0.0 0.0 0.0
25 7.0� ---
6.5 --- 0.0 0.0 0.0 0.0 


6.5
26 6.5� --- 0.0 0.0 0.0 0.0
27 6.5�
6.5 
 --- --- 0.0 0.0 0.0 0.0
28 6.5�
6.0 
 0.0 0.0 0.0 0.0
29 6.0�
0.0 0.0 0.0 0.0 0.0 0.0
30 ---�
--- 0.0 ---
0.0 --- 0.0 0.0
31 
 0.0 0.0 0.0 0.0 

MONTH 10.5 4.5 ---
 0.0 0.0 0.5 0.0 


APRIL MAY 
 JUNE JULY AUGUST SEPTEMBER 

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


1 0.0 0.0 --- 16.5 13.5 17.5 15.0 19.5 17.0 15.5 12.5
2 0.0 0.0 --- 15.5 12.5 17.0 15.0 18.5 15.5 13.5 11.0
3 0.0 0.0 --- 16.0 13.0 18.0 15.0 19.5 15.5 15.0 12.5
4 0.0 0.0 7.5 --- 17.0 14.0 18.5 15.5 18.0 17.5 15.0 14.5
5 0.0 0.0 8.5 7.5 18.0 14.5 18.5 16.0 19.5 17.0 14.5 12.5 

6 0.0 0.0 8.5 7.0 18.0 15.0 18.5 16.5 19.5 15.5 17.0 13.5
7 0.0 0.0 8.5 7.0 18.0 15.5 18.5 16.5 19.0 15.0 17.5 14.0
8 0.0 0.0 8.5 6.5 17.5 15.5 18.5 16.0 19.5 15.5 17.5 15.5
9 0.0 0.0 10.5 7.5 17.0 14.5 18.5 17.0 18.5 16.5 16.5 14.5
10 0.0 0.0 11.0 9.5 16.5 14.0 17.0 16.0 20.5 17.5 15.5 12.5 


11 0.0 0.0 11.0 8.5 17.0 16.0 16.5 16.0 20.0 17.0 15.5 12.0
12 0.0 0.0 11.0 8.5 16.5 14.0 16.5 14.0 20.0 17.5 15.5 12.0
13 0.0 0.0 10.5 9.5 17.0 14.5 16.0 14.5 19.0 17.0 15.5 14.0
14 0.0 0.0 12.0 8.5 17.0 16.0 16.5 14.5 17.0 14.5 14.5 13.5
15 0.0 0.0 14.0 9.5 17.0 15.5 16.5 15.0 16.5 12.5 13.5 11.0 

16 0.0 0.0 13.0 11.0 15.0 13.5 16.0 14.5 17.0 12.5 12.5 9.5
17 0.5 0.0 13.0 10.0 13.5 13.0 15.5 13.5 16.5 12.5 11.5 9.0
18 
 --- --- 12.5 9.5 13.0 12.0 17.5 15.0 17.0 14.0 12.5 9.5
19 12.0 9.0 13.5 13.0 18.5 16.5 18.5 16.0 11.5 10.0
20 13.5 9.5 15.0 13.0 20.0 18.0 20.5 17.5 11.0 8.5 

21 
 14.0 11.0 17.0 14.0 19.5 17.0 20.5 18.5

22 14.0 10.0 18.0 16.0 19.5 17.5 20.5 17.5
23 13.0 10.0 18.5 16.5 20.5 18.0 20.0 16.0
24 
 12.5 9.5 18.0 16.5 20.0 18.0 19.0 15.5
25 
 14.0 9.5 18.0 15.5 18.5 16.5 19.5 16.0 

26 14.5 10.0 16.0 14.5 20.0 17.0 20.0 17.0
27 
 --- 14.0 11.0 17.0 15.5 20.5 17.5 20.5 18.0 ---

28 
 15.5 11.5 17.0 15.5 19.5 17.0 19.0 16.5
29 --- 16.5 12.5 16.5 15.0 19.5 17.0 17.0 13.5

30 16.5 14.0 17.0 15.0 19.0 18.0 16.5 12.5 ---

31 --- 16.5 13.5 _-_ --- 19.5 17.0 16.0 14.0 --- ---


MONTH 
 16.5 6.5 18.5 12.0 20.5 13.5 20.5 12.5 
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04031000 BLACK RIVER NEAR BESSEMER, MI 


LOCATION.--Lat 46°30'41", long 90°04'28", in NE4 SEA 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, SOO ft (152 m) downstream from Powder Mill Creek, and 2.5 mi (4.0 km)

northwest 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) above mean sea level (levels by registered surveyor). 


REMARKS.--Records good except those for the winter period and those below 15 ft3/s (0.4 m3/s), which are fair. Prior to 1967, some

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


AVERAGE DISCHARGE.--22 years, 237,ft'is (6.712 m3/s), 16.09 in/yr (409 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, 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 (*): 


Gage heightT DischargeT

DateT(ft3/s) (m3/s)T(m)TTDateTTimeT (m) 


DischargeT Gage height

TimeT(ft) (ft3/s) (m3/s) (ft)TT


Mar. 30 2,070 5.86 Apr. 15T*3,310TT2.335
0700TT58.6TT1.786TT 0500 93.7 *7.66TT

Apr. 9 2300TT6.56 1.999
2,510 71.1T


Minimum daily discharge, 6.8 ft3/s (0.19 m3/s) Sept. 25; minimum gage height observed, 0.38 ft (0.116 m) Aug. 24. 


DISCHARGE• IR CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 56 141 330 90 74 90 1450 329 67 101 15 8.0 

2 58 125 330 90 74 88 1390 356 60 76 15 8.6 

3 55 108 330 92 74 86 1480 377 54 59 15 8.6 

4 51 95 300 92 74 86 1400 368 47 49 17 8.0 

5 51 83 270 90 76 86 1540 326 44 41 24 8.0 


6 46 76 240 86 76 86 1830 275 40 37 20 8.6 

7 • 47 79 220 84 76 84 2020 239 37 35 17 8.0 

8 45 143 200 82 74 84 1970 213 36 32 16 8.0 

9 ,�147 190 82 189 36 8.0
43 82 74 2070 35 15 

10 43 849 180 82 76 82 2400 170 33 35 17 7.6 


11 42 1230 170 82 78 82 1950 140 31 31 17 7.6 

12 41 1110 170 80 80 82 1660 128 29 28 16 7.6 

13 41 914 170 80 80 82 1680 112 36 27 15 7.6 

14 40 701 170 80 82 82 2340 108 33 26 14 10 

15 42 565 170 80 84 84 3170 97 140 26 12 8.0 


16 45 486 180 80 88 84 2660 132 250 28 11 8.0 

17 43 499 18.0 .80 90 96 2310 184 213 25 10 8.0 

18 42 494 190 .80 92 170 1870 157 582 23 9.6 8.6 


,�92 754
19 42 1010 180 78 270 1630 136 22 8.8 9.8 

20 41 1220 170 76 92 420 1210 120 541 28 8.2 10 


21 40 840 150 76 90 840 933 103 379 27 7.8 9.2 

22 38 700 140 78 90 800 1100 88 261 24 7.6 8.6 

23 44 600 130 80 90 800 904 77 182 24 7.4 7.6 

24 216 500 120 78 90 820 709 70 132 21 7.2 7.2 

25 514 450 115 74 92 860 565 64 104 20 7.2 6.8 


26 380 400 110 74 92 920 458 59 82 20 7.2 8.0 

27 306 370 100 76 92 1000 390 53 64 20 8.2 9.2 

28 263 340 98 78 92 1150 336 48 52 18 8.2 '7.6 

29 220 320 96 76 90 1400 279 46 136 17 8.0 7.2 

30 186 300 94 74 --- 1980 261 55 146 17 8.0 7.6 

31 165 --- 92 74 ...- 1660 --- 67 --- 16 8.0 ---


TOTAL 3286 14895 5585 2504 2424 14536 43965 4886 4600 989 377.4 245.6 

MEAN 106 497 180 80.8 83.6 469 1466 158 153 31.9 12.2 8.19 

MAX 514 1230 330 92 92 1980 3170 377 754 101 24 10 

MIN 38 76 92 74 74 82 261 46 29 16 7.2 6.8 

CFSM .53 2.49 .90 .40 .42 2.35 7.33 .79 .77 .16 .06 .04 

IN. .61 2.77 1.04 .47 .45 2.70 8.18 .91 .86 .18 .07 .05 


CAL YR 1975�85964.0 MEAN 236�MIN CFSM 1.18 IN 15.99
TOTAL• MAX 3340 13�

WTR YR 1976� MAX 3170 MIN. CFSM 1.35 IN 18.28
TOTAL 98293.0 MEAN 269�6.8�
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04031500 PRESQUE ISLE RIVER AT MARENISCO, MI 


LOCATION.--Lat 46°22'20", long 89°41'32", in SE4 NW4 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) above mean sea level (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 

3,000 acre-ft (3.7 hm3), 2.5 mi (4.0 km) upstream. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--31 years, 178 ft3/s (5.041 m3/s), 14.14 in/yr (359 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, 1,140 ft3/s (32.3 m3/s) Apr. 16, gage height, 7.51 ft (2.289 m); minimum, 18 ft3/s

(0.51 m3/s) Sept. 12, 13, gage height, 3.06 ft (0.933 m). 


DISCHARGE• IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MFAN VALUES 


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


1 49 80 400 120 100 120 816 294 128 110 34 24 

2 50 77 420 120 100 115 818 326 114 105 32 31 

3 46 70 370 115 100 115 809 392 103 95 31 25 

4 
 45 65 350 115 100 115 818 422 92 86 31 21 

5 45 60 320 115 100 115 840 380 83 78 36 20 


6 43 59 300 110 100 115 837 328 78 71 36 20 

7 42 58 270 110 100 115 835 294 74 68 33 20 

8 
 41 66 250 110 100 115 853 282 70 65 30 20 

9 41 68 220 110 100 115 884 271 70 62 28 20 

10 41 325 200 110 105 115 961 262 69 61 28 19 


11 40 515 190 110 105 115 973 179 71 58 30 19 

12 42 525 180 110 110 115 923 100 74 54 30 18 

13 42 457 170 110 110 115 873 122 91 52 28 19 

14 42 389 200 110 110 115 891 142 85 51 27 22 

15 41 330 220 110 110 115 1020 150 150 52 26 24 


16 42 297 230 110 110 115 1110 159 201 58 25 24 

17 39 277 220 110 110 115 1120 257 186 56 25 25 

18 34 263 210 110 110 120 1060 284 220 53 24 22 

19 33 288 190 110 110 140 995 215 274 50 25 22 

20 33 321 180 110 110 170 889 80 244 59 24 23 


21 33 300 170 110 110 230 768 95 203 61 24 24 

22 32 270 160 110 110 290 724 106 168 56 23 24 

23 55 247 155 110 110 280 728 110 137 52 23 24 

24 110 226 150 110 110 280 676 110 119 49 22 23 

25 176 210 145 110 110 310 514 110 115 45 22 22 


26 169 200 140 105 115 350 356 107 105 42 22 23 

27 149 190 135 105 115 400 468 100 98 39 25 23 

28 126 180 130 105 120 470 428 92 94 36 22 24 

29 106 196 125 105 120 554 392 90 110 37 22 23 

30 94 309 125 100 --- 665 324 116 123 37 21 23 

31 87 --- 120 100 --- 766 --- 134 --- 36 24 ---


TOTAL 1968 6918 6645 3405 3120 6985 23703 6109 3749 1834 833 671 

MEAN 63.5 231 214 110 108 225 790 197 125 59.2 26.9 22.4 

MAX 176 525 
 420 120 120 766 1120 422 274 110 36 31 

MIN 32 58 120 100 100 115 324 80 69 36 21 18 

CFSM .37 1.35 1.25 .64 .63 1.32 4.62 1.15 .73 .35 .16 .13 

IN. .43 1.50 1.45 .74 .68 1.52 5.16 1.33 .82 .40 .18 .15 


CAL YR 1975�62357 MIN 31 CFSM 1.00 IN�
TOTAL MEAN 171 MAX 1370 13.57 

WTR YR 1976�
TOTAL 65940 MEAN 180 MAX 1120 MIN 18 CFSM 1.05 IN 14.34 
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04033000 MIDDLE BRANCH ONTONAGON RIVER NEAR PAULDING, MI 


LOCATION.--Lat 46°21'25", long 89°04'38", in SE4 NE1/4 sec.29, T.46 N., R.38 W., Ontonagon County, Hydrologic Unit 0402102, Ottawa National 

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 Reser­
voir, 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) above mean sea level (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, and those for period of no gage-height record, Apr. 8-20, which are fair. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--34 years, 173 ft3/s (4.899 m3/s), 14.33 in/yr (364 mm/yr). 


EXTREMES FOR PERIOD OF REOORD.--Maximum discharge, 2,050 ft3/s (58.1 m3/s) Apr. 30, 1951, gage height, 10.0 ft (3.048 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 daily discharge, 940 ft3/s (26.6 m3/s) Apr. 17; minimum discharge, 75 ft3/s (2.12 m3/s) Aug. 23,

24, gage height, 3.37 ft (1.027 m). 


DISCHARGE,�
IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 120 123 230 125 110 130 428 269 158 117 85 85 

2 119 119 220 125 110 125 407 271 149 114 84 84 

3 115 116 210 125 110 125 430 281 139 109 83 84 

4 112 118 200 125 110 125 424 275 132 104 85 83 

5 111 119 190 120 110 125 433 272 125 101 94 83 


6 
 109 119 185 120 110 125 478 261 121 98 97 83 

7 109 120 180 120 110 125 527 247 117 97 92 83 

8 108 123 170 120 110 125 600 231 114 96 89 83 

9 109 122 165 120 115 125 650 217 112 96 87 83 

10 109 196 160 120 115 120 740 206 110 97 87 83 


11 108 210 155 120 115 120 700 193 109 97 90 82 

12 109 210 155 120 120 120 640 182 115 94 92 82 

13 110 210 165 120 120 120 660 177 120 92 90 82 

14 110 220 175 120 120 120 720 174 127 90 88 86 

15 112 220 180 120 120 120 800 169 124 91 87 90 


16 
 112 199 175 115 120 120 900 170 134 91 85 90 

17 113 191 170 115 120 120 940 201 138 91 84 88 

18 108 186 160 115 120 120 880 195 135 89 85 86 

19 107 197 160 115 120 130 800 182 144 88 84 86 

20 108 211 155 115 120 160 720 169 143 102 82 90 


21 109 215 150 115 120 220 620 158 133 103 81 93 

22 109 225 150 115 120 240 602 149 123 98 80 96 

23 113 218 140 115 120 230 578 143 115 94 79 93 

24 135 198 140 115 120 220 501 140 110 92 79 91 

25 179 176 135 115 120 220 423 138 107 91 80 89 


26 180 170 130 115 125 230 363 135 106 89 81 89 

27 156 160 130 115 130 240 324 130 103 89 82 91 

28 137 170 125 115 130 260 300 125 101 90 81 95 

29 129 192 125 115 130 295 279 122 100 88 80 91 

30 124 248 125 110 --- 395 265 130 111 87 79 89 

31 123 --- 125 110 448 --- 154 --- 86 81 ---


TOTAL 3712 5301 5035 3650 3420 5498 17132 5866 3675 2961 2633 2613 

MEAN 120 177 162 118 118 177 571 189 123 95.5 84.9 87.1 

MAX 180 248 230 125 130 448 940 281 158 117 97 96 

MIN 107 116 125 110 110 120 265 122 100 86 79 82 

CFSM .73 1.08 .99 .72 .72 1.08 3.48 1.15 .75 .58 .52 .53 

IN. .84 1.20 1.14 .83 .78 1.25 3.89 1.33 .83 .67 .60 .59 


CAL YR 1975�
TOTAL 61275 MEAN 168 MAX 1010 MIN 83 13.90
CFSM 1.02 IN�

MTR YR 1976�MEAN 168 MAX 940 MIN 79 13.95
TOTAL 61496 
 CFSM 1.02 IN�
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04033500 BOND FALLS CANAL NEAR PAULDING, MI 


LOCATION.--Lat 46°23'57", long 89°08'47", 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) above mean sea level. Prior to Oct. 1, 1968, 

nonrecording gage at datum 3.00 ft (0.914 m) higher. 


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

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

water temperature was made during the year. 


AVERAGE DISCHARGE.--34 years, 139 ft3/s (3.936 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 373 ft3/s (10.6 m3/s) Sept. 23, 1960, gage height, 6.17 ft (1.881 m); no flow at times 

each year since 1961; minimum gage height observed, -0.03 ft C-0.009 m) Apr. 17, 1963, present datum (tso drain holes in weir open and

canal gate closed). 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 14 103 93 218 212 298 31 211 297 138 126 114 

2 14 104 67 217 243 296 32 211 297 137 125 114 

3 15 84 42 218 275 291 22 257 296 137 125 113 

4 14 39 34 217 272 288 13 296 294 137 125 113 

5 14 26 22 217 270 286 12 205 293 137 125 113 


6 15 26 23 247 267 207 12 207 292 137 124 112 

7 15 26 23 276 284 143 11 260 297 136 124 112 

8 15 26 69 274 299 226 11 304 238 135 123 112 

9 15 27 115 269 299 293 10 304 195 135 123 82 

10 15 27 70 268 302 270 9.9 303 195 135 122 55 


11 15 27 25 266 298 277 9.1 302 194 134 122 55 

12 15 27 99 225 296 304 8.6 301 194 133 121 55 

13 32 27 170 193 295 301 8.2 300 193 133 121 54 

14 60 27 171 217 290 300 4.8 299 192 132 121 54 

15 60 27 165 239 292 298 3.0 299 193 132 120 54 


16 60 27 168 236 291 296 4.1 298 192 132 120 54 

17 60 27 170 232 289 297 2.4 297 192 131 120 54 

18 60 27 170 231 294 296 1.5 297 191 131 119 54 

19 60 28 170 235 298 243 1.3 296 191 131 119 54 

20 60 28 237
170 295 115 1.8 296 191 130 119 54 


21 60 28 169 235 291 45 2.2 295 190 130 118 54 

22 60 28 169 166 290 36 2.8 294 189 130 117 54 

23 60 28 168 104 291 27 12 292 189 129 117 54 

24 60 28 167 130 294 28 161 292 167 129 117 54 

25 60 28 166 153 292 28 262 298 140 128 116 54 


26 60 62 165 150 289 28 134 303 140 128 116 54 

27 60 92 164 144 298 28 16 302 140 128 116 54 

28 60 92 163 144 304 29 15 299 139 127 115 54 

29 79 93 192 175 301 29 119 300 139 127 115 54 

30 91 93 220 212 --- 31 210 299 139 127 115 54 

31 100 ...... 219 212 31 --- 298 --- 126 114 ---


TOTAL 1378 1332 3998 6557 8311 5665 1142.7 8815 6189 4092 3720 2122 

MEAN 44.5 44.4 129 212 
 287 183 38.1 284 206 132 120 70.7 

MAX 100 104 220 276 304 304 262 304 297 138 126 114 

MIN 14 26 22 104 212 27 1.3 205 139 126 114 54 


TOTAL MEAN 130 

MTR YR 1976�53321.70 MAX 304 MIN�1.3 

CAL YR 1975�47397.00 MAX 300 MIN 0 


TOTAL MEAN 146 
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04034000 BOND FALLS RESERVOIR NEAR PAULDING, MI 


LOCATION.--Lat 46°24'29", long 89°07'42", in SW14 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 mil (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) above mean sea level. 


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

(49.0 hm3) between gage heights of 120 ft (36.6 m) (maximum drawdown) and 141 ft (43.0 m) (full pond). Dead storage unknown. Water 

diverted to South Branch Ontonagon River through Bond Falls Canal (see sta 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, 42,880 acre-ft (52.9 hm3) July 3, 1953, gage height, 141.66 ft 

(43.178 m), of which 1,610 acre-ft (2.0 hm3) was uncontrolled storage; no usable storage at times; minimum gage height observed, 

115.98 ft (35.351 m) Mar. 21, 1970. 


EXTREMES FOR CURRENT YEAR.--Maximum contents, 39,240 acre-ft (48.4 hm3) May 3, gage height, 140.14 ft (42.715 m); minimum, 2,560 acre-ft 

(3.16 hm3) Mar. 19, 20, gage height, 121.71 ft (37.097 m). 


MDNTHEND GAGE HEIGHT AND CONTENTS AT 0930, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


Change in contents 
Gage height Contents (acre-T(equivalent 

Date (feet) (acre-feet) feet)Tin ft3/s) 

Sept. 30 T 
Oct. 31TT 

130.5 
131.5 

18550 
20500 

--T--
+1950T+31.7 

Nov. 30TT 134.8 27180 +6680T+112 
Dec. 31TT 135.2 28040 +860T+14.0 

CAL YR 1975 T +9110T+12.6 

Jan. 31TT 131.5 20500 -7540 -123 
Feb. 29TT 125.5 9100 -11400 -198 
Mar. 31TT 125.2 8560 -540 -8.8 
Apr. 
May 
June 

30TT 
31TT 
30TT 

140.0 
136.3 
132.1 

38900 
30460 
21700 

+30340 
-8440 
-8760 

+510 
-137 
-147 

July 31TT 
Aug. 31TT 
Sept. 30 T 

129.4 
126.7 
126.1 

16460 
11330 
10190 

-5240 
-5130 
-1140 

-85.2 
-83.4 
-19.2 

WTR YR 1976 T -8360 -11.5 
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04034500 MIDDLE BRANCH ONTONAGON RIVER NEAR TROUT CREEK, MI 


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

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

from Bond Falls Reservoir. 


DRAINAGE AREA.--203 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) above mean sea level (levels by Michigan Department of Natural 

Resources). Prior to November 4, 1942, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Flow regulated by Bond Falls Reservoir 7.5 mi (12.1 km) 

upstream (see sta 04034000). Diversion to South Branch Ontonagon River 8.5 mi (13.7 km) above station by Bond Falls Canal (see 

sta 04033500). Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--34 years, 69.6 ft3/s (1.971 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, 162 ft3/s (4.59 m3/s) Apr. 26, 27, gage height, 2.21 ft (0.674 m); minimum, 21 ft3/s 

(0.59 m3/s) Feb. 13, gage height, 1.34 ft (0.408 m), result of freezeup; minimum daily, 41 ft3/s (1.16 m3/s) Aug. 7-9. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


NOV JAN MAR MAY JUL SEP
DAY OCT DECTTFEBTTAPRTTJUNTAUG 


1 44 55 53 44 45 43 68 53 49 54 45 52 

2 44 54 50 44 45 44 67 55 56 54 44 45 

3 44 53 48 44 45 46 69 56 55 54 44 44 

4 44 53 47 44 45 45 67 54 55 53 45 44 

5 44 54 51 44 45 44 70 53 55 54 43 45 


6 44 54 46 44 44 45 75 51 55 54 42 44 

7 44 54 46 44 44 45 76 49 55 54 41 44 

8 44 54 45 44 44 45 73 48 55 55 41 44 

9 44 56 45 44 44 45 75 47 55 56 41 44 

10 45 101 44 44 44 44 86 46 55 55 46 44 


11 45 67 43 44 44 45 73 46 55 55 46 44 

12 45 67 43 44 45 45 64 45 54 55 46 44 

13 45 63 46 44 45 45 68 46 58 55 55 44 

14 • 46 61 52 44 45 44 89 46 55 55 55 47 

15 46 68 46 44 45 45 94 45 59 56 55 45 


16 45 68 46 44 45 44 76 49 57 56 55 44 

17 45 68 46 44 44 45 68 48 56 56 55 44 

18 45 60 46 44 44 45 63 46 58 56 55 44 

19 45 62 46 44 44 48 61 -45 57 55 54 45 

20 45 62 46 45 44 59 56 45 55 54 54 45 


21 45 50 45 45 43 56 56 44 55 51 53 46 

22 45 48 45 44 43 54 67 45 55 50 54 -45 

23 54 47 44 44 44 52 59 44 54 48 53 45 

24 70 46 45 45 45 57 53 45 54 48 54 44 

25 66 46 45 45 45 57 50 45 55 48 54 44 


26 63 46 45 43 46 58 93 45 55 47 54 45 

27 63 46 44 44 45 58 129 45 54 46 54 45 

28 61 47 44 44 45 57 50 45 54 46 54 45 

29 60 50 45 45 45 64 49 46 56 46 55 44 

30 59 64 45 46 --- 89 50 50 55 46 55 44 

31 56 --- 44 45 --- 77 --- 48 --- 45 55 ---


TOTAL 1535 1724 1426 1371 1291 1590 2094 1475 1656 1617 1557 1343 

MEAN 49.5 57.5 46.0 44.2 44.5 51.3 69.8 47.6 55.2 52.2 50.2 44.8 

MAX 70 101 53 46 46 89 129 56 59 56 55 52 

MIN 44 46 43 43 43 43 49 44 49 45 41 44 


CAL YR 1975�TOTAL 19025 MAX 139�
MEAN 52.1 MIN 43 

MIR YR 1976�TOTAL 18679 MAX 129�
MEAN 51.0 MIN 41 
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04035000 EAST BRANCH ONTONAGON RIVER NEAR MASS, MI 


LOCATION.--Lat 46°41'24", long 89°04'24", in SW% NW% sec.33, T.50 N., R.38 W., Ontonagon County, Hydrologic Unit 04020102, on right bank 

700 ft (213 m) downstream from abandoned highway bridge, 1,000 ft (305 m) downstream from Adventure Creek, 5.0 mi (8.0 km) south of 

Mass, and 7.5 mi (12.1 km) upstream from mouth. 


DRAINAGE AREA.--272 mil (704 km2). 


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


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 873.55 ft (266.258 m) above mean sea level (levels by Michigan Department of Natural 

Resources). Prior to October 1, 1949, nonrecording gage at site 700 ft (213 m) upstream at same 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.--34 years, 260 ft3/s (7.363 m3/s), 12.98 in/yr (330 mmiyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,590 ft3/s (130 m3/s) July 1, 1953, gage height, 10.57 ft (3.222 m); maximum gage 

height, 10.65 ft (3.246 m) Apr. 24, 1960; minimum discharge, 60 ft /s (1.70 m /s) Aug. 25, 1948, gage height, 3.55 ft (1.082 m), 

site then in use; minimum gage height, 3.28 ft (1.000 m) Sept. 13, 1976. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,400 ft3/s (40 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height

DateT(ft3/s) (m3/s)T(m)TTDateTTimeT (m)
TimeT(ft) (ft3/s) (m3/s) (ft)TT


Mar. 30 2000TT49.8TT2.268TT 2400T63.7 2.481
1,760 7.44 Apr. 14T*2,250T*8.14TT


Minimum discharge, 85 ft3/s (2.41 m3/s) Sept. 13, gage height, 3.28 ft (1.000 m). 


DISCHARGE+ IN CUBIC FEET PER SECOND+ WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 135 141 510 200 155�1020 204 95
180�330 119 92

2 134 137 450 190 155�180�801 420 184 113 94 93

3 131 134 360 190 155�180�948 520 166 111 93 92
4 127 131 340 190 155�868 155
180�430 108 95 91
5 123 129 310 185 155�938 370 149 106 110 91
180�


300 155�1090 144
6 120 129 180 180�350 105 110 93

7 119 130 280 175 155�180�266 141 104
1140 103 92

8 119 147 170 180�243 103 89
265 160�1040 142 99

9 118 144 
 160�1070 

10 119 993 260 165 160�185�1280 200 147 143 98 88 


260 170 180�220 145 115 97 87 


11 123 840 270 165 160�185�954 190 143 128 99 88 

12 125 577 280 160 160�185�788 185 138 117 99 88 

13 124 504 285 160 185�180 111 87
165�908 162 97

14 127 358 300 160 185�
165�1460 180 164 121 98 95

15 133 343 315 160 170�1900 180 190 113 96 100
190�


16 134 160 190� 116
266 320 170�1510 200 212 95 98

17 131 224 170�1290 95
310 160 190�247 210 112 96

18 127 236 310 160 170�190�1020 233 202 107 93 95 

19 125 351 300 155 170�200�892 205 220 103 93 96

20 125 370 290 155 170�675 189
260�190 120 92 100 


21 125 293 275 155 170�552
350�180 155 122 90 109

22 
 270 175�829 136
124 283 155 400�170 111 88 110

23 136 
 155 500� 105 

24 180 255 250 150 600�165 103 101 


270 260 175�827 165 126 88 105 

175�606 120 88


25 301 250 175�470 88
240 150 660�165 119 102 98 


26 285 250 230 150 180�382 122 100 89 98
730�160 

27 221 250 225 150 180�780�325 144 120 99 95 101

28 184 295 220 155 180�860�298 140 116 98 91 102

29 165 400 210 155 180�992�279 147 114 98 89 100

30 151 879 205 155 ---�275 120
1360�160 96 88 100

31 145 --- 200 155 1560�209 97 92 ---


TOTAL 4536 9709 8900 5095 4825�26435 4655 3406
12557�7144 2937 2875
MEAN 146 
 164 405� 95.8
324 287 166�881 230 155 110 94.7

MAX 301 993 510 200 1560�520 143 110
180�1900 220 110

MIN 118 129 200 150 155�180�275 140 114 96 88 87

CFSM .54 1.19 1.06 .60 .61�3.24 .57 .40 .35 .35
1.49�.85 

IN. .62 1.33 1.22 .70 .66�
1.72�3.62 .98 .64 .47 .40 
 .39 


TOTAL MEAN 273 MIN 99�

WTR YR 1976�MEAN 254 1900�CFSM��IN�

CAL YR 1975�99586 MAX 2500�CFSM 1.00 IN 13.62 


TOTAL 93074 MAX MIN 87 .93 12.73 
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31 STREAMS TRIBUTARY TO LAKE SUPERIORT
 

04035500 MIDDLE BRANCH ONTONAGON RIVER NEAR ROCKLAND, MI 


LOCATION.--Lat 46°41'57", long 89°09'36", in SE4 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) above mean sea level. Prior to April 1, 1959, nonrecording gage at 

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


REMARKS.--Records good except those for the winter period and those for period of no gage-height record, Oct. 13 to Dec. 2, which are 

fair. Regulation by Bond Falls Reservoir 30.0 mi (48.3 km) above station (see sta 04034000). Diversion to South Branch Ontonagon 

River 31.0 mi (49.9 km) above station by Bond Falls Canal (see sta 04033500). Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--34 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 mi/s) Dec. 3, 1963, discharge measurement; minimum daily, 145 ft3/s (4.11 m3/s) Dec. 3, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,850 ft3/s (166 m3/s) War. 30, gage height, 9.11 ft (2.777 m); minimum daily, 165 ft3/s

(4.67 m3/s) Aug. 22, Aug. 25 to Sept 13. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 254 240 900 365 305 390 2670 591 327 225 170 165 

2 246 240 700 350 310 390 2000 730 304 216 170 165 

3 252 235 660 350 310 385 2580 932 283 215 170 165 

4 250 230 640 340 310 380 2180 775 274 211 170 165 

5 246 230 600 330 305 370 2340 620 264 208 191 165 


6 246 230 570 325 300 370 2780 528 249 203 191 165 

7 249 240 530 320 305 370 2800 471 244 203 182 165 

8 263 250 510 315 305 370 2340 420 243 199 175 165 

9 261 400 480 310 305 370 2460 387 240 220 170 165 

10 245 2000 470 310 310 370 3240 364 263 270 175 165 


11 239 1400 480 305 310 370 2090 337 261 239 180 165 

12 248 1000 490 300 310 370 1650 322 247 218 175 165 

13 240 800 510 300 320 370 2010 318 278 210 175 165 

14 240 640 540 300 320 370 3380 319 292 224 175 175 

15 235 570 560 300 330 370 4040 317 330 215 175 180 


16 235 460 570 300 335 370 2820 337 378 215 175 185 

17 230 400 580 300 340 380 2220 436 362 214 175 182 

18 225 500 560 300 340 390 1680 404 345 208 175 180 

19 220 620 550 300 340 400 1410 354 431 199 175 183 

20 225 640 530 300 340 450 1130 316 356 224 175 191 


21 225 520 500 295 340 800 939 301 309 221 170 201 

22 230 480 490 290 350 1580 1870 279 282 207 165 199 

23 265 520 470 290 360 1580 1640 272 263 197 170 189 

24 410 490 450 290 365 1500 1080 276 255 192 170 182 

25 500 480 430 290 380 1550 835 273 240 188 165 180 


26 460 470 420 295 390 1650 648 270 233 186 165 181 

27 360 480 410 300 390 1750 669 252 233 184 165 188 

28 310 580 400 300 390 1980 531 251 222 175 165 187 

29 290 800 390 300 390 2490 476 259 220 175 165 186 

30 270 1200 380 300 --- 4590 462 283 227 170 165 186 

31 250 370 300 4630 --- 342 --- 170 165 ---


TOTAL 8419 17345 16140 9570 9705 31705 56970 12336 8455 6401 5349 5300 

MEAN 272 578 521 309 335 1023 1899 398 282 206 173 177 

MAX 500 2000 900 365 390 4630 4040 932 431 270 191 201 

MIN 220 230 370 290 300 370 462 251 220 170 165 165 


CAL YR 1975�184891 MEAN 507�MIN 185
TOTAL MAX 6440 

MIR YR 1976�187695 MAX 4630 MIN 165
TOTAL MEAN 513�
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


04036000 WEST BRANCH ONTONAGON RIVER NEAR BERGLAND, MI 


LOCATION.--Lat 46°35'15", long 89°32'30", in SW14 NE4 sec.3, T.48 N., R.42 W., Ontonagon County, Hydrologic Unit 04020102, on right bank 

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


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


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


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,290.81 ft (393.439 m) above mean sea level. Prior to November 5, 1942, nonrecording 

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


REMARKS.--Records good except those for periods of no gage-height record, Oct. 1 to Nov. 15 and July 19 to Sept. 30, which are poor. 

Flow regulated by Gogebic Lake, usable capacity, 35,200 acre-ft (43.4 hm3). Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--34 years, 176 ft3/s (4.984 m3/s), 14.75 in/yr (375 mmlyr). 


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

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


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,000 ft3/s (28.3 m3/s) Apr. 18, gage height, 5.10 ft (1.554 m); minimum daily, 1.0 ft3/s 

(0.028 m3/s) Sept. 28-30. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


2.0 214�384 25
1 2.5�535 240 73�149 106 4.5 2.8 

1.9 230� 25
2 2.4�726 233 73�406 151 115 4.5 2.5


3 2.3�1.9 710 250 427 184 25 4.0 2.4
257�75� 104 

4 2.4�254�72� 100
1.9 504 278 454 273 25 4.0 2.4 

5 2.4�271 478 25
1.8 279�
272 81�217 92 4.5 2.2 


1.8 304�80�208 92
6 2.1�210 263 509 24 4.5 2.2 

1.9 295�77� 5.0
7 2.1�155 258 546 201 24 80 2.2 

2.0 274�584 22
8 1.9�300 246 73�215 54 5.0 2.0


9 1.9�368 238 70�
2.0 255�624 198 41 23 5.0 2.0 

165 246�69�168 29
10 1.9�219 235 664 62 5.0 2.2 


174 238�699 5.0
11 1.9�248 239 66�85 55 30 2.2 

12 1.9�389 722 61
3.5 249�
233 72�32 26 5.0 2.4 

13 1.9�108 77�
3.5 281�
225 739 28 64 25 5.0 2.4 


3.5 282 76�
14 1.9�267 225 773 27 57 24 5.0 2.4 

15 1.9�274 225 828 23 5.0
5.0 267�71�27 67 2.4 


22 219 879 59 5.0
16 1.9�209 257�69�26 22 2.4 

79 252�918 5.0
17 1.9�169 211 65�25 57 22 2.4 

116 250� 65
18 1.9�288 214 64�937 26 22 4.2 2.4 


19 1.9�315 203 934 10 4.2
380 259�64�27 84 2.4 

20 1.9�303 212 901 119 4.2
537 253�70�26 6.8 2.4 


580 241�873 124
21 1.9�294 197 70�25 6.8 4.2 2.4 

22 1.9�277 301�880
737 195 79�25 114 6.8 4.2 2.2 

23 1.9�266 193 863 109 4.2 1.8
784 305�85�26 6.8 


759 294� 5.6 1.8
24 1.9�257 188 93�824 26 111 4.2 

25 284�203� 5.6
2.0�517 246 183 799 27 154 4.2 1.3 


477 274� 5.6
26 2.0�233 182 223�778 26 118 4.2 1.3 

27 2.0�224 177 618 25 4.2
301 268�238�116 5.6 1.3

28 262�251� 6.2
2.0�260 217 176 387 24 99 4.2 1.0

29 2.0�257�273�24
286 266 176 192 92 4.2 3.2 1.0 


326 249�

--- 245 --- ---


30 2.0�255 --- 312�151 24 84 4.2 3.0 1.0 

31 2.0�224 356�25 --- 4.2 3.0 


TOTAL 62.5�8176�6020� 1067.4
6532.7 9527 6366 19771 2570 2107 136.4 61.8 

218 264�659 70.2


MAX 2.5�726 278 356�273. 154 115 5.0 2.8 

MEAN 2.02�307 220 194�82.9 34.4 4.40 2.06 


784 305�937 

MIN 1.9�155 176 151 4.2 3.0
1.8 214�164�24' 22 1.0 


CAL YR 1975 TOTAL��MEAN 169�
61555.1 MAX 853 MIN 1.8�
CFSM 1.04T
IN 14.13
WTR YR 1976 TOTAL��MEAN 170�MAX 937 MIN 1.0�
62397.8 CFSM 1.05T
IN 14,33 


http:1,290.81


STREAMS TRIBUTARY TO LAKE SUPERIORT	 33 


04037500 CISCO BRANCH ONTONAGON RIVER AT CISCO LAKE OUTLET, MI 


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

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

and 13 mi (21 km) west of Watersmeet. 


DRAINAGE AREA.--50.7 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) above mean sea level. Prior to October 1, 1968, nonrecording 

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


REMARKS.--Records good except those below 25 ft3/s (0.71 m3/s), which are fair. Flow completely regulated by Cisco Lake, usable capac­
ity, 15,600 acre-ft (19.2 hm3). Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 47.1 ft3/s (1.334 m3/s), 12.62 in/yr (321 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, 0.13 ft3/s (0.004 m3/s) Aug. 4-7, Aug. 22 to Sept. 5, 1970. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 148 ft3/s (4.19 m3/s) Oct. 25, gage height, 5.42 ft (1.652 m); minimum daily, 0.19 ft3/s 

(0.005 m3/s) Aug. 28, Sept. 3, 4, 6-9; minimum gage height, 3.86 ft (1.177 m) Aug. 28, Sept. 2, 3, 4, 5, 6-9, 12. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 .70 113 94�38 100 15 1.2 .40
34 36 12 	 .22 

2 .70 110 93�38 101 24 .37
36 38 12 1.3 .22 


104 	 36
3 .70 92�39 38 101 13 17 1.3 .25 .19 

103 	 37 .19
4 .70 91�40 38 101 13 19 .85 .28 


5 .85 100 89�39 40 102 13 27 1.2 .28
37 	 .22 


6 .70 	 95 45
76�40 62 102 19 27 1.2 .28 .19 

7 .70 	 93 52
67�40 82 103 24 26 1.2 .31 .19 


53 	 1.3
8 .70 	 91 66�40 80 103 24 25 .31 .19 

89 52 	 1.6
9 .70 65�39 78 105 23 25 .28 .19 


10 .70 	 100 65�40 107 24 1.4 .25
52 62 22 	 .22 


53 	 22 1.3 .22
11 .55 	 103 56�41 51 109 25 .28 

12 .85 	 104 49�40 109 26 1.3 .28
53 52 22 .22 

13 23 49�40 53 110 20 26 1.4 .31
105 	 51 .22 

14 53 	 106 54�40 106 25 1.2 .31
51 52 19 	 .22 

15 57 	 104 63�40 93 26 1.2 .31
51 52 18 	 .25 


102 51 51 1.2 .25 

17 81 70�47 51 77 26 .28 

16 65 	 71�40 92 16 25 .31 


100 	 51 20 1.2 .25 

51 51 1.0
18 86 98 68�58 98 22 25 .25 .25 


19 84 68�58 51 105 22 26 .85 .25
96 51 .25 

20 81 67�57 52 103 30 26 .85 .22 .25
96 51 


51 53 	 .70
21 78 98 66�56 55 38 12 .22 .25 

22 76 65�56 54 18 1.9 .22
100 51 38 .70 .25 

23 98 98 48�56 54 19 37 1.8 .25 .25
52 .55 

24 124 35�56 55 19 22 1.6 .70 .22
98 52 	 .22 

25 138 95 35�55 19 1.4 .22
53 69 12 .70 .25 


52 81 	 .25
26 140 93 35�55 19 5.9 1.3 .55 .22 

27 132 90 35�55 81 1.2 .85 .70 .22 .25
52 16 


35�44 81 12 .70 .85 .19 .22
28 126 89 41 	 .40 

29 122 89 35�37 37 84 12 .37 1.0 .37 .22 .25 

30 122 93 35�--- 92 1.2 .37 .25
38 	 12 .91 .22 

31 119 	 34�--- --- 1.4 --- .37 .22
---	 38 100 ---


2955 1465 1874 543.77 30.16 6.84
TOTAL 1813.55 1871�1324 2228 508.61 8.23 

98.5 47.3 45.7 	 17.5 .97
MEAN 58.5 60.4�60.5 74.3 17.0 .27 .23 


MAX 140 113 94�58 100 110 38 1.6 .40 .25
53 27 

MIN .55 89 34 37 36 .37 .37 .19
34� 12 .85 .19 


CAL YR 1975�16249.66 MAX 140 .36 .88T11.92
TOTAL MEAN 44.5 	 CFSM
MIN�IN 

WTR YR 1976�14628.16 MAX 140 .19 .79TIN
TOTAL MEAN 40.0 	 CFSM
MIN� 10.73 


http:�14628.16
http:�16249.66
http:1,672.69
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34T STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND, MI 


LOCATION.--Lat 46°43'15", long 89°12'25", in NE4 sec.20, T.50 N., R.39 W., Ontonagon County, Hydrologic Unit 04020102, on left bank 

50 ft (15 m) downstream from bridge oi 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) above mean sea level. Prior to November 23, 1943, nonrecording 

gage and November 23, 1943, to October 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) above station; Bond Falls Reservoir 25 mi (40 km) above station (see sta 04034000); Gogebic and Cisco Lakes, 

combined useable capacity, 50,800 acre-ft (62.6 hm3); in headwaters. 


AVERAGE DISCHARGE.--34 years, 1,413 ft3/s (40.02 m3/s), 14.32 in/yr (364 mmVyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 42,000 ft3/s (1,190 m3/s) Aug. 22, 1942, gage height, 28.6 ft (8.73 m) from flood-

mark, 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 (*): 


DischargeTGage heightT DischargeTGage height 

DateTTimeT (ft) DateT(ft3/s) (m3/s) (m)
(ft3/s) (m3/s)T(m)TT TimeT (ft)TT


Mar. 27T1800Tice jamT Apr. 14T10,400T
295T

Mar. 30 2100TT300TT


*14.92 4.548T 2400T 13.46 4.103 

*10,600 13.54 4.127 


Minimum discharge, 212 ft3/s (6.00 m3/s) Aug. 25, 26, Sept. 11, gage height, 5.27 ft (1.606 m). 


DISCHARGE,TIN CURIC FEET PFR SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMRER 1976 
MEAN VALUES 

DAY OCT NOVTDECTJAN FER�MAR APR�MAY JUN�JUL AUG SEP 

1 446 548 3840 1150 1000 1200 7170 1390 836 446 386 358 
2 355 623 2800 1100 960 1200 5910 1590 791 600 303 344 
3 290 695 2180 1000 1030 1250 6450 1920 700 600 390 222 
4 380 685 1700 910 1050 1210 5800 1900 675 492 446 278 
5 272 536 1600 950 1080 1200 6290 1880 853 525 245 366 

6 414 661 1500 1000 1090 1190 6280 1710 660 450 439 320 
7 505 567 1350 1030 1010 1180 6970 1540 630 590 314 390 
8 369 621 1300 1010 1020 1100 6640 1470 881 660 376 436 
9 334 564 1250 1030 1140 1030 6720 1400 897 460 386 305 
10 334 5380 1250 1080 1040 1150 7740 1170 766 386 338 418 

11 311 5980 1150 1080 1030 1100 6310 1130 700 620 411 236 
12 400 3610 1100 1080 1050 1100 5180 965 620 414 400 248 
13 808 3000 1350 1050 1050 1050 5630 1040 772 418 355 327 
14 404 1980 1400 1030 1060 1080 7850 851 530 575 358 220 
15 281 1730 1440 1010 1070 1080 9380 842 796 266 272 344 

16 296 1570 1440 1000 1100 1090 7640 951 807 492 450 225 
17 344 1510 1400 1000 1150 1030 6580 1130 873 428 348 327 
18 278 1520 1300 1010 1100 1100 4970 1030 748 386 303 245 
19 275 1900 1300 1020 1080 1150 4420 935 1110 422 407 476 
20 436 3160 1320 1050 108n 1200 3350 993 981 496 377 287 

21 468 2630 1350 1080 1080 2000 2750 836 933 414 293 278 
22 330 2220 1300 1050 1070 3500 4320 819 760 414 360 257 
23 555 2120 1280 970 1020 3650 4540 811 650 418 346 348 
24 630 2800 1230 960 1130 4000 3420 917 862 400 293 245 
25 1160 1830 1150 940 1240 4500 2740 806 772 380 220 278 

26 1170 1270 1100 1000 1260 5900 2530 796 580 362 344 414 
27 848 1360 1050 990 1260 5300 2260 792 468 404 317 293 
28 844 1310 1050 960 1260 5900 1710 771 600 404 355 330 
29 891 1290 1100 960 1270 7840 1430 764 796 380 380 248 
30 562 4040 1110 1000 --- 8870 1310 784 436 362 464 305 
31 894 --- 1110 1030 9430 --- 847 --- 338 380 ---

TOTAL 15884 57710 44000 31530 31780 83580 154290 34780 22483 14002 11136 9368 
MEAN 512 1924 1445 1017 1096 2696 5143 1122 749 452 359 312 
MAX 1170 5980 3840 1150 1270 9430 9380 1920 1110 660 464 476 
MTN 272 536 1050 910 960 1030 1310 764 436 266 220 220 

CAL YR 1975 TOTAL 512827TMAX 14400�CFSM 1.05TIN 14.24
MEAN 1405TMIN 251T

WTR YR 1976 TOTAL 511343� 9430���CFS4 1.04�
MEAN 1397 MAX MIN 220�IN 14.20 




�
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35
STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONDONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


WATER-QUALITY RECORDS 


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


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1974 to current year. 

WATER TEMPERATURES: October 1974 to current year. 


INSTRUMENTATION.--Water quality monitor since October 1975. 


REMARKS.--Interruptions in the record were due to malfunctions of the instrument. Monthly samples are collected as a cross-section 

sample at cableway 200 ft (61 m) upstream from bridge on Victoria Road. 


EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily, 190 micromhos July 11, 1975; minimum, 45 micromhos Dec. 2, 1975. 
WATER TEMPERATURES: Maximum daily, 27.0°C July 31, Aug. 1, 1975; minimum, 0.0°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 180 micromhos Aug. 25; minimum, 45 micromhos Dec. 2. 
WATER TEMPERATURES: Maximum, 25.5°C June 14; minimum, 0.0°C on many days during November to April. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-T IMME-

CIFICT DIATE FECAL STREP-�NOW. 


INSTAW. CON-� PER- COLI COLI TOCOCCI�CAR 

TANFOUS DUCT-�DTS.. CENT FORM FORM (COL... HARD... BONATE 

DIS... ANCE�
PH TEMPER... SOLVED SATUR.. (COL. (COL. ONIES NESS HARD... 


TIME CHARGE (MICRO-�ATUPE OXYGEN ATION�PER (CA,MG) NESS
PER PER��

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


OCT 

1 4... 645�8.1 12.5��100��5��81��
1615��157�10.3 2 2 0 


NOV 

06... 1600��128�7.5��98��4��79��
656�7.9 11.5 140 16 5 

DEC 

2... 1500�102�.0��98��160��47��
1460�7.2 13.8 208 72 3 


FE6 

3... 1530�114�.0��96��8T61TT0
1030�7.4 13.7 43�3 

MAR 

17... 1000��1030�125�.0��98��1��3 61��0
7.5 13.8 13 


APR 

19... 1230�� 8.1 10.8 41� 43��
2660� 10.0��98�� 4 0 


MAY 

11... 1450��91�10.3 8 3 0
1170�7.9 12.0��99��3��45��


JUN 

07... 1330��100�21.0�100��14��13
655�7.7�9.2 51 71��0 

JUL 

06... 1345��127�8.8 22 42 1
630�8.2 22.0��100��13��72��

AUG 

17... 1015��164�16.0TT91�6��90��
308�7.3 8.7T70 69 0 


SEP 

302�7.6 14.5�� 27 240 2 


28... 0830��171�8.0��90��46 1 

154.e. 1100��162�10.3 100��24��80��


236�7.9 10.3 <1�86��


DTS-T CIS.. 

OTS'' SOLVED�SODIUM SOLVEDT DIS- DIS-

SOLVED WAG- DIS- AD- 00.�ALKA-�DIS- SOLVED SOLVED 

CAL- NF- SOLVED SOW". TAS 9TCAR- CAR.. UNITY CARRON SOLVED CHLO- FLUO 

CIUM� SIUM BONATE BONATE� RIDE�
STUM SODIUM TION� AS DIOXIDE SULFATE RIDE 

(CA)�(MG) (NA)��(K)��(C031TT(CO2)TTTT
RATIO (HCO3) CAC03 (504) (CL) (F) 


DATET(MG/L)T(mG/L) (0G/L)T(MG/L1T(MG/L)T(MG/L)TT
(mG/L)TT(mG/L)T(MG/L)T(MG/L) (mG/L) 


OCT 

14... 22��2.9T1.2T0�1.3��2.2��
6.3�.1T102T75 8.2 .2 


NOV 

6... 22�2.6��1.1��0��1.8��
6.8 .6
5.8 .1 90 74 3.0��

DEC 


3.6 .1 54 44�9.6 .4 

FE( 

024,1", 13��1.8��1.5��0��5.5T2.3TT


4.5 .1 90T57 .1 

8AQ 

17... 17��2.2��1.0��0��3.8��2.4��


03... 17��2.2��.9��0�5.7��5.8 2.5��


4.6 .1 76 62 5.4 .1 

APR 

19... 13��1.0�� 52 43 5.6 .1
2.6 .1� 0��.7��.7��


MAY 

11... 12��1.6��.8T0TT1.2TT2.3TT
3.7 .1�58 43 7.6 .1 


JUN 

7... 23�2.2T1.4TT0�3.1��3.2��
3.4�.1 96T79 2.2 .1 


JUL 

06... 20��2.3�� 86 71 4.5 .1
5.4 .1 1.2��0��.9��1.5��

AUG 

17... 24��3.0�1.0��0��8.8��2.3��
7.2 • 1 110 90 3.9 .1 


SEP 

15... 22��2.5��1.2��0��11�• 1
6.1 .1 100 78 4.0��1.5�

28...T6.3 .1 104 85 5.1 • 1
24�2.4��1.0��0��2.1��2.6��
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STREAMS TOINUTARY TO LAKE SUPEPIOP
36�
 

04040000 ONTONAGON RIVER NEAR ROCKLAND. MI--CONTINUED 


-CONTINUED
WATER-DUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976­

D1S.. OIS�� SUS-�SUS. 

SOLVED SOLVED nts- TOTAL� PENDED SED. 

DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTAL�SUS- SEDI- SIEVE 
NITRO.. NITRO.. PHOS..���PENDEO MENT��DIAM.(REST.. (SUM OF
SOLVED� SOLIDS PLUS���


GEN��� DIS..�


(SI02)� PER (N)��(N)�(NO3)�(P)�MENT�CHARGE�THAN 

SILICATDUF AT CONSTI... (TONS�� PHORUS SEM...��% FINER
NITRATE GEN 


180 C) TUENTS)�

DATE�(MG/L) (MG/L)��(MG/L) (MG/L) (MG/L)���(MG/L)�.062 MM
(MG/L1�(T/DAY)�
(MG/L)� DAY)�


OCT 
14 • • • 9.5 78 103 136 .00 .24 1.1 .01 14 24 

NOV 
06... 9.3 102 96 181 .04 .32 1.4 .03 11 19 100 

DEC 
2... 8.8 98 68 386 .13 .66 2.9 .08 48 189 100 

FFP 
3... 9.8 86 87 239 .13 .52 2.3 .05 38 106 100 

MAR 
17... 11 100 81 278 .19 .52 2.3 .02 

APR 
19... 6.1 61 56 438 .08 .66 2.9 .14 340 2440 91 

MAY 
11... 6.8 76 63 240 .05 .43 1.9 .05 26 82 100 

JUN 
07... 7.4 88 90 156 .04 .54 2.4 .04 16 28 100 

JUL 
06... 7.5 93 85 158 .03 .46 2.0 .03 15 26 100 

AUG 
17... 9.7 98 105 81.5 .00 .30 1.3 .02 18 15 100 

SEP 
15... 
28... 

11 
10 

110 
111 

105 
103 

80.7 
70.7 

.01 

.04 
.21 
.17 

.93 

.75 
.04 
.02 

20 
12 

16 
7.6 

100 
100 

OIS...�DIS.. 

DIS�SOLVEDTTOTAL SOLVED��DIS....�DIS.
TOTAL�


TOTAL SOLVED CAD- CAD- CHRO.. CHRO.. TOTAL SOLVED TOTAL SOLVED TOTAL 

ARSENIC ARSENIC��MIUM�
MIUM� MIUM COBALT COBALT COPPER COPPER IRON
MIUM�


TIME�(Ac) (CD)�(CR) (CP) (CO)� (FE)
(AS)��T (co)T(CU) (CU)��

DATE (UG/L) (UG/L)��(00/1)��(IIG/L)��(UG/L)��(UG/L) (UG/L)��


(CD) TT

(UG/L) (00/1) (UG/L) (UG/L) 


OCT 

14... 1615�1 1��0 0�� 0 0��14 3��
<10 3�� 490 


FEH 

1530�1 1��0 0��0��0 0��13 3��
03... <10 670 


APR 

19... 1230�0 0��1�0�10 10��3�0�10 In��
2800 


JUL 

06... 1345�1�0T0T0T10 10TT1T0T0T390
0�


DIS-� DIS.. 

DIS- DIS- TOTAL� DIS-�SOLVED� TOTAL
SOLVED� TOTAL� DIS-�


SOLVED TOTAL�MAN-�
SOLVED MAN- TOTAL SOLVED SELF.. SELE... TOTAL SOLVED ORGANIC 

IRON LEAD�GANESE GANESE MERCURY MERCURY NIUM NIUM��ZINC CARBON
LEAD ZINC�

(FE) (PB)� (MN)� (SE) (ZN) (C)
(PR) (MN)�(HG) (HG)��(SE)��(ZN)��


DATE�(UG/L) (UG/L)�(UC,/L)�(UG/L) (UG/L) (UG/L)��(UG/L)��
(UG/L) (0G/L)�(UG/L)��(UG/L) (MG/L) 


OCT 

14... 90�
5 0��30�.0�0�� 8.0
.0�0 30�10�


FEH 

03... 
 100�13 0��30 0��.0��0�� 8.6
.1 0 20 10��

APR 

19... 140�
3 2��20�<.5��0��20�12
90�<.5 0 


JUL 

06• • • 90�2 1�30 10�� 6.8
<.5 <.5��0 0��10 0��




 

 

37 STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL RATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

PERIPHYTON 


LENGTH PERI-TUNCOR- UNCOR-

OF PHYTON PERI- RECTED RECTED 

EXPO- RIOMASS PHYTON PERI- PERI-

SURE TOTAL BIOMASS PHYTON PHYTON 


(DAYS) DRYTT
ASH CHLORO- cHumn-

WEIGHTTPHYLL A PHYLL B
WEIGHT
T


DATE G/SO M G/SO M MG/SO M MG/SO M 


NOV 

6... 23 6.90 2.50 6.80 .400 
FER 
01... 28 2.80 2.10 1.00 .200 
JUN 
7... 27 95.8 91.5 8.25 .000 
AUG 
17... 42 25.5 22.0 6.79 .139 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 14,��
1975 

1615 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,900 CELLS/ML 


ORGANISM __ NAME _COMMON NAME CELLS/ML PER_CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 32 1 


D ....MELOSIRA 1,400 47 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 32 1 

....COCCONEIS 63 2 

...CYMBELLACEAE 

....CYMBELLA 110 4 


L� 0
....EPITHEMIA 

...FRAGILARIACEAE 


D ....ASTERIONELLA 470 16 

...GOMPHONEMATACEAE 

....GOMPHONEMA 63 
 2 

...NAVICULACEAE NAVICULOID 

....NAVICULA 140 
 5 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 2,400 
 82 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 


....DINOBRYON _____32

TOTALS 32 . 
 1 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..0SCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 

....CYLINDROSPERMUM 410 -Lk 


TOTALS 470 16 




38T STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV. 6. 1975 

1600 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


490 CELLS/ML 


_ORGANISM_ NAME _COMMON NAME 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CEARACIACEAE 

....SCHROEDERIA 


TOTALS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....MELOSIRA 

..PENNALES PENNATE 

...ACHNANTHACEAE 


n ....ACHNANTHES 

LT
....COCCONE/S 

...CYmBELLACEAE 


LT
....EPITHEMIA 

...DIATOmACEAE 


OT
....DIATOmA 

...FRAGILARIACEAE 


L ....ASTERIONELLA 

....SYNEDRA 

...GOMPHONEMATACEAE 

....GOMPHONEmA 

...NAVICULACEAE NAVICULOID 


L ....AMPHIPLEURA 

....NAVICULA 

...NITZSCHIACEAE 


D ....NITZSCHIA 

...SURIRELLACEAE 


LT
....SURIRELLA 

TOTALS 


DEC. 2. 1975 

1500 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


200 CELLS/ML 


_ORGANISm__NAME COMMON__NAME_ 

CHRYSORHYTA 
.BACILLARIOPHYCEAF DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACFAE 

LT....mELOSIRA 
..RENNALES PENNATE 
...ACHNANTHACEAE 

L ....COCCONEIS 
...CYMBELLACEAE 
....CYMBELLA 
...DIATOmACEAE 
....DIATOmA 
...FRAGILARIACEAE 
....FRAGILARIA 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVICULACEAE NAVICULOID 

DT....NAVICULA 
...NITZSCHIACEAE 
....DENTICULA 

OT....NITZSCHIA 
TOTALS 

CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..0SCILLATORIALES FILAMENTOUS 
...OSCILLATORIACEAE 

LT....OSCILLATORIA 

CELLS/ML PER CENT 


32 6 


16 3 


95 19 

0 


0 


130 26 


0 

32 6 


63 13 


0 

47 10 


79 16 


__-_-__ 

460 93 


CELLS/ML PER_CENT 


0 


0 


26 13 


13 7 


13 7 


13 7 


66 33 


13 7 

-ZZ 


200 101 


0 




39 STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEB. 3, 1976 

1530 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


150 CELLS/ML 


_ORGANI SM� _COMMON NAME..
NAME 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....TETRAEDRON 


TOTALS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....COCCONEIS 

...CYMBELLACEAE 

....CYMBELLA 

...DIATOMACEAE 

....DIATOMA 

...EUNOTIACEAE 


L�
....EUNOTIA 

...FRAGILARIACEAE 


D ....SYNEDRA 

...GOMPHONEMATACFAE 

....GOMPHONEMA 

...MERIDIONACEAE 

....MERIDION 

...NAVICULACEAE NAVICULOID 


L�
....GYROSIGMA 

D�
....NAVICULA 

...NITZSCH/ACEAE 

....NITZSCHIA 


TOTALS 


CYANOPHYTA BLUE—GREEN ALGAE 

eMYXOPHYCEAE 

se0SCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 


LT
....APHANIZOMENON 


MAR. 17, 1976 

1000 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


350 CELLS/ML 


_ORGANISM__NAME ...COMMON NAME.. 


CHLOROPHYTA 
 GREEN ALGAE 

.CHLOROPHYCEAE 

..ZYGNEMATALES 

...DESMIDIACEAE PLACODERM DESMIDS 

....STAURASTRUM 


TOTALS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES 
 CENTRIC 

...COSCINODISCACEAE 

....MELOSIRA 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 

...CYMBELLACEAE 

....CYMBELLA 

...DIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAE 

....FRAGILARIA 

...GOMPHONEMATACEAF 


D�
....GOMPHONEMA 

...MERIDIONACEAE 

....MERIDIUN 

...NAVICULACEAE NAVICULOID 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 


CELLS/ML PER_CENT 


5 --2 

5 3 


5 3 


21 13 


10 7 


0 


31 20 


21 13 


10 7 


0 

46 30 


__a __a 

150 96 


0 


CELLS/ML PER_CENT 


__-_11 --2 

11 3 


11 3 


11 3 


43 13 


43 13 


11 3 


110 31 


11 3 


22 6 


-2Z 

340 97 




40� STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR. 19, 1976 

1230 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


200 CELLS/ML 


_ORGANISM NAME _COMMON__NAML CELLS/ML PERCENT 

CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 29 14 

o.,MERIDIONACEAE 


L 

oo•NAVICULACEAE NAVICULOID 


29 14 

...NITZSCHIACEAE 


_Li 
TOTALS 86 42 


CYANOPHYTA BLUE—GREEN ALGAE 

oMYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 


D� ___122....ANACYSTIS 

TOTALS 120 57 


MAY�
11,�
1976 

1450 HOURS 

710 CELLS/ML 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
....HYDRODICTYACEAE 

0 ....PEDIASTRUM 150 21 
...00CYSTACEAE 
....ANKISTRODESMUS 9 1 
....00CYSTIS 

TOTALS 200 27 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 47 7 
....MELOSIRA 38 5 
"PENNALES PENNATE 
em.CYMBELLACEAE 
....CYMBELLA 28 4 
...D/ATOMACEAE 

L�....DIATOMA 0 
...FRAGILARIACEAE 
soo.ASTERIONELLA 
....SYNEDRA 

9 
38 

1 
5 

...GOMPHONEMATACFAE 

....GOMPHONEMA 84 12 

...MERIDIONACEAE 

....MERIDION 19 3 

...NAVICULACEAE NAVICULOID 

....NAVICULA 47 7 
oseNITZSCHIACEAE 

D 160 22 
oesSURIRELLACEAE 

L 0 
eooTABELLARIACEAE 
o•oeTABELLARIA —_L 

TOTALS 480 67 

EUGLENOPHYTA EUGLENOIDS 
oCRYPTOPHYCEAE CRYPTOMONADS 
oeCRYPTOMONIDALES 
...CRYPTOMONODACEAE 
.....CRYPTOMONAS —12 —a 

TOTALS 19 3 

oEUGLENOPHYCEAE 
osEUGLENALES 

...EUGLENACEAE 
seoeTRACMELOMONAS ---2 _1 

TOTALS 9 

PYRRHOPHYTA FIRE ALGAE 

oDINOPHYCEAE DINOFLAGELLATES 

soGYMNODINIALES 

so•GYMNODINIACEAE 

....GYMNOOINIUM --____2 

TOTALS�9 




 

41 STREAMS TRIBUTARY TO LAKE SUPERIORT
 

04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 7, 1976 

1330 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


790 CELLS/ML 


_ORGANISM__NAMETCOMMON__NAME_ CELLS/ML PER_CENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 20 3 
....DICTYOSPHAERIum 14 2 
...SCENEDESMACEAE 
....SCENEDESMUS 54 7 
..ZYGNEMATALES 
...DESMIDIACEAE PLACODERM DESmIDS 
....CLOSTERIUM ----

TOTALS 95 13 

CHRYSOPHYTA 
.BACILLARIOPHYCEAF DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAF 
....CYCLOTELLA 14 2 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....COCCONEIS 7 1 
...CYMBELLACEAE 
....CYMRELLA 75 9 
...DIATOMACEAE 

OT....DIATOMA 130 16 
...FRAGILARIACEAE 
....FRAGILARIA 82 10 
....SYNEDRA 82 10 
...GOMPHONEMATACEAF 
....GOMPHONEMA 34 4 
...mERIDIONACEAE 
....mERIDION 7 1 
...NAVICULACEAF NAVICULOID 

DT....NAVICULA 130 16 
...NITZSCHIACEAE 
....NITZSCHIA 

TOTALS 650 80 

EUGLENOPHYTA EUGLENOIOS 
.CRYPTOPHYCEAE CRYPTOMONADS 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE 
....CRYPTOmONAS 

TOTALS 27 
__a 
3 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 


....TRACHELOMONAS 
 __2 

TOTALS 14 2 


PyRRHOPHYTA FIRE ALGAE 

OINoPmyCEAE DINOFLAGELLATES 

..PERIDINIALES 

...PFRIDINIACEAE 

....PERIDINIum 


TOTALS 7 
 1 




42T STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JULY 6, 1976 

1345 HOURS 


IDENTIFICATION OF PHyTOPLANKTON 


1.400 CELLS/ML 


NAmE_ PER_CENT
ORGANISM__NAME _COMMONTCELLS/ML 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESmUS 75 5 

....DICTYOSPHAERIum 50 4 

....TETRAEDRON 13 1 

...SCENEDESmACEAE 


DT....CRUCIGENIA 250 18 

....5CENEDESmUS 150 11 

..ZYGNEMATALES 

...DESmIDIACEAE PLACOOERM DESMIDS 

....COSmARIum _____12 


TOTALS 550 40 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 25 2 


50 4 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 88 6 

....COCCONEIS 25 2 

...CYMBELLACEAE 


LT 0
....AMPHORA 

....CYMBELLA 75 5 

...DIATOmACEAE 

....DIATOmA 63 4 

...FRAGILARIACEAE 

....ASTERIONELLA 25 2 


LT 0
....SYNEDRA 

...GOMPHONEMATACEAF 

....GOMRHONEMA 140 10 

...MERIDIONACEAE 

....MERIDION 13 1 

...NAVICULACEAE NAVICULOIO 

....NAVICULA 130 9 

....PINNULARIA 50 4 

...NITZSCMIACEAE 

....NITZSCHIA _1Z 


TOTALS 850 61
 

.XANTHOPHYCEAE YELLOW-GREEN ALGAE 


..HETEROCOCCALES 


...CHLOROTHECIACEAE 


....OPHIOCY7IUm 
 __1 

TOTALS 13 1 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CPYPTOmONIDALES 

...CRYPTOmONODACEAF 

....CRYPTOmONAS 
 _____12 


TOTALS 13 
 1 




  

    

43 STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

04040000 ONTONAGON RIVER NEAR ROCKLAND, 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


AUG. 17, 1976 

1015 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


870 CELLS/ML 


...ORGANISM NAME� CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 
oCHLOROPHYCEAE 
9.CHLOROCOCCALES 
94..00CYSTACEAE 
o,..ANKISTROCIESMUS 2.2 __a 

TOTALS 29 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

eoCENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 7 1 


L� 0
4.4.,,MELOSIRA 

ooPENNALES PENNATE 

...ACHNANTHACEAE 

,,e000CCONEIS 43 5 

9o.CYMBELLACEAE 

....CYMBELLA 43 5 

....EPITHEMIA 14 2 

oeeDIATOMACEAE 

....DIATOMA 29 3 

...FRAGILARIACEAE 

ee..ASTERIONELLA 14 2 

...GOMPHONEMATACEAE 

oes.GOMPHONEMA 14 2 

so.NAVICULACEAE NAVICULOID 


D ....NAVICULA 150 17 

o,,,NEIDIUM 7 1 

oosNIT2SCHIACEAE 

....NITZSCHIA 43 5 

...SURIRELLACEAE 

....SURIRELLA 


TOTALS 380 
 44 


CYANOPHYTA BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

99CHROOCOCCALES COCCOID 

ood.CHROOCOCCACEAE 

,...AGMENELLUM 58 
 7 

9.0SCILLATORIALES FILAMENTOUS 

so,OSCILLATORIACEAE 


D woOSCILLATORIA 340 
 39 

eeoRIVULARIACEAE 

.4,,,CALOTHRIX 


TOTALS 470 
 54 




44 

��

�
 
STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 15. 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


11,000 CELLS/ML 


_ORGANISM� _COMMON__.NAME PERCENT
NAME CELLS/ML 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 

....SCENEDESMUS 110 1 

..ZYGNEMATALES 

...DESMIDIACEAE PLACODERM DESMIDS 

....COSMARIUM 


TOTALS 170 2 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CFNTRALES CENTRIC 

...COSCINOOISCACEAE 


L� 0
....MELOSIRA 

e.PENNALES PENNATE 

...ACHNANTHACEAE 


L� 0
....COCCONEIS 

...GOMPHONEMATACEAE 

e...GOMPHONEMA 57 1 

...NAVICULACEAE NAVICULOID 

....NAVICULA 450 4 

...NITZSCHIACEAE 

....NITZSCHIA 1ZQ --2 


TOTALS 740 7 


CYANOPHYTA BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....GOMPHOSPHAERIA 2,600 24 

..0SCILLATORIALES FILAMENTOUS 

...OSCILLATORIACEAE 


D� J26.
....0SCILLATORIA 

TOTALS 9,900 92 


SEP. 28, 1976 

0830 HOURS 


5,500 CELLS/ML 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 

....SCENEDESMUS 
 ____112 --2 


TOTALS 110 2 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..PENNALES PENNATE 

...ACHNANTHACEAE 


L� 0
....ACHNANTHES 

....COCCONEIS 53 1 

...CYMBELLACEAE 

....AMPHORA 160 
 3 

...FRAGILARIACEAF 

....SYNEDRA 53 
 1 

...GOMPHONEMATACEAE 


L ....GOMPHONEMA 
 0 

...NAVICULACEAE NAVICULOID 

e...NAVICULA 130 
 2 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 550 
 9 


CYANOPHYTA BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..0SCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 


D ....APHANIZOMENON 
 __ix222 -11 

TOTALS 4,900��88 


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

L�
LESS THEN 1%1 MAY NOT HAVE BEEN ACTUALLY COUNTED 




--- 

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


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C). WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER DECEMBER JANUARY 
DAY MAX�MIN�MEAN MAX MIN��MEAN MAX�MIN MEAN MAX MIN MEAN 

1 
2 
3 
4 
5 

154 
154 
152 
153 
156 

142 
141 
140 
136 
136 

147 
145 
143 
142 
145 

95 
100 
49 
49 
53 

76 
45 
46 
46 
47 

88 
79 
47 
48 
49 

96 
97 
98 
99 

101 

95 
96 
97 
96 
01 

95 
96 
98 
97 
101 

6 
7 
8 
9 
10 

147 
166 
166 
172 
164 

137 
145 
146 
146 
78 

143 
151 
151 
157 
127 

59 
54 
56 
59 
60 

49 
54 
55 
55 
58 

53 
54 
55 
57 
58 

101 
104 
106 
108 
109 

00 
02 
05 
07 
09 

100 
103 
106 
108 
109 

11 
12 
13 
14 
15 

---
164 130 

115 
98 
95 
94 
98 

93 
94 
91 
90 
92 

103 
96 
93 
92 
94 

68 
73 
73 
72 
75 

61 
64 
65 
69 
70 

65 
69 
70 
70 
73 

111 
113 
115 
118 
121 

11 
12 
13 
16 
20 

111 
113 
114 
117 
121 

16 
17 
18 
19 
20 

164 
161 
156 
157 
160 

161 
156 
155 
155 
155 

162 
158 
156 
156 
157 

100 
104 
104 
111 
106 

97 
100 
102 
103 
92 

98 
103 
103 
107 
98 

79 
82 
90 
90 
90 

75 
78 
82 
90 
88 

78 
80 
86 
90 
90 

123 
125 
127 
129 
132 

22 
24 
27 
28 
31 

122 
125 
127 
129 
131 

21 
22 
23 
24 
25 

161 
161 
159 
162 
161 

157 
157 
152 
153 
156 

159 
160 
156 
157 
158 

94 
91 
89 
95 
93 

90 
85 
86 
80 
75 

92 
89 
88 
87 
86 

90 
89 
89 
90 
90 

89 
89 
89 
89 
89 

90 
89 
89 
89 
89 

132 
133 
133 
133 
131 

31 
31 
33 
31 
30 

131 
132 
133 
131 
131 

26 
27 
28 
29 
30 
31 

156 
150 
148 
148 
150 
145 

149 
147 
146 
143 
143 
142 

151 
148 
148 
146 
146 
143 

90 
106 
107 
122 
130 
---

85 
88 
83 
106 
65 
---

88 
93 
99 
110 
98 
---

90 
92 
94 
94 
94 
95 

89 
90 
92 
93 
93 
94 

90 
91 
93 
93 
94 
94 

132 
133 
132 
131 
131 
130 

30 
32 
30 
30 
30 
30 

131 
132 
131 
131 
130 
130 

MONTH 172 65 112 100 45 76 133 95 118 

FEBRUARY 
 MARCH 
 APRIL MAY 

DAY MAX 
 MIN MEAN MAX 
 MIN MEAN MAX 
 MIN MEAN 
 MAX MIN MEAN 


1�
 101 100��
100�
2 ---�� 94 89��
92
--- ---��101 
 109��
100�
 95 90��
3� 93
124�124��101
123 
 84��
96�
4� 93 89��
91
123
124�124��97 91��
95�
 90 85��
5 87
123
125��125��104 
 103�
97��---�
88 85��
86 

6�
123�
122 123��104 87��
99�
--..�
89 86��
7 123�� 87
118 121��86 
 69��
76�
 90 88��
8 118�� 89
117 117��77 
 72��
9� 74� ..--�91 88��
89
117
118�118��72 68��
70�
---�97 91��
10 118�� 93
117 118��69 65��
68�---�
103 97��
99 


11 120��
118 119��73 65��
12� 69�---�---�105 92��
119�119�� 97
71 64��
13 
118 67� ---�102 93��99
119��119��66
118 
 64�
63��--- ..-��
14� 103 95��
98
114
118�116��73 65��
69�
15� ---�107 102��
106
115�114��
114 
 73 68��---��
70�--- ---�108 106��
107 


16 117��115
114�

17 113 101��
106 

18�

114 � 115 106��

115��115��---
 110
116� ---
115 116��---��
....�---�
19 ---�114 106��
111
115
116��116��---��
--- ---�55��112 106��
52
20�115 111
117�116��
 62�
52�
58T114 106��
110 


21�116 116��--- ---
116� ��
--- �65�
60 62��115 114��
22 117�� 114
116 117��
---�
72�
62 68��116 114��
23 117�� 115
114 115��---��63�
57 59��117 115��
24� 116
114�
113 114��
---�
---�58�
56 57��
118 111��
25 114��113�� 115
109 
 ---�
63�
57 60��118 114��
118 

26 109��100��
94 
 64�
61 63��119 118��
27�94 118
98�96��--- ---��
75�
63 70��120 118��
28 98�� 119
97 
 97��---��
--- 78�
70 74��122 120��
29 100�� 121
98 99��--- ---��84�
--- ---��--- ---��


77 81��123 121��
30 ---�� 122

90�
31 83 87��126 122��
124
...-��.--�
... 
 --.. r.--��
128 126��
127 


MONTH 125��115�
94�

128 85��
105 
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04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMMOS/Cm AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE JULY AUGUST SEPTEMBER 
DAY MAX MIN�MEAN MAX MIN�MEAN�MAX MIN�MEAN MAX MIN�MEAN 

1 
2 
3 
4 
5 

12A 
128 
129 
129 
130 

125�128 157 
125�126 134 
126�128 136 
126�128 149 
121�125 146 

127�141�171 155�164 172 
131�132�169 155�161 170 
131�133�170 154�162 172 
132�137�168 154�160 169 
139�136�173 157�168 166 

162�167 
162�166 
165�169 
160�166 
159�162 

6 
7 
8 
9 
10 

133 
133 
161 
131 
161 

123�130 149 
129�131 136 
122�135 151 
123�126 157 
125�138 162 

133�138�171 156�162 168 
133�134�172 156�164 171 
129�136�171 155�161 168 
129�142�174 156�163 171 
138�151�176 158�166 166 

158�163 
157�163 
158�161 
158�165 
157�160 

11 
12 
13 
14 
15 

160 
158 
137 
158 
139 

125�137 
125�137 
125�132 
133�142 
133�136 

143 
157 
157 
154 
161 

137�140�173 
137�146�176 
137�146�175 
135�142�172 
141�156�172 

160�166 
159�168 
161�169 
159�165 
159�166 

170 
171 
168 
168 
166 

160�167 
161�167 
161�164 
165�167 
156�162 

16 
17 
18 
19 
20 

147 
139 
140 
141 
141 

134�141 160 
131�135 160 
132�137 165 
135�137 164 
133�136 161 

141�148�170 160�163 167 
141�149�172 161�166 168 
144�153�176 161�170 169 
146�153�176 165�169 169 
143�151�179 165�171 167 

160�164 
159�164 
161�167 
161�164 
163�166 

21 
22 
23 
24 
25 

137 
153 
154 
135 
133 

131�134 165 
130�137 166 
130�141 166 
128�131 167 
128�131 167 

148�156�178 165�173 167 
148�157�179 165�172 168 
150�157�178 165�171 168 
149�157�178 165�172 170 
150�158�180 174�178 173 

164�165 
164�166 
164�166 
166�169 
168�171 

26 
27 
28 
29 
30 
31 

159 
160 
136 
131 
159 
---

127�141 172 
127�142 167 
131�133 168 
125�128 170 
126�142 171 
---�--- 169 

152�161�179 167�173 172 
153�158�178 167�173 172 
155�160�172 163�167 170 
153�161�172 164�168 172 
154�162�167 163�164 173 
154�160�173 164�167 ---

168�170 
168�172 
165�167 
167�170 
168�170 
---�---

MONTH 161 121�134 172 127�149�180 154�167 173 156�166 

TEMPERATURE (DEG.�C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBER NOVEMBER DECEMBER JANUARY 
DAY MAX MIN�MEAN MAX MIN�MEAN�MAX MIN�MEAN MAX MIN�MEAN 

1 
2 
3 
4 
5 

---

8.0 
7.5 
7.5 
7.5 
7.5 

6.0 
5.0 
5.0 
4.5 
5.0 

7.0 
6.5 
6.5 
6.0 
6.0 

0.5 
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 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

6 
7 
8 
9 
10 

---
---

8.5 
8.5 
8.5 
7.5 
6.0 

6.5 
8.0 
8.0 
6.0 
5.5 

7.5 
8.5 
8.5 
6.5 
6.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

11 
12 
13 
14 
15 

---
10.0 

---

---

6.0 
4.5 
3.5 
1.5 
1.5 

4.0 
3.5 
1.5 
0.5 
0.5 

5.0 
4.0 
2.5 
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 

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 

9.5 
10.0 
7.5 
6.5 
9.0 

3.5 
7.0 
5.0 
4.0 
4.5 

8.5 
8.5 
6.5 
5.5 
7.0 

1.5 
2.5 
2.5 
3.5 
3.0 

0.5 
1.0 
1.0 
2.5 
2.0 

1.0 
1.5 
2.0 
3.0 
2.5 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

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 

9.5 
8.5 
9.5 
10.0 
10.0 

5.5 
6.0 
7.0 
8.5 
8.0 

7.5 
7.0 
8.5 
9.5 
9.0 

2.0 
0.5 
0.0 
0.0 
0.0 

0.5 
0.0 
0.0 
0.0 
0.0 

1.5 
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 
0.0 

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 

26 
27 
28 
29 
30 
31 

8.0 
8.0 
8.0 
7.5 
7.0 
7.5 

7.5 
7.5 
7.5 
6.0 
4.5 
6.0 

8.0 
8.0 
8.0 
7.0 
5.5 
7.0 

0.0 
0.0 
0.0 
0.0 
0.0 
---

0.0 
0.0 
0.0 
0.0 
0.0 
---

0.0 
0.0 
0.0 
0.0 
0.0 
---

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

MONTH 8.5 0.0 3.0 0.5 0.0 0.0 0.0 0.0 0.0 



--- 

--- --- 
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04040000 ONTONAGON RIVER NEAR ROCKLAND. MI 


TEMPERATURE 
(DEG. C1 OF MATER, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEBRUARY 
 MARCH�APRIL 
 MAY 

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


1 0.0 0.0 0.0 
 0.0 0.0 0.0 ....
2 0.0 0.0 0.0 --- 9.0 7.5 8.0
0.0 0.0 0.0 ....
3 0.0 0.0 0.0 8.0 7.0 7.5
0.0 0.0 0.0 ---
4 0.0 0.0 0.0 7.5 6.0 5.5
0.0 0.0 0.0
5 0.0 0.0 0.0 9.0 5.5 7.0
0.0 0.0 0.0 
 8.0 7.0 7.5 

6 0.0 0.0 
 0.0 0.0 0.0 0.0 ...
7 0.0 0.0 0.0 0.5 0.0 0.0 ---

9.0 6.0 7.5 

8 0.0 0.0 0.0 1.0 0.0 0.0 9.5 7.0 8.0 

9 0.0 0.0 0.0 10.0 7.0 8.5
1.0 0.0 0.0 --- --- - -10 0.0 0.0 12.5 8.0 10.0
0.0 1.5 0.0 0.5 ---
 13.0 10.5 11.5 


11 0.0 0.0 0.0 
 2.5 0.5 1.5
12 0.0 0.0 0.0 2.0 13.0 10.0 11.5
1.0 1.5
13 0.0 0.0 0.0 14.5 10.0 12.0
2.0 0.5 1.5
14 0.0 0.0 0.0 2.5 12.5 11.5 12.0
0.5 1.5
15 0.0 0.0 0.0 3.5 15.0 10.5 13.0
1.5 2.5 
 16.0 12.0 14.0 

16 0.0 0.0 0.0

17 0.0 0.0 0.0 14.0 12.5 13.0 

18 0.0 15.0 12.0 13.0
0.0 0.0

19 15.5
0.0 0.0 0.0 11.5 13.5 


••••=41.10.5
20 0.0 0.0 0.0 16.0 11.5 14.0
10.5 9.0 9.5 
 16.5 13.5 15.0 

21 0.0 0.0 0.0

22 0.0 0.0 0.0 9.0 8.5 9.0 17.0 13.5 15.0
8.5 7.5 8.0
23 0.0 0.0 0.0 17.0 13.5 15.0 

24 0.0 0.0 0.0 8.0 7.0 7.5 16.5 13.0 14.5 

25 0.0 0.0 0.0 8.0 7.0 7.5 16.5 13.0 14.5
8.0 6.5 7.5 
 17.5 13.0 15.5 

26 
 0.0 0.0 0.0 --- --- ---
27 0.0 0.0 0.0 --- 7.5 6.0 7.0 18.0 13.5 16.0
7.5 6.0
28 0.0 0.0 0.0 --- - -- 6.5 18.0 14.5 16.5 

29 8.5 5.5 7.0
0.0 0.0 0.0 --- 17.5 15.5 16.5

30 --- --- --- ---

8.5 6.5 7.5 16.5 15.5 16.0
9.5 7.5
31 8.5 16.5 15.5 16.0 

17.5 15.0 16.0 


MONTH 0.0 0.0 0.0 

18.0 5.5 12.5 


JUNE JULY AUGUST SEPTEMBER 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


1 19.0 15.5 17.0 22.5 17.5 19.5 23.5 18.5 21.5 19.0 15.0 17.0 

2 19.0 15.0 17.0 20.5 18.0 19.5 23.0 18.0 20.5 17.5 13.0 15.5 

3 20.0 16.0 18.0 22.5 18.0 20.0 23.0 18.5 21.0 17.0 14.5 16.0 

4 21.0 17.0 19.0 23.0 18.0 20.5 22.0 19.5 21.0 17.5 15.5 16.5 

5 21.0 17.0 19.0 23.5 19.0 21.5 20.5 18.0 19.5 17.5 14.5 16.0 


6 22.0 18.0 20.0 23.5 20.5 22.0 22.5 16.0 20.0 18.5 14.5 16.5 

7 22.0 18.5 20.0 23.5 20.5 22.0 22.0 16.5 19.0 20.0 16.5 18.0 

8 22.0 19.5 21.5 24.0 20.0 22.0 22.5 18.0 20.0 20.0 17.5 19.0 

9 23.0 20.0 21.5 22.5 20.5 21.5 22.5 19.5 21.5 18.5 17.5 18.0 

10 24.0 21.0 22.5 24.5 20.5 22.0 24.0 20.5 22.0 18.5 14.5 16.5 


11 24.0 22.0 23.0 23.0 21.0 22.0 24.0 21.5 22.5 17.5 14.0 16.0 

12 23.5 19.5 21.5 22.5 17.5 20.0 23.5 21.5 22.5 18.0 14.5 16.5 

13 24.5 21.5 23.0 23.0 18.0 20.5 22.5 20.5 21.5 19.0 16.5 18.0 

14 25.5 21.5 23.5 24.0 20.0 22.0 20.5 17.0 18.5 19.0 16.0 17.0 

15 24.0 22.5 23.0 22.5 20.0 21.0 18.5 15.0 17.0 18.0 14.5 16.0 


16 22.5 20.0 21.0 22.5 18.0 20.5 21.0 15.5 18.5 16.5 12.5 14.5 

17 20.5 18.5 19.5 22.5 18.0 20.5 21.5 16.0 18.5 17.0 12.0 14.5 

18 2P.0 18.5 19.0 24.0 19.5 21.5 23.5 18.5 20.5 16.0 12.5 14.5 

19 20.0 18.0 19.0 24.5 21.0 22.5 24.5 21.5 23.0 15.5 14.5 15.0 

20 22.0 18.0 19.5 24.0 22.5 23.0 24.0 22.5 23.5 14.5 11.0 13.0 


21 23.0 18.5 20.5 24.0 20.0 22.0 24.0 22.0 23.0 13.0 10.5 12.0 

22 22.5 18.5 20.5 24.0 19.5 22.0 23.5 22.0 23.0 12.5 8.5 9.5 

23 23.0 19.5 21.5 25.0 22.0 23.0 23.0 19.5 21.5 13.0 8.5 11.0 

24 22.5 20.0 21.0 24.5 21.0 22.5 23.0 19.0 21.5 12.0 8.0 10.0 

25 22.5 20.0 21.0 23.0 19.5 21.5 23.0 20.0 21.5 11.5 9.0 10.5 


26 23.0 18.0 20.5 25.0 21.5 23.0 23.5 21.0 22.5 12.0 9.0 11.0 

27 23.0 20.0 21.5 25.0 21.0 23.0 23.0 21.0 22.0 11.0 9.0 10.0 

28 23.0 19.5 21.5 24.0 20.0 22.5 22.0 18.5 20.0 11.0 6.5 9.0 

29 21.5 19.5 20.5 25.0 21.0 23.0 20.5 15.5 18.0 10.5 7.5 9.5 

30 22.5 17.0 19.5 23.5 21.5 22.5 21.0 17.0 19.0 13.0 8.5 10.5 

31 24.0 20.5 22.5 19.0 16.0 18.0 


MONTH 25.5 15.0 20.5 25.0 17.5 21.5 24.5 15.0 20.5 20.0 6.5 14.0 




�

48T STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040500 STURGEON RIVER NEAR SIDNAW, MI 


LOCATION.--Lat 46°35'03", long 88°34'33", in NE4 SEA 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) above mean sea level. October 1912 to September 1915, non-

recording gage at site 200 ft (61 m) upstream at different datum. April 2, 1943, to October 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.--36 years, 212 ft3/s (6.004 m3/s), 16.84 in/yr (428 mmiyr). 


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, 2,680 ft3/s (75.9 m3/s) Apr. 17, gage height, 8.81 ft (2.685 m); minimum, 2.7 ft3/s

(0.076 m3/s) Sept. 13, gage height, 3.17 ft (0.966 m). 


DISCHARGE, IN CUBIC FEET PER SECOND• MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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

1 119 91 460 117 76 88 795 416 108 24 11 3.2 
2 112 86 410 117 75 86 710 436 105 22 11 3.4 
3 105 81 370 121 75 86 735 436 91 21 10 3.4 
4 96 75 350 119 75 84 715 399 78 19 11 3.4 
5 90 70 325 115 74 86 750 368 67 18 12 3.6 

6 78 66 300 110 73 88 872 350 59 16 12 3.8 
7 72 65 260 105 73 88 983 318 50 15 11 4.0 
8 66 65 230 102 72 90 990 282 44 14 10 3.6 
9 63 67 210 100 72 92 1050 252 39 15 10 3.4 
10 61 265 200 98 73 94 1240 225 38 16 11 3.8 

11 65 372 190 96 74 94 1010 198 35 20 12 3.2 
12 74 375 180 94 75 96 990 175 31 20 13 2.9 
13 75 396 170 92 77 100 1100 161 39 18 12 2.7 
14 72 361 190 90 80 110 1410 159 52 17 11 3.0 
15 77 319 230 88 82 110 2070 153 57 17 9.5 3.2 

16 77 280 225 86 84 110 2450 151 69 16 .�8.3 3.8 
17 79 286 220 84 86 115 2620 180 77 15 7.4 3.8 
18 78 283 215 82 85 130 2580 182 77 14 6.5 4.0 
19 71 364 210 81 84 160 2360 167 105 13 6.2 4.0 
20 67 458 195 80 82 230 1920 149 102 18 5.6 4.4 

21 65 438 185 80 80 270 1430 131 77 17 5.2 5.6 
22 63 403 177 80 78 310 1400 119 59 15 4.8 6.8 
23 66 347 165 79 77 350 1350 105 48 14 4.6 7.1 
24 96 292 157 80 80 390 1160 94 40 13 4.4 6.8 
25 163 250 145 81 85 410 902 90 38 12 4.2 6.5 

26 151 220 137 81 88 440 725 84 39 12 4.0 6.5 
27 137 200 130 80 90 470 590 78 35 12 3.8 6.8 
28 122 195 130 79 92 500 488 74 30 12 3.2 7.7 
29 114 188 128 78 90 585 420 69 28 13 3.0 7.4 
30 103 280 122 77 --- 824 382 74 26 14 3.0 7.1 
31 97 --- 121 76 920 --- 91 --- 12 3.0 ---

TOTAL 2774 7238 6737 2848 2307 7606 36197 6166 1743 494 243.7 138.9 
MEAN 89.5 241 217 91.9 79.6 245 1207 199 58.1 15.9 7.86 4.63 
MAX 163 458 460 121 92 920 2620 436 108 24 13 7.7 
MIN 61 65 121 76 72 84 382 69 26 12 3.0 2.7 
CFSM .52 1.41 1.27 .54 .47 1.43 7.06 1.16 .34 .09 .05 .03 
IN. .60 1.57 1.47 .62 .50 1.65 7.87 1.34 .38 .11 .05 .03 

CAL YR 1975�TOTAL 81159.0 MEAN 222 MAX 1780 MIN 12�CFSM 1.30 IN�17.66 
MTR YR 1976�TOTAL 74492.6 MEAN 204� CFSM 1.19 IN�
MAX 2620 MIN 2.7�16.21 


http:1,214.40
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49 STREAMS TRIBUTARY TO LAKE SUPERIORT
 

04041500 STURGEON RIVER NEAR ALSTON, MI 


LOCATION.--Lat 46°43'35", long 88'39'43", in SE4 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. Mbnthly discharge only for some periods, published in 

WSP 1307. 


GAGE.--Water-stage recorder. Datum of gage is 710.3 ft (216.50 m) above mean tide at New York City (levels by Corps of Engineers). 

Prior to October 1, 1963, at datum 40.00 ft (12.192 m) lower. 


REMARKS.--Records good except those for no gage-height record, Dec. 18 to Jan. 21, July 6 to Aug. 7, which are fair and those below 

20 ft3/s (0.57 m3/s), which are poor. Flow regulated by powerplant at station. Several observations of water temperature were 

made during the year. 


AVERAGE DISCHARGE.--42 years, (1932-40, 1942-76), 420 ft3/s (11.89 m3/s), 16.48 in/yr (419 mmiyr). 


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.--Maximus discharge, 3,680 ft3/s (104 m3/s) Apr. 17, gage height, 8.84 ft (2.694 m); minimum, 6.2 ft3/s 

(0.176 m3/s) Sept. 3, 4, 6, 7, 9, 10, 18, 19, 24, 25, 26, 27, 28, 29, gage height, 2.41 ft (0.735 m); minimum daily, 6.2 ft3/s 

(0.176 m3/s) Sept. 4. 


oTccHADGE. IN CuRTC FFFT PFR sFrmin, WATFR YFAR OCTOREP 1975 TO SEPTEMBER 1976 
MFA( VALUES 

nAY orT NnV nFC JAN FF9 MAR APR MAY JUN JUL AUG SEP 

15T270 323 

2 3e2 715 270 244 940 330 229 95 

1 302 665 14 370 1300 710 225 13 51 


15T 366 767 51 

3 298 208T?70 241 366 620 866 327 15 95 50
660 


211T270 713
4 20A 655 244 366 989 325 14 95 6.2 

5 208 650 241 390 1230 292 95 6.4
211T270 657 14 


6 208 211T270 390 646 220 100 6.4
650 241 1380 14 

7 211 650 241 358 1520 656 269 12
211T270 200 42 
A 205 640 280 14 358 1530 655 228 230 12 4521]T

9 208 450 280 238 354 652 226 210 102 49
16T 1470 

10 211 419T250 734 354 1,180 645 227 12 103 50
455 


660T240 6.4 

158 665T 6.4 


11 169 442 234 354 1590 446 227 12 90 

12 34? 240 238 350 1400 442 14 185 90 

13 163 258 240 234 1420 356 280 185 95
665T 346 51 

14 665T
155 258 ?40 238 350 1980 369 210 185 11 90 

15 140 660 350 240 227 350 2920 369 205 185 11 90 


16 595T
10 146 240 234 350 3050 320 278 185 360 89 

17 12 346 234 342 3460 320 281 12 530 193
414T240 


460T240 317 71
18 17 150 230 346 3180 227 12 114 
19 655T 6.417 350 240 234 266 2780 315 228 170 309 


660T240 362 318 185
20 193 350 224 2480 15 100 90 


21 196 665T150 240 234 605 1840 313 215 175 11 88 

22 199 665T241 234 605 1920 315 207 150 89
350 11 

?3 199 665T150 241 234 660 1820 272 286 160 87 114 


394T244 278 112
24 199 150 234 765 1660 285 12 99 

?5 14 350 230 230
630T14 845 1310 276 12 101 111 


76 665T
14 350 241 234 1030 983 248 226 95 102 113 

77 460T
202 150 218 230 906 815 246 16 95 97 113 

28 208 150 234 860 659 225 226 12 11 111
390T342 

79 208 338T342 1020 230 12 112
15n 283 659 228 10 

30 208 350 241 --- 1490 661 14 203 85 101 113
410T


--- 770 14 ---
11 205 T238 1620 --- --- 13 50 


13109T7722 6648 3112 

MEAN 172 437T249 564 418 113 70.9 

TOTAL 5337 13157 6426 17494 49446 12970 3506 2126.2 

431 222 1648 222 100 

MAX 302 665T342 283 1620 3460 866 330 230 530 193
715 


15T14 12
MTN 10 258 14 266 620 14 14 10 6.2 

1.26T.72 1.21 .20
CFSM .50 1.25 .64 1.63 4.76 .64 .33 .29 


TN. .57 1.44 .69 1.88 5.32 1.39 .71 .38 .33 .23
1.41T.83 


TOTAL 156054.0T2890 10 16.78 
MIR YR 1976T14124A.2T3A6 3460 6.2 1.12 15.19 
CAL YR 1975TMEAN 428 MAX MIN CFSM 1.24 INT

TOTAL MEAN MAX MTN CFSM INT



 

50T STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043050 TRAP ROCK RIVER NEAR LAKE LINDEN, MI 


LOCATION.--Lat 47°13'43", long 88°23'07", in SE4 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.--Occasional low-flow measurements, water years 1964 and 1966. October 1966 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 621.7 ft (189.49 m) above mean sea level. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Since 1973, flow includes about 0.1 ft3/s

(0.003 m3/s) mine pumpage. Small diversions for sprinkler irrigation. 


AVERAGE DISCHARGE.--10 years, 43.3 ft3/s (1.226 m3/s), 21.00 in/yr (533 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Mhximum discharge, 1,180 ft3/s (33.4 m3/s) May 2, 1972, gage height, 9.30 ft (2.835 m); minimum, 

7.0 ft3/s (0.20 m3/s) Sept. 17, 1971, gage height, 3.86 ft (1.177 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 380 ft3/s (10.8 m3/s) and maximum (*): 


DischargeTGage heightT DischargeTGage height 

DateTTimeT (ft) (m)TT TimeT (ft)TT
(ft3/s) (m3/s)T DateT(ft3/s) (m3/s) (m) 


Nov. 30 1100TT10.9TT1.884TT 2400T470T13.3 6.59TT
386 6.18 Apr. 22T 2.009 

Apr. 15 *978 *8.73 2.661
2400TT27.7TT


Minimum discharge, 7.5 ft3/s (0.21 m3/s) Sept. 7, gage height, 3.88 ft (1.183 m). 


DISCHARGE,�IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 13 16 150�24 20 23 138 67 18�12 11 9.1 
2 15 16 110�24 20 23 119 63 17�12 10 8.9 
3 14 15 80�24 20 23 149 53 16�11 9.9 9.1 
4 13 14 62�24 20 22 130 47 16�11 9.9 8.8 
5 13 14 58�23 20 21 146 44 15�11 11 8.9 

6 13 14 52�23 20 21 236 39 15�11 11 9.6 
7 13 14 50�23 21 21 298 37 14�11 11 8.5 
8 13 15 47�22 21 20 260 34 14�11 11 9.2 
9 13 16 42�22 21 20 272 32 14�15 11 9.2 
10 13 79 40�22 21 20 392 31 16�18 12 8.2 

11 14 87 35�22 21 20 268 29 15�14 12 8.2 
12 15 113 33�22 20 20 196 28 14�14 12 8.2 
13 15 92 31�22 19 20 278 27 17�12 12 8.0 
14 14 57 31�22 19 20 456 27 17�13 11 8.2 
15 14 46 32�22 19 20 819 27 26�13 11 8.2 

16 14 45 34�22 19 20 744 28 54�13 11 8.2 
17 15 40 28�22 19 20 677 35 36�12 11 8.2 
18 14 35 27�22 20 20 580 29 29�12 11 8.2 
19 14 99 26�22 20 21 554 25 30�11 11 9.2 
20 14 173 26�22 19 34 296 25 23�11 10 11 

21 13 100 26�22 19 43 191 23 9�11 10 11 
22 13 71 26�22 20 48 320 22 6�11 10 11 
23 14 59 25�22 20 52 337 21 5�11 10 11 
24 26 45 25�22 20 56 175 20 4�10 10 11 
25 48 37 25�21 20 66 116 20 4�10 10 11 

26 34 34 25�20 21 74 90 20 4�12 10 13 
27 26 32 24�20 21 91 75 19 3�13 10 12 
28 22 31 24�20 22 101 66 19 3�12 10 11 
29 20 35 24�20 22 105 62 18 3�13 9.9 11 
30 18 303 25�20 --- 138 62 18 3�12 9.7 10 
31 17 --- 25�20 163 --- 19 11 9.2 ---

TOTAL 527 1747 1268�680 584 1366 8502 946 560�374 328.6 287.1 
MEAN 17.0 58.2 40.9�21.9 20.1 44.1 283 30.5 18.7�12.1 10.6 9.57 
MAX 48 303 150�24 22 163 819 67 54�18 12 13 
MIN 13 14 24�20 19 20 62 18 13�10 9.2 8.0 
CFSM .61 2.08 1.46�.78 .72 1.58 10.1 1.09 .67�.43 .38 .34 
IN. .70 2.32 1.68�.90 .78 1.81 11.30 1.26 .74�.50 .44 .38 

CAL YR 1975�TOTAL 16417.0 MEAN 45.0 MAX 498 MIN 10�IN 21.81
CFSM 1.61 

MTR YR 1976�TOTAL 17169.7 MEAN 46.9 MAX 819 MIN 8.0�IN 22.81
CFSM 1.68 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 51 


04043050 TRAP ROCK RIVER NEAR LAKE LINDEN, MU--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, 23.5°C Aug. 20; minimum, 0.0°C on many days during November to March. 


TEMPERATURE (DEG. C) OF WATER. WATER YEAR OCTOBER 1975.70 SEPTEMBER 1976 


OCTOBER�NOVEMBER FEBRUARY MARCH
DECEMBER�JANUARY�


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


1 10.5 8.5 7.5 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 9.5 6.5 7.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 11.0 8.5 7.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 11.0 7.5 7.5 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 10.5 9.0 8.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


6 11.0 9.0 8.5 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

7 11.5 7.5 8.5 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

8 12.0 9.0 8.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

9 11.5 10.5 6.5 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

10 10.5 9.5 6.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


11 10.0 9.5 5.0 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

12 10.5 9.0 4.5 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

13 11.5 9.0 3.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

14 10.5 9.5 2.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

15 9.5 9.0 2.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


16 9.0 7.5 3.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

17 9.0 7.0 3.5 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

18 8.0 5.5 4.0 3.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 

19 8.0 5.5 4.5 4.0 0.0 0.0 0.0 0.0 1.0 0.5 1.0 0.0

20 8.5 6.0 4.5 0.5 0.0 0.0 0.0 0.0 1.5 0.5 2.5 0.5 


21 9.5 7.5 1.0 0.5 0.0 0.0 0.0 0.0 1.0 0.0 0.5 0.5 

22 8.5 7.5 1.5 1.0 0.0 0.0 0.0 0.0 0.5 0.0 0.5 0.5 

23 9.0 7.5 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.5 

24 9.5 8.5 1.0 1.0 0.0 0.0 0.0 0.0 1.5 0.0 1.5 1.0 

25 9.5 7.5 0.5 0.5 0.0 0.0 0.0 0.0 2.0 0.0 2.0 0.5 


26 7.5 5.5 0.5 0.5 0.0 0.0 0.0 0.0 1.5 0.0 1.0 1.0 

27 7.5 6.5 1.0 0.5 0.0 0.0 0.0 0.0 1.0 0.0 1.5 0.5 

28 7.5 7.0 0.5 0.5 0.0 0.0 0.0 0.0 0.5 0.0 2.0 0.5 

29 7.0 5.5 1.5 0.5 0.0 0.0 0.0 0.0 0.5 0.0 1.5 1.0 

30 5.5 4.5 1.0 0.0 0.0 0.0 0.0 0.0 --- --- 1.0 0.5 

31 7.0 5.5 --- --- 0.0 0.0 0.0 0.0 1.0 0.5 


MONTH 12.0 4.5 8.5 0.0 0.0 0.0 0.0 0.0 2.0 0.0 2.5 0.0 




52T
 STREAMS TRIBUTARY TO LAKE SUPERIOR 


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


TEMPERATURE (DEG.TOF WATER, WATER YEAR OCTOBER
C) 1975 TO SEPTEMBER 1976 


APRIL MAY JUNE 
 JULY�AUGUST SEPTEMBER 

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


1 2.0 0.5 10.5 8.0 18.0 12.5 18.5 14.0 19.5 16.5 15.0 12.0
2 2.5 0.5 11.0 7.5 18.0 12.5 17.5 15.0 19.5 15.0 13.5 11.0
3 1.5 0.5 9.0 6.5 19.5 13.0 19.5 14.5 20.5 16.0 16.5 12.0
4 2.0 0.5 10.5 6.5 20.0 14.0 20.5 16.0 18.0 17.0 15.0 13.5
5 2.5 0.5 10.0 8.0 20.5 14.5 20.5 16.5 20.0 16.5 14.0 11.5 

6 
 2.0 0.5 11.0 6.5 20.5 15.0 20.5 17.0 19.5 15.0 17.0 12.5
7 
 2.0 0.5 11.5 7.5 21.5 15.5 20.5 17.0 20.0 15.0 18.5 14.5
8 3.0 1.0 11.5 7.0 21.0 17.5 21.0 16.5 21.0 16.0 19.0 15.5
9 3.5 1.0 14.5 8.5 19.5 15.5 19.0 16.0 21.5 18.0 18.0 16.0
10 1.5 1.0 14.5 10.5 21.0 15.0 19.5 14.5 21.5 18.0 16.0 13.5 


11 3.0 1.0 14.0 10.0 20.5 16.5 19.5 15.5 21.5 19.0 17.0 13.5
12 4.0 1.0 15.0 9.0 19.0 14.5 17.5 13.5 20.5 18.0 17.0 14.0

13 5.5 1.5 11.0 10.0 21.0 15.5 17.5 14.5 19.5 17.5 17.5 15.0
14 3.5 1.5 16.0 9.5 22.5 17.0 19.5 15.0 18.0 15.0 17.0 14.0
15 4.0 1.5 16.5 11.0 21.0 16.0 18.5 16.5 18.0 14.0 15.0 12.5 

16 6.5 2.5 14.0 11.0 16.0 14.5 18.5 14.5 19.0 14.5 14.0 I1.0
17 7.0 3.0 14.5 10.0 14.5 13.5 19.5 15.0 19.0 14.5 14.5 11.0

18 6.0 4.5 15.0 10.0 16.0 13.5 20.5 16.5 20.5 16.0 14.0 11.5
19 7.5 5.0 15.0 10.0 17.5 13.0 20.5 17.5 22.5 18.5 13.5 12.0
20 7.0 4.5 17.0 11.5 20.0 14.5 22.0 18.5 23.5 19.5 12.0 10.5 

21 7.0 5.5 16.5 11.5 21.0 14.5 21.0 17.0 22.5 18.5 11.0 9.5
22 6.0 5.5 17.0 11.5 21.5 15.0 20.5 16.5 22.5 19.0 9.5 8.5

23 8.0 5.5 
 16.0 11.5 21.5 16.0 22.5 18.5 21.5 17.5 9.0 8.0
24 8.0 6.0 17.0 10.5 19.5 16.0 20.5 17.5 21.5 16.5 10.0 7.5
25 8.5 5.5 17.5 11.0 18.5 16.0 18.0 15.5 21.0 16.5 10.5 8.5 

26 7.0 5.5 18.5 11.0 20.0 15.0 21.0 16.0 20.0 18.0 9.0 8.5
27 7.5 4.5 17.5 12.5 20.0 15.5 20.0 16.5 20.5 17.5 9.5 8.5

28 9.0 5.0 19.0 12.5 18.5 15.5 19.0 16.5 17.5 15.0 8.5 7.5
29 10.0 6.0 17.5 13.0 17.5 14.5 20.5 15.5
15.5 13.0 11.0 8.0
30 10.0 8.5 16.0 13.0 18.5 14.0 19.5 17.5 16.0 12.5 11.5 9.0

31 --- --- 17.5 12.5 --- --- 20.0 16.5 15.0 13.5 --- ---


MONTH 10.0 0.5 19.0 6.5 22.5 12.5 22.5 13.5 23.5 12.5 19.0 7.5 
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STREAMS TRIBUTARY TO LAKE SUPERIOR T 53 

463025087365001 TEAL LAKE, SITE 1, AT NEGAUNEE, MI 

LOCATION.--Lat 46°30'25", long 87°36'50", in secs.31, 35 and 36, T.48 N., R.26 and 27 W., Marquette County, Hydrologic Unit 04020105, 
at Negaunee. Sampling site No. 1 is 1,680 ft (512 m) from southern-most point on lake; at azimuth 0°. 

DRAINAGE AREA.--3.36 mil  (8.70 km2), at outlet. 

PERIOD OF RECORD.--Water years 1975-76. 

REMARKS.--Surface area of lake, 466 acres (189 ha). Maximum depth, 32 ft (9.8 m). Inlet, small unnamed tributary at north side of 
lake. Outlet at northeast side of lake flows intermittently into Carp River. Datum of lake gage is 1,362.2 ft (415.2 m) above 
mean sea level. Teal Lake serves as the water supply for city of Negaunee. 

WATER QUALITY DATA, MATER YEAR OCTOBER 1975 To SEPTEMBER 1976 

SPF- T DIS- 
CIFIC T TRANS- TNON- TDIS- TSOLVED 

T

DEPTH TCON- T COLOR TPAR- TCAR- TSOLVED TMAG- 
OF TDUCT- TAIR T(PLAT- TENCY THARD- TBONATE TCAL- TNE- 

T

RESER- ANCE TPm TEMPER- INUM- (SECCHI NESS HARD- CIUM SIUM 

T

TIME DEPTH VOIR (MICRO- TAT(1RF COBALT DISK) (CA,MG) NESS (CA) (MG) 
DATE T(FT) T(FT) TMHOS) T(UNITS) T(DEG C1 TUNITS) T(IN) T(MG/L) T(MG/L) T(MG/L) T(MG/L1 

OCT 
23... T1030 T3.0 T32 T108 T7.2 T11.5 T6 T140 T48 T21 T14 T3.1 

DEC 
30... T1030 T3.0 T32 T128 T7.3 T-3.5 T0 T239 T54 T19 T15 T4.0 

FEB 
06... T1135 T3.0 T34 T126 T7.4 T-11.5 T0 T166 T56 T20 T15 T4.4 
MAR 
09... T1120 T3.0 T30 T125 T7.8 T2.5 T0 T156 T55 T23 T15 T4.3 
APR 
23... T1250 T3.0 T33 T110 T8.1 T14.0 T2 T202 48 T15 T13 T3.8 
MAY 
21... T1045 T3.0 T34 T110 T7.8 T11.0 T2 T250 T46 T11 T13 T3.4 

JUN 
25... 1200 T3.0 T34 T108 T7.8 T18.5 T1 T177 T46 T11 T13 T3.4 

JUL 
26... 1050 T3.0 T34 T115 T8.1 T23.0 T2 T117 T47 T12 T13 T3.6 

SEP 
23... T1135 T3.0 T30 T129 T7.4 T8.5 T4 T53 T49 T12 T13 T3.9 

DIS- 

T

SODIUM SOLVED T DIS- DIS- 
DIS- TAD- PO- T ALKA- TDIS- SOLVED SOLVED DIS- 

T

SOLVED TSORP- TAS- 9ICAR- CAR- UNITY CARBON SOLVED CHLO- FLUO- SOLVED 

T

SODIUM PERCENT TION TSIUm RONATE BONATE TAS DIOXIDE SULFATE RIDE TRIDE SILICA 
(NA) TSODIUM TRATIO T(K) �(HCO3) T(CO3) TCAC03 T(CO2) T(504) T(CL) T(F) T(SI02) 

DATE T(mG/L) T(MG/L) T(mG/L) T(MG/L1 T(mG/L) T(mG/L) T(MG/L1 T(MG/L) T(MG/LI T(MG/L) 

OCT 
23... �3.9 �15 �.2 �.5 �32 �0 T26 T3.2 T12 T8.0 T.1 T8.8 

DEC 
30... �4.4 T15 T.3 T.7 T43 T0 T35 T3.4 T13 T8.0 T.1 T8.4 

FEB 
06... T4.4 T15 T.3 T.7 T43 T0 T35 T2.7 T12 T8.9 T.2 T8.1 
MAR 
09... �4.2 T14 T.2 T.6 T39 T0 T32 T1.0 T12 T8.3 T.1 T8.2 
APR 
23... T3.6 T14 T.2 T.6 T40 T0 T33 T.5 T11 T7.6 T.1 T7.2 
MAY 
21... T3.6 T14 T.2 T.4 T43 T0 T35 T1.1 T12 T7.8 T.1 T7.3 
JUN 
25... 6.6 T23 T.4 T.5 T43 T0 T35 T1.1 T10 T6.2 T.1 T7.0 

JUL 
26... 4.2 T16 T.3 T.7 T43 T0 T35 T.5 T12 T6.5 T.1 T7.5 

SEP 
23... �4.0 �15 T.3 T.6 T45 T0 �37 �2.9 T7.7 T8.1 T.1 T11 

DIS- TDIS- T TOTAL 

T

SOLVED SOLVED TTOTAL TOTAL TOTAL KIEL- T TOTAL 

T

SOLIDS SOLIDS TNITRITE AMMONIA ORGANIC DAHL TTOTAL TOTAL TOTAL ORTHO 

T

(REST- (SUM OF TTOTAL TTOTAL TPLUS TNITRO- TNITRO- TNITRO- TNITRO- TNITRO- TPHOS- TPHOS- 

T

DUE AT CONSTI- NITRATE NITRITE NITRATE TGEN TGEN TGEN TGEN TGEN TPHOPUS TPHOPUS 
180 C) TTUENTS) T(N) T(N) T(N) T(N) T(N) T(N) T(N) T(NO3) T(P) �(P) 

DATE �(MG/L) T(mG/L) T(MG/L1 T(MG/LI T(MG/L1 T(MG/L) T(MG/L) T(mG/L) T(MG/L1 T(MG/L1 T(MG/L) T(MG/L) 

OCT 
23... �91 �66 �.01 �.00 �.01 �.01 T.39 T.40 T.41 T1.8 T.01 T.00 

DEC 
30... �88 �75 �.05 �.00 �.05 �.04 T.17 T.21 T.26 T1.2 T.01 T.00 

FEB 
96... �38 �75 �.01 �.01 �.02 �.04 T.33 T.37 T.39 T1.7 T.01 T.00 
MAR 
09.... �84 �72 T.04 T.00 T.04 �.05 �.18 �.23 T.27 1.2 T.01 T.02 
APR 
23... �75 �67 T.09 T.01 T.10 T.01 T.24 T.25 T.35 T1.6 T.02 T.01 
MAY 
21..., �65 �69 �.04 T.01 T.05 T.02 T.33 T.35 T.40 T1.8 T.02 T.00 

JUN 
25... 75 �69 T.00 T.01 T.01 T.01 T.29 T.30 T.31 T1.4 T.06 T.04 

JUL 
26... 77 �69 �.00 �.01 �.01 �.01 T.39 T.40 T.41 T1.8 T.03 T.00 
SEP 
23... �72 �71 �.01 �.00 �.01 �.02 T.48 T.50 T.51 T2.3 T.03 T.01 
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54� STREAMS TRIBUTARY TO LAKE SUPERIOR 


463025087365001 TEAL LAKE, SITE 1, AT NEGAUNEE, MI-.-CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


POTEN-
TOTAL TOTAL 

TIAL
HYDRO- ORTHO • TOTAL DIS-


LYZABLE HYDRO. ORGANIC DIS-. SOLVED TOTAL 
 ALGAL 

GROWTH
TOTAL SESTON 


PHORUS PHORUS PHORUS IRON GANESE CARBON PHENOLS 

PHOS- PHOS- PHOS- SOLVED MAN- ORGANIC 


SESTON ASH CHLOR0-. CHLORO- BOTTLE 


(P) (P) (P) (FE) (MN) (C) WEIGHT PHYLL A PHYLL 8 TEST 


DATE (MG/L) (MG/L) (MG/L) (UG/L) 
 (UG/L) (MG/L) (UG/L) (MG/L) (MG/L) (UG/L) (UG/L) (MG/L1 


OCT 

.0 .0 31.0 .000
23... .00 .01 10 0 4.6 


DEC 

30... .00 .01 0 0 4.2 .0 
 .0 .000 .000 .7 


FEB 

06... .02 .00 20 0 
 7.8 .0 .0 .000 .000 1.4 


MAR 

09... .00 .00 10 0 4.2 .0 .0 
 .400 .000 .9 


APR 

23... .01 .00 40 60 
 3.2 .0 .0 2.00 .000 .4 


MAY 

.0 .0 .000 .000 .5


21...... .01 .01 70 10 4.0 

JUN 

25... .02 .00 500 60 4.3 1 .0 .0 .000 .000 .3 


JUL 

4.9 .0 .0 3.14 .859 .3
26... .01 .02 0 0 


SEP 

23... .03 .04 .00 60 0 4.2 .0 
 .0 .000 .000 .4 


TOTAL� TOTAL 

TOTAL TOTAL CAD- CHRO- TOTAL TOTAL TOTAL TOTAL MAN- TOTAL TOTAL TOTAL 

ARSENIC BARIUM MIUM� IRON��


TOTAL�


LEAD GANESE MERCURY NICKEL ZINC 


(AS)�(RA) (CD)��(CO)��(FE)�

MIUM COBALT COPPER 


(P5)�(HG)�(ZN) 


DATE�(UG/L)�(UG/L) (UG/L) (UG/L)�((1G/L)�(UG/L) (UG/L) (UG/L)

(CR) (CU)� (MN)�(NI)�


(UG/L)��(UG/L)��
(UG/L)��(UG/L)��


DEC 

30...�0�0��0�3�0�0��0�
3 .1�20
10 <10�


TOTAL 

TOTAL�
HEPTA-
TOTAL�


TOTAL TOTAL CHLOR-

TOTAL� TOTAL�


TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR 

A7INON ELDRIN ENDRIN ETHION CHLOR EPDXIDE
PCB ALDRTN DANE ODD DDE DOT 


(UG/L)
DATE�(UG/L) (UG/L)�(UG/L) (UG/L)��(UG/L)�(UG/L)�
(UG/L)�(UG/L)��(UG/L)� (UG/L)�(UG/L)�


OCT 

.00�.00
.00�.00�
.00 .00�
23...�.0�.0�.00��.00��
.00�.00 


TOTAL 

TOTAL METH- METHYL METHYL TOTAL TOTAL TOTAL 


TOTAL TOTAL��


TOTAL�
TRI.. TOTAL��TOTAL 


LINDANE THION CHUM THION THION THION APHENE THION 

TOTAL�OXY-�TRI-��TOX.-��
MALA-�PARA- PARA.. 


2,4-n 2.4,5-1 SILVER 

(UG/L)�
(UG/L)
((1G/L1 (UG/L)���(UG/L)�((1G/L)�((1G/L)�(UG/L)�
DATE�(UG/L) (UG/L)�(UG/L)�


OCT 

.00�.00
0 .00��.00�
.00�.00�.00
23...�.00�.00�.00��
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STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

463025087365001 TEAL LAKE, SITE 1, AT NEGAUNEE, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-

CIFIC 

CON-� PER-


CENT 

ANCE�

DUCT- DIS-�


PH TEMPER... SOLVED SATUR.• 

DEPTH (MICRO-�ATURE OXYGEN ATION 


DATE (FT)��(UNITS)��(MG/L)
MHOS) (DEG C)�


OCT 

23... 1.0 10.0 9.3 86 
23... 5.0 10.0 9.4 87 
23... 10 -- ..... 10.0 9.4 87 
23... 15 106 7.5 10.0 9.4 87 
23." 20 -- .... 10.0 9.5 88 
23... 25 106 7.6 10.0 9.4 87 
23... 30 ....... ...... 10.0 9.4 87 
DEC 
30... 1.0 1.0 14.8 110 
30... 5.0 1.5 14.4 108 
30... 10 -- 2.0 14.0 106 
30... 15 117 7.1 2.0 13.8 105 
30... 20 ...... 2.0 13.8 105 
30... 25 117 7.0 2.5 12.6 97 
30... 30 ....... 3.0 8.2 64 

FEB 
06... 1.0 1.0 13.4 99 
06... 5.0 2.0 12.2 92 
06... 10 .-.. ...... 2.5 11.4 88 
06... 15 103 7.8 3.0 7.4 57 
06... 
06... 

20 
25 

....., 
118 

..... 
7.2 

3.0 
4.0 

5.6 
3.6 

43 
29 

06... 30 ..... ... 4.0 .6 5 
MAR 
09... 1.0 .0 12.5 90 
09... 5.0 1.0 12.5 93 
09... 10 ....... ...... 2.0 11.9 90 
09... 15 130 7.6 2.5 11.2 86 
09... 20 -- -- 3.0 9.6 74 
09... 25 130 7.3 4.0 5.4 43 
09... 28 ...... .-.. 4.5 2.4 20 
APR 
23... 1.0 7.0 11.9 102 
23... 5.0 6.0 10.7 90 
23... 10 -- ....... 6.0 10.7 90 
23... 15 82 7.8 6.0 10.6 89 
23... 20 -- -- 6.0 10.6 89 
23... 25 74 7.9 6.0 10.6 89 
23... 30 -- ...... 6.0 10.7 90 
MAY 
21... 1.0 12.0 10.8 105 
21... 5.0 12.5 10.7 105 
21... 10 -- 12.5 10.8 106 
21... 15 102 7.8 12.0 10.4 101 
21... 20 -- 12.0 10.6 103 
21... 25 108 7.5 11.0 9.2 87 
21... 30 ...... 10.0 7.2 67 
JUN 
25... 1.0 19.0 9.1 102 
25... 5.0 19.5 8.9 101 
25... 10 19.5 8.9 101 
25... 15 107 8.0 19.5 8.9 101 
25... 20 19.5 8.9 101 
25... 25 119 7.1 19.5 9.0 102 
25... 30 15.0 2.4 25 
JUL 
26... 
26... 
26... 

1.0 
5.0 
10 

22.0 
21.5 
21.5 

8.4 
8.4 
8.4 

101 
99 
99 

26... 
26... 
26... 
26... 

15 
20 
75 
30 

115 

115 

8.1 

8.0 

21.5 
21.5 
21.0 
17.0 

8.4 
8.3 
8.3 
.5 

99 
98 
97 
5 

SEP 
23... 
23... 
23... 
23... 
23... 
23... 

i.0 
5.0 
10 
15 
20 
25 

-... 
12? 
--
124 

....., 
7.9 
--
7.8 

13.0 
13.5 
14.0 
14.0 
14.0 
14.0 

10.0 
9.7 
9.6 
9.6 
9.5 
9.5 

100 
97 
97 
97 
96 
96 

23... 30 -- -- 14.0 9.5 96 
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56T STREAMS TRIBUTARY TO LAKE SUPERIOR 


463025087365001 TEAL LAKE, SITE 1, AT NEGAUNEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 23, 1975 

1030 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


9,200 CELLS/ML 


_ORGANISM NAME 	 _COMMON__NAME_�PERCENT
CELLS/ML�


CHLOROPHYTA�GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 


L ....SCHROEDERIA 

...00CYSTACEAE 


L ....ANKISTRODESMUS�
 _2-----T0
TOTALS�57
 

CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..CENTRALES�CENTRIC 

...COSCINODISCACEAE 


L 	....MELOSIRA 

..PENNALES� PENNATE 

...FRAGILARIACEAE 

....ASTERIONELLA� 150�2 


L ....SVNEDRA 

...NAVICULACEAE�NAVICULOID 


L ....NAVICULA 

...TABELLARIACEAE 


L ....TABELLARIA�
 --1 

TOTALS 180��2 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHPYSOMONADALES 


...00HROMONADACEAE 

L ....01NORRYON 	 _Q.�


TOTALS�18 0 


CYANOPHYTA� BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES�COCCOID 

...CHROOCOCCACEAE 


D ....ANACYSTIS�	 7.900T86 

L COMPHOSPHAERIA� 0 

..0SCILLATORIALES�FILAMENTOUS 

...NOSTOCACEAE 

....ANABAENA� 1.100�12 


L ....APHANIMMENON� 0 

...0SCILLATORIACEAE 


L ....LYNGBYA 

TOTALS�98
9.003T


�

EUGLENOPHYTA EUGLENOIDS 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 
�


L ....TRACHELOMONAS 	 0 

DEC. 30, 1975 

1030 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


33 CELLS/ML 


_ORGANISM__NAME 	 _COMMON NAME� PER_CENT
CELLS/ML�

�


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 


O ....SCHROEDERIA 
 _z
 
TOTALS 8�25 


CHRYSOPHYTA 
�
 
.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 


O ....DINOBRYON 

TOTALS 25�75 


CYANOPHYTA� BLUE-GREEN ALGAE 

.MYXORHYCEAE 

..CHROOCOCCALES�COCCOID 

...CHROOCOCCACEAE 


L ....ANACYSTIS 
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STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

♦63025087365001 TEAL LAKE, SITE 1, AT NEGAUNEE• 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEB. 6, 1976 

1115 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


140 CELLS/ML 


...ORGANISM NAME�commoN__NAmE_�CELLS/ML�
PERCENT 


CYANOPHYTA� BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..CHR000OCCALES�COCCOID 

eil.CHROOCOCCACEAE 


D weANACYSTIS�
 lki 
TOTALS�140�100 


MAP. 9, 1976 

1120 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


3 CELLS/ML 


...ORGANISM NAME�...COMMON NAME_�CELLS/ML�
PER_CENT 


CYANOPHYTA� BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

soCHROOCOCCALES�COCCOID 

ireeCHROOCOCCACEAF 


L weGOMPHOSPHAERIA 


EUGLENOPHYTA EUGLENOIDS 

oEUGLENOPHYCEAE 

feEUGLENALES 

so,EUGLENACEAE 


0 ,...TRACHELOMONAS 

TOTALS 3 


APR. 239 1976 

1250 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,200 CELLS/ML 


_COMMON�
ORGANISM _ NAME NAME_ CELLS/ML PER CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

•.CHLOR000CCALES 

o,,O0CYSTACEAE 


I ....ANKISTRODESMUS 0 


CHRYSOPHYTA 

oBACILLARIOPHYCEAF DIATOMS 

lo.CENTRALES CENTRIC 

•,•COSCINODISCACEAE 


L ornMELOSIRA 

L eo.,STEPHANODISCUS 

..PENNALES PENNATE 

.4,6CYMBELLACEAE 

.,,,,CYMBELLA 

...FRAGILARIACEAE 

....ASTERIONELLA 96 8 


D� 190 16
osii.FRAGILARIA 

•9•NAVICULACEAE NAVICULOID 

oso.NAVICULA 72 
 6 


L�
4,..w.PINNULARIA 

...eNITZSCHIACEAE 

....NITZSCHIA 
 --k 

TOTALS 430 36 


.CHRYSOPHYCEAE YELLOW—BROWN ALGAE 

419CHRYSOMONADALES 

•,.MALLOMONADACEAE 

....MALLOMONAS 


TOTALS 24 
 2 


CYANOPHYTA BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

4,9,i9CHROOCOCCACEAE 

....ANACYSTIS 


A INSERTA 
 —711 —tea 
TOTALS 770 63 




 

 

58� STREAMS TRIBUTARY TO LAKE SUPERIOR 


463025087365001 TEAL LAKE, SITE 1, AT NEGAUNEE, 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAY 21, 1976 

1045 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


460 CELLS/ML 


..ORGANISM NAME�...COMMON NAME.. CELLS/ML PERCENT 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
goCENTRALES CENTRIC 
doesCOSCINODISCACEAE 

D ornMELOSIRA 96 21 
ornSTEPHANODISCUS 11 2 
eoPENNALES PENNATE 
ofroFRAGILARIACEAE 
414,4PeASTERIONELLA 43 9 
ooeNAVICULACEAE NAVICULOID 
..soNAVICULA 11 2 
oe.NITZSCHIACFAE 
eo.oNITZSCHIA 

TOTALS 170 36 

oCHRYSOPHYCEAE YELLOW—BROWN ALGAE 
oeCHRYSOMONADALES 
...00HROMONADACEAE 

0 moDINORRYON --Zia —51 
TOTALS 270 58 

EUGLENOPHYTA EUGLENOIDS 
.CRYPTOPHYCEAE CRYPTOMONADS 
oeCRYPTOMONIDALES 
eeoCRYPTOMONODACEAE 
ooeeCRYPTOMONAS 

TOTALS 11 2 

oEUGLENOPHYCEAE 
"EUGLENALES 
mooEUGLENACEAE 
....TRACHELOMONAS 

TOTALS 11 2 

JUNE 25, 1976 

1200 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


16,000 CELLS/ML 


.ORGANISM NAME COMMON_ NAME_TPER CENT
CELLS/ML�


CHRYSOPHYTA 

e8ACILLARIOPHYCEAE�DIATOMS 

oePENNALES� PFNNATE 

oo,FRAGILARIACEAE
�
 0
L ....SYNEDRA 

6,,NAVICULACEAE�NAVICULOID 

L .0*.STAURONEIS� �T_IL 
TOTALS 77 0 


�
 
CYANOPHYTA BLUE—GREEN ALGAE 

,MYXOPHYCEAE 
�
 
seCHROOCOCCALES COCCOID 

oesCHROOCOCCACEAE 
 �
 

1) 6,..ANACYSTIS� _Its2g2 1SLQ.
�
 
16,000
TOTALS�100 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


463025087365001 TEAL LAKE, SITE 1, AT NEGAUNEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JULY 26. 1976 

1050 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


15.000 CELLS/ML 


...ORGANISM NAME 	 _COMMON NAME..�PERCENT
CELLS/ML�


CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALFS 
...CHARACIACEAE 

L ....SCHROEDERIA 0 
...00CYSTACEAE 

L ....ANKISTRODESMUS 0 
...SCENEDESMACEAE 
....SCENEDESMUS __— —L 

120
TOTALS�


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..PFNNALES� PENNATE 

....FRAGILARIACEAE 


L 	....ASTERIONFLLA� 0 

...NITZSCHIACEAE 

....NIT2SCHIA� --L 


TOTALS 82��1 


CYANOPHYTA� BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES�COCCOID 

...CHROOCOCCACEAE 


D ....ANACYSTIS� 15.000�98 

..0SCILLATORIALES�FILAMENTOUS 

...NOSTOCACEAE 


L ....ANABAENA 

TOTALS 15,000��98 


PYRRHOPHYTA�FIRE ALGAE 

.DINOPHYCEAE�DINOFLAGELLATES 

..PERIDINIALES 

...CERATIACEAE 


L ....CERATIUM� 0 

...PERIDINIACEAE 


L ....PERIDINIUM� 0 


SEP. 23, 1976 

1135 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


130,000 CELLS/ML 


�

_ORGANISM NAME�_COMMON NAME_�CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..TETRASPORALES 

...PALMELLACEAE 

....GLOEOCYSTIS 4.402 


4,400
TOTALS�3 


CYANOPHYTA� BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..OSCILLATORIALES�FILAMENTOUS 

...NOSTOCACEAE 

•eve.ANABAENA�	 121:222�
_2Z 


TOTALS 120.000�97 


NOTE: D�
DOMINANT ORGANISM; GREATER OR EQUAL TO 15% 

L�
LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 




 

60T STREAMS TRIBUTARY TO LAKE SUPERIOR 


463025087365002 TEAL LAKE, SITE 2, AT NEGAUNEE, MI 


LOCATION.--Lat 46°30'25", long 87°36'50", in secs.31, 35 and 36, T.48 N., R.26 and 27 W., Marquette County, Hydrologic Unit 04020105, 

at Negaunee. Sampling site No. 2 is 5,150 ft (1,570 m) from southern-most point on Lake; at azimuth 301°. 


DRAINAGE AREA.--3.36 mil (8.70 km2), at outlet. 


PERIOD OF RECORD.--Water year 1975 to October 1975 (discontinued). 


REMARKS.--Surface area of lake, 466 acres (189 ha). Maximum depth, 32 ft (9.8 m). Inlet, small unnamed tributary at north side of 

lake. Outlet at northeast side of lake flows intermittently into Carp River. Datum of lake gage is 1,362.2 ft (415.2 m) above 

mean sea level. Teal Lake serves as the water supply for city of Negaunee. 


WATER QUALITY DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 19/6 


SPE-

CIFIC�TRANS-


DEPTH�CON-� PAR., 

OF� AIR�
DUCT-� ENCY 


RESER- ANCE�
PH TEMPER- (SECCMI 

TIME DEPTH VOIR (MICRO-�ATTIRE DISK) 


DATE (FT) (FT)��(UNITS) (DEG 0���
MHOS) (IN) 


OCT 

108 14.0���
23... 1144�3.0 28��7.4 139 


SPE-

CIFIC 

CON-� PER-

DUCT-� DIS-�
CENT 

ANCE�
PH TEMPER- SOLVED SATUP-


DEPTH (MICRO-�ATURE OXYGEN ATION 

DATE�(UNITS) (MG/L)
(FT) MHOS)��(DEG C)��


OCT 

23... 1.0 10.0 9.4 87 

23... 5.0 10.0 9.4 87 

23... 10 .., 10.0 9.4 87 

23... 15 108 7.6 10.0 9.4 87 

23.4. 20 ..... 10.0 9.4 87 

23.... 25 108 7.6 10.0 9.5 88 

23... 27 -- 10.0 9.5 88 


http:AREA.--3.36


 

 

61 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04044400 CARP RIVER NEAR NEGAUNEE, MI 

LOCATION.--Lat 46°31'29", long 87°34'25", in SE4 sec.29, T.48 N., R.26 W., Marquette County, Hydrologid 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) above mean sea level (Michigan Department of Highway and Trans­
portation bench mark). 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) above station. The city of Ishpeming diverted an average of 3.5 ft3/s (0.099 mi/s) into 
basin as waste effluent (see sta 04058200). Several observations of water temperature were made during the year, 

AVERAGE DISCHARGE.--15 years, 60.2 ft3/s (1.705 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, 184 ft3/s (5.21 m3/s) Apr. 15, gage height, 3.83 ft (1;167 M); maximum gage height, 
3.87 ft (1.180 m) Jan. 23, (backwater from ice); minimum discharge, 24 ft3/s (0.680 m'/s) Apr. 29, gage height, 2.49 ft (0.759 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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

•
,.• 


1 29 63 100 52 92 57 69 -�76 ' 45 34 

2 29 63 90 53 92 91 52 68 86 75 ''''45 32 

3 29 62 80 52 92 101 49 68 86 74 44 31 

4 28 62 74 52 92 109 42 68 85 73 ' .41 30 

5 28 62 65 52 92 110 49 73 84 72 38 30 


88 95 


6 28 62 70 52 92 110 65 67 83 71 37 30 

7 28 62 74 SI 92 110 75 63 82 72 36 30 

8 28 70 62 52 91 110 64 61 83 71 35 '29 


69 � '60 30
9 33 56 70 ' 91 109 64 84 -,80 35 

10 48 86 56 100 91 108 82 60 83 89 35 30 


11 54 81 56 105 90 108 66 62 83 81 35 29 

12 54 76 57 105 90 108 52 62 82 78 36 28 

13 54 94 54 105 90 108 65 '62 128 77 36 28 

14 54 71 76 105 90 107 100 66 108 74 37 31 

15 56 62 86 100 91 106 175 64 90 61 36 35 


-� 36 

17 58 64 72 100 90 106 154 108 86 57 36 46 

18 63 67 70 100 90 105 135 77 88 57 36 47 

19 64 76 68 98 90 108 96 71 92 56 36 48 

20 64 107 64 97 89 125 56 71 86 61 35 49 


16 55 61 76 100 90 106 152 108 87 57 45 


21 63 87 62 96 88 137 50 - 70 83 59 34 52 

22 63 76 58 96 89 139 127 73 61 57 34 52 

23 70 70 57 96 90 68 75 72 80 57 35 50 

24 78 63 54 95 89 68 43 74 79 56 35 48 

25 80 60 54 94 90 70 34 80 80 55 35 47 


26 75 59 53 94 91 71 29 79 81 57 37 47 

27 69 59 53 94 91 74 '�79 79 57 39 48
27 

28 65 58 52 94 90 71 25 79 78 55 37 47 

29 65 59 52 94 '89 71 36 79 78 50 37 47 

30 64 111 52 93 ..... 92 66 88 78 47 37 46 

31 64 --- 52 93 100 --.. 102 --- 45 37 ---


TOTAL '1640 2122 2005 2640 2624 3094 . 2162 2283 2578 '2007 1147 1176 

MEAN •52.9 70.7 64.7 85.2 90.5 99.8 72.1 73.6 85.9 64'.7 37.0 39.2 

MAX 80 111 100 105 92 139 175 108 128 89 45 52 

MIN 28 58 52 51 88 ,68 25 60 78 45 34 28 


CAL YR 1975�TOTAL 23120 MAX 239�
MEAN 63.3 MTN 28 

NIP YR 1976�25478 MAX 175�'t
TOTAL MFAN69.6 MIN 25�


http:1,319.90


62T STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI 


LOCATION.--Lat 46°34'30", long 85°16'10", in NE4 sec.11, T.48 N., R.8 W., Luce County, Hydrologic Unit 04020202, on left bank 0.7 mi 

(1.1 km) upstream from Tahquamenon (Big) Falls, 11.5 mi (18.5 km) west of Tahquamenon Paradise, and 19 mi (31 km) northeast of 

Newberry. 


DRAINAGE AREA.--790 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 record good. 


AVERAGE DISCHARGE.--23 years, 924 ft3/s (26.17 m3/s), 15.88 in/yr (403 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, 5;360 ft3/s (152 m3/s) Apr. 18, 19, gage height, 9.17 ft (2.795 m); minimum, 199 ft3/s 

(5­.64 m3/s) Aug. 28, gage height, 2.98 ft (0.908 m). 


DISCHARGE• IN CUBIC FEET PER SECOND• MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 476 527 1170 589 380 465 3200 2840 443 308 268 223 

2 464 520 1170 560 380 465 3500 2580 435 300 272 234 

3 440 497 1170 528 380 470 3800 2320 416 288 265 240 

4 427 474 1180 516 380 470 4100 2130 395 275 260 230 

5 422 481 1200 512 380 470 4400 1880 375 261 243 233 


6 380 473 1240 506 370 475 4700 1690 349 254 248 246 

7 388 467 1240 503 370 480 4890 1530 330 242 250 242 

8 368 571 1220 500 370 485 5070 1400 305 241 249 243 

9 357 676 1180 489 370 490 5170 1260 297 250 249 239 

10 356 863 1130 473 369 492 5200 1140 330 283 247 250 


11 353 1100 1060 467 365 491 5110 1010 330 313 243 261 

12 362 1250 970 464 372 493 5100 '922 346 328 252 269 

13 354 1360 880 446 381 490 5010 833 344 328 288 265 

14 356 1460 989 437 385 483 4980 762 339 322 304 252 

15 347 1480 1320 430 390 479 5030 763 355 321 299 257 


16 338 1480 1420 424 400 475 5130 791 392 317 290 263 

17 336 1430 1440 422 410 476 5250 908 411 316 281 264 

18 335 1390 1410 417 415 475 5330 1010 375 310 278 261 

19 336 1350 1350 412 423 477 5280 1060 354 312 271 256 

20 340 1300 1280 407 426 526 5170 1030 353 299 263 255 


21 331 1350 1220 408 426 648 5050 966 348 306 261 256 

22 332 1440 1140 414 427 728 4960 905 324 319 246 274 

23 369 1470 1060 400 434 786 4790 813 305 302 244 275 

24 501 1440 976 400 438 879 4590 728 286 290 246 286 

25 612 1320 897 390 439 1070 4320 660 283 292 238 276 


26 655 1230 825 390 449 1220 4110 611 283 278 234 279 

27 668 1140 772 380 459 1570 3870 559 286 265 233 275 

28 637 1060 723 380 460 1810 3630 510 285 265 222 284 

29 615 965 683 380 460 2050 3390 469 277 254 220 274 

30 599 1060 646 380 --- 2290 3120 448 288 261 226 280 

31 575 --- 619 380 -.,... 2800 --- 445 --- 259 223 ---


TOTAL 13429 31624 33580 13804 11708 25478 137250 34973 10239 8959 7913 7742 

MEAN 433 1054 1083 445 404 822 4575 1128 341 289 255 258 

MAX 668 1480 1440 589 460 2800 5330 2840 443 328 304 286 

MIN 331 467 619 380 365 465 3120 445 277 241 220 223 

CFSM .55 1.33 1.37 .56 .51 1.04 5.79 1.43 .43 .37 .32 .33 

IN. .63 1.49 1.58 .65 .55 1.20 6.46 1.65 .48 .42 .37 .36 


CAL YR 1975�TOTAL 343746 MAX 4570 MIN 234 1.19
MEAN 942� CFSM�IN 16.19 

TOTAL MEAN 920� CFSM 1.16
MTR YR 1976�336699 MAX 5330 MIN 220 IN 15.85 
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04045500 TAHQUAMENIDN 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 current year. 

WATER TEMPERATURES: October 1974 to current year. 


INSTRUMENTATION.--Water quality monitor since October 1975. 


REMARKS.--Interruptions in the record were due to malfunctions of the instrument. In addition to the water-quality monitor record, 

monthly samples are collected as a cross-section sample at cableway 40 ft (12 m) downstream from gage or by wading 300 ft (91 m) 

downstream. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE (Water year 1976): Maximum, 209 micromhos Aug. 27, 28, 1976; minimum, 34 micromhos Apr. 17, 18, 1976. 

WATER TEMPERATURES (Water year 1976): Maximum, 23.5°C June 14, 1976; minimum, 0.0°C on many days during winter period. 


EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--A water temperature of 26.5°C was observed July 4, 1975, during a period of incomplete daily 

record for which extremes were not published. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum, 209 micromhos Aug. 27, 28; minimum, 34 micromhos Apr. 17, 18. 

WATER TEMPERATURES: Maximum, 23.5°C June 14; minimum, 0.0°C on many days during winter period. 


WATER QUALITY DATA, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


IMME-

CIFIC 

SPE­

DIATE FECAL STREP-�NON-

CAR-
PER- COLI- COLI- TOCOCCIT


TANEOUST

CON-
INSTAN-T

DUCT- DIS- CENT FORM FORM (COL- HARD- BONATE 


DIS-TPH TEMPER- SOLVED SATUR- (COL. (COL. ONIES NESS HARD­ANCF 

TIME CHARGE (MICRO-
 ATUPE OXYGEN ATION REP PER PER (CA,MG) NESS 


DATE (CFS) MHOS) (DEG C)TT100 ML)T
100 ML)TT
100 ML)T(MG/L) (MG/L)
T(UNITS) (MG/L)T


OCT 

3T14 16
1115�606�155�9.5��
28... 7.1 10.6�94�53T 65��


NOV 

29 16
23 13TT78��
1080�7.2 10.2
11... 0900�135�8.0��88��

DEC 

4�11�51�17
9... 1215T106T.0TT65�
1170T7.9 9.3T18�


JAN 

71�
5�2
7.5 9.8 6
13... 1400�445�157�.0��69��1��


FEH 

10... 1125T157T7.4 .0TT
368T 9.7T68�2 <1��1 83��16 


MAR 

82�8
7.4 7.6 53��76 <1��2�


APR 

09... 1305�491�158�.0��


1130T4720T51T1.0TT
06... 7.1 9.2T66T2 1TT1T27T1 


MAY 

<1�40�7
73�36 1��


JUN 

04... 1320T74�7.0��
2110T7.2 8.7�


3 70��4
449�7.8 92��17�

JUL 

01... 1315�140�18.5��8.5 

136 100TT8
305T8.1T
01 • •• 1200T172T21.0T7.8 90TT9T2T

AUG 

160T96T6
04... 1345T181T20.5TT89T15T
266T8.0 7.9T43T


SEP 

7.6 >100 3T
1400T190T
01 • •• 214T8.1 18.0TT83TT3TT96T0 

DIS-T DIS-

DIS-
DIS-T


ALKA-TCIS- SOLVED SOLVED 

DIS- SOLVEDTSODIUM SOLVED 


MAG- AD-T

CAL- NE- SOLVED SORP- TAS- RICAR- CAR- LINITY 


SOLVEDTDIS-TTPO-

CARBON SOLVED CHLO- FLUO-


RIDE
AS DIOXIDE SULFATE RIDET
SIUmTTIONTBoNATE BONATET
CIUmTSODIUMTSIUM 
 (F)
(S041 (CL)TT


DATET(mG/L)T (MG/L1 (mG/L) (mG/L)TT,G/L) (MG/L)TT

(CA)T(NA) RATIOT(HCO3) CAC03 (CO2)TT
(MG)TT(K) (CO3)TT

(mG/L)T(mG/L)T (- (MG/L)TT(MG/L) (MG/L) 


OCT 

.1 84 69 11 15 2.5 .2
28... 24 6.2 1.7 .9 0 


NOV 
.9 76 0 62 7.7 14 2.0 .2 


1 1 • • • 22 5.7 1.6 .1 
DEC 


0 34 .8 14 2.0 .3
09• • • 15 3.3 1.6 .1 .6 42 

JAN 


69 4.3 12 2.2 .1
13• • • 20 5.2 1.7 .1 .7 84 0 

FEH 


12 .2
67 5.2 2.3
10... 23 6.2 2.0 .1 .8 82 0 

MAR 

09... 23 6.0 1.9 .1 .8 90 0 74 5.7 13 
 1.8 .2 


APR 

.0
.7 .1 .7 32 0 26 4.1 9.6 1.7
06• • • 7.4 2.1 


MAY 

04... 11 3.0 .8 .1 .6 40 3 33 4.0 1.9
9.9 .1 


JUN 
 .1
80 0 66 2.0 12 2.3
01... 18 6.0 1.4 .1 .7 

JUL 


.1
1.4 13
01... 28 7.2 1.0 .0 .7 112 0 92 

AUG 


.1
12 3.3
04... 27 7.0 1.5 .1 .6 110 0 90 1.8 


SEP 

.1
98 1.5 13 2.7
01... 26 7.5 7.0 .1 .6 119 0 




��

64� STREAMS TRIRUTARY TO LAKE SUPERIOR 


04045500 TAHQUAMENON RIVER NEAR TAHOUAMENON PARADISE, MI--CONTINUED 


WATER-DUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


Ors- OhS- SUS SUS. 
SOLVED SOLVED DIS•• TOTAL PENDED SED. 

DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTAL SUS.•. SEDI- SIEVE 
SOLVED (RFSI (SUM OF SOLIDS PLUS NITRO- NITRO- PHOS•. PENDED MENT DIAM. 
SILICA DUE AT CONSTI- (TONS NITRATE GEN GEN PHORUS SEDI... MS.. % FINER 

DATE 
(SION 
(MG/L) 

180�C) TUENTS) PER 
(MG/L) (MG/L) DAY) 

(N) 
(MG/L) 

(N) 
(MG/L) 

(NO3) 
(MG/L) 

(P) 
(MG/L) 

MENT 
(MG/L) 

CHARGE 
(T/DAY) 

THAN 
.062 MM 

OCT 
28... 7.4 108 98 177 .09 .49 2.2 .03 3 4.9 100 

NOV 
11... 7.3 99 91 289 .13 .58 2.6 .02 3 8.7 100 

DEC 
09... 7.1 81 65 256 .13 .52 2.3 .02 5 16 100 

JAN 
13... 8.2 84 92 101 .15 .28 1.2 .02 4 4.8 100 

FER 
10... 9.8 117 97 116 .17 .46 2.0 .01 2 2.0 100 

MAR 
09... 9.9 104 101 138 .15 .22 .97 .02 2 2.7 100 
APR 
06". 4.7 47 43 599 .16 .69 3.1 .02 10 127 100 
MAY 
04..6 2.4 49 .04 .59 2.6 .02 1 5.7 100 

JUN 
01... 3.3 98 83 119 .06 .61 2.7 .04 4 4.8 100 

JUL 
01... 5.0 122 111 100 .01 .31 1.4 .03 8 6.6 100 
AUG 
04... 6.2 115 112 8206 .01 .71 3.1 .03 2 1.4 100 

SEP 
01• • • 6.2 118 117 68.2 .01 .24 1.1 .05 3 1.7 100 

ors-Tnrs-

DIS•.. TOTAL SOLVED TOTAL SOLVED�DIS�DIS 


TOTAL 
 SOLVED co- CAD- CHRO.. CHRO TOTAL SOLVED TOTAL SOLVED TOTAL 

ARSENIC ARSENIC MUM MIUM��
MIUM COBALT COBALT COPPER COPPER IRON 


TIME�(AS) (AS)��(CO)��(CR)�(CO)� (FE) 

MIUM�


(CD) (CR)�(CO)�(CU) (CU)��

DATE�(00/L) (UG/L) (UG/L)��(UG/L)��(UG/L)��
(UG/L)
(UG/L) (UG/L)��
(UG/L)��(UG/L) (OG/L) 


JAN 

520
0��0��


APR 

06... 1130��0 0��0 0��<10��0 0��10�


13.o. 1400��0 1 20�0�0 0��14 6��


380 


JUL 

<10 


320
0��0 0��
0�� <10�0
01... 1200��0 1 0��<10�


OIS� DIS... 

DIS�DIS-�SOLVED�DIS-TSOLVED�DIS�
TOTAL� TOTAL� TOTAL 


SOLVED TOTAL� MAN- TOTAL�
SOLVED ORGANIC 

IRON�LEAD GANESE GANESE MERCURY MERCURY NIUM NIUM��


SOLVED MAN-� SOLVED CELE.. SELE- TOTAL�

ZINC CARBON 


(FE)�(PR) (PR)��(MN)��(HG)�(5E)�(ZN)��

ZINC�
LEAD�


(C) 


DATE�(UG/L) (UG/L)�(UG/L) (UG/L)��(UG/L) (UG/L)��(UG/L)��

(MN) (MG)�(SE)�(2N) 


(UG/L)�(UG/L)��IUG/L)� (UG/L) (MG/L) 


JAN 
13... 290�11�6�20� .0� 30�4.0 


APR 


0�
20�.2�0�0�


17
20�
20 <.5 
JUL 
01... 140�7 2��0�� 0��20 10��9.1 

06.4. 260�4�20��<.5��0 0��


30 <.5 <.5��0 




� � �

�������

� � � �

� � � � �

� �

�

����

�����

���

 

� � �
���������

T������������

65
STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

04045500 TAHOUAMENON RIVER NEAR TAHQUAMENON PARADISE. MI--CONTINUED 


WATER-OUALTTY DATA, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976-CONTINUED 


cmLoB-

ALoPINTDANE�ODDTODE�DDT 


IN�IN�IN�IN�
IN 
BOTTOM TOTAL BOTTOM BOTTOM BOTTOM BOTTOM 

MA-��MA-� TOTAL�MA 


TIME ALORTN TEPTAL namr. TERTAL DOD TFRIAL DOE TERTAL DDT TERIAL 

OATF (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


TOTAL�MA-�CHLOR- TOTAL�TOTAL MA-��


NOV 
1 1 ••• 0900�ND NO��ND NO ND���ND�ND�ND 


MAY 
04... ND�NI) ND ND ND ND No 

AUG 
1320�NO�NO ND 

04• • • 1345�ND ND ND ND ND 

HERTA.. 

AZTNON�FLORIN�FNORIN�ETHION�CHLOR 

DT.�OT...�
 

TN ,TN IN IN IN TOTAL 
IOTA( RnTTOM TOTAL BOTTOM�BOTTOM�BOTTOM TOTAL BOTTOM HEPTA.. 

OT MA-� MA-�MA- MA-� CHLOR01-�TOTAL�TOTAL�HERTA.. MA-��

AZINON TFRIAL ELDPIN TERIAL ENDRIN TERIAL ETHION TERIAL CHLOR TERIAL EPDXIDE 


DATE (UG/L) (UG/KO) (UG/L) (UG/KG) (0G/L) (MG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) 


NOV 
ND ND No .1 NoTND�NO��ND�NO NOTNo 


MAY 

04...TNO ND��NOTND�NOTNO�NO�NoTNOTND�ND 


AUG 

04...�ND�NnTNoTNoTNoTND 


HEPTA-� MALA...� METHYL�METHYL 


CHLOP�LINDANE�THION� PARA..�
TRI.. 

EPDXIDE�IN� TOTAL�
THION TOTAL��

IN ROT-�BOTTOM BOTTOM METHYL IN ROT-� TOTAL 


IN�TOTAL� THION 

METHYL IN BOT..�

MA-���MA-�� TRI.. 
TOTAL��METH..��


TOM MA- TOTAL MALA-. OXY- PARA.. TOM MA- TOM MA- PARA.. 

TERIAL LINDANE TERTAL THION TERIAL CHLOR THION TERIAL THION TERIAL THION 


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


NOV 
11... NO ND NnTND NO NO���NO ND��ND�ND�NO 

MAY 
04...�ND NoTNO NO��ND�NOTND 


AUG 

04...�ND�ND�NO�ND�ND�NO 


ND��ND� ND�ND�


PARA..�TOT-TTRI-

THION�APHFNE�THION�2,4-D�2,4,5-T�SILVEX 


TN�TN�IN�IN�IN�IN 

BOTTOM TOTAL BOTTOM TOTAL BOTTOM BOTTOM BOTTOM BOTTOM 

MA-�TOX- MA- TRI.. MA- TOTAL MA- TOTAL MA- TOTAL MA-

TERIAL APHENE TERIAL THTON TERIAL 2,4-0 TERIAL 2.4.5...T TERIAL SILVEX TERIAL 


DATE (UG/KG) (U6/1) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


NOV 

11...�ND�No NDTND�
ND�NnTT ND�ND�--


MAY 
NO
ND�NOT
ND��NO�ND�No��
04...�ND NnTNOTND 


AUG 
ND�ND
04....�ND�ND�ND�


ND--NOT DETECTED 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
PERIPHYTON 

LENGTH PERI..�uNcop— INCOR BIOMASS 
OF�PHYTON PE91.. RECTED RETIED CHLORO... 
EXPO.. BIOMASS PHYTON PFRI-.�PHYLL 
SURE TOTAL BIOMASS PHYTON PHYTON RATIO 
(DAYS) DRY��ASH CHLORO.. CHLOPO.. PERI 


WEIGHT� PHYTON
WEIGHT PHYLL A PHYLL B�

DATE�G/SQ M�
G/S0 M MG/SO M MG/SO M (UNITS) 

OCT 

28... 29 9.00 6.30 18.0 1.00 

FEB 
10... 28 .000 .000 .000 .000 

MAY 
04... 28 1.62 1.23 1.00 .036 

AUG 
04... 34 11.4 9.15 4.44 .045 500 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 28, 1975 

1115 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


210 CELLS/ML 


NAME_
..ORGANISM__NAMF�..COMMON�CELLS/ML PER_CENT 


CHRYSOPHYTA 
.BACILLARIOPHYCEAF DIATOMS 
seCENTRALES CENTRIC 
...COSCINODISCACEAE 
o...CYCLOTELLA 10 

L�
 0
....MELOSIRA 

“PENNALES PENNATE 

...ACHNANTHACEAE 


D�
 48 23 

....COCCONEIS 10 

os•CYMBELLACEAE 

....CYMBELLA 10 5 

...FRAGILARIACEAE 

....SYNEDRA 39 18 

...NAVICULACEAE NAVICULOID 


D�


....ACHNANTHES 


....NAVICULA 39 18 

•••NITZSCHIACEAE 

....NIT2SCHIA 


TOTALS 210 
 101 




     

     

      

   

    

   

    

67 STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV.�
11,�
1975 

0900 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


260 CELLS/ML 


..ORGANISM�NAME NAME...COMMON CELLS/ML PERCENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
esCHLOROCOCCALES 
...000YSTACEAE 
....ANKISTRODESMUS 7 3 
..ZYGNEMATALES 
...DESMIDIACEAE PLACODERM DESMIDS 
....CLOSTERIUM 

TOTALS 13 6 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 20 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 13 5 
....COCCONEIS 7 3 
...CYMBELLACEAE 
....CYMBELLA 7 3 
...FPAGILARIACEAE 

0�....FRAGILARIA 46 18 
...GOMPHONEMATACEAE 
....GOMPHONEMA 7 3 
...NAVICULACEAE NAVICULOID 
....NAVICULA 20 8 
...NITZSCHIACEAE 

D ....NITZSCHIA 
TOTALS 190 76 

CYANOPHYTA BLUE—GREEN ALGAE 
.MYXOPHYCEAE 
..05CILLATORIALES FILAMENTOUS 
...0SCILLATORIACEAE 

0 ....LYNGBYA Jai 
TOTALS 53 21 

DEC. 9, 1975 

1215 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


47 CELLS/ML 


_ORGANISM NAME
__ CELLS/ML�
PERCENT 


CHRYSOPHYTA 

.sAcILLAPtopHycEAE�DIATOMS 

..PENNAiEs�
PENNATE 

...AcHNANTHAcEAE 


p ....ACHNANTHES 
 13�29 

L ....COCCONEIS 
 0 
...GOMPHONEMATACEAE 


L ....GOMPHONEMA 
 0 

...NAVICULACEAE�
NAVICULOID 


O ....NAVICULA 
 27�57

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 47�100 




 

 

 

  

68� STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAMQU'AMENON RIVER NEAR TANQUAMENON PARADISE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JAN. 13, 1976 

1400 HOURS 


IDENTIFICATION OF PMYTOPUNKTON 


31 CELLS/ML 


_ORGANISM NAME _COMMON NAME_�CELLS/ML�
PER_CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..PFNNALES� PENNATE 

...NAVICULACEAE�NAVICULOID 


L ....NAVICULA� 13�43 

...NITZSCHIACEAE 


D ....NITZSCHIA� 17�57 

...TABELLARIACEAE 


L ....TABELLARIA 
 �

TOTALS 31�100 


FEB. 10. 1976 

1125 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


49 CELLS/ML 


_ORGANIsm�NAME�_COMMON NAME CELLS/ML PER_CENT 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 
...GOMPHONEMATACFAE 

5 11 

....GOmPHONEMA 5 11 

...NAVICULACEAE NAVICULOID 
0�....NAVICULA 22 44 
...NITZSCHIACEAE 

D�....NITZSCHIA 11 22 
...TABELLARIACEAE 
....TABELLARIA 5- -11. 

TOTALS 49 99 

CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..0SCILLATORIALES FILAMENTOUS 
...0SCILLATORIACEAE 

LT....0SCILLATORIA 0 

MAR. 9. 1976 

1305 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


28 CELLS/ML 


ORGANISM __ NAME _COMMON NAME�CELLS/ML PER_CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..PENNALES� PENNATE 

...ACHNANTHACEAE 


D ....ACHNANTHES 
 22 

44
D ....COCCONEIS 


...FRAGILARIACEAE 

L ....SYNEDRA 
 0 

...GOMPHONEMATACEAE 


6 22 

...MERIDIONACEAE 


L ....MERIOION 


•....GOmPHONEMA 


0 

...NITZSCHIACEAE 

....NITZSCHIA ---___2 _11
�


TOTALS 28 99 




 

 

 

 

������

STREAMS TRIBUTARY TO LAKE SUPERIOR�
 69 


04045500 TAHOUAMENON RIVER NEAR TAHQUAMENON PARADISE, Mi--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR. 6, 1976 

1130 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


49 CELLS/ML 


..ORGANISM NAME 	 COMMON....NAME�CELLS/ML�
PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

"CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 
 �
 

TOTALS 4_ 9 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
e.CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 4_ 9 
..PENNALES PENNATE 
....ACHNANTHACEAE 
....ACHNANTHES 9 

L soo.COCCONEIS 0 
ee.FUNOTIACEAE 

o ....EUNOTIA 9 18 
eo•FRAGILARIACEAF 

O 	....FRAGILARIA 18 
...NAVICULACEAE NAVICULOID 
....NAVICULA 9 

L ....PINNULARIA 0 
....N/TZSCHIACEAE 

D ....NITZSCHIA 	 ____12�
11 

TOTALS 45�90 


MAY 4, 1976 

1320 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


130 CELLS/ML 


...ORGANISM NAME 	 COMMON__ �PERCENT
NAME CELLS/MI�


CHLOROPHYTA GREEN ALGAE 

oCHLOROPHYCEAE 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS I�
—_2 


TOTALS - _11�9 


CHRYSOPHYTA 

oBACILLARIOPHYCEAE�DIATOMS 

..CENTRALES� CENTRIC 

...COSCINODISCACEAE 

woCYCLOTELLA� 14�11 

eoPENNALES� PENNATE 

•••ACHNANTHACEAE 

....COCCONEIS� 4�3 

seoDIATOMACEAE 

....DIATOMA� 4�3 

oesFUNOTIACEAE 


O osooEUNOTIA� 22�17 

...FRAGILARIACEAE 


D ....SYNEDRA� 22�17 

oseGOMPHONEMATACEAE 


L eibeoGOMPHONEMA�
 0 

...MERIDIONACEAE 

....MERIDION� 4�3 

so.NAVICULACEAE�NAVICULOID 

....NAVICULA� 7�6 

so.NITZSCHIACEAE 

....NITZSCHIA 


TOTALS - 83�66 


CYANOPHYTA� BLUE—GREEN ALGAE 

eMYXOPHYCEAE 

.•CHROOCOCCALES�COCCOID 

ypeoCHROOCOCCACEAE 


D weAGMENELLUM� —22 

TOTALS�29�-23 


EUGLENOPHYTA EUGLENOIOS 

eEUGLENOPHYCFAE 

soEUGLENALES 

...EUGLENACEAE 

.....TRACHELOMONAS 	 ______t�
__a 


TOTALS�4�3 




 
70 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 1, 1976 

1315 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


510 CELLS/ML 


..ORGANISM�NAME NAME__COMMON CELLS/ML PERCENT 

CMLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOR000CCALES 
...000YSTACEAE 
....ANKISTRODESMUS 58 11 
....KIRCHNERIELLA 

TOTALS 73 
__a 
14 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....MELOSIRA 15 3 
..PENNALES PFNNATE 
...ACHNANTHACEAE 
....00000NEIS 15 3 
...CYMBELLACEAE 
....CYMBELLA 15 3 
...FRAGILARIACEAE 
....SYNEDRA 15 3 
eeeNAYICULACEAE NAVICUL010 
....NAVICULA 58 11 
...NITZSCHIACEAE 

O ....NITZSCHIA 160 31 
...SURIRELLACEAE 
....SURIRELLA __a 

TOTALS 290 57 

.CHRYSOPHYCEAE YELLOW —BROWN ALGAE 

..CHRYSOMONADALES 

...MALLOMONAOACEAE 

....MALLOMONAS 15 3 

...00HROMONADACEAE 
D ....DINOBRYON —122 —2i 

TOTALS 150 29 



71 STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE• MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JULY 1. 1976 

1200 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1.100 CELLS/ML 


NAME
_ORGANISM� _COMMON NAME_ CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...mICRACTINIACEAE 


14 1 

...SCENEDESmACEAE 


L T 0
SCENEDESMUS 

..TFTRASPORALES 

...PALmELLACEAE
T
 

SPHAERoCYSTIS 

TOTALS 27 2 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


D CYCLOTELLA 48
TT 520 

MELOSIRA 14 1 


..PENNALES PENNATE 


...ACHNANTHACEAE
T
 
COCCONEIS 14 1 


...FRAGILARIACEAE
T
 
SYNEDRA 27 3 


...NITZSCHIACEAE
T
 
NITZSCHIA _____ik 


TOTALS 620 57 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOmONADALES 


...00HRomONADACEAE
T
 
OINORRYON _11Q 1Q 


TOTALS 110 10 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOCHRYSIDACEAE
T
 

CHROOmONAS 110 10 

...CRYPTOmONODACEAE 


D T ____1k4
CRYpT0mONAS 

TOTALS 270 
 25 


.EUGLENOPHYCEAE 


..EUGLENALES 


...EUGLENACEAE
T
 
TRACHELOmONAS 
 _-__-li 


TOTALS 14 
 1 


PYPPHOPHYTA FIRE ALGAE 

.DINOPHYCEAE DINOFLAGELLATES 

..PERIDINIALES 

...GLENODINIACEAE 

T
GLENODINIum 


TOTALS 41 
 4 




STREAMS TRIBUTARY TO LAKE SUPERIOR
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04045500 TAHOUAMENON RIVER NEAR TAHOUAMENON PARADISE. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


AUG. 4, 19(6 

1345 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


7,600 CELLS/ML 


...ORGANISM�NAME _COMMON NAME CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

"CHLOROCOCCALES 

...HYDRODICTYACEAE 


L�.PEDIASTRUM 0
..:
...MICRACTINIACEAE 
....MICRACTINIUM 390 5 
...000YSTACEAE 
....ANKISTRODESMUS 290 4 
....DICTYOSPHAERIUM 1 ►100 14 
....WESTELLA 590 8 
...SCENEDESMACEAE 

L ....SCENEDESMUS 0 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CARTERIA 49 1 

....CHLAMYDOMONAS 


TOTALS 2.500 33 


CHRYSOPHYTA 

eBACILLARIOPHYCEAE DIATOMS 

soCENTRALES CENTRIC 

4....COSCINODISCACEAF 


D ....CYCLOTELLA 3.100 41 

....MELOSIRA 880 12 

soPENNALES PENNATE 

...FRAGILARIACEAE 


L ....SYNEDRA 0 
...NAVICULACEAE NAVICULOID 

L ....NEIDIUM 0 
...NITZSCHIACEAE 
gwoesNITZSCHIA 

TOTALS 4,100 54 

.CHRYSOPHYCEAE YELLOW—BROWN ALGAE 

..CHRYSOMONADALES 

...MALLOMONADACEAE 

....MALLOMONAS 98 1 

...00HROMONADACEAE 

....DINOBRYON Q __ft 
TOTALS 540 


CYANOPHYTA BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

obeCHROOCOCCALES COCCOID 

...CHR000OCCACEAE 

....ANACYSTIS 290 


4
TOTALS 290 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

esCRYPTOMONIOALES 

0.0CRYPTOMONODACEAE 

....CRYPTOMONAS 


TOTALS 150 
 2 


PYRRHOPHYTA FIRE ALGAE 

.DINOPHYCEAE DINOFLAGELLATES 

eePERIDINIALES 

...GLENODINIACEAE 


L ....GLENOOINIUM 
 0 



73 STREAMS TRIBUTARY TO LAKE SUPERIOR�
 

04045500 TAHOUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 1, 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,200 CELLS/Mt. 


...ORGANISM�NAME CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOR000CCALES 

...MICRACTINIACEAE 

....MICRACTINIUM 0 

ego000CYSTACEAE 

....ANKISTROOESMl1S 70 3 


L ....DICTYOSPHAERIUM 0 

L ....KIRCHNERIELLA 0 

...SCENEDESMACEAE 

....SCENEDESMUS 


TOTALS 350 16 


CHRYSOPHYTA 

eBACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

egieCOSCINODISCACEAE 

....CYCLOTELLA 910 42 

....MELOSIRA 140 6 

otveRHIZOSOLENIACEAE 

....RHIZOSOLENIA 140 6 

..PENNALES PENNATE 

...NITZSCHIACEAE 

....NITZSCHIA Q 11 


TOTALS 1,400 64 


.CHRYSOPHYCEAE YELLOW—BROWN ALGAE 


..CHRYSOMONADALES 


...mALLomowAnAcEAE 


....MALLOMONAS 70 3 


...00HROMONADACEAE 

eeee0INOBRYON 140 6 

....00HROMONAS 1_4.1 

TOTALS 350 15 


.04ANTHOPHYCEAE YELLOW—GREEN ALGAE 

04,HETEROCOCCALES 

eol.CMLOROTHECIACEAE 


L meOPHIOCYTIUM 0 


EUGLENOPHYTA EUGLENOIOS 

.CRVPTDPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS 


TOTALS 70 
 3 


.EUGLENOPHYCEAE 

0,EUGLENALES 

...EUGLENACEAE 

64660TRACHELOMONAS 


NOTE: 0 DOMINANT ORGANISM: GREATER OR EQUAL TO 15% 

L LESS THEN 1%4 MAY NOT HAVE BEEN ACTUALLY COUNTED 
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHOUAMENON RIVER NEAR TAHQUAMENON PARADISE• MI--CONTINUED 


SPECIFIC CONDUCTANCE tM/CROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER�
NOVEMBER�DECEMBER�JANUARY 

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


1 134��134��......��
132 ...... 
 102�100��127 126
100 124��
133�
2 137��134�....�
102�
96 99��127��
130 129
3 139�� ...... ......��
136 137��
97�96��
96 132 130��
131
4�139 ...... -��
141�140��- -
 97�95��134
95 132��
133
5 144��
142 143��
 96�
91 94��134��
137 136 

6�145�145 145��...... ......��
100�92 97��139 138��
139
7�
146�144 145��--..�
102�
99 100��139��
141 140
8 148��147��
146 ---�
101�98��143 140��
97 
 142
9�148 ......��
150�149��---
 102�97 99��
143 142��
143
10�151�150 151��...... ......��
104�101 103�� 143
144 143��


11 153��152��
151 133�124�104 144��
123�107�105��145 
 144
12 152��151 152��
130�122�
115�108�106 107��146 145��146
13 154��153��115 111�108
151 
 106��109�109��146 146��
146
14 156��155��
155 106 
 103��104�108� 149
98 102��147��
147
15 158��157��
156 103�102�99�
101� 91 96��148��
149 148 

16�158 103
159�158��
101��90�86��150
102�85 
 148��
160�160��
17�159 102 101��101�

149 

87�86��152 150
85 148��
160
18 162��161��102 101��101�86�
84 85��150��
151 150
19 162��162��101 101�87
162 
 101��93�90��153 152
151��
20�162 102
162�162��
100��98�96��153
101�93 
 152��
153 


21 163��
161 162��
100 96��98�100�
98 99�152��
153 153
22 164��164��
94�
163 97 91��101�100 01�153 151��152
23�160 91
164�162��
90�
89��104�02�154
101 151��
153
24�
162�
161 161��93 89��
91�107�104 06�154 151��
153
25 161��160��
158 
 93�
94 92��109�
107 08�153 152��
152 

26�
158�151 153��97�96�
94�111�109 10�153 151��
152
27 150��150��101 99�
149 
 97��113�
111 13�154�152
152�
28 152��150��
149 106 102��116�15�154 153
104�114 
 151��
29 ......��
---�� 107 106�119�17�152��
--- 103�� 116 155 154
30�
 100�
103 99��122�
119 20�152��
155 154
31�
 ---��124�23�
--- ........�
122 155 153��
154 

�
MONTH 164��152
132�
 124�
84 02�124��
155 146 


FEBRUARY�
MARCH�
APRIL� MAY 

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


1�
155�
153 154��149 148��61�60��67 62��64
149�59
2�153 148�148�
154�154��
147�65�
59 61��67��
69 68
155�154��
3�153 147�144�146�64� ..--�
55 61��...--�
4� 69
154�154��145�
144�
154 144�58�47 54��....-�
5� 71
155�154��145�145�
145�
154 50�42 47��75 73
71��

6�154�153 154��146�
146�52�41��
146�
37 79 75��
7� 77
154�
152 153��147�
146�
147�41�
35 38��81 79��
8� 79
153�152��
148 147��37�
9�

151 
151 147��

148 
148 
�
�41�35 

35 36 
38 
��
��

85 
89 

80��82
153�153��148 

154�
 85��
10� 86
150 152��148 147��41�38��93 89��
147�
37 
 91 


11 153��152��
151 
 148 147��38�37
147�
36�96 93��
12� 94
153�
150 151��149�147�148�41�40 96��
37�01 98
13�150
151�150��
148�
149 147��43�
14� 39�42 04 101��
153�152��150�
151 148�42�41 
102


149�
39�09 104��
15�152 106
154�153��149 
 148��
149�39�
37�38 12 108��
110 

16�152�
153�152 
 151 150��37�
150�
36
17�151�151 148��150�36�

35 
34�
�

35 
13 
12 111 

112��
��

112 

18�150� 111 


152�152 

151�
148��
151 151 150�34�12
37�36 107��
19� 110
150�150
150�
151 125��42�
137�38�40 07 106��
106
20�150�125�
151�151 
 120�45�44
122�42�
07 106��
107 


21�149
150�
126�48�
150��142 140�
45�47 07 106��
22�149 106
150�149��
142 137�48�
139�47�47 09 107��
108
23�144
150�149��
137 120�48�47
126�47�
11 109��
24�137 110
145�141��119 
 112�114�50�49
47�14 111��
144�
25�133 138��114 111�112�52�49�51 17 116 
113 


114��

26�145�123 133��


146�

106�
111 100��53�51�52 20 117��
27� 119
145 146��100 88�� 52�23 121
94�
57�54 116��
28�145 146��88 81��84�56�
147�
 54�26 123��
125
29�148�145 147��81 

55 

77��59�57
79�
55�
31 126��
30�---� 128
..-- ---��77�
70�
73�
31� 62�59�61 131��
34 132
69 61�� --..�
65�-*-�--- 39 136
134��


MONTH�
155�150��151
123 
 61�� 34�39 101
131�65�46 62��
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STREAMS TRIBUTARY TO LAKE SUPERIOR�
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04045500 TAHOUAMENON RIVER NEAR TAHQUAMENON PARADISE. MI--CONTINUED 


SPECIFIC CONDUCTANCE (M/CROMHOS/CM AT 25 DEG. C1• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 
 JULY�AUGUST SEPTEMBER 

MIN�
OAY MAX�MEAN MAX MIN��MEAN MAX��MIN MEAN��MEAN
MAX MIN�


1 142 140 ---
138�186 181 183�- - - - 203 187 194
2 147 144 182 184�142�186 
 --- 189 
 187 188
3 150 148 ---146�185 180 182�---
---�189 188 188
150�185
4 157 152 179 183�178�191 189 190
183 181
152�185
5 160 156 181 184�178�192 190 191188 183 

6 164 161
156�188 182 183�180�191
190 185 190 190
7 170 163 188 183 188 184
159� 184�179�193 190 191
8 167 161�163 192 184�182�193 191
184 192 187 192
9 167 160�164 192 185 188�193 184�
188 193 191 188
10 171 162�165 191 190
183 186�183�194 192
185 191 


11 172 168 188 184 195 185
165� 185�186�
194 191 190
12 17♦ 171 185 180 193 187169�
182�188�195 193 192
13 175 172 184 178 195 189
167�
182�188�195 194 195
172�183
14 179 176 178 181�189�196 194 195
195 192
15 178 176 181 178 192 187
174�
179�181�194 194 194 

171�181
16 176 174 177 179�181�195 194 195
188 185
17 175 172
169�186 179 183�183�--- -..
189 186
18 174 172
168�191 
 192 190
184 180�186� ---
19 173 171
170�187 184 182�186�---
199 192
20 174 171
168�186 183 184�191�
198 196 


21 177 175
172�185 182 184�190�-201 197
22 180 177
173�••••., 203 196�---
201
23 183 180 - -176�--- 204 198�---
202 - -24 184 182
180�--- 205 196�
202
25 185 184
182�--- 207 198�
202 

26 186 184 ---
181�---
 208 199�
204


181�---
27 186 184 ---
 209 202�- - 4•0111.011.205
28 184 182
179�---
 209 203
---�200�
29 183 182
181�---
 206 202�
204
179�---
30 186 182 ---�
206 198� - -203
---�---
31 --- --- ---�
203 198� - -202 

MONTH 186 170
138�
209 178�
193 


TEMPERATURE (DEG. C) OF MATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER DECEMBER JANUARY 

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


1 2.5 2.0 12.0 --- --- --- 0.00.0 0.0 0.0 0.0 0.0

2 2.0 1.5 12.0 --- --- 0.0 0.0 0.0 0.0 0.0 0.0

3 2.0 1.5 11.5 --- --- --- 0.0 0.0 0.0 0.0 0.0 0.0
4 2.0 1.0 11.5 --- --- --- 0.0 0.0 0.0 0.0 0.0 0.0
5 2.0 1.5 12.0 --- --- --- 0.0 0.0 0.0
0.0 0.0 0.0 


6 2.5 1.5 12.0 --- --- 0.0 0.0 0.0 0.0 0.0 0.0 
7 1.5 1.0 11.0 --- --- 0.5 0.0 0.5 0.0 0.0 0.0

8 1.5 1.0 11.0 --- --- --- 0.5 0.5 0.5 0.0 0.0 0.0

9 1.5 1.0 11.5 --- --- 0.5 0.5 0.5 0.0 0.0 0.0 


10 1.5 1.0 11.5 --- --- --- 0.5 0.0 0.5 0.0 0.0 0.0 
11 2.0 1.0 11.5 7.5 --- 0.5 0.0 0.5 0.0 0.0 0.012 1.0 1.0 11.0 7.5 7.0 7.5 0.5 0.0 0.0 0.0 0.0 0.0
13 2.0 1.0 11.5 7.0 5.0 6.0 0.5 0.0 0.5 0.0 0.0 0.0

14 1.5 1.0 11.0 5.0 4.5 4.5 0.5 0.0 0.0 0.0 0.0 0.0

15 1.5 1.0 11.5 4.5 3.0 3.5 0.5 0.0 0.0 0.0 0.0 0.0 


16 1.0 1.0 11.0 3.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0

17 1.0 0.5 11.0 3.0 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.0

18 0.5 0.0 10.5 3.0 2.5 3.0 0.0 0.0 0.0 0.0 0.0 0.0

19 9.5 4.5 0.0
0.5�10.0 3.5 4.0 0.0 0.0 0.0 0.0 0.0

20 9.5 4.5 0.0
0.0�10.0 4.5 4.5 0.0 0.0 0.0 0.0 0.0 


9.5 4.5 0.0
21 0.0�9.5 4.5 4.5 0.0 0.0 0.0 0.0 0.0 
9.0 4.5 0.0
22 9.5�9.5 3.0 4.0 0.0 0.0 0.0 -0.5 0.0

9.0 3.0 0.0
23 9.0�9.0 2.0 2.5 0.0 0.0 0.0 -0.5 0.0

9.0 1.5 0.0 0.0
24 9.5�9.5 0.5 1.0 0.0 0.0 0.0 -0.5 

9.0 0.5 0.0
25 10.0�9.5 0.0 0.0 0.0 0.0 0.0 -0.5 0.0 


26 9.0�9.0 0.0 0.5 0.0 0.09.0 0.0 0.0 0.0 0.0 0.0 
9.0 0.0 0.0 0.0
27 9.5�9.0 0.0 0.0 0.0 0.0 0.0 0.0 
9.5 0.0 0.028 9.5�9.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
---�
29 --- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

30 ---�0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31 --- --- --- 0.0 0.0 0.0 0.0 0.0 0.0 

MONTH 12.5�10.5 0.0 0.0 0.09.0 0.5 0.0 -0.5 




 

76T STREAMS TRIPUTAPY TO LAKE SUPEPIOR 


04045500 TAHouAmENON RIVER NEAR TAHQuAmENON PARADISE, MI--CONTINUED 


TEMPERATURE (DEG. Cl OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEBRUARY MARCH APRIL MAY 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


1 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 9.5 9.0 9.5
2 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.5 1.0 9.5 8.5 
 9.0
3 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.5 1.0 --- 8.0 

5 
4 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.5 1.0 --- --- 8.0
0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 1.0 7.5 7.0 7.5 

6 0.0 0.0 0.0 0.0 0.0 0.0 1.5 1.0 1.0 7.5 7.0 7.0
7 0.0 0.0 0.0 0.0 0.0 0.0 1.5 1.0 1.0 7.5 7.0 7.5
8 0.0 0.0 0.0 0.0 0.0 0.0 2.0 1.0 1.5 8.0 7.0 7.5
9 0.5 0.0 0.0 0.0 0.0 0.0 3.5 1.5 3.0 9.5 8.0 8.5
10 0.5 0.0 0.0 0.0 0.0 0.0 3.5 3.0 3.5 10.0 9.5 10.0 


11 0.0 0.0 0.0 0.0 0.0 0.0 3.5 3.0 3.0 11.5 10.0 10.5
12 0.0 0.0 0.0 0.0 0.0 0.0 4.0 3.0 3.5 12.5 11.0 11.5
13 0.0 0.0 0.0 0.0 0.0 0.0 5.5 4.0 5.0 13.0 12.0 12.5
14 0.0 0.0 0.0 0.0 0.0 0.0 6.5 5.0 6.0 13.5 12.5 13.0
15 0.0 0.0 0.0 0.0 
 0.0 0.0 8.0 6.0 7.5 14.0 13.0 13.5 

16 0.0 0.0 0.0 0.0 0.0 0.0 9.5 7.0 8.0 14.5 14.0 14.0
17 0.0 
 0.0 0.0 0.0 0.0 0.0 10.0 8.0 9.0 14.0 13.5 13.5
18 0.0 0.0 0.0 0.5 
 0.0 0.5 10.5 9.0 10.5 13.5 13.0 13.5
19 0.0 0.0 0.0 0.5 0.0 0.0 11.5 10.5 11.0 13.5 13.0 13.0
20 0.0 0.0 0.0 0.0 0.0 0.0 11.5 11.0 11.5 14.0 13.0 13.5 

21 0.0 0.0 0.0 0.0 0.0 0.0 11.0 10.5 11.0 14.5 13.5 14.0
22 0.0 0.0 0.0 0.5 0.0 0.0 10.5 9.5 10.0 15.0 14.0 14.5
23 0.0 0.0 0.0 0.5 0.0 0.0 10.0 9.0 9.5 15.5 14.5 15.0
24 0.0 0.0 0.0 0.5 0.0 0.0 10.0 9.0 9.5 15.5 15.0 15.0
25 0.0 0.0 0.0 0.5 0.5 0.5 10.0 9.0 9.5 16.0 15.0 15.0 

26 0.0 0.0 0.0 0.5 0.5 0.5 9.0 8.0 8.5 16.5 15.0 15.5
27 0.0 0.0 0.0 0.5 0.5 0.5 8.0 7.5 8.0 17.5 15.5 16.5
28 
 0.0 0.0 0.0 0.5 0.5 0.5 8.0 7.5 8.0 i8.0 16.5 17.0
29 0.0 0.0 
 0.0 0.5 0.5 0.5 8.5 8.0 8.5 18.5 17.5 18.0
30 --- 0.5 
 0.5 0.5 9.5 8.5 9.0 18.5 18.0 18.5
31 0.5 0.5 0.5 --- --- --- 19.0 18.5 18.5 


MONTH 0.5 
 0.0 0.0 0.5 0.0 0.0 11.5 0.5 6.0 19.0 7.0 12.5 


JUNE JULY 
 AUGUST SEPTEMBER 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


1 19.5 18.0 18.5 21.5 20.0 21.0 --- --- --- 19.0 18.0 18.5
2 19.5 18.0 18.5 22.0 20.0 21.0 --- --- --- 18.0 17.0 17.5
3 19.5 18.5 19.0 22.0 20.0 21.0 --- --- --- 17.5 17.0 17.0
4 20.5 18.5 19.5 22.0 20.0 21.0 21.0 20.5 21.0 17.0 
 16.5 17.0
5 21.5 19.0 20.0 
 21.5 20.5 21.0 21.5 20.0 20.5 17.5 16.0 16.5 

6 
 22.0 19.5 20.5 22.5 21.0 21.5 21.5 20.5 17.0 15.5 16.0
7 22.5 21.0 21.5 23.0 21.5 22.0 :::: 20.0 18.0 16.0 16.5
8 22.5 21.5 22.0 
 23.0 21.5 22.5 21.0 19.5 20.5 18.5 16.5 17.5
9 23.0 21.5 22.0 23.0 22.0 22.5 22.5 20.0 21.0 18.0 17.0 17.5
10 23.0 21.5 22.5 23.5 22.0 22.5 21.0 20.5 20.5 18.0 16.5 17.0 


11 23.0 22.0 22.5 23.5 22.0 22.5 21.5 20.5 21.0 17.5 16.0 16.5
12 22.5 22.0 22.0 22.5 21.0 22.0 22.0 21.0 21.5 17.5 16.0 17.0
13 23.0 21.5 22.0 
 22.0 20.5 21.5 21.5 21.0 21.5 , 17.5 16.5 17.0
14 23.5 21.5 22.5 22.0 21.0 21.5 21.5 20.5 21.0 17.5 17.0 17.5
15 22.5 22.0 22.5 22.5 20.5 21.5 21.5 19.5 20.0 17.5 17.0 17.0 

16 22.0 21.0 21.5 21.5 20.5 21.0 21.0 19.0 19.5 --- --- 16.5
17 21.0 20.0 20.5 21.5 20.0 20.5 20.5 18.5 19.5 --- ---
18 
 20.5 19.5 20.0 22.0 20.0 21.0 20.5 19.5 --- ---
19 20.5 19.0 19.5 
 22.0 20.5 21.0 :::: 20.5 --- ---
20 21.0 19.0 20.0 
 22.0 21.0 21.0 22.5 20.0 21.0 --- --- ---

21 
 22.0 19.5 20.5 22.0 20.5 21.0 22.5 21.0 21.5 --- --- ---
22 21.0 19.5 20.5 --- --- 23.0 21.5 22.0 --- ---
23 22.0 20.5 21.5 --- --- ---
 23.0 21.5 22.0 --- ---
24 22.0 21.0 21.5 --- ---
23.0 21.5 22.0 ---
25 22.0 
 21.0 21.5 --- 22.5 21.5 22.0 ---

26 22.5 20.5 21.5 --- ---
22.5 21.5 22.0 --- ---
27 22.5 21.0 21.5 --- --- 23.0 22.0 22.5 --- ..- ---
28 21.5 20.5 21.0 --- --- --- 23.0 21.5 22.5 .1•141.0 ---29 21.5 20.5 21.0 --- --- --- 22.0 20.0 21.0 ---
30 21.5 20.5 21.0 --- --- ---
21.0 19.5 20.0
31 --- --- ---
 19.5 18.5 19.0 --- ...-- ---


MONTH 23.5 18.0 21.0 18.5 21.0
23.0 
 .1640 
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04045580 ST. MARYS RIVER ABOVE SAULT STE. MARIE, MI 

(National stream-quality accounting network and radiochemical station) 


LOCATION.--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, 1 mi (1.6 Lan) west of Sault Ste. Marie. 


DRAINAGE AREA.--80,900 mil (210,000 km2), approximately. 


PERIOD OF RECORD.--Water year 1970 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: March 1974 to current year. 

WATER TEMPERATURES: March 1974 to current year. 


REMARKS.--Primary sampling point is at 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 the bottom of the channel. Discharge estimates obtained from U.S. Army Corps of 

Engineers, Sault Ste. Marie. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 96 micromhos Apr. 15, 1974; minimum daily, 76 micromhos Apr. 24, 1975. 

WATER TEMPERATURES: Maximum daily, 20.5°C Aug. 22-28, 1976; minimum daily, 0.0°C Mar. 14, 15, 1974. 


EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--A specific conductance of 100 micromhos was observed Jan. 29, 1974. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum daily, 90 micromhos Jan. 19, 21, Feb. 2-4, 6-8; minimum daily, 81 micromhos Apr. 7, 9, 10, 15, 16, 22. 

WATER TEMPERATURES: Maximum daily, 20.5°C Aug. 22-28; minimum daily, 1.0°C on several days during January to March. 


WATER QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� I'AME-

CIVIC� JIATE FECAL STREP-�NON-


INSTAN- CON-� PEP- COLT- COLT- TncocciTcAR-

TANFOUS DUCT-�DIS- CENT FORM FORM -(COL- HARD- RONATE 

DTS- ANCF�TEMPER- SOLVED sATuR- (COL. (COL. ONIES NESS HARD-
PH 


TIME CHARGE (MICRO-�ATUPE OXYGFN ATIoN�PER ' PER (CA,MG) NESS
DER�

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


OCT 

29... 0820 F68600 84� 11.6 10 <1�3
7.2 11.0��97��<1��48�


NOV 

11... 1430 E68600 86�11.9 9 4 0
7.6 10.0��99��2��46��


DEC 

10... 0900 F65000 86�7.1�6.0T96�<1��44��
13.6T<1 32 0 


JAN 

14.•. 0915 E65000 90�1.5��<1 <1 , 0
8.1 <1��47���


FEB 

0815 F65000 96�1.5��TOOT<1TT48TT
11... 8.0 13.8�<1 1 0 


MAR 

10... 0845 F69500 88�6.9 13.6 95��<1��<1 44��
1.5��<1 0 


APR 

07... 0830 F70000 87�1.5��84��<1��44��
7.8 12.1 2 <1 0 

MAY 

05... 0930 F78500 7.7�11.7 2 1 0
87�5.5�98��<1��44��

JUN 

02... 0920 F86500 8.1 11.0 <1 <1 0
88�8.5��100��1��44��

30... 1415 F80500 8.2 9.8 2 2 0
83�13.0��100��<1��39��

AUG 

05... 0945 E80000 7.6 8.6 21 1 3
84�18.5��93��3��46��


SEP 

02... 0900 F80000 8.1 10.0 33 <1 0
84�18.0��94��<1��44��


DIS-� DIS-

DIS- SOLVEDTSODIUM SOLVED� DIS- ()Is-


snutEn mAG- DIS- AD- P0-�ALKA-�DIS- SOLVED SOLVED 

CAL- NF- SOLVED SORP- TAS- BICAP- CAR- LINITY CARBON SOLVED CHLO- FLUO-

CIUM� SIUM RONATE BONATE� RIDE
SIUM SODIUM TION� AS DIOXIDE SULFATE RIDE�

(CA)�(NA)�(K)��CACO3 (504)
(MG)�RATIO (HCO3) (CO2)�� (F)
(CO3)�� (CL)��


DATE (MG/L)��(mG/L) (mG/L)��(MG/L) (mG/L) (MG/LI�(MG/L)
(MG/L)�(mG/L)��(MG/L)��(MG/L)�


OCT 

29... 14 3.1 1.0 .1 .5 54 0 44 5.5 3.0 1.4 .0 


NOV 

11... 14 2.7 1.1 .1 .5 60 0 49 2.4 2.8 1.2 
 .0 


DEC 

1 0... 14 2.2 1.2 .1 .5 56 0 46 7.1 1.9 1.0 .4 


JAN 

14... 14 2.8_ 1.3 .1 .5 64 0 52 .8 2.6 1.7 .0 


FEH 

11... 15 2.5 1.4 .1 .5 68 0 56 1.1 3.0 1.7 
 .1 


MAR 

10... 14 2.3 1.4 .1 .5 58 0 48 12 2.3 1.1 el


APR 

07... 13 2.7 1.1 .1 .5 54 0 44 1.4 3.6 1.8 .1 

MAY 

05... 13 2.8 ,9 .1 .4 54 0 44 1.7 3.0 1.9 .1 

JUN 

02... 13 2.8 1.0 .1 .5 58 0 48 .7 3.8 2.1 .0

30... 13 1.5 .9 .1 .5 62 0 51 .6 3.2 .8 .1 

AUG 

05... 14 2.7 1.1 .1 .5 52 0 43 2.1 5.1 .1 


SEP 

02... 13 2.9 1.1 .1 .5 57 0 47 .7 4.3 
 .1 




�
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78� STREAMS TRIBUTARY TO ST. MARYS RIVER 


04045580 ST. MARYS RIVER ABOVE SAULT STE.mARIE. MI 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


015-�
DIS-

SOLVED SOLVED TOTAL 


DIs- SOLIDS SOLIDS NITRITE TOTAL TOTAL TOTAL 

SOLVED�(RFSI- (SUM OF PLUS��NITRO- PHOS-
NITRO-�

SILICA OuE AT CONSTI- NITRATE GEN��PHORUS
GFN�

(SI02)�180 C) TUENTS) (N) (NO3)�
(N)���(P) 


DATE (MG/L) (MG/L) (MG/L) (mG/L) (MG/L) (MG/L)
(MG/L)�������


OCT 

29... 2.4 47 52 .25 .36 1.6 .01 

NOV 

11.4. 2.2 42 54 .26 .33 1.5 .00 


DEC 

10... 2.4 54 51 .26 .41 1.8 .01 


JAN 

14... 2.4 53 57 .26 .26 1.2 .01 


FER 

11... 2.5 58 60 .28 .41 1.8 .00 


MAR 

10... 2.5 47 53 .28 .45 2.0 .01 


APR 

07... 2.4 46 52 .31 .46 2.0 .01 

MAY 

05... 2.2 49 51 .30 .48 2.1 .01 

JUN 

02... 2.2 46 54 .25 .40 1.8 .02 

30... 2.1 54 53 .27 .35 1.6 .02 

AUG 

05... 1.9 46 5S .24 .37 1.6 .01 

SEP 

02... 2.0 50 52 .23 .28 1.2 .02 


Ns-�nis-

Dis- TOTAL SOLVED TOTAL SOLVED�DIS-�DIS-


TOTAL SOLVED CAD- CAD- cHpn- CHRO- TOTAL SOLVED TOTAL SOLVED TOTAL 

ARSENIC ARSENIC MIUM *gum��mTum COBALT COBALT COPPER COPPER IRON
mium�


TIME�(AS)��(CD)��(CR)��(Cu) (FE)
(AS) (CO) (CR) (Co) (Co)��(Cu)��

DATE�((1G/L) (UG/L)��((1G/L) (UG/L)��(UG/L) (11G/L)��(UG/L) (uG/L)
(uG/L) (UG/L)��(UG/L)��


JAN 

<10 12 
 3 40
14... 0915��0 0��0 0��0��0 0��


APR 

0 0 10 0 
 10 10 90
07... 0830��0��0��0��0��


JUN 

<10 
 0��0 50
30... 1415��0 0��0 0��<10��0 0 


°IS..� MS-

DIS-�DI5-�SOLVED��TOTAL SOLVED��DIS...�
TOTAL 

SOLVED TOTAL SOLVED MAN- MAN-��SOLVED SELE- SERE- TOTAL SOLVED ORGANIC 


TOTAL DIS-�

TOTAL�


IRON�LEAD GANESE GANESE MERCURY MERCURY OIUM NIUM��ZINC CARBON
ZINC�

(FE)�(R8) (PR)��(MN)��(HG)��(SF) (SE)��


LEAD�

(MN) (HG) (ZN) 


DATE�(uG/L) (UG/L) (UG/L)��(UG/L)��(UG/L)��
(UG/L) (UG/L) (UG/L) (mG/L)
(UG/L)�(LIG/L)��(UG/L)��


JAN 

14...�0�0��0��.0��0��80 40 4.2
10 0 .0 0 


APR 

07... 30��2�0��<.5��0��30
10 <.5 0 40 3.7 

JUN 

30... 0��1��0��<.5��0��
60 60 5.4
5 10 <.5 0 


TOTAL SUS-��SUS- SUS-
DIS- MS-���

TOTAL NON- ()ENDED SOLVED PENDED SOLVED PENDED DIS-

FILT• EMT.. GROSS GROSS GROSS GROSS GROSS SOLVED 

RABLE�ALPHA��BETA BETA BETA����
RABLE BETA RA-226 

RESIDUE RESIDUE AS AS 5R90 AS SR90�
AS��AS��(RADON 


TIME�U-NAT. CS-137 CS-137 /Y90 /Y90 METHOD) 

DATE�(MG/L1 (UG/L) (PC/L) (PC/L1 (PC/L)�������
(MG/L) (PC/L) (PC/L1 


MAY 

05... 0930 <1 2.0������1.6��
48 <.4 <.4 <.4 .04 




79 STREAMS TRIBUTARY TO ST. MARYS RIVER�
 

04045580 ST. MARYS RIVER AROVE SAULT STE.MARIE, MT--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

PFRIPHYTOm 


LENGTH PERI- UNCOR- UNCOR-

OF PHYTON PERI- RECTED RECTED 


EXPO- RInmAss PHYTON PERI- PERI-

SURE TOTAL BIOMASS PHYTON PHYTON 


(DAYS) DRY ASH CHLORO-

WEIGHT WEIGHT PHYLL A PHYLL B 


DATE G/SQ M G/SQ M MG/SQ M MG/SO M 


OCT 

29... 29 3.50 2.10 4.20 .000 

JUN 

02... 28 39.8 33.8 8.18 .431 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 29, 1979 

0820 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


660 CELLS/ML 


_ORGANISM__NAME COMMONTCELLS/ML
NAME_ PER_CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAF 


LT 0
....CYCLOTELLA 

LT 0
....mELOSIRA 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 62 9 

...CYMBELLACEAE 


LT 0
....CYMBELLA 

...FRAGILARIACEAE 

....ASTERIONELLA 62 9 

....FRAGILARIA 62 9 

...NAVICULACEAE NAVICULOID 

....NAVICULA 21 3 


LT 0
....PINNULARIA 

...NITZSCHIACEAE 

....NITZSCHIA 21 
 3 

...TABELLARIACEAE 


L�....TABELLARIA ____ --a 

TOTALS 230 33 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROmONADACEAE 

DT
....DINORRYON 


TOTALS 440 
 66 




 
80 STREAMS TRIBUTARY TO ST. MARYS RIVER 


04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV. 11,TT
1975 

1430 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


3.100 CELLS/ML 


...ORGANISM NAMETT_COMMON NAME CELLS/ML PER CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 420 14 

....COCCONEIS 21 1 

...CYMBELLACEAE 

....CYMBELLA 130 4 

...DIATOMACEAE 

....OIATOMA 21 1 

...FRAGILARIACEAE 

....ASTERIONELLA 21 1 

....FRAGILARIA 42 1 

...GOMPHONEMATACEAE 

....GOMPHONEMA 42 1 

...NAVICULACEAE NAVICULOID 

....NAVICULA 150 5 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 920 31 


eCHRYSOPHYCEAE YELLOW—BROWN ALGAE 

..CHRYSOMONADALES 

....00HROMONADACEAE 

....DINORRYON 150 


TOTALS 150 5 


CYANOPHYTA BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 


0 ....ANACYSTIS _i5 
TOTALS 2.000 65 


DEC. 10, 1975 

0900 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


170 CELLS/ML 


...ORGANISM NAME ...COMMON NAME CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....TETRAEDRON 6 3 

...SCENEDESMACEAE 

e...SCENEDESMUS 


TOTALS 17 10 


CHRYSOPHYTA 

.8ACILLARIOPHYCEAE DIATOMS 

e.CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 6 3 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 12 7 

...CYMBELLACEAE 

....CYMBELLA 17 10 

...FRAGILARIACEAE 


D ....ASTERIONELLA 58 33 

moSYNEDRA 6 3 

osioNAVICULACEAE NAVICULOID 


D� 29 17
4.4.4,eNAVICULA 

gooNIT2SCHIACEAE 

....NITZSCHIA 17 10 

000TABELLARIACEAE 

.sooTABELLARIA __k 


TOTALS 150 86 


.CHRYSOPHYCEAE YELLOW—BROWN ALGAE 


..CHRYSOMONADALES 


....00HROMONADACEAE 
 __a 
TOTALS 6 3 
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04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIEt 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JAN. 14. 1976 

0915 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


..ORGANISM NAME 


CHLOROPHYTA 

oCHLOROPHYCEAE 

oeCHLOROCOCCALES 

ooeSCENEDESMACEAE 

000eSCENEDESMUS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

eoCENTRALES 

so.COSCINODISCACEAE 


0 ....CYCLOTELLA 

..PENNALE5 

es•ACHNANTHACEAE 

....ACHNANTHES 

...FRAGILARIACEAE 


L�
oos.ASTEPIONELLA 

ooe•SYNEDRA 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 

seeTABELLARIACEAE 

ofoo.TABELLARIA 


CYANOPHYTA 

.MYXOPHYCEAE 

seCHROOCOCCALES 

oosCHROOCOCCACEAE 

�
GOMPHOSPHAERIA 


780 CELLS/ML 


,SOMMON�CELLS/ML PERCENT
NAME_, 


GREEN ALGAE 


TOTALS 


DIATOMS 

CENTRIC 


PENNATE 


NAVICUL010 


TOTALS 


BLUE—GREEN ALGAE 


COCCOID 


TOTALS 


FEB. 11. 1976 

0815 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


280 


...ORGANISM�
NAMF 


CHLOROPHYTA 

oCHLOROPHYCEAE 

soCHLOROCOCCALES 

of.SCENEDESMACEAF 


0 ....scENE0Esmus 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

ooeCOSCINODISCACEAE 


D osooCYCLOTELLA 

iloPENNALES 

...ACHNANTHACEAE 


L�
.4.41eACMNANTHES 

....CYMBELLACEAE 

41...CYMBELLA 

eoeFRAGILARIACEAE 


L ....ASTERIONELLA 

L 


000NITZSCHIACEAE 

O ....NITZSCHIA 


40.4.TABELLARIACEAE 


CELLS/ML 


..COMMON NAME 


GREEN ALGAE 


TOTALS 


DIATOMS 

CENTRIC 


PENNATE 


37 5 


120 15 


28 4 


0 

9 1 


9 1 


9 1 


190 23 


560 -11. 

560 71 


CELLS/ML PERCENT 


_24 _22 

94 33 


47 17 


0 


24 8 


0 

0 


71 25 


D so..TABELLARIA 

�Z -I/


TOTALS 190�67 




 

 

 

 

  

   

82� STREAMS TRIBUTARY TO ST. MARYS RIVER 


04045580 ST. MARYS RIVER ABOVE SAULT STE•MARIE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAR. 10, 1976 

0845 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


61 CELLS/ML 


...ORGANISM NAME 	 _COMMON NAME� PERCENT
CELLS/ML�


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..CENTRALES�CENTRIC 

...COSCINODISCACEAE 


D ....CYCLOTELLA� 9�15 

..PENNALES� PENNATE 

...ACHNANTHACEAE 


L ....ACHNANTHES� 0 

...DIATOMACEAE 


L ....DIATOMA� 0 

...FPAGILARIACEAE 


D ....ASTER/ONELLA� 9�15 

L ....FRAGILARIA� 0 

...NAVICULACEAE�NAVICULOID 

....NAVICULA� 3�5 

...NITZSCHIACEAE 


L 	....NITZSCHIA� 0 

...TABELLARIACEAE 

•....TABELLARIA�
 --1Z 


TOTALS�34�55 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 
"CHRYSomONADALES 
...00HROMONADACEAE 

L ....DINO8RyON 0 

CyANOPHyTA BLUE-GREEN ALGAE 

.mYx0PHyCEAE 

„OSCILLATORIALES FILAMENTOUS 

...0SCILLATORIACEAE 


D ....0SCILLATORIA 
 _Z�-i 

TOTALS 28�45 


APP. 7, 1976 

0830 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


110 CELLS/ML 


�NAME_�PER_CENT
ORGANISM __ NAME 	 _COMMON__ CELLS/ML�


CHLOROPHyTA GREEN ALGAE 

.CHLOROPHyCEAE 

"CHLOROCOCCALES 

...SCENEDESmACEAE 


D ....SCENEDESmUS 
 _Zi 

TOTALS 25�24 


CHRYSOPHYTA 

.8ACILLARIOPHYCEAF�DIATOMS 

"CENTRALES�CENTRIC 

...COSCINODISCACEAE 

....CYCLoTELLA� 8�8 

...pHIZOSOLENIACEAE 

....RHIZOSOLENIA� 4�4 

..PENNALES� PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES� 8�8 

....COCCONEIST 4�4 

...FRAGILARIACEAE 


D ....ASTER/ONELLA�	 17�16 

•....FRAGILARIA� 17�16 


...NITZSCHIACEAE 


....DENTICuLA� 4�4 

D ....NITZSCHIA� 17�16 

...TABELLARIACEAE 


L ....TABELLARTA�
 -_2 

TOTALS 81��76 




83 STREAMS TRIBUTARY TO ST. MARYS RIVER�
 

04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAY 5. 1976 

0930 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


830 CELLS/ML 


_ORGANISM�NAME COMMON�CELLS/ML
NAME PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 


L ....ANKISTRODESMUS 0 
...SCENEDESMACEAE 

0 ....SCENEOESMUS 
TOTALS 200 25 

CHRYSOPHYTA 

.8ACILLARIOPHYCEAE DIATOMS 

..CFNTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 78 9 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 78 9 

....COCCONEIS 31 4 

...CYMBELLACEAE 

....CYMBELLA 16 2 

...EUNOTIACEAE 

....EUNOTIA 16 2 

...FRAGILARIACEAE 

....ASTERIONELLA 78 9 

....SYNEDRA 78 9 

...GOMPHONEMATACEAE 

....GOMPHONEMA 47 6 

...NAVICULACEAE NAVICULOID 

....NAVICULA 31 4 

...NITZSCHIACEAE 

....OENTICULA 16 2 

....NITZSCHIA 94 11 

...TABELLARIACEAE 

....TABELLARIA 
 --ft 


TOTALS 620 75 




 

 

84� STREAMS TRIBUTARY TO ST. MARYS RIVER 


04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 2, 1976 

0920 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


740 CELLS/ML 


_ORGANISM NAME _COMMON NAME_�PER CENT
CELLS/ML�


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....TETRAEDRON 7 

...SCENEDESMACEAE 

....SCENEOESMUS 43 6 

..TETRASPORALES 

...COCCOMYXACEAE 

....ELAKATOTHRIX 43 __k 


TOTALS 93 13 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 110 14 

..PENNALES PENNATE 

...CYMBELLACEAE 

....CYM9ELLA 7 1 

...FRAGILARIACEAE 

....ASTERIONELLA 21 3 

...NAVICULACEAE NAVICULOID 


L� 0
....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 50 7 

...TABELLARIACEAE 


L�
....TABELLAPIA 
 --1 

TOTALS 190 25 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 


....DINORRYON 

TOTALS 7 
 1 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 


D ....ANACYSTIS 310 
 41 

..0SCILLATORIALES FILAMENTOUS 

...OSCILLATORIACEAE 


D ....OSCILLATORIA 
 151 _ZAL 

TOTALS 460 61 




85 STREAMS TRIBUTARY TO ST. MARYS,RIVER�
 

04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE,. M/--CONTINUED. 


QUALITATIVE AND ASSOCIATED QUANTITATIVE. ANALYSES OF BIOLOGICAL DATA. WATER.YEAR OCJOBER,1975 70 SEPTEMBER 1976 


JUNE 30, 1976 

1415 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


260 CELLS/ML 


_ORGANISM�NAME _COMMON NAME CELLS/MIL PER-CENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..VOLVOCALES 
...CKAMYDOMONADACEAE 
....CHLAMYDOMONAS 

TOTALS 7 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAF 
....CYCLOTELLA 33 13 
..PFNNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 7 
...CYmBELLACEAE 
....CYMBELLA 4 1 
...FRAGILARIACEAE 

0 ....ASTERIONELLA 40 16 
....SYNEDRA 4. 1 
...GOMPHONERATACEAE 
....GOMPHONEMA . �4 1 
...NAVICULACEAE NAVICULOID 
....NAV/CULA 37 14 
...NITZSCHIACEAE 

D ....NITZSCHIA 51 20 
...TABELLARIACEAE 
....TABELLARIA 7 -2 

TOTALS .�'190 72 

.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 

....DINORRYON 
TOTALS 11 

CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOID 
...CHROOCOCCACEAE 
....ANACYSTIS -----11 20. 

TOTALS 51 20 



�
86 STREAMS TRIBUTARY TO ST. MARYS RIVER 

04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE• 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


AUG. 5, 1976 
0945 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

240 CELLS/HL 

...ORGANISM�NAME CELLS/ML PERCENT 

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALF_S 
...000YSTACEAE 
....ANKISTRODESMUS 

GREEN ALGAE 

TOTALS 4 2 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
eoeCOSCINODISCACEAE 

0 ....CYCLOTELLA 
..PENNALES 
wACHNANTHACEAE 
....ACHNANTHES 
...FRAGILARIACEAE 

0 ....AsTERIoNELLA 
....SYNEDRA 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 
....OENTICULA 
....NITZSCHIA 
...TABELLARIACEAE 
....TARELLARIA 

DIATOMS 
CENTRIC 

PENNATE 

NAVICULOID 

TOTALS 

54 

12 

54 
21 

8 

8 
8 

1 
170 

22 

5 

22 
9 

3 

3 
3 

__a 
70 

liCHRYSOPHYCEAE 
..CHRYSOMONADALES -
...CHROMULINACEAE 
....CHRYS000CCUS 
...00HROMONAOACEAF 

0 ....0INOBRYON 

YELLOW—BROWN ALGAE 

TOTALS 

4 

54 

2 

.21 
23 

PYRRHOPHYTA 
.DINOPHYCEAE 
..PERIDINIALES 
...PERIDINIACEAE 
....PERIDINIUM 

FIRE ALGAE 
DINOFLAGELLATES 

TOTALS 8 
_a. 
3 



 

 

87 STREAMS TRIBUTARY TO ST. MARYS RIVER�
 

04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 2, 1976 

0900 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


280 CELLS/Mt 


_ORGANISM NAME _COMMON NAME CELLS/MLTTPER CENT 

CHLOROPHYTAT
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 

GREEN ALGAE 

....DICTYOSPHAERIumT 33T11 


...SCENEDESMACEAE 


....TETRASTRUMT
 
TOTALS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAETDIATOMS 

..CENTRALESTCENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLAT
 
..PENNALEST PENNATE 

...ACHNANTHACEAE 

....ACHNANTHEST
 
...GOMPHONEMATACEAE 


COMPHONEMAT
 
...NAVICULACEAETNAVICULOID 

....NAVICULAT
 
...NITZSCHIACEAE 


D ....NITZSCHIAT
 
TOTALS 


.CHRYSOPHYCEAETYELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 


....DINOBRYONT
 

-IL 

65TT22 


16T6 


33T11 


8T3 


41T14 


.22 
150TT54 


slT
14 

TOTALST41T14 


CYANOPHYTAT BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..0SCILLATORIALESTFILAMENTOUS 

...0SCILLATORIACEAF 

....OSCILLATORIAT Mai 


TOTALST24T9 


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

L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 




88T STREAMS TRIBUTARY TO ST. MARYS RIVER 


04045580 ST. mARYS RIVER. aRnVF SAuLT STE.mARIE. MT-CONTINUFn 


SPECIFIC CONDUCTANCE (MICRommOs/cm AT 25 DEG. C). WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

ONCE-DAILY 


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


1 86 83 86 88 89 85 83 84 84 84 87 87 
2 85 84 84 87 90 86 84 84 85 85 86 87 
3 87 82 86 88 90 86 84 83 84 86 88 87 
4 
5 

86 
86 

85 
86 

84 
84 

88
88 

90 
88 

85 
85 

84 
82 

83 
83 

84 
85 

86 
86 

86 
86 

86 
87 

6 
7 

87 
86 

85 
87 

85 
85 

88 
86 

90 
90 

86 
86 

82 
81 

84 
84 

85 
84 

87 
87 

85 
86 

85 
87 

8 87 87 84 85 90 86 82 85 84 88 86 87 
9 86 87 84 85 86 86 81 85 85 87 86 88 
10 87 86 85 84 84 86 81 84 85 86 87 86 

11 87 86 84 85 85 84 82 84 84 86 87 87 
12 87 86 85 85 86 85 82 85 84 84 87 87 
13 86 84 85 84 65 86 83 84 85 85 86 87 
14 86 87 87 86 87 86 82 85 87 85 87 88 
15 87 87 85 88 87 85 81 85 86 86 87 87 

16 86 86 84 85 86 85 81 87 85 87 86 87 
17 87 86 84 87 86 86 82 84 85 85 87 87 
18 87 87 82 89 85 87 83 85 84 87 86 87 
19 87 85 83 90 84 86 82 83 85 86 87 87 
20 87 86 86 84 86 85 82 86 85 87 87 87 

21 87 85 87 90 84 86 83 84 87 86 87 87 
22 
23 

87 
87 

86 
85 

85 
86 

85 
87 

84 
85 

84 
84 

81 
82 

86
85 

87 
87 

87 
86 

87 
86 

87 
87 

24 87 84 86 85 85 85 83 84 86 87 87 86 
25 87 86 85 84 85 86 83 85 86 87 87 87 

26 86 86 86 87 84 85 83 84 86 86 86 87 
27 87 85 87 87 85 86 83 86 86 86 86 87 
28 86 85 88 88 86 86 82 86 86 86 87 87 
29 86 86 88 88 87 84 83 86 86 86 87 87 
30 
31 

82
83 

87 
---

88 
88 

89 
89 

---
---

85 
83 

82 
---

87 
85 

86 
---

87 
87 

87 
87 

87 
---

MAX 
MIN 

87 
82 

87 
82 

88 
82 

90 
84 

90 
84 

87 
83 

84 
81 

87 
83 

87 
84 

88 
84 

88 
85 

88 
85 

TEMPERATURE (DEG.�C) OF WATER. MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
ONCE-DAILY 

DAY OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 
2 
3 
4 
5 

14.5 
14.0 
13.5 
13.0 
13.5 

0.0 
0.0 
0.0 
0.5 
0.5 

6.5 
5.5 
6.0 
5.5 
5.0 

3.0 
2.5 
2.0 
2.0 
1.5 

.5 

.5 

.0

.0 

.0 

.5

.0 

.5 

.5 

.5 

1.5 
1.5 
1.5 
1.5 
1.5 

5.0 
4.5 
4.5 
4.0 
4.5 

8.0 
8.0 
9.0 
9.5 
9.5 

12.5 
12.5 
14.0 
14.5 
15.5 

17.5 
17.5 
18.0 
18.5 
18.5 

18.5 
18.0 
18.0 
18.0 
17.5 

6 
7 
8 
9 
0 

13.5 
13.0 
13.0 
13.5 
13.0 

0.5 
0.5 
1.0 
1.0 
1.0 

4.5 
4.5 
5.0 
4.5 
5.5 

2.0 
.5 
.5 
.5 
.5 

.5

.0

.0 

.0 

.5 

.5

.5 

.5

.5 

.5 

1.5 
1.5 
1.5 
1.5 
1.5 

4.5 
4.5 
4.5 
5.0 
5.0 

1.0 
0.0 
0.0 
0.0 
0.0 

16.0 
16.5 
16.5 
17.0 
17.5 

18.5 
18.5 
18.5 
18.5 
18.5 

17.5 
17.5 
18.0 
18.5 
18.0 

1 
2 
3 
4 
5 

13.0 
13.0 
13.0 
13.0 
13.0 

0.0 
9.5 
9.5 
8.0 
8.5 

4.0 
4.0 
4.0 
4.0 
4.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.0

.0 

.5 

1.5 
1.5 
1.5 
2.0 
2.0 

5.5 
5.5 
5.5 
6.0 
6.0 

0.5 
1.5 
1.5 
2.0 
1.0 

17.0 
16.5 
16.0 
16.0 
17.0 

18.5 
18.5 
18.5 
19.0 
19.0 

17.0 
17.5 
18.0 
18.0 
18.0 

6 
7 
8 
9 
20 

12.0 
12.0 
12.0 
12.0 
12.0 

9.0 
9.0 
9.0 
9.5 
9.0 

4.0 
3.5 
3.0 
2.5 
2.0 

.5

.0

.0 

.5 

.5 

.5

.5

.5 

.5 

.5 

.0

.0

.0 

.5 

.5 

2.0 
2.0 
2.5 
2.5 
3.5 

6.5 
6.0 
6.0 
6.5 
6.5 

0.0 
0.0 
0.0 
0.0 
0.5 

17.5 
17.0 
17.5 
18.0 
18.5 

18.5 
18.5 
19.0 
19.0 
20.0 

17.5 
17.5 
17.5 
17.5 
17.5 

21 
22 
23 
24 
25 

12.0 
12.0 
12.0 
12.5 
12.0 

8.5 
8.5 
7.5 
7.0 
6.0 

2.5 
2.5 
2.5 
2.0 
3.0 

.5

.0

.0

.0 

.5 

.5

.5 

.5

.5 

.5 

.5

.0

.0 

.5 

.5 

4.0 
4.0 
3.5 
4.0 
4.0 

7.0 
7.5 
8.0 
9.0 
9.0 

0.0 
0.5 
1.5 
1.5 
1.5 

18.0 
18.0 
18.5 
18.0 
18.0 

20.0 
20.5 
20.5 
20.5 
20.5 

17.0 
15.5 
15.5 
14.5 
14.5 

26 
27 
28 
29 
30 
31 

12.0 
11.5 
11.0 
10.5 
10.0 
10.5 

5.0 
5.5 
6.0 
6.0 
7.0 
---

2.5 
2.5 
3.0 
3.0 
3.0 
3.0 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 
---

.5 

.5 

.5 

.5 

.5 

.5 

3.5 
3.5 
3.5 
3.5 
4.0 
---

9.0 
9.0 
9.0 
8.5 
8.5 
8.0 

1.5 
2.0 
2.0 
1.5 
2.5 

18.5 
18.5 
18.0 
17.5 
17.5 
17.5 

20.5 
20.5 
20.5 
19.5 
18.5 
18.5 

14.5 
15.0 
15.0 
14.5 
14.5 

MAX 
MIN 

14.5 
10.0 

11.0 
5.0 

6.5 
2.0 

3.0 
1.0 

1.5 
1.0 

.5 

.0 
4.0 
1.5 

9.0 
4.0 

12.5 
8.0 

18.5 
12.5 

20.5 
17.5 

18.5 
14.5 



TT

STREAMS TRIBUTARY TO LAKE MICHIGANT
 89 


04046000 BLACK RIVER NEAR GARNET, MI 


LOCATION.--Lat 46°07'05., long 85°21'55", in SE4 sec.13, T.43 N., R.9 W., Mackinac County, Hydrologic Unit 04060107, on right bank 10 ft 

(3 m) upstream from highway bridge, 15 ft (5 m) downstream from Peters Creek entering from right, 3.5 mi (5.6 km) upstream from Lake 

Michigan, and 4 mi (6 km) southwest of Garnet. 


DRAINAGE AREA.--28 mil (73 km2), approximately. 


PERIOD OF RECORD.--SepteMber 1951 to current year. 


REVISED RECORDS.--WSP 1707: 1959. 


GAGE.--Water-stage recorder. Datum of gage is 629.7 ft (191.93 m) above mean sea level. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--25 years, 29.2 ft3/s (0.827 m3/s), 14.16 in/yr (360 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 860 ft3/s (24.4 m3/s) May 7, 1960, gage height, 8.55 ft (2.606 m), from rating curve 

extended above 400 ft3/s (11.3 m3/s); minimum, 4.9 ft3/s (0.14 m3/s) Mar. 11, 1956, gage height, 2.10 ft (0.640 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 120 ft3/s (3.40 m3/s) and maximum (*): 


DischargeTGage heightT DischargeTGage height 

DateTTimeT (ft) DateT(ft3/s) (m3/s) (m)
(ft3/s) (m3/s)T(m)TT TimeT (ft)TT


Apr. 4T1900T*269 *5.28 1.609T 6.03T
0300T213T


Minimum discharge, 6.4 ft3/s (0.18 m3/s) Sept. 30; minimum gage height, 2.25 ft (0.686 m) Sept. 13. 


7.62TT Apr. 18T 4.83 1.472 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 13 14 56�18 2 3�184 43�20 7 9.3 7.9 
2 12 13 47�18 2 3�177 40�18 6 9.1 7.7 
3 12 12 40�18 2 3�210 37�17 5 9.1 7.8 
4 
5 

12 
12 

12 
12 

36�17 I 
38�17 I 

3�224 36�16 4 9.2 
3�228 38�16 3 9.1 

7.8 
8.1 

6 11 11 45�16 1 3�218 46�15 2 8.9 7.9 
7 11 13 40�16 1 3�201 42�14 2 8.7 7.9 
8 11 25 33�16 1 3�181 38�14 2 8.7 7.6 
9 11 25 29�17 1 3�165 35�14 2 8.6 8.1 
10 II 73 27�16 1 3�162 33�14 2 8.6 7.8 

11 11 86 24�15 1 3�149 30�14 1 8.6 7.6 
12 11 77 22�15 1 2�133 28�14 1 9.6 7.5 
13 11 73 21�15 1 2�124 26�14 1 9.2 7.1 
14 12 60 69�14 1 2�137 38�17 3 8.7 7.7 
15 11 52 78�14 1 2�169 35�19 2 8.5 7.8 

16 11 46 60�14 2 2�176 41�22 1 8.4 7.6 
17 11 41 49�13 2 1�193 45�21 1 8.2 7.3 
18 11 37 44�13 2 1�186 41�20 0 8.2 7.2 
19 10 41 40�13 2 2�151 35�20 0 7.9 7.2 
20 11 41 33�13 1 6�119 31�19 2 7.9 7.1 

21 10 68 28�13 1 9�118 28�17 1 7.8 7.0 
22 10 57 26�13 1 9�120 25�16 1 7.7 7.0 
23 15 48 24�13 2�20�105 24�15 0 7.6 7.0 
24 20 40 23�13 3�22�88 23�14 0 7.7 7.1 
25 19 33 22�12 4�29�75 21�14 0 7.6 7.0 

26 18 28 21�12 4�35�65 20�13 0 7.6 7.0 
27 18 25 20�12 3�78�59 19�13 9.9 7.6 6.8 
28 17 23 19�12 3�68�54 18�13 9.8 7.8 6.8 
29 16 24 19�12 3�70�49 18�15 9.6 7.5 6.7 
30 
31 

15 
14 

62 
---

18�12 ..--�113�46 18�19 9.6 7.6 
18�12 ---�183�....... 20�--- 9.6 7.7 

6.7 
---

TOTAL 398 1172 1069�444 341�909�4266 972�487 357.5 258.7 221.8 
MEAN 12.8 39.1 34.5�14.3 11.8�29.3�142 31.4�16.2 11.5 8.35 7.39 
MAX 20 86 78�18 14�183�228 46�22 17 9.6 8.1 
MIN 10 11 18�12 11�11�46 18�13 9.6 7.5 6.7 
CFSM .46 1.40 1.23�.51 .42�1.05�5.07 1.12�.58 .41 .30 .26 
IN. .53 1.56 1.42�.59 .45�1.21�5.67 1.29�.65 .47 .34 .29 

CAL YR 1975�11003.3 MEAN 30.1 MAX 219�CFSM 1.08 IN 14.62
TOTAL MIN 8.2�

WTR YR 1976�TOTAL 10896.0 MEAN 29.8 MAX 228�CFSM 1.06 IN 14.48
MIN 6.7�




90T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04056500 MANISTIQUE RIVER NEAR MANISTIQUE, MI 


LOCATION.--Lat 46°01'50", long 86°09'40", in SE' sec.15, T.42 N., R.15 W., Schoolcraft County, Hydrologic Unit 04060106, on left bank 

1.0 mi (1.6 km) downstream from West Branch, 6.0 mi (9.7 km) northeast of Manistique, and at mile 19.5 (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.--38 years, 1,414 ft3/s (40.04 m3/s), 17.46 in/yr (443 mmiyr). 


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, 9,270 ft3/s (263 m3/s) Apr. 8, gage height, 11.28 ft (3.438 m); maximum gage height, 

11.68 ft (3.560 n) Apr. 1, 2, backwater from ice; minimum discharge, 352 ft /s (9.97 re/s) Sept. 13, gage height, 1.93 ft (0.588 m). 


DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 1120 927 1500 1450 930 1100 5800 2870 1650 745 505 375 

2 1080 903 1700 1400 920 1100 6600 2690 1750 731 496 374 

3 1040 888 1900 1350 920 1100 7200 2560 1700 707 489 377 

4 1010 872 1950 1350 920 1100 7600 2460 1610 686 480 383 

5 968 858 2000 1300 920 1100 7990 2370 1510 667 480 378 


6 948 845 2050 1250 920 1100 8410 2300 1390 652 479 380 

7 929 843 2050 1250 920 1100 8900 2260 1290 640 478 382 

8 915 870 2050 1200 920 1100 9100 2190 1210 609 475 375 

9 902 949 2000 1150 920 1150 8780 2110 1150 611 468 371 

10 894 1090 1950 1150 920 1200 8250 2030 1110 616 460 366 


11 884 1370 1900 1150 920 1200 7740 1950 1070 611 449 362 

12 873 1630 1800 1100 920 1200 7310 1840 1030 609 454 359 

13 872 1760 1800 1100 920 1200 6830 1770 1010 598 475 356 

14 875 1800 1800 1050 920 1200 6350 1740 982 631 487 364 

15 872 1770 1900 1050 920 1150 6010 1720 959 661 473 369 


16 871 1720 1950 1050 920 1150 5910 1780 969 676 459 377 

17 862 1640 2000 1000 940 1150 6040 2020 978 680 445 386 

18 850 1570 2100 1000 960 1150 6250 2240 988 663 433 397 

19 843 1510 2100 1000 980 1200 6450 2330 1010 658 424 393 

20 833 1490 2100 980 1000 1300 6540 2370 998 656 417 396 


21 823 1560 2050 960 1020 1400 6490 2340 974 607 410 399 

22 816 1690 2050 960 1020 1500 6140 2190 928 584 404 400 

23 838 1730 2000 950 1050 1700 5750 2020 877 567 395 408 

24 961 1700 1950 950 1050 1950 5380 1850 844 548 389 417 

25 1070 1500 1900 950 1080 2200 5050 1710 804 534 385 420 


26 1090 1410 1850 950 1100 2500 4630 1610 763 524 382 414 

27 1080 1300 1800 940 1120 3000 4180 1530 775 520 382 407 

28 1040 1200 1750 940 1120 3500 3790 1460 760 511 383 399 

29 1010 1200 1700 940 1120 4000 3430 1380 750 506 378 397 

30 972 1300 1600 940 --- 4500 3120 1340 747 504 371 394 

31 942 --- 1550 930 5200 --- 1420 --- 512 372 ---


TOTAL 29083 39895 58800 33740 28290 54500 192020 62450 32586 19024 13577 11575 

MEAN 938 1330 1897 1088 976 1758 6401 2015 1086 614 438 386 

MAX 1120 1800 2100 1450 1120 5200 9100 2870 1750 745 505 420 

MIN 816 843 1500 930 920 1100 3120 1340 747 504 371 356 

CFSM .85 1.21 1.72 .99 .89 1.60 5.82 1.83 .99 .56 .40 .35 

IN. .98 1.35 1.99 1.14 .96 1.84 6.49 2.11 1.10 .64 .46 .39 


TOTAL 59102? 1619 9100 CFSM 1.47�

MIR YR 1976�TOTAL 575540 1573 9100 MIN 356 CFSM 1.43�

CAL YR 1975�MEAN MAX�MIN 580 IN 19.99 


MEAN MAX� IN 19.46 
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STREAMS TRIBUTARY TO LAKE MICHIGANT
 91 


04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45°58'18", long 86°14'35", in SE4 SE4 sec.1, T.41 N., R.16 W., Schoolcraft County, Hydrologic Unit 04060106, at Wyman 

State Nursery, 0.7 mi (1.1 km) downstream from Indian River, 0.8 mi (1.3 km) upstream from U.S. Highway 2 and 1.8 mi (2.9 km) 

upstream from mouth. 


DRAINAGE AREA.--1,445 mil (3,740 km2), approximately. 


PERIOD OF RECORD.--October 1975 to September 1976. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1975 to September 1976. 

WATER TEMPERATURES: October 1975 to September 1976. 


REMARKS.--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. Intermittent ice cover during winter period. Station replaces discontinued station, 04057005 Manistique River at 

Manistique, Na. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 223 micromhoS Oct. 9, 1975; minimum daily, 77 micrmnhos Apr. 12, 1976. 

WATER TEMPERATURES: Maximum daily, 25.0°C July 8, 9, 1976; minimum daily, 0.0°C on many days during winter period. 


WATER. QUALITY DATA, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� IMME-

CIFIC� DIATE FECAL STREP-�NON-


TNSTAN- CON-� PER- COLT- COLI- TOCOCCI�CAR-

TANFOUS DUCT-� 015- CENT FORM FORM (COL- HARD- BONATE 

DIS- ANCF�
PH TEMPER- SOLVED SATUR- (COL. (COL. ONIES NESS HARD-


TIME CHARGE (MICRO-�ATURF OXYGEN ATInN�PER PER��
PER (CA,MG) NESS

DATE�(CFS) (UNITS) (mG/L)�100 ML) 100 ML)��100 ML) (MG/L)
MHOS)��(OEG C)�� (MG/L1��


OCT 

17... 1030T 10.0TT82��4��93��


NOV 

1100T 7.8 9.1 '19 3 0 


14 • • • 1300 2020� 64�33 73��
140 7.4 4.0 12.3 96�� 11 

DEC 

12... 1045 2630�146 7.3� 89��12��78��
.0 12.8 25 2 19 


JAN 

1245 1700�250 7.2� �20�� 26
23... .0 11.0 .77 30 <1 100�


FEH 

1480�7.4�11.8 5 <1 


APR 

1115 8120�80 7.3 1.0 12.0 15 5 40��6 


18••• 1020�175�.5�84��2��98��6 


02... 87��4��

1130 4060� 13�3� 13
30... 13 


MAY 

26... 1100�1860�144� 9.1 24 <1 13 


110 7.6 7.5 11.6 98�� 57��


7.8 15.0��91��6��77��

JUN 


24... 1400 1220�166 7.5 22.5 8.1 72 2 18
95��28��92��

JUL 


1430�995�8.0 31 14 18
21... 23.5�� 46��100��

AUG 


1500�508�200�23.0�� 5�� 6
a6••• 7.5 98�� 98.3 120 100��

SEP 

21••• 1100�601�198� 9.8 41 24 24
7.9 15.0��98��38��96��


015-T nTs-

ots- SOLVEDTSODIUM SOLVEDT ots- DIS-

SOLVED MAG- OIS- AO- P0-� ALKA-�nIs- SOLVED SOLVED 

CAL- NF- SOLVED SOPP- TAS- RICAP- CAR- LINITY CARBON SOLVED CHLO- FLUO-

CIUM�SIUM SODIUM TION�STI)A RONATE BONATE�DIOXIDE SULFATE RIDET
AS RIDE 

(CA)�(MG) (NA)��(K)��(CO3)��(CO2)��(CL)��
RATIO (HCO3) CAC03 (SO4) (F) 


DATE (MG/L)�(mG/L)��(MG/L) (mG/L)��(MG/L)��(MG/L)��
(MG/L) (mG/L)�(mG/L) (MG/L) (MG/L) 


OCT 

17... 27 6.1 1.4 .1 .7 118 0 97 3.0 23 1.4 .3 

NOV 
14... 21 4.9 1.1 .1 .8 76 0 62 4.8 16 2.4 .2 

DEC 
12... 23 5.1 1.1 .1 .6 72 0 59 5.8 22 1.9 .2 

JAN 
23... 31 6.4 4.2 .2 .8 90 0 74 9.1 26 2.4 .1 

FEB 
18... 29 6.2 1.6 .1 .7 112 0 92 7.1 23 1.8 .2 

APR 
02... 11 3.0 .9 .1 .5 42 0 34 3.4 9.0 2.0 .1 
30... 17 3.5 .8 .0 .4 54 0 44 2.2 14 1.6 .1 

MAY 
26... 22 5.4 .8 .0 .6 78 0 64 2.0 22 2.1 .1 

JUN 
24... 27 6.0 1.2 .1 .7 90 0 74 4.6 22 .7 .1 

JUL 
21... 
AUG 

27 7.8 1.1 .0 .7 100 0 82 1.6 25 1.1 .1 

26... 
SEP 

29 7.4 1.3 .1 .7 114 () 94 5.8 28 3.1 .1 

21... 28 6.4 1.3 .1 .7 68 0 72 1.8 26 2.9 .1 
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92 STREAMS TRIPUTARY TO LAKE MICHIGAN 

04057004 MANISTIOUE RIVER ABOVE MANISTIQUE, MI-CONTINUED 

WATER-OUALTTY DATA, WATER YEAR OCTOBER 1075 TO SEPTEMRFR 1976--CONTINUED 

SUS-�

SOLVED SOLVED DIS- TOTALT PENDED SED. 


n/5- SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTALT5E01.. SIEVE 


DIS- OTC-TT SUS. 


SUS-
SOLVEDT(RESI- (SUM OF SOLIDS PLUSTTTNITRO- PHOS- MENT�NITRO- PENDED DIAM. 
SILICATDUE AT CONSTI- (TONSTTGEN PHORUS DIS-�NITRATE GENTTTSEDI-TT% FINER 

(SI02)T180 C) TUENTS) PERTTT(NO3) (P)�CHARGE��
(N) (N1TTMENT THAN 


DATE (MG/L) (MG/L) (MG/L) (MG/L1 (MG/L) (MG/L/ (T/DAY) .062 MM
DAY)�����(MG/L1 (MG/L)����


OCT 

17... 7.1 125 126 340 .14 .47 2.1 .01 5 14 100 


NOV 

14... 6.4 98 90 534 .19 .73 3.2 .01 6 33 100 


DEC 

12... 6.4 106 96 753 .12 .60 2.7 .01 5 36 100 


JAN 

23... 7.6 128 123 .11 .36 1.6 .02 


FER 

18... 7.9 142 126 567 .12 .58 2.6 .01 6 24 100 


APR 
0.?•• • 5.0 -- 52 .25 .80 3.5 .03 12 263 100 
30•• • 3.9 82 60 899 .10 .53 2.3 .02 5 55 100 

MAY 
26• • • 4.2 102 96 512 .05 .48 2.1 .02 3 15 100 

JUN 
24... 5.5 122 108 402 .06 .51 2.3 .04 4 13 100 

JUL 
21 • • • 6.1 121 118 325 .07 .37 1.6 .01 6 16 100 
AUG 
26... 6.5 129 132 177 .07 .37 1.6 .02 5 6.9 100 

SEP 
21... 6.1 121 115 196 .06 .29 1.3 .02 3 4.9 100 

DIS-TDIS-
DIS- TOTAL SOLVED TOTAL SOLVEDTDIS-TDIS-

TOTAL SOLVED CAD- CAD- CHRO- CHRO- TOTAL SOLVED TOTAL SOLVED TOTAL 
ARSENIC ARSENIC MIUMT MIUM COBALT COBALT COPPERmyum� COPPER IRON 


TIME� (CU) (FE) 

MIUMT


(AS) (AS)��(CD)T(CR)TT(CO) (CU)
(CD)�(CR) (CO)TTTT

DATE ((1G/L) (UG/L)TT T(UG/L) (UG/L/
(UG/L)T((1G/L1T (UG/L)TT
(UG/L)T(UG/L) (UG/L) (UG/L)TT


OCT 

17... 1100� 0��<10 0TT0T6 1000
0 0��1 0�1��


JAN 

23... 1245T0 0TT1T<10T 0TT14�680
0T10T0 1�


APR 
630
30... 1130T0 0TT1T1T10 <10TT1 1TT10 0TT


JUL 

21... 1430T3 0TT1T<10TT0 0TT10T0T
1T<10 600 


DIG-T DIS-

DIS-TDIS-TSOLVEDTins-TSOLVED�TOTAL
TOTALT TOTAL� DIS-�

SOLVED TOTALT MAN- TOTALT SELE- TOTAL SOLVED ORGANIC
SOLVED MAN-T SOLVED SELE-

IRONTLEAD GANESE GANESE MERCURY MERCURY NIUMTZINC�
LEADT NIUM�ZINC CARBON 


(PR)� (MN)�� (SE) (C)
(PR) (ZN)T(FE)� (MN) (HG) (HG)TT(SE)TT(ZN)�

DATET(UG/L)T(uG/L) (UG/L)T(UG/L)T(UG/L)T(UG/L) (mG/L)
(UG/L)TT(UG/L)T(UG/L)T(UG/L)�(UG/L)��


OCT 
17... 380TT8T0 30TT.0TT0 0TT20T10�30 .0 9.6 


JAN 

23...�19 20T.0TT0 0TT10��
370T0TT20T.2 120 7.2 

APR 

30...�10 30 <.5 0T 30�13
400T6TT20TT<.5TT0�


JUL 

21...�7T30 <.5 1T0T30 5.9
240T7T10TT<.5TT 10TT




�
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STREAMS TRIRUTAPY TO LAKE MICHIGAN�
 

04057004 mANTSTIQUE RIVER APOVE MANISTIQUE. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976 

PERIPHYTON 


LENGTH PERI-�
UNCOR- UNC09. 

OE PHYTON PERI- RECTED PECTED 

EXPO- PIOmASS PHYTON PERI- PEPI-

SURE TOTAL BIOMASS PHYTON PHYTON 


(DAYS) DRY��ASH CHLORO- Cmumn-
WIGHT WEIGHT PHYLL A PHYLL A 

DATE G/SO m�f,/SO M MG/SO M MG/SO M 

NOV 
1 4... 28 11.0��5.50 1.00��.100 

FEE) 

10... 26�2.20�.900 .700��
.100 


MAY 
26... 26 .692��
.308 .121��
.000 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV. 14, 1975 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


11.000 CELLS/ML 


_ORGANISM__	 NAME�_COMMON__NAME_�CELLS/ML PER_CENT 


�

CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 


L ....SCENEDESMUS 0 

..ZYGNEMATALES 
�

...OESMIDIACEAE PLACODERM DESMIDS 


L ....STAURASTRUM 0 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF�DIATOMS 

..PENNALES� PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 110�1 
...NAVICULACEAE�NAVICULOID 
....NAVICULA 110�1 
...NITZSCHIACEAE 
....NITZSCHIA --5Ce __L 

TOTALS�3
280�


CYANOPHYTA� BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES�COCCOID 

...CHROOCOCCACEAF 


0 ....ANACYSTIS� _LIAM 
TOTALS�9811,000�




 

 

94� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


DEC. 12, 1975 

1045 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,400 CELLS/ML 


PERCENT
..ORGANISM NAME COMMON WAHL.�CELLS/ML�


�

CHLOROPHYTA GREEN ALGAE 

eCHLOROPHYCEAE 

0eCHLOROCOCCALES 

...HYDRODICTYACEAE
�
 

L ....PEDIASTRUM 

egoSCENEDESMACEAE 

....SCENEDESMUS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

0eCENTRALES� CENTRIC 

esoCOSCINODISCACEAE
�
 

L ....CYCLOTELLA
�
 
L 0.0eMELOSIRA 

...RHIZOSOLENIACFAE
�
 

L woRHIZOSOLENIA 

e0PENNALES� PENNATE 

...CYMBELLACEAE
�
 

L 41,04CYMBELLA 

...FRAGILARIACEAE 

se..ASTERIONELLA�
 

L .4.00FRAGILARIA�
 
L ....SYNEDRA�
 

ooeGOMPHONEMATACEAE 

L ....GOMPHONEMA 

...NITZSCHIACEAE 


L ....NITZSCHIA�
 

�
 

0 


�
 
TOTALS 50�3 


0 

0 


0 

0 

120�9 

0 

0 


TOTALS�120�9 


eCHRYSOPHYCEAE YELLOW—BROWN ALGAE 

..CHRYSOMONADALES 

soo0CHROMONADACEAF 

....DINOBRYON 


TOTALS - 75 


CYANOPHYTA� BLUE—GREEN ALGAE 

eMYXOPHYCEAE 

seCHROOCOCCALES�COCCOID 

oeoCHROOCOCCACEAE 


L 0.00AGMENELLUM 

O ....ANACYSTIS 


JAN. 23. 1976 

1245 HOURS 


50 CELLS/ML 


CHLOROPHYTA 
 GREEN ALGAE 

4DCHLOROPHYCEAE 

eeCHLOROCOCCALES 

se.SCENEDESMACEAE 


L ....CRUCIGENIA 


CHRYSOPHYTA 

08ACILLARIOPHYCEAF�DIATOMS 

eoCENTRALES�
CENTRIC 

...COSCINODISCACEAF 

....CYCLOTELLA�
 
ooPENNALES�
PENNATE 

esoACHNANTHACEAE 


L ....ACHNANTHES�
 
...FRAGILARIACEAF 

oseeASTERIONELLA�
 

D soo.SYNEDRA�
 
...NAVICULACEAE�
NAVICULOID 

....NAVICULA�
 
0e.NITZSCHIACEAE 


O ....NITZSCHIA�
 

0 


-d2
--Lan�

TOTALS�83
1,200�


0 

6�11 


0 


6�11 

17�33 


6�11 


—__LZ�
—21 

TOTALS�50�99 


CYANOPHYTA�
BLUE—GREEN ALGAE 

.MIXOPHYCEAE 

..CHROOCOCCALES�COCCOID 

...CHROOCOCCACEAE 


L ....AGMENELLUM�
 0 

0e0SCILLATORIALES�FILAMENTOUS 

0.0SCILLATORIACEAE 


L .00,0SCILLATORIA 




95 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04057004 MANISTIQUE RIVER ABOVE MANISTIOUE. 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEB. 18, 1976 

1020 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


250 CELLS/ML 


110�
TOTALS�39 


...ORGANISM NAME ..COMMON�CELLS/MLNAME PERCENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...HYDRODICTYACEAE 

D ....PEDIASTRUM 97 39 
...00CYSTACEAE 
....WESTELLA 12 5 
sooSCENEDESMACEAE 
ese.SCENEDESMUS —12 

TOTALS 120 49 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALE5 CENTRIC 
...COSCINODISCACEAE 
....MELOSIRA 30 12 
osPENNALES PENNATE 
...ACHNANTRACEAE 
....ACHNANTHE5 12 5 
...DIATOMACEAE 
....DIATOMA 24 10 
...FRAGILARIACEAE 

L ....ASTERIONELLA 0 
....FRAGILARIA 24 10 
...GOMPHONEMATACEAE 

L ....GOMPHONEMA 0 
...MERIDIONACEAE 

L�....MERIDION 0 
...NAVICULACEAE NAVICULOID 
....NAVICULA 24 10 
...NITZSCHIACEAE 
....NITZSCHIA 

TOTALS 130 52 

APR. 2, 1976 
1115 HOURS 

270 CELLS/ML 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 7 3 
...5CENEDESMACEAE 
....SCENEDESMUS 

TOTALS 
_____21 

28 11 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 11 4 
..PENNALES PENNATE 
...ACHNANTHACEAE 
e...ACHNANTHES 21 8 
...CYMBELLACEAE 
....AMPHORA 4 1 
....CYMBELLA 11 4 
...DIATOMACEAE 
04.4.4,DIATOMA 4 1 
...FRAGILARIACEAE 
....A5TERIONELLA 4 1 

D ....FRAGILARIA 60 22 
..o.SYNEDRA 11 4 
...GOMPHONEMATACEAE 
....GOMPHONEMA 4 1 
...NAVICULACEAE NAVICULOID 
oso.NAVICULA 7 3 
os.NITZSCHIACEAE 
o.o.NITZSCHIA 

TOTALS 140 50 

CYANOPHYTA BLUE—GREEN ALGAE 
.MYXOPHYCEAE 
"OSCILLATORIALES FILAMENTOUS 
...0SCILLATOPIACEAE 

D ....0SCILLATORIA _UQ _22 



STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 MANISTIQUF RIVER ABOVE MANISTIQUE. MI--CONTINUED 


96�
 

QUALITATIVE AND ASSOCIATED 00ANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR. 30. 1976 

1130 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


380 CELLS/ML 


_ORGANISM__NAME NAME__COMMON 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....SELENASTRUm 
...SCENEDESMACEAE 

L ....SCENEDESMUS 
..VOLVOCALES 
...CHLAMYDOMONADACFAE 
....CHLAMYDOMONAS 

TOTALS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAF DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
...DIATOmACEAE 
....DIATOMA 
...EUNOTIACEAE 
....EUNOTIA 
...FRAGILARIACEAE 
....FRAGILARIA 
....SYNEDRA 
...mERIDIONACEAE 
....MERIDION 
...NAVICULACEAE NAVICULOID 
....NAVICULA 
...NITZSCHIACEAE 

D ....NITZSCHIA 
TOTALS 

.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 

....DINOBRYON 
TOTALS 

CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOID 
...CHROOCOCCACEAE 

O ....AGmENELLUM 

....ANACYSTIS 


TOTALS 


PYRRHOPHYTA FIRE ALGAE 

.DINOPHYCE4E DINOFLAGELLATES 

..PERIDINIALES 

...GLENOOINIACEAE 

....GLENODINIUM 


CELLS/ML PER CENT 


4 1 


50 13 


18 5 

39 10 


4 1 

7 2 


4 1 


7 2 


11 3 

18 5 


4 1 


14 4 


32 
210 57 


------i 

4 1 


96 25 

_11 
110 29 


__i --1 
TOTALS�4�1 




97 STREAMS TRIROTAPY TO LAKE MICHIGANT
 

04057004 mANISTIOUF RIVFP APOVE mANISTTOUE. MI--CONTINUED 


OuALITATIvF AND ASSoCTATEn QUANTITATIVE ANALYSES OF BTOLOGICAL DATA, wATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAY 26, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


4.100 CELLS/ML 


_ORGANISM__NAME _COMMON__NAME_ 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESmUS 

L ....CHODATELLA 
....TETRAEDRON 
...SCENEDESmACEAF 
....CRUCIGENIA 
....SCENEDESmUS 
..TFTRASPORALES 
...COCCOmYXACEAE 
....ELAKATOTHRIX 
...PALMELLACEAE 

L ....SRHAEROCYSTIS 
TOTALS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACFAE 
....CYCLOTELLA 
....mELOSIRA 
..RENNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 
...CYMBELLACEAE 

L ....CYMBELLA 
...FRAGILARIACEAE 
....ASTERIONELLA 

L ....SYNEDRA 
...NAVICULACFAE NAVICULOID 
....NAVICuLA 
...NITZSCHIACEAE 
....NITZSCHIA 
...TABELLARIACEAE 
....TABELLARIA 

TOTALS 

.CHRYSOPHYCFAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...MALLOMONADACEAF 
L ....MALLOMONAS 
...00HROmONADACEAE 
....DINOBRYON 

TOTALS 

CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOIO 

...CHROOCOCCACEAE 


D ....ANACYSTIS 

TOTALS 


CELLS/ML PERCENT 


28 	 1 

0 

0 


56 1 

84 2 


28 	 1 


240 


140 3 

140 3 


42 


0 


42 	 1 

0 


42 


210 5 


670 15 


0 


28 


3.10 -Li 
3.100 77 




 

 

-- 
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98� STREAMS TRIPUTAPY TO LAKE MICHIGAN 


04057004 MANISTIQUE RIVER ABOVE MANISTIQUE. 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 24. 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


41,000 CELLS/ML 


_ORGANISM NAME _COMMON NAME�CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 

....SCENEDESMUS ____211 


370
TOTALS�


CHRYSOPHYTA 

•BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAF 
 �

....CYCLOTELLA 370 1 
...RHIZOSOLENIACEAE 

L ••••RHIZOSOLENIA 0 
..PENNALES PFNNATE 
•••NITZSCHIACEAE 

L ....NITZSCHIA 

TOTALS�
750 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 


DTA INSERTA 49.000 
 -2Z 

TOTALS 39.000 97 


EUGLENOPHYTA EUGLENOIDS 

•CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 


L ....CRYPTOMONAS 

TOTALS 190 0 


JULY 21, 1976 

1430 HOURS 


8,300 CELLS/ML 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPWICEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 130 2 

....DICTYOSPHAERIUM 1,100 13 

....KIRCHNERIELLA 130 2 

...SCENEDESMACEAE 

....SCENEDESMUS 530 6 

..VOLVOCALES 

...CHLAMYDOMONADACEAF 

....CHLAMYDOMONAS 


TOTALS 1,900 24 


CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 310 4 
....MELOSIRA 44 1 
..PENNALES PFNNATE 
...GOMPHONEMATACEAE 
....GOMPHONEHA 44 1 
...NITZSCHIACEAE 

....NITZSCHIA 130 
 2 
...SURIRELLACEAE 
....SURIRELLA -1 

TOTALS 580 9 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 


A INSERTA 1,800 21 

L ....AGMENELLUM 0 

....ANACYSTIS 270 3 

..0SCILLATORIALES FILAMENTOUS 

...0SCILLATORIACEAE 


D ....05CILLATORIA __22.121 

69
TOTALS 5.800 
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99 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


AUG. 26, 1976 

1500 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


9.200 CELLS/ML 


NAME
_ORGANISM� COMMON __ NAME CELLS/ML PER CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESmUS 180 2 

....DICTYOSPHAERIUm 540 6 

...SCENEDESMACEAE 

....CRUCIGENIA 180 2 

....SCENEDESMUS 90 

..VOLVOCALES 

...CHLAmYDOmONADACEAE 


L ....CHLAMYDOmONAS 0 

..ZYGNEMATALES 

...DESmIDIACEAE PLACODERM DESMIOS 

....SPONDYLOSIum 90 1 


L ....STAURASTRum 

TOTALS 1,200 12 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 180 2 

..PENNALES PENNATE 

...ACHNANTHACEAE 


L ....ACHNANTHES 0 

...FRAGILARIACEAF 

....SYNEDRA 90 1 
...GOmPHONEmATACEAE 


L ....GOMPHONEmA 0 

...NAVICULACEAE NAVICULOID 

....NAVICULA 90 1 
...NITZSCHIACEAE 

....NITZSCHIA 
 _-221 —2 


TOTALS 670 6 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HRomONADACEAE 


....DINOBRyON ____21 _1 

TOTALS 90 1 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 


DTINSERTA� 75
A 6.900�

....ANACYSTIS� ____Iaa�
__z 


7,100�


�
 
TOTALS�77 


EUGLENOPHYTA EUGLENOIOS
�

.CRYPTOPHYCEAE CRYPTOmONADS 

..CgYPTOMONIDALES 

...CRYPTOmONODACEAE
�

....CRYPTomONAS 220 —2
�
 

TOTALS�2
220 




 

100T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057004 mANISTIQUE RIVER ABOVE MANISTIQUF, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVF ANALYSES OF BIOLOGICAL DATA, WATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 21, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,800 CELLS/ML 


_ORGANISMT
NAME COMMON__NAME_____ CELLS/ML PER CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 


LT 0....ANKISTRODESmUS 

...SCENEDESMACEAE 


LT 0
....CRUCIGENIA 

....SCENEDESmUS _22 __Z 


TOTALS 32 2 


CHRYSOPHYTA 

.BACILLARIDPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 16 1 

....MELOSIRA 260 14 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 16 1 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 400 22 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 


LT 0
....ANACYSTIS 

0 ....GOmPHOSPHAER/A 960 53 

..0SCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 


0 ....ANABAENA ____ial _Zt 

TOTALS 1.400TT77 


NOTE: D - DOMINANT ORGANISM: GREATER OR EQUAL TO 15% 

L - LESS THEN 1%i MAY NOT HAVE BEEN ACTUALLY COUNTED 




 

--- 

--- 

 

�T��

STREAMS TRIPOTARY TO LAKE MICHIGAN 101 

04057004 mANISTIOUE RIVER ABOVE MANISTTOUE. MI--CONTINUED 

SPECIFIC CONDUCTANCE (mICRommOS/Cm AT 25 DEG. C). WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

ONCE-DAILY 


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

1 197 155 206�127�199 198
214�174 115 204
189�173 


155 177 190�127�203 204
2 197 213�214�--- 166 196 

---�179 127�203


4 201 155 201�100 166 195 

3 195 155 203�197�115 166 196 204 


---�185 191�127�195 205 

155 200�100 166 208 


6 168 201�94 166 


5 197 ---�166 195�139�195 204 


200�139�195 201 203

7 --- --- 199�104 140�200
---�167 198�174 195 203 

8 212 203�173 199�140�200 206155 200�91 175 195 

9 223 ---�141 194�143�199 195
155 200�92 174 205 

10 216 155 199�192�--- 178 196 205
201�175 141�196 


11 ---�172 195�146�199 205
157 201�116 183 194 

162 202�77 187 196
12 198�175 191�147�194 206


13 ---�178 195�147�194 204 207
161 199�80 187 

---�
14 --- 167 175 195�193�150�193 185 194
81 207 


171 194�94 193 207 


16 211 ---�163 174 194�98 151�190 186 207 


15 220 ---�175 192�151�186 207 


202� 204 

153 195�97 190 204
17 208 158�173 200�140�187 206


18 --- 153
167�169 195�191�91 190 204 205
139�182

19 --- 164�163 166 195� 190
192�100 138�182 204 206

20 209 163 196�94 195 204
---�170 188�143�187 216 


21 215 163 193�188�99 203 205 200
182�172 145�187 

22 215 166 195� 195 187 200
186�172 191�112 139�204

23 214 165 189�176�139�204
---�173 91 190 205 200

24 219 --- 165 196�97 199 205
�187 165�146�205 200
�
25 --- --- 169 200 177�160�206 200
192�116 196 209 


26 186�198 165�160�196 203
168 192�116 202 200 

168 195�114 197 200 


28 214 207�191�114 197 206 

27 221 186�198 161�161�192 204 


170 202 142�168�192 205

29 218 170 114 197 196 205
156�202 189�137�166�209

30 212 169 ---�117 168�196
156�198 126�193 203 207 


---�
170 ---�.... --- ---


MAX ---�171 202 214� 203 206 216 


31 214 196 128�173�196 204 


202�117 173�209

MIN --- 153 189�77 166 194
�141 126�' 127��182 200 


TEMPERATURE (DEG.�
C) OF WATER. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

ONCE-DAILY 


DAY OCT NOV�FE8�APR JUN
DEC JAN MAR�NAY�JUL AUG SEP 

1 12.0 '8.5�0.0 0.0�a s 18.0
1.0 0.0�1.0 .�23.0 21.0 17.0
2 12.0 2.0
8.5�0.0 
 0.0�9.0�
0.0�--- 19.0 21.0 21.0 16.0
3 11.5 2.0 0.0T0.0�2.0 19.0 21.0
---�0.0 
 7.0�21.0 18.0
4 ---�
11.5 1.0 0.0�2.5
0.0 0.0�7.0�
21.0 21.0 21.0 18.0
5 11.5 ---�0.0�2.0 21.0 20.5 18.0
1.0 0.0 0.0�7.0�22.0 

6 
 0.0 0.0�
0.0�4.0 7.0�23.0
22.0 21.0 17.0
7 ---�
0.0�4.0 22.0 24.0 22.0 18.0
--- 0.0 0.0�7.0�
8 11.5 9.0�0.5 0.0 0.0�8.0�25.0 17.0
0.0�3.0 22.0 22.0
9 11.5 0.5
---�0.0 0.0�0.0�4.0 22.0 22.0 17.0
8.0�25.0
9.0�0.0
10 11.5 0.5 0.0�
0.0�--- 8.0�22.0
22.0 21.0 18.0 


11 0.5 0.0�3.0
---�0.0 0.0�10.0�
22.0 22.0 22.0 18.0
12 7.5�
0.5 0.0 
 0.0�4.0 21.0 22.0 22.0 18.0
0.0�10.0�
13 ---T
1.0 0.0 0.0�
0.0T5.0 10.0�22.0 22.0
21.5 22.0
14 --- --- 1.5 0.0 1.0�11.0�22.0
0.0�5.0 20.0 22.0 20.0
15 13.0 �0.0
--- 0.5 
 0.0�0.5�7.0 19.5 22.0 20.0
14.0�21.0 

16 10.5 ---�0.0 0.0�14.0�
0.0 0.0�7.0 
 19.0 22.0 21.0 20.0
17 9.5 9.0�
0.0 0.0 0.0�10.0�22.0 18.0
0.0�9.0 19.0 23.0
18 --- 0.0
5.0�0.0 1.0�0.5�10.0 18.0 22.0 16.0
11.0�21.5
5.0�0.0
19 --- 0.0 0.5�11.0 18.0
1.0�12.0�22.0 23.0 16.0
20 
 8.5 0.0 0.5�10.5 12.0�21.5 15.0
0.0 1.0�20.0 22.0 

21 8.0 0.0
3.0�0.0 
 13.0�22.0
1.0�2.0�10.0 21.0 22.0 15.0
22 7.5 2.0�0.0
0.0 0.5�
9.0 19.0
0.5�13.0�22.0 22.0 14.0
23 8.5 ---�
0.5�10.0 21.0 22.0
0.0 0.0 2.0�15.0�23.0 14.0
24 9.5 ---�
0.0 0.0 2.0�15.0�23.0 22.0 14.0
0.5�8.0 21.0
25 --- 0.0
---�0.0 
 15.0�21.0 

26 --- 4.0�1.0�7.0 22.0 


1.0�2.5�9.0 21.0 23.0 12.0 

0.0 0.0 1.5�15.0�22.0 23.0 12.0
3.0�0.0
27 8.5 0.0 1.0�2.0�7.5 22.0 23.0 11.5
15.0�22.0
28 9.0 1.5�0.0
0.0 1.0�1.5�9.0 20.0 22.0 12.0
16.0�21.0
29 8.5 0.0 1.0�
2.0�0.0 1.0�9.0 16.0�22.0 12.0
19.0 22.0
30 9.0 3.0�
1.5�17.0�
0.0 0.0 8.0 22.0 20.0 20.0 13.0
31 9.0 �0.0
--- 0.0 ---�--- --- 19.0 20.0 ---
1.5�18.0�


MAX 
 2.0 1.0�11.0 22.0 23.0
---�0.0 2.5�18.0�25.0 22.0
MIN ---�
0.0�1.0 18.0 20.0
0.0 0.0 0.0�7.0�19.0 11.5 




102T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057510 STURGEON RIVER NEAR NAHMA JUNCTION, MI 


LOCATION.--Lat 45°56'35", long 86°42'20", in S144 5E1/4 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) above mean sea level. 


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

the year. 


AVERAGE DISCHARGE.--10 years, 204 ft2/s (5.777 m3/s), 15.14 in/yr (385 mn/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 (0.991 m3/s) Sept. 11, 12, 13, 14, 1976, gage height, 3.58 ft (1.091 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 975 ft3/s (27.6 m3/s) Apr. 18, gage height, 7.84 ft (2.390 m); minimum, 35 ft3/s

(0.991 m3/s) Sept. 11, 12, 13, 14, gage height, 3.58 ft (1.091 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


101 99 165 100 600 309 77 56 43 

2 98 376 165 115 650 309�50 

1 469 115 377�


95 105 308 72 40 

3 96 91 340 160 110 105 708 294 254�68 47 40 


110 105 212�
4 93 88 310 160 706 279 66 46 39 

5 91 85 290 155 110 105 273 64 50 39
726 81�


62 39 

7 84 84 250 145 110 105 876 295 42�53 39 

6 87 84 270 150 110 105 782 286 58�53 


62 

91 140 61
8 82 230 105 105 924 272 32�50 37 


9 82 97 210 135 105 105 252 59 37
917 40�48 

10 190 105 42�
80 176 130 105 926 232 61 46 37 


11 81 277 180 130 100 889 214 29�49 36
105 61 

12 81 270 170 125 100 105 818 197 19�57 36
61 

13 82 160 98 110 766 186 13�63 35
263 125 59 

14 81 229 433 120 98 761 07�59
110 202 58 38 

15 84 202 639 120 98 115 211 58 57 44
820 05�


120 331 60 55 

17 80 470 100 125 950 534 16�52 

16 82 181 586 100 120 895 23� 44 


168 120 58 43 

18 78 410 100 130 971 471 07�50
159 120 56 43 


155 17� 42
19 76 370 20 100 140 946 407 54 49 

20 76 156 330 20 100 200 859 10�47 44
367 56 


56 

22 75 235 250 20 100 240 709 281 53 44 43 

21 76 222 280 20 100 250 763 324 00�46 45 


92�

23 99 230 20 100 641 245 88�42 43
209 230 52 

24 149 183 220 20 83�
100 250 577 219 50 42 43 

25 210 100 83�
159 172 15 270 518 200 48 41 43 


165 15 100 462 49 42 

27 132 160 190 100 330 416 177 48 42 

26 145 200 290 186 79�41 


15 76� 42 

28 123 155 185 15 100 370 378 164 74�40 42
46 

29 115 166 180 15 100 400 343 159 90�38 42
47 

30 108 397 175 15 --- 470 316 167 87�38 41
49 

31 102 --- 170 15 550 --- 264 ---�40 ---
78 


TOTAL 2978 5114 8973 4010 2989 5955 21613 8306 4045�1491 1221
1809 

MEAN 96.1 170 289 129 103 192 720 268 58.4 48.1 40.7
135�

MAX 159 397 639 165 115 550 971 534 78 63
377� 45 

MIN 75 84 160 115 98 100 316 159 46 38 35
74'�

CFSM .53 .93 .74�
1.58 .70 .56 1.05 3.93 1.46 .32 .26 .22 

IN. 1.82 .61 .82�
.61 1.04 .82 1.21 4.39 1.69 .37 .30 .25 


TOTAL MEAN 198� CFSM 1.08 

MTR YR 1976�68504 MAX 971 MIN 35 CFSM 1.02 

CAL YR 1975�72116 MAX 1190 MIN 43 IN 14.66 


TOTAL MEAN 187� IN 13.93 




103 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04057800 MIDDLE BRANCH ESCANABA RIVER AT HUMBOLDT, MI 


LOCATION.--Lat 46°29'57", long 87°53'11", in SW% sec.l, T.47 N., R.29 W., Marquette County, Hydrologic Unit 04030110, on left bank 15 ft 

(5 m) upstream from county highway, 0.3 ad (0.5 km) north of Humboldt, and 1.5 mi (2.4 km) downstream from Halfway Creek. 


DRAINAGE AREA.--46.0 mil (119.1 km2). 


WATER-DISCHARGE RECORDS 


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) above mean sea 

level (Cleveland-Cliffs Iron Co. bench mark). Prior to Sept. 1, 1960, nonrecording gage at same site and datum. 


REMARKS.--Water-discharge record good. From July 1960 to June 1972, some diversion 100 ft (30 m) above station by industry for iron 

ore processing; figures of runoff adjusted. 


AVERAGE DISCHARGE.--17 years, 60.9 ft3/s (1.725 m3/s), 17.98 in/yr (457 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 flood-

mark; minimum, 4.0 ft3/s (0.11 m3/s) Sept. 12, 1976; minimum gage height, 1.07 ft (0.326 AO Aug. 24, 1960. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 862 ft3/s (24.4 m3/s) Apr. 17, gage height, 6.43 ft (1.960 m); minimum, 4.0 ft3/s 

(0.11 m3/s) Sept. 12, gage height, 1.46 ft (0.445 m). 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 14 135 27 169 64 15 6.7
17 37 	 25 118� 4.9 

25 118�
2 14 16 130 36 27 183 53 12 6.6 4.9 


3 14 15 114 37 46 12 6.3 4.9
27 26 202 119�

4 14 15 94 38 27 26 111�11 6.6 4.7
202 41 


13 87 27 27 214 126�
5 14 37 	 37 11 8.0 4.7 


6 13 14 90 26 27 234 32 10 7.3 4.8
35 117�

7 12 14 75 33 26 27 98�11 6.6 4.7
266 29 

8 12 21 66 32 26 27 277 28 11 6.3 4.4
86�

9 13 60 31 78�16 6.0 4.6
20 26 26 277 30 

10 12 38 54 30 27 20 6.7 4.6
26 26 292 73�


11 12 73 52 30 25 26 64�15 7.5 4.4
268 25 

70 29 60� 4.2
12 12 49 24 27 264 21 13 6.6 


13 12 94 47 29 24 27 257 57�11 6.5 4.3
35 

14 12 73 29 23 286 33 14 6.4
87 27 64� 5.0 

15 13 66 106 29 25 28 481 60�12 5.0
28 6.0 


16 14 57 93 28 26 30 692 28 11 5.7
84� 4.9 

17 14 55 71 28 32 126�10 4.8
26 796 26 5.5 

18 13 62 28 25 31 774 98�9.3 5.5 4.7
55 27 

19 13 59 59 26 35 644 31 8.8 5.4 4.8
28 75�

20 12 91 56 28 25 57 460 67�13 5.3 5.3
26 


100 28 	 59� 6.3
21 12 52 25 71 342 24 11 4.9 

92 28 54� 6.2
22 12 48 23 69 371 22 9.4 4.9 

80 28 49� 5.6
23 21 46 23 65 441 18 8.7 4.7 


24 27 70 43 28 23 72 47�8.1 4.8 5.2
338 16 

25 37 64 42 28 16 7.6 4.6 4.9
25 79 258 45�


26 33 58 41 28 26 83 205 42�7.8 4.6 4.9
16 

27 26 54 41 27 27 94 168 14 4.8 4.9
39�7.4 

28 22 50 27 108 37�7.1 4.8 4.9
40 26 141 14 

29 20 46 39 28 26 106 120 15 7.1 4.6
35� 4.9 

30 19 69 40 28 --- 132 110 26 7.0 4.7
45� 4.9 

31 18 39 164 --- 71�7.1 4.8 ---
--- 27 	 ---


TOTAL 505 1574 2044 937 738 9732 848 334.4 179.7
1625 ?322� 147.3 

MEAN 16.3 52.5 65.9 30.2 25.4 52.4 324 28.3 10.8 5.80
74.9� 4.91 


100 38 126� 6.3
MAX 37 135 27 164 796 64 20 8.0 

MIN 12 14 39 27 23 25 110 14 7.0 4.6
35� 4.2 


1.14 .66 1.63� .11
CFSM .35 1.43 .55 1.14 7.04 .62 .23 .13 

IN. .41 1.27 1.65 .76 .60 7.87 .69 .27 .15 .12
1.31 1.88�


CAL YR 1975�22503.0 MAX 635 	 1.34 18.20
TOTAL MEAN 61.7 MIN 6.6 CFSM�IN�

WTR YR 1976�20986.4 MAX 796 CFSM 1.25 16.97
TOTAL MEAN 57.3 MIN 4.2 IN�


http:1,521.20
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104 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057800 MIDDLE BRANCH ESCANABA RIVER AT HUMBOLDT, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: November 1972 to current year. 


INSTRUMENTATION.--Temperature recorder since Nev. 10. 1972. 


REMARKS.--Complete ice cover during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 25.5°C July 30, 31, 1975; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 24.0°C June 14; minimum, 0.0°C on many days luring winter period. 


TEMPERATURE (DEG. C) OF MATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER�DECEMBER�JANUARY�
FEBRUARY�MARCH
NOVEMBER�

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


0.0 0.5
8.0 6.0 0.0 0.0��0.5��0.0��0.0
1 10.0��8.0��0.0��

0.0 0.0��0.5��0.5��
5.0
2 8.5��7.5��4.5 0.0��0.0 0.5 0.0 


0.5
0.5 0.5��
6.5 7.0��0.0��0.0��0.5��
3 10.5��5.0 0.0 0.0 

0.5 0.5��
7.0 4.5 0.0 0.0
4 10.5��7.0��0.0��0.0��0.5��0.5 

0.5 0.5
0.0 0.5��0.5��
8.5 5.5 0.0
5 10.0��7.5��0.0��0.0��


8.0 6.0 0.0��0.0��0.5��0.5��
6 .11.0��8.0��0.0 0.0 0.5 0.5 

0.5
0.5��0.5��
7.0 8.0 0.0
7 • 10.5��9.5��0.0��0.0��0.0 0.5 
0.5
8.0 0.0 0.0 0.5 0.5��


8�8.0 9.5��0.0��0.0��0.5��
11.5�
 0.5
0.5 0.5��
9.5 5.5 0.0 0.0
9 10.0��8.0��0.0��0.0��0.5��
0.0
0.0 0.0 0.5��0.5 0.5��
8.5 5.0
10 10.0��6.0��0.0��0.0��


0.0 0.5�
0.0 0.0��0.5��0.0 0.0
11 8.5��5.0��0.0��
8.0 4.0 

0.0 0.0��
12 9.5��4.0��2.0 0.0��0.0 0.5��0.5�0.0 0.0
8.0 
 0.5�0.0
8.5 1.5 0.0 0.0
13 11.5��2.0��0.0��0.0��0.5��0.0 


0.5�0.0
0.5��0.0
9.5 1.0 0.0 0.0
14 10.5��1.5��0.0��0.0��
0.0
0.0��0.0 0.5��0.5�0.0
8.0 1.0 0.0
15 10.0��1.5��0.0��

0.0 0.0
7.0 2.0��1.0 0.0��0.0 0.0 0.5
16 8.0�� 0.0�0.5 


6.0 1.5 0.0�0.0 0.5 0.0 0.0
17 8.5��3.0��0.0��0.0 0.5 

0.5 0.5 0.0 0.0
4.5 1.5 0.0�0.0
18 8.0��2.0��0.0��0.0 


0.0 0.0 0.5 0.5 0.0 0.0
19 8.0��2.5��0.0��
5.0 2.0 0.0�

0.0�0.0 0.0 0.5 0.5 0.0 0.0
5.5 1.0
20 8.5��2.5��0.0��

�


0.0 0.0 0.5���
6.0 0.0��0.0��0.0��0.0 0.5 0.0 0.0
21 8.5��
 0.5 0.0 0.0
6.5 0.0 0.0 0.0��0.5��
22 7.5��0.0��0.0��0.0 �

0.5 0.0 0.0
23 9.0��0.0��0.0 0.0 0.0��0.5���
7.0 0.0��0.0 
 0.0
0.0��0.5��0.0�
0.0 0.5
9.0 0.0 0.0
24 11.0��0.0��0.0��


0.0 0.0
8.5 0.0 0.0 0.0��0.5��0.5 0.0
25 11.0��0.0��0.0��


0.0 0.0 0.0��0.0��0.526 8.5��6.0 0.0��0.0��0.0 0.0 0.5 

0.0 0.5 0.56.5 0.0 0.0 0.0��0.0��
27 8.0��0.0��0.0��0.0 �


0.0��0.0 0.5 0.5
28 8.0��0.0��0.0��0.0��0.0
7.5 0.0 0.0 �

0.0 0.0���0.5
29 7.5��0.0��0.0��0.5��0.0 0.5
6.0 0.0 0.0 
 ---�0.5 0.5
0.0 0.5�� �
30 6.0��0.0��0.0��0.5�
4.0 0.0 


5.0 ---��0.0��0.5��---��--- 0.5 0.5
31 6.5��--- 0.0 0.5 

�
0.0 0.5��
4.0 0.0 0.0 0.0
MONTH 11.5��9.5��0.0��0.5��0.5�0.0 
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04 057800 MIDDLE BRANCH ESCANABA RIVER AT HUMBOLDT, MI-CONTINUED 

TEMPERATURE (DEG.�
C) OF WATER. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY JUNE�JULY�AUGUST SEPTEMBER 


OAY MAX MIN�MAX�MAX�� MAX�
MAX MIN MIN MIN MAX��MIN MIN 


1 0.5 0.5 7.5 6.0 17.5 12.5 20.0 14.5 20.0 15.0 15.0 11.0 

2 1.0 0.5 7.0 4.0 18.5 12.5 19.0 15.5 19.0 13.5 14.5 8.5

3 0.5 0.5 4.0 3.0 19.5 13.5 21.5 15.5 20.0 14.0 16.5 10.5

4 1.0 0.5 8.0 2.0 20.5 14.5 22.5 16.5 19.0 16.0 15.5 12.5

5 1.0 0.5 7.5 5.5 22.0 15.0 23.0 17.5 17.0 15.5 15.5 10.0 


6 1.5 0.5 8.0 3.5 22.0 15.5 23.0 18.5 17.5 12.5 18.0 11.0

7 1.5 0.5 7.5 5.0 22.5 16.0 23.5 20.0 19.0 12.0 20.5 13.0 

8 1.5 0.5 9.0 5.0 21.0 18.0 22.0 18.0 20.5 13.0 20.5 15.5

9 3.0 0.5 13.0 7.0 21.0 16.5 20.5 17.5 21.0 16.0 19.5 15.5 

10 2.0 0.5 14.5 10.5 23.0 17.0 21.5 16.5 20.5 16.5 16.0 11.5 


11 2.5 0.5 13.5 9.0 22.5 17.5 21.5 18.0 22.0 18.0 17.0 11.0

12 3.5 0.5 13.5 8.0 20.0 16.0 20.0 14.5 21.0 18.0 17.5 11.5

13 5.0 1.0 12.0 10.0 22.5 16.5 19.5 16.0 19.5 16.5 17.0 14.0 

14 6.5 3.0 15.0 9.0 24.0 18.0 22.5 17.0 17.0 13.0 17.0 15.0

15 6.5 4.5 16.5 11.0 22.5 19.5 21.5 18.0 17.0 10.5 16.0 12.5 


16 8.5 5.0 15.5 11.5 19.5 16.0 18.0 16.0 17.5 10.0 16.0 10.5

17 8.5 7.5 11.5 9.5 17.5 14.0 19.5 14.5 19.0 11.5 15.5 10.0 

18 9.0 8.5 13.0 8.5 17.0 15.0 22.0 16.5 20.5 14.5 15.5 10.0 

19 9.0 8.0 14.5 9.0 18.5 13.5 23.0 18.5 23.5 17.5 15.0 11.0

20 9.0 6.5 17.5 12.5 21.5 14.5 22.5 20.0 23.5 19.0 12.5 9.0 


21 9.0 7.0 17.0 12.5 22.5 15.0 21.0 17.5 23.5 18.0 11.5 8.5 

22 7.0 5.5 16.5 11.5 22.5 16.5 21.5 16.0 23.0 18.0 10.0 7.5 

23 7.5 4.5 16.0 11.0 21.5 17.5 23.0 19.0 21.5 15.5 9.5 6.5

24 7.5 6.5 16.0 10.5 20.5 17.0 22.0 18.0 21.0 15.0 11.0 6.5 

25 8.0 5.0 17.0 10.5 19.5 17.0 20.0 16.0 22.0 16.0 11.0 7.0 


26 7.0 4.0 18.0 11.0 21.5 15.5 21.0 17.0 21.5 17.5 10.0 7.5

27 5.0 3.0 18.0 12.5 21.5 17.0 22.0 17.0 23.0 17.5 10.0 8.0

28 8.0 3.5 17.5 13.5 20.5 16.0 20.5 17.0 21.5 16.0 10.0 5.5

29 7.5 6.0 17.0 13.5 19.0 15.0 21.5 15.5 16.0 12.0 11.5 7.0

30 8.0 6.5 14.5 13.0 17.5 12.5 20.5 17.5 17.0 10.0 12.5 7.0

31 --- ........ 14.5 12.5 ..... .... 20.0 16.0 17.0 12.5 ....... ---


MONTH 9.0 0.5 18.0 2.0 24.0 12.5 23.5 14.5 23.5 10.0 20.5 5.5 
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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 87°48'02", in NW4 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) above mean sea level (levels by Cleveland Cliffs Iron Co.). Gage 

readings have been converted to elevations above mean sea level. Prior to Feb. 20, 1973, nonrecording gage at same site and datum. 


REMARKS.--The reservoir is formed by an earth/rockfill main dam and several earthfill dykes surrounding the storage area. Storage began 

Dec. 22, 1972. The fixed-crest concrete spillway was completed in September 1973. The usable capacity of the reservoir is 23,300 

acre-ft (28.7 hm2) at spillway elevation 1,515 ft (461.8 m). Above elevation of 1,515 ft (461.8 m), water flows over concrete spill­
way into Middle Branch Escanaba River about 2,000 ft (610 m) below sta 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 gaged at Greenwood Diversion 

(see sta 04057813); released flow to Middle Branch Escanaba River gaged at Greenwood Release (see sta 04057814). Reservoir impounds 

water for diversion to Schweitzer Reservoir (see sta 04058190), for use in iron ore processing. 


EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 25,260 acre-ft (31.1 hm2) Apr. 18, 1976, elevation, 1,516.4 ft (462.20 m); minimum 

since first filling, 14,900 acre-ft (18.4 hm2) Sept. 30, 1976, elevation, 1,507.9 ft (459.61 m). 


EXTREMES POR CURRENT YEAR.--Maximum contents, 25,260 acre-ft (31.1 hm2) Apr. 18, elevation, 1,516.4 ft (462.20 m); minimum, 14,900 acre­
ft (18.4 hm3) Sept. 30, elevation, 1,507.9 ft (459.61 m). 


MaNTHEND ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


Change in contents 
Elevation Contents (acre-T(equivalent 

Date (feet) (acre-feet) feet)Tin ft3/s) 

Sept. 30 T 1511.9 19380 -- --
Oct. 31 ,TT 1511.4 18780 -600 -9.8 
Nov. 30TT 1513.6 21480 +2700 +45.4 
Dec. 31TT 1515.1 23440 +1960 +31.9 

CAL YR 1975 T +400 +.6 

Jan. 31TT 1515.0 23300 -140 -2.3 
Feb. 29TT 1514.8 23040 -260 -4.5 
Mar. 31TT 1515.4 23860 +820 +13.3 
Apr. 
May 

30TT 
31TT 

1515.5 
1515.2 

24000 
23580 

+140 
-420 

+2.4 
-6.8 

June 30TT 1514.5 22650 -930 -15.6 
July 31TT 
Aug. 31TT 
Sept. 30 T 

1512.7 
1510.3 
1507.9 

20340 
17460 
14900 

-2310 
-2880 
-2560 

-37.6 
-46.8 
-43.0 

WTR YR 1976 T -4480 -6.2 

http:1,400.00
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04057812 GREENWOOD AFFERBAY NEAR GREENWOOD, MI 


LOCATION.--Lat 46°26'32", long 87°48'02", in NW% S1 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 miles (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.--Temperature recorder clock stopped Sept. 1-12 (range in temperature 16.5 to 17.0°C). Flow regulated by-the multi-port outlets 

of Greenwood Reservoir. Altitude of outlets are: (No. 1) 1,505 ft (458.7 m), (No. 2) 1,495 ft (455.7 m), (No-. 3) 1,485 ft (452.6 m), 

(No. 4) 1,478 ft (450.5 m) above mean sea level. Outlets open were: Oct. 1 to Dec. 18, No. 3; Dec. 18 to Apr. 30, No. 4; Apr. 30 to 

June 18, No. 1; June 18 to July 6, No. 2; July 6 to Aug. 23, No. 3 and Aug. 23 to Sept. 30, Nos. 3 and 4. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.5°C July 14, 15, 1974; minimum, freezing point on many days during January to March 1973. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 20.0°C June 11, 15, 16; minimum, 2.0°C Apr. 5-16. 


TEMPERATURE (DEG. C) OF WATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER�NOVEMBER DECEMBER�JANUARY FEBRUARY MARCH 


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


1 13.5 13.0 8.5 8.5 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 

2 13.0 12.5 8.5 8.5 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 

3 13.0 12.5 8.5 8.5 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 

4 12.5 12.5 8.5 8.0 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 

5 12.5 12.0 8.0 8.0 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 


6 12.5 12.0 8.0 8.0 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 

7 12.0 12.0 8.0 8.0 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 

8 12.0 12.0 8.5 8.0 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 

9 12.0 12.0 8.5 8.5 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 

10 12.0 12.0 8.5 8.0 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 


11 12.0 11.5 8.0 7.5 3.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 

12 11.5 11.5 7.5 7.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

13 11.5 11.5 7.0 6.5 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

14 11.5 11.5 6.5 5.5 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

15 11.5 11.5 5.5 5.5 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 


16 11.5 11.0 5.5 5.5 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

17 11.0 11.0 5.5 5.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

18 11.0 10.5 5.0 5.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

19 11.5 10.5 5.0 5.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

20 10.5 10.5 5.0 5.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 


21 10.5 10.0 5.0 4.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

22 10.0 10.0 4.0 3.5 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

23 10.0 10.0 3.5 3.5 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

24 10.0 10.0 3.5 3.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5•.' 

25 10.0 9.5 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 


26 9.5 9.5 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

27 9.5 9.5 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

28 9.5 9.0 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

29 9.0 9.0 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 

30 9.0 9.0 3.0 3.0 3.0 3.0 3.0 3.0 ....... ...- 2.5 2.5 

31 9.0 8.5 --- --- 3.0 3.0 3.0 3.0 --- --- 2.5 2.5 


MONTH 13.5 8.5 8.5 3.0 3.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 
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04057812 GRFENWOOn AFTERBAY NEAR GREENWOOD. MI--CONTINUED 

C) OF WATER,
TEMPERATURE (DEG.TWATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL.	TMAY JUNETJULY AUGUST SEPTEMBER 


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


2.5 7.0 	 17.5
1 2.5 7.0 15.5 14.5 17.5T16.5 16.0 

2 2.5 2.5 7.0 6.5 15.5 17.5T16.5
15.0 17.5 16.5 

3 2.5 2.5 6.5 6.5 16.0 15.5 18.0 17.5 16.5 16.5 

4 2.5 2.5 7.0 6.5 16.5 16.0 18.0 18.0 16.5 16.5 

5 2.5 2.0 7.0 6.5 16.5 16.0 18.0 18.0 16.5 16.5 


6 2.0 2.0 7.5 6.5 17.5 16.0 18.0 12.0 16.5 16.5 

7 2.0 2.0 7.0 7.0 18.5 17.0 12.5 12.0 16.5 16.0 - -
8 
 2.0 2.0 7.5 7.0 18.5 18.0 12.5 12.0 16.5 16.0 

9 2.0 2.0 7.5 7.0 19.0 18.0 13.0T- 12.0 16.5 16.0 

10 2.0 2.0 8.5 7.5 19.5 18.0 12.5 ' 16.5 16.5 - -13.0T - - -

11 2.0 2.0 9.0 8.0 20.0 19.0 12.5 16.5 16.5
13.0T

12 2.0 2.0 9.5 19.0 16.5 13.5T16.5 16.5
8.5 	 13.0 


8.5 	 13.5T 16.5
13 2.0 2.0 9.5 19.0 16.5 13.5 16.5 16.5 16.5 

2.0 9.0 	 13.5 16.5
14 2.0 10.5 19.5 18.5 14.0�17.0 16.5 16.5 

2.0 9.5 14.0 	 16.5
15 2.0 10.0 20.0 19.5 14.5�17.0 17.0 16.5 


16 2.5 2.0 11.5 10.0 20.0 19.0 14.5T17.0 16.5 16.5
14.0 	 16.5 

17 3.0 2.5 11.5 10.5 18.0 14.5 '17.0 16.5 16.5
19.0 15.0T 16.5 

18 3.5 3.0 11.0 10.5 18.0 14.5 14.5 17.0 16.5 16.5
15.0T17.0 


3.5 11.0 14.5 14.5 17.0 16.5
19 4.0 11.5 15.5 15.0�17.5 16.5 

4.0 11.0 	 15.0 16.5
20 4.0 13.5 15.0 15.0 15.5�17.5 17.5 16.5 


4.0 13.0 	 15.0 16.0
21 4.5 14.0 15.5 15.0 15.5�17.5 17.5 16.0

22 5.0 4.5 14.0 13.5 15.5 15.5 15.5�17.5 17.5 15.5
15.5 	 16.0 


5.0 13.5 	 15.5 15.0
23 5.0 14.0 15.5 15.5 15.5�17.5 13.5 15.5

24 5.5 5.0 14.0 14.0 15.5 15.5 15.5 13.5 13.5 15.0 14.5
15.5�

25 5.5 5.5 14.0 14.0 16.0 15.5 15.5 15.5 14.0 13.5 14.0 13.5 


26 5.5 5.5 14.5 14.0 16.5 16.0 16.0 J5.5 14.0 14.0 13.5 13.5

27 6.0 5.5 15.0 14.0 17.0 16.0 16.0 15.5 14.5 14.0 13.5 13.5 


6.0 14.0 	 16.0� 13.5
28 6.5 15.0 17.0 16.5 15.5 15.0 14.5 13.0 

6.0 15.0 	 16.0 �15.0 13.0
29 6.0 15.0 17.0 17.0 16.0�'15.5 	 13.0 


16.0 	 13.0
30 7.0 6.0 15.0 14.5 18.0 17.0 16.0�'15.5 15.5 13.0 

31 --- --- 15.0 14.5 --- --- 16.0 15.5
16.5�''16.0 


2.8 6.5 	 12.0
MONTH 7.0 15.0 20.0 14.5 18.0�17.5 13.5 - -



110T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04057813 GREENWOOD DIVERSION NEAR GREENWOOD, MI 


LOCATION.--Lat 46°26'04", long 87'46'10", in NW4 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 record good. Flow completely regulated. A pipeline, 0.7 mi (1.1 km) long, diverts water from Greenwood 

Reservoir (see sta 04057811) into Green Creek, tributary to Schweitzer Reservoir (see sta 04058190). Water is used for iron ore 

processing and some returned to Middle Branch Escanaba River via another Green Creek (tributary to Middle Branch Escanaba River); 

27 mi (43 km) below station. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 28 ft3/s (0.79 m3/s) Sept. 6-11, 1974, Jan. 7, 13, 14, 1975; no flow Dec. 27, 

1972 to Jan. 6, 1973. 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


6�6.8 11 1�11 19
1 5.6 10 6.7��12 12 11 

6�6.8 11 1�11 19
2 5.6 6.9 6.8��12 12 11 

6�6.8 11 12 11
3 5.6 6.8 6.8��12 1�11 20 


4 5.6 6.7 6.8��12 12 11 21
6�6.8 11 1�11 

6� 11 1�11 21
5 5.6 6.6 6.8 6.8��12 12 11 


6�6.8 11 1�11 21
6 5.6 6.6 6.8��12 12 11 

6�6.9 11 12 12 11
7 5.6 6.5 6.8��1�11 21 

6�6.9 11 1�11 21
8 5.6 6.4 6.8��12 12 11 

6�6.8 11 1�12 21
9 5.6 6.4 7.6��12 11 13 

6�8.8��12 11 12 15 21
10 7.1 6.4 6.8 11 1�


6�6.8 11 1�12 21
11 9.5 6.4 8.8��12 11 15 

9.5 6�6.8 8.7�� 11 12 15 21
12 6.3 11 12 1�


6� 11 1�12 21
13 9.3 6.3 6.8 8.7��12 11 15 

14 9.3 6.4 8.6��12 11 15
6�6.8 11 1�12 21 


9.3 6.4 6.8 8.6��12 11
15 6� 11 1�12 15 21 


6�6.8 11 2�12 21
16 9.2 6.4 8.5��12 11 19 

17 9.2 6�6.8 8.7��12 2�12 22 21
6.4 11 11 


6�6.7 11 2�12 21
18 9.2 6.4 8.7��12 11 22 

6�6.6 11 2�12 21 


20 11 6�6.6 8.8��12 2�12 22 21 

19 9.2 6.4 8.8��12 II 22 


6.4 11 11 


21 12 6.3 8.8��12 11 11 22
6�6.7 11 2� 21 

22 12 6.4 8.8��12 11 21
6�6.7 11 2�11 21 

23 14 6.4 6.8 9.7��12 11 11 18 21
6� 11 1�

24 16 6.4 11��12 11 15
5�6.7 11 1�11 21 

25 16 6.6 6.8 11 12 11 11 15 21
1�11�� 1�


26 16 6.6 11��12 II 11 15
1�6.8 11 1� 21 

27 16 6.6 11��11 II 11 15 21
1�6.7 11 1�

28 16 6.6 11��11 11 15
1�6.6 11 1�11 21 

29 16 6.6 11��11 11 11 15
1�6.6 2�11 22 

30 16 6.7 6.6 ---��11 11 11 17 22
1� 11 2�


---�---��2� ---
31 16 6.8 6.6 11 --- --- 11 19 


TOTAL 318.2 205.1 250.9��351�
449�209.3 341 356 338 353 485 627 

MEAN 10.3 6.62 8.65��11.9 11.3 15.6
15.0�6.75 11.0 11.3�11.4 20.9 

MAX 16 10 11��12 12 12 22
16�6.9 11 12� 22 

MIN 5.6 6.3 6.7��11 11 11 11 19
11�6.6 11 11�


CAL YR 1975�TOTAL 4900.8�MAX 28��
MEAN 13.4 MIN 5.2 

MTR YR 1976�TOTAL 4283.5�MAX 22��
MEAN 11.7 MIN 5.6 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 111 

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 mile (1.1 km) above station. Temperature recorder 

clock stopped Sept. 8-13 (range in temperature 15.5 to 17.0°C). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 22.5°C July 18, 19, 1974; minimum, 1.5°C on many days in 1975 and Mir. 19-21, 1976. 


EXTREMES FOR CURRENT YEAR.--

TEMPERATURES: Maximum, 20.0°C June 16, 17; minimum, 1.5°C Mar. 19-21. 


(DEG. C) 


OCTOBER�NOVEMBER DECEMBER�FEBRUARY 


TEMPERATURE�OF WATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JANUARY� MARCH 


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


1 12.0 2.0 7.0 7.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

2 12.0 1.5 7.0 7.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

3 11.5 1.0 7.0 7.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

4 11.0 1.0 7.0 7.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

5 11.0 1.0 7.0 7.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 


6 11.0 1.0 7.0 7.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

7 11.0 1.0 7.0 7.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

8 11.0 1.0 8.0 7.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

9 11.0 1.0 8.5 8.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

10 11.5 1.0 8.5 7.5 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 


11 11.5 1.5 7.5 6.5 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

12 11.5 1.0 6.5 5.5 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

13 11.0 1.0 5.5 4.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

14 11.0 1.0 4.0 4.0 3.0 3.0 2.5 2.5 2.5 2.5 2.0 2.0 

15 11.0 1.0 4.0 4.0 3.0 3.0 2.5 2.5 2.5 2.0 2.0 2.0 


16 11.0 0.5 4.0 4.0 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 

17 10.5 9.5 4.0 4.0 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 

18 10.5 9.5 4.0 4.0 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 

19 9.5 9.0 4.0 4.0 3.0 3.0 2.5 2.5 2.0 2.0 2.0 1.5 

20 9.5 9.0 4.0 3.5 3.0 3.0 2.5 2.5 2.0 2.0 1.5 1.5 


21 9.0 9.0 3.5 2.5 3.0 3.0 2.5 2.5 2.0 2.0 2.0 1.5 

22 9.0 9.0 2.5 2.5 3.0 3.0 2.5 2.5 2.5 2.0 2.0 2.0 

23 9.0 9.0 2.5 2.5 3.0 3.0 2.5 2.5 2.5 2.0 2.0 2.0 

24 9.0 9.0 2.5 2.5 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 

25 9.5 9.0 3.0 2.5 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 


26 9.5 9.0 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 

27 9.0 9.0 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 

28 9.0 8.5 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.0 2.0 

29 8.5 8.0 3.0 3.0 3.0 2.5 2.5 2.5 2.0 2.0 2.0 2.0 

30 8.0 7.5 3.0 3.0 2.5 2.5 2.5 2.5 --- --- 2.0 2.0 

31 7.5 7.0 --- --- 2.5 2.5 2.5 2.5 --- 2.0 2.0 


MONTH 12.0 7.0 8.5 2.5 3.0 2.5 2.5 2.5 2.5 2.0 2.0 1.5 
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 STREAMS TRIBUTARY 1U LAKE MICHIGAN 


04057813 GREENWOOD DIVERSION NEAR GREENWOOD, MI-CONTINUED 


TEMPERATURE MEG. C) OF WATER. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY 
 JUNE�JULY AUGUST SEPTEMBER 

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


1 2.0 2.0 6.5 6.5 15.0 15.0 18.0 18.0 18.5 18.5 16.5 16.5
2 2.0 2.0 7.0 6.5 15.0 15.0 18.5 18.0 18.5 18.0 16.5 16.0
3 2.0 2.0 7.0 6.5 15.0 15.0 18.5 18.5 18.5 18.0 16.0 15.5 

5 
4 2.0 2.0 6.5 6.0 15.0 15.0 18.5 18.5 18.5 18.5 16.5 16.0
2.5 2.0 7.0 6.0 15.5 15.0 18.5 18.5 18.5 18.0 16.5 15.5 

6 
 2.5 2.5 7.5 7.0 16.0 15.5 19.0 18.5 18.0 18.0 15.5 15.5
7 3.0 2.5 8.0 7.0 16.0 16.0 19.0 19.0 18.0 17.0 15.5 15.5
8 3.0 3.0 8.0 7.5 16.5 16.0 19.0 17.5 17.5 17.0 --- ---
9 3.0 3.0 7.5 7.5 17.0 16.5 17.5 17.0 17.5 17.5

10 3.0 3.0 7.5 7.5 17.0 17.0 17.0 16.5 18.0 17.5 

11 3.5 3.0 8.0 7.5 17.5 17.0 16.5 16.5 18.0 18.0 ---

12 3.5 3.5 10.0 8.0 18.0 17.5 16.5 16.5 18.0 18.0
13 3.5 3.0 10.0 10.0 18.5 18.0 16.5 16.5 18.0 18.0 --- ---
14 3.0 3.0 10.5 10.0 19.0 18.5 16.5 16.0 18.0 17.5 17.0 17.0
15 3.5 3.0 10.5 10.5 19.5 19.0 16.5 16.5 17.5 17.5 17.0 16.0 

16 
 3.5 3.0 11.0 10.5 20.0 19.5 17.0 16.5 17.5 17.5 16.0 16.0
17 4.5 
 3.0 13.0 11.0 20.0 18.5 17.0 16.5 17.5 17.5 16.0 16.0
18 4.5 4.0 13.0 12.5 18.5 18.5 17.0 16.5 17.5 17.5 16.0 16.0
19 5.0 4.5 12.5 12.0 18.5 18.0 17.0 17.0 18.0 17.5 16.5 16.0
20 5.5 5.0 12.0 12.0 18.0 17.5 17.5 17.0 18.5 18.0 16.5 15.5 

21 6.5 5.5 12.0 12.0 17.5 17.5 18.0 17.5 18.5 18.5 15.5 15.0
22 7.5 6.5 12.5 12.0 18.0 17.5 18.0 18.0 19.0 18.5 15.0 13.5
23 7.5 7.0 13.5 12.5 18.0 18.0 18.0 18.0 19.0 19.0 13.5 13.0
24 7.0 6.5 14.0 13.5 18.0 18.0 18.0 18.0 19.0 18.5 13.0 12.5
25 7.5 6.5 14.0 14.0 18.5 18.0 18.0 18.0 18.5 17.0 12.5 12.0 

26 7.5 7.0 14.0 14.0 18.5 18.0 18.0 18.0 17.0 17.0 12.0 12.0
27 7.0 6.5 14.5 14.0 18.5 18.5 18.5 18.0 17.0 17.0 12.0 12.0
28 7.0 6.5 15.0 14.5 18.5 18.5 18.5 18.5 17.5 17.0 12.0 12.0
29 7.0 6.5 15.0 15.0 18.5 18.5 18.5 18.5 17.5 16.0 12.0 12.0
30 6.5 6.5 15.0 15.0 18.5 18.0 18.5 18.5 16.0 16.0 12.0 12.0
31 --- --- 15.0 15.0 --- --- 18.5 18.5 16.5 16.0 --- ---


MONTH 7.5 15.0 20.0 19.0 19.0 17.0
2.0 6.0 15.0 16.0 16.0 12.0 




STREAMS TRIBUTARY TO LAKE MICHIGANT 113 


04057814 GREENWOOD RELEASE NEAR GREENWOOD, MI 


LOCATION.--Lat 46°26'22" long 87°47'52", in NW4 SWN 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 record good. Since December 1972, flow from Greenwood Reservoir (see sta 04057811) below spillway elevation 

1,515 ft (462 m) is completely regulated by the release structure from the afterbay into the Middle Branch Escanaba River. Since 

January 1973, water is diverted immediately above this station (see sta 04057813) to Green Creek for iron ore processing and some 

returned via another Green Creek to Middle Branch Escanaba River 27 mi (43 km) below this station. During times when reservoir 

spills, flow bypasses this station and returns to the Middle Branch Escanaba River 0.5 mi (0.8 km) below this station. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge (prior to regulation), 290 ft3/s (8.21 m3/s) Oct. 1, 1972; (since regulation

began), 63 ft3/s (1.78 m3/s) July 10, 11, 1974; minimum daily, 10 ft3/s (0.28 m3/s) Dec. 29, 30, 1972, result of construction. 


DISCHARGE. IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 27 26 26 26 26 25 31 41 43 33 26 25 

2 27 26 26 26 26 25 35 41 44 33 26 25 

3 27 26 26 26 26 25 36 41 44 33 26 25 

4 27 26 26 26 26 25 36 41 44 33 26 25 

5 27 26 26 26 26 25 36 41 44 33 26 25 


6 27 26 26 26 26 25 39 41 44 32 26 25 

7 27 26 26 26 26 25 42 40 43 32 26 25 

8 27 26 25 26 26 25 42 40 41 32 26 25 

9 27 26 25 26 26 25 42 40 39 32 26 25 

10 27 26 25 26 26 25 42 40 38 32 26 25 


11 26 26 25 26 26 25 42 40 37 33 27 25 

12 26 26 25 26 25 25 42 40 36 33 27 25 

13 26 27 24 26 25 25 41 39 36 33 28 25 

14 25 27 25 26 25 25 42 39 36 32 28 25 

15 25 26 25 26 25 25 43 39 36 32 28 25 


16 25 26 25 26 25 25 43 40 35 32 27 24 

17 25 26 25 26 25 25 43 40 35 32 26 25 

18 24 26 25 26 25 26 43 40 34 32 26 25 

19 24 26 25 26 25 26 43 40 34 32 26 25 

20 24 26 25 26 25 27 43. 40 34 31 26 25 


21 25 26 25 26 25 26 42 41 34 30 25 24 

22 26 26 25 26 26 27 43 41 35 29 25 25 

23 26 26 25 26 26 28 43 40 34 29 25 25 

24 26 26 25 26 26 28 42 40 34 28 25 25 

25 26 26 25 26 26 28 42 40 34 28 25 25 


26 26 26 25 26 26 28 42 40 33 28 25 25 

27 26 26 25 26 26 28 41 40 33 28 25 25 

28 26 26 25 26 26 28 41 40 33 28 25 25 

29 26 27 25 26 26 28 41 40 34 28 25 25 

30 26 27 26 26 --- 28 41 42 34 26 25 25 

31 26 --- 26 --- --- 43 --- 26 25
26 28 ---


TOTAL 805 784 783 806 744 809 1224 1250 1115 955 804 748 

MEAN 26.0 26.1 25.3 26.0 25.7 26.1 40.8 40.3 37.2 30.8 25.9 24.9 

MAX 27 27 26 26 26 28 43 43 44 33 28 25 

MIN 24 26 24 26 25 25 31 39 33 26 25 24 


CAL YR 1975�TOTAL 10908 MEAN 29.9 MAX 43 MIN 23 

MTR YR 1976�TOTAL 10827 MEAN 29.6 MAX 44 MIN 24 
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114 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. Temperature recorder clock stopped Sept. 11-13 (range in tempera­
ture 15.5 to 17.0°C). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES.--Maximum, 23.5°C July 14, 15, 1974; minimum, 1.0°C on many days during winter periods 1973-75. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 21.0°C June 14, 15; minimum, 2.0°C on several days during March and April. 


TEMPERATURE (DEG. C) OF WATER. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


DECEMBER�FEBRUARY�
OCTOBER�NOVEMBER� JANUARY� MARCH 


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


1 13.0 11.5 8.0 7.5 3.0 2.5 3.0 3.0 2.5 2.5 2.5 2.5 

2 11.5 11.0 8.0 7.5 3.0 2.5 3.0 2.5 2.5 2.5 2.5 2.5 

3 12.5 11.0 8.0 8.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

4 12.0 11.0 8.0 7.5 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

5 11.5 11.5 8.0 8.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 


6 12.5 11.5 8.0 8.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

7 12.0 11.5 8.0 8.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

8 12.0 12.0 8.0 8.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 
9 12.0 12.0 8.0 8.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

10 12.0 11.5 8.0 7.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 


11 11.5 11.5 7.0 7.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

12 11.5 11.5 7.0 5.5 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

13 12.0 11.5 5.5 5.5 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

14 12.0 12.0 5.5 5.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

15 12.0 11.0 5.5 5.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 


16 11.0 10.5 5.5 5.5 3.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

17 10.5 10.5 5.5 5.5 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

18 10.5 10.0 5.5 5.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

19 10.5 9.5 5.0 5.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

20 10.5 10.0 5.0 4.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 


21 10.0 10.0 4.0 3.5 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.0 

22 10.0 9.5 3.5 3.5 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

23 9.5 9.5 3.5 3.5 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

24 10.0 9.5 3.5 3.5 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

25 10.0 9.0 3.5 3.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.0 


26 9.0 9.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

27 - 9.0 9.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

28 9.0 9.0 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 3.0 2.5 

29 9.0 8.5 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.5 3.0 2.5 

30 8.5 8.0 3.0 3.0 3.0 3.0 2.5 2.5 --- --- 2.5 2.5 

31 8.0 7.5 --- --- 3.0 3.0 2.5 2.5 --- 2.5 2.5 


MONTH 13.0 7.5 8.0 3.0 3.0 2.5 3.0 2.5 2.5 2.5 3.0 2.0 
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STREAMS TRIBUTARY 10 LAKE MICHIGANT
 115 


04057814 GREENWOOD RELEASE NEAR GREENWOOD, MI-CONTINUED 


TEMPERATURE (DEG. C) OF MATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY JUNE�JULY�AUGUST SEPTEMBER 

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


7.5 16.5� 16.5
1 2.5 2.0 7.0 14.5 18.5 16.5 18.0 6.0 15.0
2 3.5 2.0 7.5 6.5 15.0 16.5 5.5 15.0
17.0�18.0 18.0 16.0

3 3.5 2.5 6.5 6.0 17.5�16.0 19.0 17.0 18.0 6.0 17.0 15.5 


16.5
4 3.5 2.5 8.5 6.5 18.0�19.0 17.5 18.0 6.5 17.0 16.5 

18.0� 6.0
5 3.5 2.5 8.0 7.0 17.0 20.0 18.0 16.5 17.5 16.0 


17.0 5.5
6 4.0 2.5 8.5 6.5 19.0�19.5 16.0 17.5 17.0 16.0

17.0
7 4.0 2.5 8.0 7.0 19.0�16.0 14.0 17.5 5.5 18.0 16.0 


8 8.5 19.0� 18.53.5 2.5 7.0 18.0 16.0 13.5 18.5 6.0 16.5
9 4.0 2.5 10.0 7.5 19.0�18.0 16.0 13.5 18.0 6.5 18.0 16.0

10 3.5 2.5 10.0 8.0 20.0�18.5 15.5 14.0 17.5 6.5 17.0 15.5 


19.0 6.5
11 3.5 2.0 10.5 8.5 20.0�16.0 14.0 18.5

12 3.5 2.5 11.5 20.0�16.0 18.5
9.0 18.0 13.0 6.5

13 4.5 2.5 10.5 9.5 20.0�15.0 14.0 18.0 7.0 ---
17.5 ---

14 4.0 12.5 21.0�17.0 15.0 17.0
3.0 9.5 19.0 17.5 6.0 16.0
15 4.0 3.5 12.0 10.5 19.5 18.5 6.0 15.5
21.0�16.0 14.5 16.5 

16 5.5 3.0 12.0 11.5 20.0�18.5 15.0 14.0 18.5 6.0 17.0 15.5
17 5.5 4.5 12.0 11.0 8.5�16.0
18.0 14.0 18.0 6.5 16.5 15.5 


17.5 7.0
18 6.0 5.0 12.5 10.5 8.0�17.5 14.5 17.5 17.0 15.5
19 6.0 13.0 10.5 7.5�17.0 18.5 16.0
5.0 14.5 15.0 7.5 15.5
20 6.0 15.0 12.0 7.5�17.5 18.5 16.0
5.0 15.0 15.5 7.5 15.0 

21 6.0 5.5 15.5 7.5�17.0 18.5 15.5
13.0 15.5 15.0 7.0 14.5
22 5.5 5.5 15.5 13.0 16.0 15.5 7.5 14.0
7.5�17.0 19.5 14.5
23 7.0 5.5 15.0 13.5 7.5�16.0 18.0 16.0 19.0 7.0 14.5 13.5 


16.0
24 7.0 6.0 15.5 13.5 7.0�17.5 15.0 17.0 4.5 14.5 13.5
25 7.5 6.0 15.5 14.0 6.5�17.0 15.5 15.5 14.5 13.5
15.5 3.5 


15.5 4.5
26 7.0 6.0 16.0 14.0 8.5�18.5 16.0 16.0 14.0 13.0
27 16.0 8.5� 13.5
6.5 6.0 14.5 16.5 18.5 16.0 18.0 4.5 13.0

8.0 6.5 14.5 16.5 18.0 16.5 4.5 13.5 12.5
28 15.5 8.5� 16.5


29 7.5 7.0 15.5 15.0 16.5 16.0 3.0 12.5
8.0�17.5 16.5 14.0
30 7.0 6.5 15.0 15.0 8.5�
16.0 17.5 16.5 16.0 4.0 13.5 12.5

15.0 --- 18.5 


MONTH 8.0 2.0 16.0 6.0 21.0 14.5 20.0 13.0 19.5 3.0 18.5 12.5 


31 --- 15.5 ---�16.0 16.0 5.5 --- ---




116T 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). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1961-71, 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). Prior to Sept. 20, 1973, 

nonrecording gage and crest-stage gage at same site and datum. 


REMARKS.--Water-discharge record good. Since December 1972, considerable regulation 2.1 mi (3.4 km) above station (see sta 04057814) 

and 2.6 mi (4.2 km) above station (see sta 04057811). Since January 1973, flow diverted 2.3 mi (3.7 km) above station at Greenwood 

Afterbay to Green Creek (see sta 04057813) for iron ore processing and some returned to Middle Branch Escanaba River 24 mi (39 km) 

below station via another Green Creek. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,060 ft3/s (30.0 m3/s) May 5, 1972, gage height, 13.35 ft (4.069 m); minimum daily, 

12 ft3/s (0.34 m3/s) Dec. 28, 1972, Jan. 2-4, Nov. 5, 1973, result of construction upstream. 


EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge of 8.62 ft3/s (0.24 m3/s) was measured Aug. 22, 1962. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 978 ft3/s (27.7 m3/s) Apr. 18, gage height, 12.71 ft (3.874 m); minimum daily, 27 ft3/s 

(0.76 m3/s) Sept. 1-30. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 32 32 40 40 30 29 195 170 78 40 32 27 

2 31 31 37 42 30 29 188 176 75 40 32 27 

3 31 31 35 43 30 29 203 174 69 39 32 27 

4 31 31 34 41 30 29 206 161 62 39 32 27 

5 31 31 34 40 30 29 224 165 57 39 31 27 


6 31 31 34 39 30 29 252 166 53 38 30 27 
7 31 31 33 38 30 29 283 155 50 38 29 27 
8 31 31 32 37 30 29 310 140 47 38 29 27 
9 32 31 32 36 30 29 334 127 ♦7 39 29 27 
10 31 35 32 35 29 28 368 118 48 41 29 27 

11 31 38 31 34 29 29 360 106 47 40 30 27 

12 31 39 31 33 29 29 340 93 45 40 31 27 

13 31 39 30 33 29 29 334 86 54 39 31 27 

14 31 36 36 32 29 29 354 88 51 39 31 27 

15 32 34 38 32 29 29 448 87 48 39 31 27 


16 31 34 54 32 29 29 653 126 46 39 30 27 
17 30 34 69 32 29 29 844 151 ♦5 39 29 27 
18 30 33 74 31 29 29 962 151 45 39 29 27 
19 29 34 66 31 29 31 938 140 44 39 29 27 
20 29 35 62 31 29 33 789 127 44 39 29 27 

21 29 35 58 31 29 34 614 112 43 37 28 27 

22 30 35 55 31 29 34 564 94 43 36 28 27 

23 32 33 53 31 29 34 540 90 42 35 28 27 

24 34 33 50 31 29 47 514 84 42 35 28 27 

25 38 32 48 31 29 61 423 80 41 35 28 27 


26 34 32 46 31 29 75 331 76 40 35 28 27 

27 33 32 44 30 29 90 268 74 40 35 28 27 

28 32 32 43 30 29 96 224 72 40 35 28 27 

29 32 33 41 30 29 118 190 72 40 35 28 27 

30 32 40 40 30 --- 164 173 72 40 33 28 27 

31 32 --- 40 30 --- 185 --- 80 --- 32 28 ---


TOTAL 975 1008 1352 1048 850 1523 12426 3613 1466 1166 913 810 

MEAN 31.5 33.6 43.6 33.8 29.3 49.1 414 117 48.9 37.6 29.5 27.0 

MAX 38 40 74 43 30 185 962 176 78 41 32 27 

MIN 29 31 30 30 29 28 173 72 40 32 28 27 


CAL YR 1975�TOTAL 26952 MAX 735�
MEAN 73.8 MIN 27 

WTR YR 1976�TOTAL 27150 MAX 962�
MEAN 74.2 MIN 27 
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_ 

04057820 MIDDLE BRANCH ESCANABA RIVER NEAR GREENWOOD, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1973 to current year. 

PERIOD OF DAILY RECORD.-' 
WATER TEMPERATURES: August 1973 to current year. 

INSTBUNENTAITON.--Temperature recorder since Aug. 22, 1973. 

REMARKS.--Flow regulated by Greenwood Release (see sta 04057814) 2.1 mi (3.4 km) above station. In addition to the temperature recorder 
record, samples were collected once a month. 

EXTREMES R)R PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum, 26.0°C July 8, 1974; minimum, 0.0°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES: Maxhmmn, 24.0°C June 14, 15; minimum, 0.0°C on many days during winter period. 

WATE0 OUALTTY DATA. WATEP YEAR OCTOBER 1975 Tn SEPTEMBER 1976 

SPF-

CIFTC 


INSTAN CON-�� COLOR 
TANFOUS DUCT-�ATP�(PLAT- TUR-
DT5- ANCF� BID-PH TEMPER- TFAPER- INUM-�


TimE CHARGE (MTCPO-�ATUPE ATURF COBALT ITY 

()ATE (CFS) MHOS)��(ONTTF) (DEG C)��(OFX, C) UNITS)��(JTU) 

OCT 
30o" 0900 3? 68 8.1 -1.0 5.0 100 4 

Nnv 
Pn... 1315 36 57 7.1 -.5 4.0 90 4 
nFr 
1 6... 1015 54 60 7.3 -5.0 .5 100 3 

JAN 
PP... 1030 31 64 7.3 -16.0 .0 110 4 

FFP 
18... 1400 29 6? 7.9 -1.5 1.0 100 4 

MAP 
3)...
APP 

0045 187 56 7.8 1.5 1.5 70 3 

21... 
?go..
MAY 

1315 
1200 

592 
237 

50 
46 

7.1 
7.4 

8.0 
10.0 

6.5 
6.5 

..... 
44 

--
2 

IA... 0830 140 50 7.5 8.5 10.5 90 1 
JUN 
14... 1615 50 31 6.7 30.0 24.0 48 2 

JUL 
14... 0900 40 55 7.1 20.0 15.5 60 2 

AOC; 
1344.4,

SFP 
0915 27 50 6.9 18.5 17.0 60 3 

10... 1500 26 40 6.9 21.0 16.0 85 9 

nrs-

OTS- SOLVED TOTAL� DIS-


snLvEn 0116... NITPITF�OIS.. TOTAL SOLVED 

Hew).- CAL- NE- PLUS TOTAL SoLVED MAN- MAN­
NESS CTUM SIUM NITPATE IRON IRON GANESE GANESE 


(CA.mG)�(MG)��(FE) (MN)��(MN)
(CA) (N) (FF)��

()ATE (MG/L)��(MG/L) (UG/L) (UG/L1
(MG/L) (MG/L)��(UG/L)��(UG/L1��


OCT 

30... 28 7.3 2.4 .60 1600 240 170 
NOV 
20... 22 5.8 1.8 .18 1900 1200 130 120 

DFC 
16... 30 8.3 2.2 .24 2000 1200 300 130 

JAN 
?Poo. 34 9.9 2.7 .39 1900 .1100 -- 180 
FFP 
18... 33 9.1 2.4 .42 1900 1300 260 

MAP 

31... 31 9.1 2.1 .48 1800 980 180 120 
APP 
21... -- -- 180'..._ -- 140 
2P,.. 24 7.5 . 1.3 .24 970 430 120 90 
AAY 
18... 21 6.0 1.4 .14 650 350 70 50 

JUN 
14... 20 5.0 1.8 .12 870 550 140 110 


JUL 

14... 21 5.5 1.7 .13 1100 580 160 110 


AUG 

13... 25 5.9 2.4 .11 1900 820 210 160 


SFP 

10... 27 6.5 2.5 .08 2700 1300 250 . 220 
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04057820 MIDDLE BRANCH ESCANABA RIVER NEAR GREENWOOD• MI--CONTINUED 


TEMPERATURE (DEG. C/ OF MATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER�NOVEMBER DECEMBER�JANUARY�FEBRUARY MARCH 

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


1 13.0 11.0 7.5 7.0 1.0 '0.5 1.0 0.0 1.0�0.5
1.5 0.5�

2 12.5 9.5 7.5 6.0 0.5 0.5 1.0 0.5�0.0�
1.0 0.0 0.0


10.5 6.5 0.0�0.0
3 13.0 7.5 0.5 0.5 1.0 0.5 0.0 0.5�
4 13.0 10.5 7.5 6.5 1.0 0.5 0.5 0.0�1.0�
0.5 0.0 0.5
5 12.5 11.5 7.5 6.5 2.0 1.0 1.0 0.5 0.0�1.0�
0.0 0.5 

6 12.5 11.0 8.5 6.5 2.0 0.5 0.5 0.5 0.0 1.0 .��
0.0�0.5
7 12.5 10.0 8.5 8.0 0.5 0.5 0.5 0.0�0.5�
0.5 0.0 0.5
8 13.0 11.0 8.5 7.5 1.0 0.5 1.0 0.5 0.0�1.0�
0.0 0.5
9 12.5 11.5 6.5 1.0 0.5 0.5�
7.5 1.5 1.0 0.0 1.5�
0.5
10 12.0 11.0 6.5 5.5 1.0 0.5 0.5 1.5
1.0 0.5 1.0�2.0�


11 11.0 11.0 5.5 4.5 1.0 0.5 0.5 1.0�1.5�
0.5 0.0 0.5
12 11.5 11.0 4.5 2.5 0.5 0.5 0.0 0.5
1.0 0.5 1.0�0.5�

13 12.5 10.5 2.5 2.0 0.5 1.0�
1.5 1.0 0.5 0.0 0.5�0.5
14 12.0 11.5 2.0 1.0 0.5 0.5 0.0
2.5 1.5 0.5�1.5�
0.5
15 11.5 10.5 3.0 2.5 1.0 0.5 0.5 1.0�0.0 1.0
1.0 1.5�

16 10.5 9.5 3.5 3.0 0.5 0.5 0.5 0.5 0.5
0.5 1.0�1.0�

17 10.0 9.0 4.0 3.5 0.5 0.5 1.5 0.5 1.0 0.5
1.5�0.5�

18 9.5 8.0 4.0 3.5 0.5 0.5 0.5 0.0 0.5 0.5
1.5�3.5�
19 9.0 8.0 4.5 4.0 1.0 0.5 0.0 0.0 0.5 4.5�2.0
1.0�
20 10.0 8.0 4.5 3.0 1.5 1.0 0.0 1.0 4.0�3.0
0.0 2.0�


21 9.5 8.5 3.0 2.0 1.5 1.0 0.0 0.0 1.5 2.0
1.5�3.5�
22 9.0 8.0 2.0 2.0 1.0 1.0 0.0 2.0�1.0 2.0�
0.0 1.0
23 9.5 8.5 2.0 1.5 1.0 0.0 1.0 2.0
1.0 0.0 1.0�3.5�
24 10.5 9.5 2.0 1.5 1.0 0.5 0.0 1.0 3.0�2.0
0.0 2.0�
25 10.5 8.5 1.5 1.0 1.0 0.0 0.0 2.5�3.0�
1.0 1.0 1.5 

26 8.5 7.0 1.5 1.0 1.0 1.0 0.0 0.0 1.0 2.0
2.5�2.0�
27 8.0 7.5 1.5 1.0 1.5 0.5 0.0 0.0 2.0�2.0�
1.0 1.5
28 
 8.0 8.0 1.5 1.0 1.0 0.5 0.0 0.0 1.5�0.5 3.5�
1.0
29 8.0 7.0 1.5 1.5 1.0 0.0 1.0 2.0
1.0 0.0 1.0�2.0�
30 7.0 6.0 1.5 1.0 1.5 1.0 0.0 --- 2.0�2.0
0.0 ---�


6.5 ......
31 7.0 --- 1.5 1.5 0.5 0.0 2.0�
1.5 

MONTH 13.0 6.0 8.5 1.0 
 1.5 2.5�
2.0 0.5 0.0 0.0 4,5�0.0 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 

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


1 1.5 1.5 7.0 6.5 18.5 15.0 21.0 17.5 20.0 16.5 15.5 13.5
2 3.5 1.5 7.0 6.0 18.5 15.0 20.0 17.5 19.0 15.5 14.5 12.0
3 
 2.5 2.0 6.0 6.0 19.5 16.5 22.0 18.0 19.5 16.5 17.0 14.0
4 3.5 2.0 8.5 5.5 21.0 17.0 23.0 18.5 19.0 17.5 16.0 15.0

5 3.5 2.0 7.5 6.5 20.5 17.0 23.0 18.5 17.5 16.5 16.0 13.0 

6 3.5 2.0 9.0 6.0 22.5 18.0 22.0 19.0 18.5 15.0 18.0 14.5
7 3.0 2.0 8.0 7.0 22.0 18.5 22.0 18.0 19.5 15.5 19.0 15.5
8 3.0 2.0 10.0 7.0 21.5 19.5 20.0 16.5 19.5 15.5 19.5 17.0
9 3.5 2.5 12.5 8.0 22.0 19.0 18.0 17.0 20.0 17.0 18.5 15.5
10 
 2.5 2.5 12.5 9.0 23.0 20.0 19.0 16.0 19.5 17.0 16.0 14.0 


11 3.0 2.5 12.5 8.5 23.5 21.0 19.0 16.5 20.5 18.0 17.5 14.0

12 3.5 2.5 13.5 8.5 22.5 20.0 18.5 14.5 19.0 18.0 17.0 14.5

13 4.0 3.0 12.5 10.5 23.5 19.5 18.5 15.5 18.5 16.5 17.5 15.5
14 4.0 3.0 14.5 10.0 24.0 22.0 21.0 16.5 17.5 15.0 17.5 15.5
15 3.5 3.0 14.5 11.0 24.0 21.0 20.0 17.0 18.0 15.0 16.0 14.5 


16 4.0 3.0 13.5 12.5 21.0 19.0 18.0 16.0 19.0 15.0 16.0 13.5
17 4.0 4.0 12.5 11.5 20.0 18.0 19.0 15.0 19.0 15.0 16.5 13.5
18 4.0 4.0 13.5 10.5 19.5 18.0 20.0 16.0 20.0 16.0 16.5 13.5
19 4.5 4.0 14.5 10.5 18.5 16.0 21.0 17.5 21.5 17.0 16.0 14.5
20 5.0 4.5 
 16.5 12.5 20.5 16.5 21.0 18.5 21.5 18.5 14.5 13.0 

21 5.0 5.0 16.0 13.0 21.0 16.5 20.0 17.0 21.0 17.0 14.0 13.0
22 
 5.0 5.0 16.5 12.5 21.0 17.0 20.5 16.5 21.0 18.0 13.0 12.0
23 6.5 5.0 16.0 13.0 20.5 18.0 21.5 17.5 20.0 16.5 12.5 12.0
24 6.0 6.0 16.5 12.5 19.5 17.5 20.5 17.5 19.0 16.0 13.0 10.5
25 7.0 5.5 18.0 13.5 19.0 17.5 19.0 16.5 18.0 15.0 13.0 11.5 

26 6.0 6.0 18.5 13.5 21.0 16.5 21.0 17.5 18.0 16.0 12.0 11.5
27 6.5 6.0 18.0 14.5 21.0 17.5 21.0 17.5 19.0 15.5 12.5 12.0
28 8.0 6.0 18.0 15.0 21.0 17.0 19.5 17.0 18.0 14.5 12.0 10.0
29 7.0 6.0 16.5 15.0 19.5 17.5 20.5 16.5 15.5 12.5 13.5 11.5
30 7.0 6.5 15.5 15.0 20.5 17.0 20.0 17.5 16.0 12.0 13.0 11.0
31 --- ........ 16.0 15.0 --- ...... 
 19.5 17.0 16.0 14.5 --- ---


MONTH 8.0 1.5 18.5 5.5 24.0 15.0 23.0 14.5 21.5 12.0 19.5 10.0 




 

  
  

STREAMS TRIBUTARY TO LAKE MICHIGAN 119 

04058100 MIDDLE BRANCH ESCANABA RIVER NEAR PRINCETON, MI 

LOCATION.--Lat 46°19'02", long 87°30'07", in NNE, 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 ). 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--July 1961 to current year. 

GAGE.--Water-stage recorder. Altitude of gage is 1,100 ft (335 m) from topographic map (nearest 20 ft). 

REMARKS.--Water-discharge record good. Flow regulated by powerplant above station. Since December 1972, additional regulation 27 mi 

(43 km) above station (see sta 04057814). Since January 1973, flow diverted to Green Creek 27 mi (43 km) above station (see sta 

04057813) by industry for iron ore processing and some returned via another Green Creek 0.3 mi (0.5 km) below this station. 


AVERAGE DISCHARGE.--15 years, 221 ft 3 /s (6.259 m3 /s), 14.29 in/yr (363 nmVyr), adjusted for storage and diversion since December 1972. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,580 ft 3 /s (73.1 m3/s) May 6, 1972, gage height, 7.85 ft (2.393 m); minimum

recorded, 2.2 ft 3 /s (0.062 m3 /s) Oct. 5, 1964; minimum daily, 4.1 ft 3/s (0.12 m3/s) Feb. 4, 1967. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Apr. 25 and 26, 1960, reached a stage of 10.5 ft (3.20 m) from floodmark, discharge, 

3,850 ft 3/s (109 m3/s). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,860 ft 3/s (52.7 m3/s) Apr. 19, gage height, 6.98 ft (2.128 m); minimum, 3.4 ft 3/s
(0.10 m3/s) Aug. 2, gage height, 0.67 ft (0.204 m); minimum daily, 20 ft 3/s (0.57 m3 /s) Sept. 25. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 104 118 295 123 122 114 524 428 194 108�83
92 

2 104 118 357 132 121 118 530 398 257 117�84
47 

3 100 118 257 141 143 116 557 446 310 117�
43 56 

4 93 118 255 142 159 118 560 434 286 117�
40 37 

5 93 118 252 138 159 121 587 437 117�
251 98 41 


6 90 117 251 119 144 121 647 455 247 106�
101 43 

7 93 115 244 120 126 121 724 440 155 102�
96 99 

8 90 115 156 123 127 123 777 413 119 96
102�118 

9 93 115 110 140 151 122 383 170 96
826 101�110 


378 179 94 49
10 93 115 127 148 153 129 882 100�


882 94 

12 73 119 139 116 130 114 833 337 196 58 

11 93 117 139 141 136 128 372 197 102�26 


102�29 

13 72 117 139 108 124 112 281 200 117�58
791 45 

14 100 164 141 109 118 110 272 205 123�95
816 49 

15 105 214 220 118 119 111 931 219 283 102�112
52 


16 108 197 264 127 111 126 1090 233 119�110
314 110 

17 104 189 215 127 108 145 1300 470 308 118�65
140 

18 95 182 188 129 107 146 1530 527 193 108
95�22 

19 95 177 251 133 106 143 1720 150 100
476 68�26 

20 95 255 260 128 1670 416 96�
111 141 152 64 89 


21 95 381 254 117 116 144 392 174 40
1460 96�108 

22 95 334 194 118 115 176 1330 383 185 96�35 103 

23 95 269 151 121 117 170 1210 362 163 96�
82 103 

24 95 174 121 181 1160 219 131 96�64
195 121 98 

25 96 100 186 119 131 215 1030 187 96�20
121 97 


26 97 82 164 118 130 336 858 188 134 96�
96 23 

27 159 82 151 115 121 401 701 95�
188 132 58 84 

28 198 83 153 117 113 386 599 188 121 95�
42 103 

29 182 151 113 370 524 186 117 45 99
88 118 85�

30 141 156 150 120 ..-- 378 464 186 117 69�99
101 

31 135 --- 138 119 446 --- 190 --- 95�---
119 


TOTAL 3281 4668 6126 3865 3652 5682 27513 10484 5761 3144�2436 2158 

MEAN 106 198 126 183 192 78.6 71.9
156 125 917 338 101�

MAX 198 381 357 148 159 446 1720 527 314 140
123�118 

MIN 72 82 110 108 106 464 186 117 68�20
110 35 


TOTAL MEAN 215 IN+ 

MIR YR 1976�78770 MAX 1720 MEAN+ 220 1.05 14.26 

CAL YR 1975�78601 MAX 1370 MIN 14 MEAN+ 229 CFSM+ 1.09 14.81 

TOTAL MEAN 215 MIN 20 CFSM+ IN+ 

+Adjusted for diversion and change in contents in Greenwood Reservoir. 
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120� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058100 MIDDLE BRANCH ESCANABA RIVER NEAR PRINCETON, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1963, 1965, 1967 to current year. 


WATER QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

S0E-
CIFIC 

INSTAN- cnN- COLOR 
TANFOUS 

DIS-
DUCT-
ANCE PH 

AIR 
TEmPER- TE ,PER-

(PLAT-
INUM-

TUR-
BID-

DATE 
TIME CHARGE 

(CFS) 
(MICRO-
mH0s) (UNITS) 

ATUPE 
(DEG C) 

ATUPE 
(DEG C) 

COBALT 
UNITS) 

ITY 
(JTU) 

OCT 
29... 

NOV 
1015 198 72 7.9 2.0 7.0 55 2 

19... vino 177 74 7.2 10.0 2.0 50 3 
DEC 
17... 1130 185 72 7.8 -15.0 .0 80 1 

JAN 
20,.. 1230 135 9? 7.9 .0 60 3 

FF8 
19... 0945 105 90 7.7 -1.0 .0 70 3 

MAR 
25... 1090 349 69 7.2 3.5 .0 70 3 

APP 
27... 1115 707 49 7.2 2.0 5.0 60 2 

MAY 
17... 1010 542 51 7.8 8.0 12.5 16 2 

JUN 
15•• • 1425 320 5? 7.4 26.0 23.0 90 2 

Jul 
13... 1130 125 83 7.3 20.0 19.5 39 3 

AUG 
12." 1035 6.5 85 7.5 24.5 22.0 25 2 

SFP 
09... 1045 109 88 7.5 16.0 19.0 35 6 

OIS••• 
DIS.•. SOLvEo TOTAL DIS-

SOLVED mAG- NITRITE IIS- TOTAL SOLVED 
MARTI.. CAL- NE... PLUS TOTAL SOLVED MAN.. MAN 
NESS CIUM STOW NTTPATF !RON IRON GANESE GANESE 

(CA,mG) (CA) (MG) (N) (FF) (FE) (MN) (MN) 
DATF (mG/L) (mG/L) (MG/L1 (mA/L) (UG/L) (UG/L) (UG/L) (UG/L) 

OCT 
29... 36 d.9 3.3 .56 1200 630 75 70 

NOV 
19... 31 2.6 850 60d.1��.21��490 50 

DEC 
17... 40 11 3.1 .21 890 600 30 30 

JAN 
20... 42 11 3.5 .19 1200 690 50 50 

fFP 
19... 45 3.6 .22 1200 3012 860�10 

MAP 
25... 36 9.9 2.8 .16 920 600 50 40 

APR 
27... 24 7.0 1.5 .16 990 420 50 30 

MAY 
17... 24 6.0 ?.1 .12 590 360 50 30 

JUN 
15o.. 33 8.4 2.9 .13 1000 650 80 60 

JUL 
13... 41 11 3.3 .09 980 540 130 100 

A116 
12... 44 11 3.9 .07 880 460 110 70 

SFP 
09... 45 11 4.? .07 1300 650 90 60 
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04058120 GREEN CREEK NEAR PALMER, MI 


LOCATION.--Lat 46°22'22", long 87°36'21", in NW* sec.19, T.46 N., R.26 W., Marquette County, Hydrologic Unit 04030110, at culvert on 

County Road 565, 4.5 miles (7.2 km) south of Palmer. 


DRAINAGE AREA.--8.42 mil (21.81 km2). 


PERIOD OF RECORD.--Water years 1964-65, 1969 to current year. 


REMARKS.--Since 1970, industrial diversion into headwaters from Schweitzer Reservoir (see sta 04058190), for iron ore processing. 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-
CIFIC 

INSTAN- CON- COLOR 
TANEOUS 
NS-

DUCT-
ANCF PH 

AIR 
TEMPER- TEMPER-

(PLAT-
INUM-

TUR-
BID-

TIME CHARGE (MICRO- ATURE ATURE COBALT ITY 
DATE (CFS) MHOS) (UNITS) (DEG C) (DEG C) UNITS) (JTU) 

OCT 
29... 1525 16 360 8.0 2.0 6.5 5 2 

NOV 
19... 1320 30 377 7.9 10.5 4.5 25 2 

DEC 
18... 1130 26 426 8.1 -12.0 .0 0 1 

JAN 
23... 1115 15 404 8.0 -13.0 .0 0 1 

FEN 
18... 1045 27 398 8.1 -1.0 1.0 10 2 

MAR 
24... 1130 35 394 8.0 10.5 2.5 10 2 
APR 
20o.. 1535 65 330 8.0 16.5 12.5 
27... 1515 35 338 8.2 8.0 6.0 6 2 

MAY 
17... 1000 32 343 8.2 8.0 11.5 15 1 

JUN 
15... 1140 22 374 8.1 23.0 23.0 7 2 

JUL 
13... 1630 17 407 8.0 25.5 23.0 7 1 

AUG 
1?... 1400 13 407 8.1 20.0 22.0 6 1 

SEP 
09... 1350 8.9 426 8.1 16.5 19.0 8 3 

Ills-

DIS- SOLVED TOTAL� DIS-

SOLVED mAG- NITRITE�oI5- TOTAL SOLVED 


HARD- CAL- NF- PLUS TOTAL SOLVED MAN- MAN­
NESS CIUM SLUM NITQATE IRON IRON GANESE GANESE 


(CA.MG)�(CA)�(MO)�(FE)�(MN)��
(N)�(FE) (MN) 

DATE�(mG/L) (mG/L)�(UG/L) (UG/L)
(MG/L)�(.4G/L)��(0G/L1�(UG/L)��


OCT 

29... 110 19 14 .79 550 110 90 70 


NOV 

19... 110 19 14 .19 320 80 60 60 


DFC 

18... 110 19 15 .60 300 90 130 


JAN 

23... 110 18 16 .74 360 100 340 340 


FFR 

18... 110 17 16 .76 400 130 440 


MAP 

24... 110 17 16 .85 460 90 350 350 

APO 

20... -- 120 90 

27... 91 15 13 .63 500 150 130 120 

MAY 

17... 120 22 15 .43 300 60 70 30 


Jut'! 

15... 110 19 15 .21 360 90 150 50 


JUL 

13... 120 18 17 .19 370 80 130 40 


Atm 

1?... 120 17 18 .05 240 40 100 20 


SFP 

09... 120 19 18 .03 330 80 90 50 


http:AREA.--8.42


 
 
 
 

 

 
 
 
 
 
 
 
 

 

 

122T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058190 SCHWEITZER RESERVOIR NEAR PALMER, MI 


LOCATION.--Lat 46°25'00", long 87°38'48", in SE4 NWN 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 nd (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 10 above mean sea level (Cleveland-Cliffs Iron CO. bench mark). 

Gage readings have been converted to elevations above mean sea level. Prior to Oct. 25, 1967, nonrecording gage at same site and 

datum. 


REMRRKS.--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 (see sta 04058200). An average of 3.5 ft3/s (0.099 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 

24 ft3/s (0.68 m3/s) was diverted from reservoir for iron ore processing and some returned to the Middle Branch Escanaba River 

basin by Green Creek. Since January 1973, controlled diversion from Greenwood Reservoir (see sta 04057811) via Greenwood Diversion 

(see sta 04057813) into Schweitzer Reservoir. Controlled inflow averaged 11.7 ft3/s (0.33 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, 5,580 acre-ft (6.88 hm3) Apr. 17, elevation, 1,338.7 ft (408.04 m); minimum, 4,020 acre-ft 

(4.96 hm3) Sept. 5, 6, elevation, 1,333.9 ft (406.57 m). 


MINTHEND ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


Change in contents 
Elevation Contents (acre-T(equivalent 

Date (feet) (acre-feet) feet)Tin ft3/s) 

Sept. 30 T 
Oct. 31TT 

1336.4 
1335.7 

4770 
4560 

--T--
-210 -3.4 

Nov. 30TT 1338.3 5420 +860 +14.5 
Dec. 31TT 1337.7 5200 -220 -3.6 

CAL YR 1975 T +550 +0.8 

Jan. 31TT 1336.3 4740 -460 -7.5 
Feb. 29TT 1335.1 4380 -360 -6.3 
Mar. 31TT 1338.4 5460 +1080 +17.6 
Apr. 
May 
June 

30TT 
31TT 
30TT 

1338.2 
1338.2 
1337.7 

5380 
5380 
5200 

-80 
0 

-180 

-1.3 
0 
-3.0 

July 31TT 
Aug. 31TT 
Sept. 30 T 

1335.8 
1334.0 
1334.4 

4590 
4050 
4170 

-610 
-540 
+120 

-9.9 
-8.8 
+2.0 

WTR YR 1976 T -600 -.8 

http:1,338.00
http:1,300.00


123 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04058200 SCHWEITZER CREEK NEAR PALMER, MI 


LOCATION.--Lat 46°24'40", long 87°37'27", in SW4 sec.1, T.46 N., R.27 W., Marquette County, Hydrologic Unit 04030110, on right bank 

10 ft (3 m) upstream from highway bridge, 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) Bout topographic map (nearest 

10 ft). Prior to Aug. 21, 1961, nonrecording gage at same site and datum. 


REMARKS.--Records good. Since August 1962, flow completely regulated by Schweitzer Reservoir (see sta 04058190), 1.0 mi (1.6 km) above 

station. An average of 3.5 ft /s (0.099 m3/s) was diverted from headwaters of basin by the city of Ishpeming for municipal supply 

and the effluent discharged to the Carp River basin. An average of 24 ft3/s (0.68 m3/s) was diverted from Schweitzer Reservoir by 

industry for iron ore processing and some returned to the Middle Branch Escanaba River via Green Creek. Diversion into Schweitzer 

Reservoir from Greenwood Reservoir via Greenwood DiverSion (see sta 04057813). Several observations of water temperature were made 

during the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 860 ft3/s (24.4 m3/s) May 31, 1970, gage height, 6.50 ft (1.981 m); minimum, 0.4 ft3/s 

(0.011 m3/s) Sept. 6, 1962, gage height, 1.22 ft (0.372 m); minimum daily, 1.0 ft3/s (0.028 m3/s) Apr. 9-18, May 5, 6, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 145 ft3/s (4.11 m3/s) Apr. 15, 17; minimum discharge, 3.1 ft3/s (0.088 m3/s) 

Sept. 14, 22, gage height, 2.77 ft (0.844 m); minimum daily, 4.1 ft3/s (0.12 m3/s) Mar. 7, 8, 11, 14-17, Sept. 22, 25, 29, 30. 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 4.4 4.4 36 4.7 4.4 4.2 77 30 40 4.7 4.5 4.5 

2 4.4 4.3 36 4.7 4.4 4.2 67 31 29 4.7 4.5 4.5 

3 4.4 4.3 26 4.7 4.4 4.2 73 31 18 4.7 4.5 4.4 

4 4.4 4.3 19 4.5 4.3 4.2 69 32 14 4.7 4.6 4.4 

5 4.4 4.4 15 4.5 4.2 4.2 77 45 11 4.4 4.7 4.4 


6 4.4 4.4 17 4.5 4.2 4.2 88 45 9.0 4.4 4.6 4.4 

7 4.4 4.4 14 4.5 4.2 4.1 107 36 8.0 4.4 4.5 4.4 

8 4.4 4.5 9.7 4.5 4.2 4.1 99 28 6.3 4.7 4.5 4.4 

9 4.4 4.9 5.9 4.5 4.3 4.2 88 23 6.6 4.9 4.5 4.4 

10 4.4 5.1 5.0 4.5 4.3 4.2 97 20 8.2 4.7 4.5 4.4 


11 4.4 4.7 4.7 4.5 4.2 4.1 88 15 7.4 4.4 4.5 4.4 

12 4.4 5.1 4.7 4.5 4.2 4.2 72 12 5.6 4.7 4.6 4.3 

13 4.4 4.9 4.5 4.5 4.2 4.2 71 12 33 4.4 4.6 4.3 

14 4.6 4.9 10 4.5 4.2 4.1 87 14 47 4.7 4.6 4.5 

15 4.4 4.9 31 4.5 4.4 4.1 145 14 26 4.6 4.5 4.2 


16 4.4 4.7 32 4.5 4.2 4.1 141 53 14 4.6 4.5 4.2 

17 4.4 4.7 23 4.5 4.2 4.1 145 95 7.8 4.6 4.5 4.2 

18 4.4 4.7 15 4.5 4.3 4.2 141 68 9.3 4.5 4.5 4.3 

19 4.4 4.7 9.5 4.4 4.2 4.5 136 45 7.1 4.5 4.4 4.2 

20 4.4 4.9 8.8 4.5 4.2 5.0 92 33 5.7 4.9 4.4 4.3 


21 4.4 4.9 7.3 4.5 4.2 5.2 70 24 5.0 4.5 4.4 4.5 

22 4.2 4.9 6.5 4.5 4.2 5.0 92 19 4.9 4.5 4.4 4.1 

23 4.6 4.7 6.1 4.5 4.2 4.9 127 16 4.9 4.5 4.4 4.2 

24 4.5 4.7 5.1 4.5 4.2 5.1 92 13 4.9 4.5 4.4 4.2 

25 4.6 4.9 4.7 4.5 4.3 5.3 60 11 4.8 4.5 4.4 4.1 


26 4.4 4.7 4.7 4.5 4.3 6.1 45 10 4.9 4.5 4.4 4.2 

27 4.3 4.7 4.7 4.3 4.2 6.0 39 9.9 4.7 4.5 4.4 4.2 

28 4.4 4.7 4.7 4.5 4.2 5.5 33 9.8 4.9 4.5 4.4 4.2 

29 4.4 5.5 4.7 4.4 4.2 5.7 32 10 4.9 4.5 4.4 4.1 

30 4.4 25 4.7 4.5 --- 8.8 28 17 4.7 4.5 4.4 4.1 

31 4.4 --- 4.7 4.4 53 --- 39 --- 4.4 4.4 ..-


TOTAL 136.8 161.9 384.7 139.6 123.2 195.0 2578 860.7 361.6 141.6 138.9 129.0 

MEAN 4.41 5.40 12.4 4.50 4.25 6.29 85.9 27.8 12.1 4.57 4.48 4.30 

MAX 4.6 25 36 4.7 4.4 53 145 95 47 4.9 4.7 4.5 

MIN 4.2 4.3 4.5 4.3 4.2 4.1 28 9.8 4.7 4.4 4.4 4.1 


CAL YR 1975�TOTAL 4402.4 MEAN 12.1 MAX 237��
MIN 3.8 

MTR YR 1976�5351.0 MEAN 14.6 MIN 4.1
TOTAL MAX 145��




�
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124T STREAMS TRIBUTARY TO LAKE MICHIGAN 

04058250 WARNER CREEK TRIBUTARY NEAR PALMER, MI 

LOCATION.--Lat 46°25'20", long 87°36'09", in NW4 SE4 sec.31, T.47 N., R.26 W., Marquette County, Hydrologic Unit 04030110, at double 

culvert on County Road 565, 0.3 mile (0.5 km) upstream from mouth, and 0.8 mile (1.3 km) south of Palmer. 


DRAINAGE AREA.--4.05 mil (10.49 km2). 


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


WATER-DUALITY nATA, WATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-

CIFIC 


IMSTAN .-� COLOR
CON-T
 
TANFOUS DUCT-TAIRT(PLAT- TUR-

()IS- ANCFTPH TEMPER- TEMPER- INUM-T
BID-


TIME CHARGE (MICRO-TATupE ATURE COBALT ITT
T

OATE (CFS) N00051TT(UNITS) (DFG C1TT(DEG C)�UNITS)T(UTU) 

OCT 
21... 1345 2.2 381 7.8 17.0 6.5 0 0 

NOV 
21... 1030 2.3 233 8.0 2.0 .0 35 4 

DFC 
1 8... 1030 3.3 274 7.2 -18.0 .0 70 8 

JAN) 
?3... 1315 .78 315 7.9 -3.5 .0 30 6 
FFP 
18... 1150 .89 318 7.9 -1.0 .5 60 15 

MAP 
31... 1030 21 136 7.2 1.0 .0 30 10 
APP 
27... 1545 4.5 135 7.3 8.0 6.0 45 2 
MAY 
17... 1415 A.4 132 7.3 9.0 11.0 45 2 

JUN 
15... 1100 ?.1 18? 7.4 23.0 22.0 60 2 

knit_ 
14... 1245 .62 244 7.2 24.5 18.0 27 3 
Am; 

1?... 1515 3.1 311 7.4 20.0 20.5 6 2 


SEP 

09... 1610 .35 311 7.2 19.0 17.5 17 3 


Ofq.. 

nTs- sotvEn TOTALT DIS-

SOIVEO MAO- NITRITETDIS- TOTAL SOLVED 


HApn- CAL- NE- PLUS TOTAL SOLVED MAN- MAN­
NESS CIUm SKIM NITRATE IRON IRON GANESE GANESE 


(CA,''G)�(CA) (MG)��TT(MN)TT
(N) (FE) (FE) (MN) 

PATE (MG/L) (mG/L) (mG/L) (mG/L) (11G/L) (0G/L) (UG/L) "IUG/L1 


((CT 

T
13 .70 40 200 


NOV 

21...T98T .52 150 200 


21... 140T13TT390TT200TT


25T8.7T840TT200TT

DFC 


110T10TT720TT 460
26 .62 210T

JAN 

23...�100T25T9.7T840TT1100TT
.40 270 1000 


FFP 
�
1 8... 100T10TT1100TT 1500
24 .22 150T

MAP 

31...�16T.51T200 170
65T6.1T970T170TT

APP 

27...�15T.18 290 220
57T4.8T470TT220TT

MAY 

17...�13T.13 220T80
56T5.8 500TT90T


JUN 

IS...�28T.04T710�130
ionT8.3T1100T140T


JUL 

14...T26T.03 1300TT640�370
110T10T 370T


AUG 

12...�31T.05 30�60
140T15T260TT70T


5FP 

09...�34 .01T̀'80'�120
150T16TT390T130T


http:AREA.--4.05
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04058300 WARNER CREEK NEAR PALMER, Na 


LOCATION.--Lat 46°24'09", long 87°32'39", in NW' sec.10, T.46 N., R.26 W., Marquette County, Hydrologic Unit 04030110, on left bank 

10 ft (3 m) upstream from bridge on county highway, 0.1 mi (0.2 km) upstream from confluence with Schweitzer Creek, and 3.5 mi 

(5.6 km) southeast of Palmer. 


DRAINAGE AREA.--14.2 mil (36.8 km2). 


PERIOD OF RECORD.--July 1961 to September 1968, October 1972 to current year. Occasional low-flow measurements, water years 1969-70, 

and annual maximum, water-years 1970-72 (corrected). 


GAGE.--Water-stage recorder. Altitude of gage is 1,190 ft (363 m) from topographic map (nearest 10 ft). Prior to Aug. 22, 1961, non-

recording gage at present site and datum. 


REMARKS.--Records poor. Headwaters are affected by waste effluent and mine pumpage. Discharge during the year includes flow resulting 

from the dewatering of Gribben Lake basin 1.0 mi (1.6 km) above station. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--7 years, (1962-68), 15.8 ft3/s (0.447 m3/s), 15.11 in/yr (384 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 600 ft3/s (17.0 m3/s) corrected, May 31, 1970, gage height, 8.95 ft (2.728 m), back­
water from Schweitzer Creek; minimum discharge, 0.5 ft3/s (0.014 m3/s) Sept. 10, 1961, gage height, 0.79 ft (0.241 m). 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 115 ft3/s (3.26 m3/s) Apr. 16; maximum gage height, 4.69 ft (1.430 m) Apr. 1 

(backwater from Schweitzer Creek); minimum discharge, 2.1 ft /s (0.059 m3/s) Sept. 8, gage height, 1.01 ft (0.308 m). 


DISCHARGE. IN CURIC FEET PER SECOND• MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 
2 

4.8 
7.9 

4.6 
5.0 

40
♦5 

10 
10 

8.4 
8.4 

9.5 
9.5 

54 
68 

28 
29 

25 
20 

5.9 
5.0 

16 
14 

9.4 
9.1 

3 4.8 4.6 35 11 45 9.5 66 32 18 4.8 15 10 
4 4.5 5.0 28 11 40 9.5 64 33 15 4.5 16 8.8 
5 4.2 5.0 26 10 8.5 9.5 66 35 13 4.4 24 3.6 

6 4.1 5.5 34 10 8.5 9.5 70 28 11 4.4 35 2.8 
7 4.1 5.2 24 10 8.5 9.5 78 24 9.2 5.0 26 2.8 
8 
9 

4.0 
4.3 

7.0 
7.5 

18 
15 

9.5 
9.5 

8.5 
8.5 

9.5 
9.5 

86 
86 

22 
20 

9.6 
9.5 

6.0 
6.0 

18 
15 

2.3 
2.5 

10 5.2 13 14 9.5 8.5 9.5 90 17 9.3 7.5 14 2.5 

11 5.7 14 14 9.5 8.8 9.5 80 16 8.8 6.6 14 2.6 
12 
13 

6.0 
5.9 

13 
16 

14 
14 

9.0 
9.0 

8.8 
8.8 

9.5 
9.5 

74 
68 

15 
14 

8.0 
23 

5.5 
5.0 

14 
14 

3.4 
3.6 

14 5.6 14 20 9.0 8.8 9.5 74 18 33 4.8 14 3.6 
15 5.6 12 33 9.0 8.8 9.5 100 17 17 5.0 14 3.6 

16 5.8 11 30 9.0 8.8 9.5 115 30 18 4.8 13 3.6 
17 5.4 10 22 9.0 9.0 9.5 105 50 13 5.2 13 3.6 
18 5.7 10 20 9.0 9.0 9.5 95 40 12 5.0 14 3.6 
19 6.1 12 18 9.0 9.0 10 75 30 13 5.2 14 3.6 
20 6.0 13 17 8.8 9.0 12 40 26 11 10 13 4.0 

21 5.5 14 16 8.5 9.0 15 35 24 7.6 16 14 4.6 
22 5.9 14 16 8.5 9.0 14 50 19 8.2 18 14 4.6 
23 5.7 12 16 8.5 9.0 14 70 19 8.2 16 12 3.7 
24 6.8 10 15 8.5 9.0 18 58 19 7.3 19 12 3.6 
25 , 7.9 10 14 8.5 9.0 23 48 17 6.6 18 7.9 3.6 

26 7.0 10 13 8.5 9.0 27 40 16 6.8 16 9.1 3.6 
27 6.1 10 12 8.4 9.0 30 34 14 6.3 15 9.4 3.6 
28 5.7 9.4 11 8.4 9.0 30 30 14 6.3 14 7.9 3.6 
29 6.3 10 11 8.4 9.0 35 29 13 6.1 17 7.0 3.6 
30 5.9 22 11 8.4 --- 42 28 16 6.1 19 8.8 3.6 
31 4.6 --- 11 8.4 48 --- 27 --- 18 9.7 ---

TOTAL 
MEAN 

173.1 
5.58 

308.8 
10.3 

627 
20.2 

283.8 
9.15 

322.6 
11.1 

489.0 
15.8 

1976 
65.9 

722 
23.3 

365.9 
12.2 

296.6 
9.57 

441.8 
14.3 

127.1 
4.24 

MAX 
MIN 

7.9 
4.0 

22 
4.6 

45 
11 

11 
8.4 

45 
8.4 

48 
9.5 

115 
28 

50 
13 

33 
6.1 

19 
4.4 

35 
7.0 

10 
2.3 

CAL YR 1975�TOTAL 5333.4 MEAN 14.6�MIN 2.5
MAX 190 

TOTAL 6133.7 MEAN 16.8�
MTR YR 1976� MAX 115 MIN 2.3 




 

126T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058400 GOOSE LAKE OUTLET NEAR SANDS STATION, MI 


LOCATION.--Lat 46°23'36", long 87°29'40", in SEA SEA 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 lan) 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 record good. Some mine water pumped into basin at headwaters. Discharge during the year includes flow 

resulting from the dewatering of Gribben Lake basin about 3 mi (5 km) above station. 


AVERAGE DISCHARGE.--10 years (1966-75), 32.8 ft3/s (0.929 m3/s), 11.88 in/yr (302 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 458 ft3/s (13.0 m3/s) May 31, 1970, gage height, 5.89 ft (1.795 m); minimum, 

4.0 ft3/s (0.113 m3/s) Aug. 26, Sept. 6, 8, 10, 13, 25, 28, 30, 1976, gage height, 1.37 ft (0.418 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 259 ft3/s (7.33 m3/s) Apr. 15, gage height, 4.90 ft (1.494 m); minimum, 4.0 ft3/s 

(0.113 m3/s) Aug. 26, Sept. 6, 8, 10, 13, 25, 28, 30, gage height, 1.37 ft (0.418 m). 


DISCHARGE ► IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 
2 

10 
11 

9.9 
9.6 

39 
45 

23�15 17 
22�15 16 

113 
146 

68 
67 

56 
50 

18 
17 

5.8 
5.6 

4.5 
4.6 

3 10 9.3 50 23�15 18 143 66 45 16 5.4 4.5 
4 10 9.6 47 20�15 18 134 64 43 16 5.7 4.4 
5 9.6 9.0 45 20�15 17 136 65 40 15 6.0 4.4 

6 9.4 9.0 40 19�15 17 142 62 37 15 5.8 4.4 
7 9.7 9.4 39 18�15 17 171 58 35 14 5.5 4.4 
8 9.9 9.6 37 18�15 17 182 53 35 14 5.3 4.4 
9 9.7 10 35 18�15 17 178 49 34 16 5.2 4.3 
10 9.4 14 33 18�16 17 192 46 32 16 5.3 4.3 

11 9.3 13 31 18�16 17 178 43 30 15 5.3 4.3 
12 9.3 16 28 17�15 17 158 40 29 15 7.3 4.3 
13 9.2 23 29 17�15 16 144 39 27 15 6.6 4.2 
14 9.0 23 45 17�15 16 160 41 25 16 5.8 5.5 
15 8.9 22 41 17�15 16 234 38 30 14 5.6 4.5 

16 9.0 21 46 15�15 17 246 73 33 14 5.2 4.5 
17 9.1 21 46 15�15 17 228 87 31 14 5.1 4.4 
18 9.1 21 41 14�16 17 209 83 31 14 5.1 4.3 
19 8.9 23 40 17�16 17 175 73 30 12 5.1 4.4 
20 8.8 27 37 16�16 21 135 65 28 13 4.9 4.4 

21 8.8 28 33 16�16 28 121 58 26 9.2 4.9 4.6 
22 10 33 32 16�16 24 147 52 24 8.0 4.7 4.5 
23 9.8 30 30 16�15 27 162 48 23 7.3 4.7 4.4 
24 10 32 28 15�16 35 132 45 22 6.9 4.7 4.3 
25 9.9 27 29 15�17 43 116 43 22 6.7 4.6 4.3 

26 10 28 27 15�17 56 102 40 21 6.5 4.5 4.3 
27 9.4 27 26 15�17 64 93 38 20 6.4 4.6 4.3 
28 9.6 26 23 15�17 66 85 36 19 6.2 4.4 4.3 
29 9.5 28 24 15�18 80 78 34 19 6.1 4.7 4.3 
30 9.3 43 24 15�mmm 94 73 40 18 6.1 5.2 4.3 
31 11 ....m 24 15 106 ........ 54 mmm 6.0 4.9 ---

TOTAL 296.6 611.4 1094 530�454 965 4513 1668 915 374.4 163.5 132.6 
MEAN 9.57 20.4 35.3 17.1�15.7 31.1 150 53.8 30.5 12.1 5.27 4.42 
MAX 11 43 50 23�18 106 246 87 56 18 7.3 5.5 
MIN 8.8 9.0 23 14�15 16 73 34 18 6.0 4.4 4.2 

CAL YR 1975�10969.5 MEAN 30.1�
TOTAL MAX 354 MIN 6.1 

WTR YR 1976�11717.5 MAX 246 MIN 4.2
TOTAL MEAN 32.0�
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04058400 (DOSE LAKE OUTLET NEAR SANDS STATION, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1962-63, 1967, 1971 to current year. 

wATEP )UALTTY DATA. MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


50E-

CIFIC 


INSTAN-�
CON-

TANFOUS DUCT-TAIR 

0/5- ANCE�
PH TE1PEP- TEMPER-


TIME CHAPGF (MICRO-�ATURE ATURE 

nATF.�(CF5)�(UNITS)�(DEG C)
mmn5)�(DEG C) 


OCT 

09... 1235 9.6 150 8.9 17.0 10.0 

21... 1230 8.2 117 7.3 12.0 6.0 


NOV 

25... 1130 28 250 8.4 -6.5 .5 


DEC 

15... 1200 41 200 7.6 -4.0 .0 


FEq 

04... 1300 15 210 7.4 -12.0 .5 

MAP 

24... 0830 41 199 7.6 2.0 1.0 

APP 

20... 1148 133 200 7.2 14.5 6.5 

MAY 

14... 1200 An 181 7.9 15.0 10.0 


JUN 

03... 1030 46 160 6.9 19.0 13.5 

JUL 

13... 1501 14 178 7.2 25.0 14.0 


AUG 
I I ••• 130n 5.6 110 7.5 27.0 14.5 

127 
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04058500 EAST BRANCH ESCANABA RIVER AT GWINN, Na 


LOCATION.--Lat 46°17'10", long 87°26'00", in NE4 sec.21, T.45 N., R.25 W., Marquette County, Hydrologic Unit 04030110, on right bank 

in county park at Gwinn, 1.1 mi (1.8 km) upstream from mouth. 


DRAINAGE AREA.--124 mil (321 km2). 


WATER-DISCHARGE RECORDS 


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


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,079.2 ft (328.94 m) above mean sea level. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Since August 1962, some regulation by 

Schweitzer Reservoir (see sta 04058190) about 16 mi (26 km) above station. An average of 3.5 ft3/s (0.099 m3/s) was diverted from 

headwaters of basin by the city of Ishpeming for municipal supply and the effluent discharged to the Carp River Basin. An average 

of 24 ft3/s (0.68 m3/s) was diverted from Schweitzer Reservoir by industry for iron ore processing and some returned to the Middle 

Branch Escanaba River via Green Creek. Diversion into Schweitzer Reservoir from Greenwood Reservoir via Greenwood Diversion (see 

sta 04057813). Discharge during the year includes flow resulting from the dewatering of Gribben Lake Basin in the headwaters. 


AVERAGE DISCHARGE.--22 years, 112 ft3/s (3.172 m3/s), 12.27 in/yr (312 mm/yr), adjusted for storage and diversion. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,390 ft3/s (67.7 m3/s) June 1, 1970, gage height, 14.97 ft (4.563 m); minimum, 

19 ft3/s (0.54 m3/s) July 30, Oct. 11, 1963; minimum gage height, 6.46 ft (1.969 m) Sept. 14, 1976. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 778 ft3/s (22.0 m3/s) Apr. 16, gage height, 10.81 ft (3.295 m); minimum, 20 ft3/s 

(0.57 m3/s) Sept. 14, gage height, 6.46 ft (1.969 m). 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 41 39 204 62 46 55 416 81 200 52 39 31 

2 41 39 220 63 46 53 439 76 166 49 38 31 

3 41 38 200 63 46 54 466 88 137 46 38 31 

4 37 37 170 60 46 54 424 79 117 44 40 31 

5 36 37 145 58 46 53 433 94 103 43 44 30 


6 35 38 135 56 47 54 469 98 93 42 49 26 

7 36 38 124 54 47 53 535 79 85 42 54 26 

8 38 39 115 54 47 52 545 61 80 45 47 24 

9 37 41 95 54 48 52 516 45 78 42 41 24 

10 38 55 86 54 48 52 542 34 78 49 40 23 


11 39 68 81 53 49 52 519 22 74 46 40 23 

12 41 61 81 50 48 52 456 12 70 43 41 22 

13 42 79 75 49 48 52 419 04 104 41 50 21 

14 41 77 116 49 48 52 456 14 130 41 41 24 

15 40 69 180 49 48 52 646 12 118 43 40 33 


16 40 66 190 49 48 52 760 273 III 42 38 34 

17 40 66 160 49 48 51 713 437 96 41 36 33 

18 39 66 140 49 50 51 675 351 83 40 36 33 

19 39 68 120 48 50 54 604 257 85 39 37 31 

20 40 79 104 47 51 71 480 203 78 41 36 32 


21 39 89 93 47 51 99 385 173 68 46 35 35 

22 39 85 85 47 50 136 529 143 61 45 34 40 

23 41 115 80 46 51 126 614 131 59 44 34 35 

24 47 76 76 46 51 134 474 122 56 41 33 33 

25 46 72 74 46 52 152 369 114 55 44 32 31 


26 46 71 73 46 55 178 299 110 55 43 29 32 

27 43 69 69 46 57 219 256 105 53 41 30 32 

28 41 66 66 46 59 246 228 100 57 39 29 32 

29 40 67 66 46 58 253 202 97 69 39 29 30 

30 41 144 65 46 --- 297 187 112 58 41 28 30 

31 40 --- 64 46 398 --- 187 --- 41 30 ---


TOTAL 1244 1954 3552 1578 1438 3309 14056 5214 2677 1335 1168 893 

MEAN 40.1 65.1 115 50.9 49.6 107 469 168 89.2 43.1 37.7 29.8 

MAX 47 144 220 63 59 398 760 437 200 52 54 40 

MIN 35 37 64 46 46 51 187 97 53 39 28 21 


MAX MEAN+ 116T0.94 12.70 

WTR YR 1976�38418 MEAN 105�MIN 21 120T0.97 IN+T

CAL YR 1975�TOTAL 34992 MEAN 95.9�1100 MIN 29 CFSM+ IN+T


TOTAL MAX 760 MEAN+ CFSM+ 13.18 


+Adjusted for diversion and change in contents in Schweitzer Reservoir. Records of diversion furnished by 

Cleveland Cliffs Iron Co. and Michigan Department of Environmental Health. 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04058500 EAST BRANCH ESCANABA RIVER AT GWINN, MI--CONTINUED 

WATER-QUALITY RECOR1 

PERIOD OF RECORD.--Water year 1955 to current year. 

WATER OUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-

CIFIC 


INSTAN- CON-� COLOR 

TANFOUS DUCT-�AIR�(PLAT- TUR-

ors- ANCE� BID-
PH TEMPER- TEMPER- INUM-�


TIME CHARGE (MICRO-�ATURE ATURE COBALT ITV 

DATE�(CFS)�(UNITS) (DEG C1- (JTU)
MHOS)T(DEG C)��UNITS)�


OCT 

20... 1440 39 136 7.6 16.0 5.5 30 2 

NOV 
19• • • 0940 68 144 7.7 8.5 3.0 60 4 

DEC 
17... 1030 185 119 7.3 -10.0 .0 80 4 

JAN 
20... 1030 E45 162 7.3 -10.5 .0 40 3 

FEB' 
19... 1045 52 157 7.5 .0 .0 40 3 

MAP 
25... 1130 152 132 7.7 4.0 .5 40 5 

APP 
28 • • • 1545 222 125 7.5 14.5 6.5 38 1 

MAY 
114 ••• 1230 352 92 7.4 12.5 11.0 66 2 

JUN 
15 • • • 1515 115 113 7.6 26.0 21.5 48 2 

JUL 
13 • • • 1030 42 132 7.5 18.0 15.5 33 2 

AUG 
12•�• 0945 40 148 7.4 19.0 18.5 27 2 

SFP 
OR•• • 1510 24 154 7.3 32.5 17.0 13 2 

OIS-

OTS- SOLVED TOTALT DIS-


SOLVED mAG- NITRITE�DIS- TOTAL SOLVED 

HARD- CAL- NE- PLUS TOTAL SOLVED MAN- MAN­
NESS CIUM SIUM NITRATE IRON IRON GANESE GANESE 


(CA.MG)�(MG)��(FE)��(MN)��
(CA) (N) (FE) (MN) 

DATE (MG/L)��(MG/L)��(UG/L)��(UG/L)��
(MG/L) (MG/L) (UG/L) (UG/L) 


OCT 

20... 65��4.9��880TT510 10TT
18 .03 8 


NOV 

19... 71T5.0TT1000��
50 


DEC 

17... 57�4.2��790��40��


20 .25 570 50��


16 .27 380 40 

JAN 

20o.. 5.3�870��40��
74��21�.21 550 30 


FF8 

19...�74�21�.22 600 40��
5.2�1000�� 30 


MAP 

25... 55��4.2 830TT60TT
15�.36 240 40 

APP 

28... 49��14�3.5�500��60��
.17 320 50 

MAY 

18... 35�3.1��690��30��
9.0 .09 250 20 


JUN 

15... 56��4.5�660�� 30
15�.10 390 50��
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04059000 ESCANABA RIVER AT CORNELL, MI 


IDCATION.--Lat 45°54'31", long 87°12'49", in NW4 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. 

Mbnthly 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) above mean sea level (levels by Michigan Department 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, about 50 mi (80 km) upstream (see sta 04058190). Since December 1972, some regulation by Greenwood Reservoir about 60 mi 

(97 km) upstream (see sta 04057811). 


AVERAGE DISCHARGE.--35 years, (1903-12, 1950-76), 894 ft3/s (25.32 m3/s), 13.95 in/yr (354 nm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,500 ft3/s (297 m3/s) May 7, 1960, gage height, 4.90 ft (1.494 m); maximum gage 

height, 6.40 ft (1.951 m) Apr. 9, 1971, backwater from ice; minimum discharge observed, 90 ft /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, 5,920 ft3/s (168 m3/s) Apr. 18, gage height, 3.97 ft (1.210 m); maximum gage height, 

5.18 ft (1.579 m) Mar. 30, backwater from ice; minimum discharge, 126 ft3/s (3.57 m3/s) Sept. 4, gage height, 1.24 ft (0.378 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 363 402 1340 380 360 450 2770 1710 1730 422 251 195 

2 354 375 1200 370 360 430 3100 1660 1610 386 260 187 

3 316 285 1150 370 360 420 3550 1600 1420 429 247 187 

4 322 346 1100 370 370 420 3770 1660 1210 313 247 186 

5 339 349 1050 360 380 420 3980 1600 958 322 211 180 


6 333 345 993 360 380 420 4410 1590 861 318 224 182 

7 330 345 850 350 380 420 4580 1560 760 322 228 185 

8 322 381 700 350 380 420 4480 1470 654 307 278 188 

9 320 413 640 350 390 420 4490 1290 510 314 268 184 

10 284 509 540 350 390 430 4590 1220 831 328 258 177 


11 256 679 560 360 390 420 4180 1130 828 340 252 190 

12 264 727 580 370 380 410 3840 1060 724 329 271 186 

13 296 724 620 370 380 390 3570 974 717 316 261 180 

14 302 761 800 370 370 370 3640 925 1010 325 242 246 

15 279 769 1300 380 370 390 4360 987 911 331 237 183 


16 283 727 1000 380 370 420 5030 1940 941 320 223 180 

17 312 644 850 380 380 430 5290 3280 855 317 221 187 

18 326 626 770 380 380 450 5800 3480 735 327 271 187 

19 294 646 700 370 390 470 5700 2970 591 325 259 198 

20 300 691 650 370 400 540 5180 2390 601 311 275 198 


21 292 1010 620 360 410 640 4570 1970 546 296 259 195 

22 307 901 580 360 420 750 4670 1610 515 305 240 194 

23 327 819 540 360 420 850 4710 1430 495 291 214 203 

24 376 747 510 350 420 950 4250 1220 435 294 184 199 

25 425 636 480 350 430 1100 3720 921 438 275 204 235 


26 425 399 460 350 440 1300 3060 864 391 259 194 196 

27 424 370 440 350 450 1500 2520 840 430 261 220 200 

28 481 420 420 350 460 1800 2250 749 426 270 201 197 

29 479 531 410 360 460 2000 1920 722 406 266 189 200 

30 411 959 400 360 --- 2300 1810 894 423 255 194 202 

31 408 --- 390 360 2620 --- 1530 --- 252 197 ---


TOTAL 10550 17536 22643 11250 11470 24350 119790 47246 22962 9726 7280 5807 

MEAN 340 585 730 363 396 785 3993 1524 765 314 235 194 

MAX 481 1010 1340 380 460 2620 5800 3480 1730 429 278 246 

MIN 256 285 390 350 360 370 1810 722 391 252 184 177 

CFSM .39 .67 .84 .42 .46 .90 4.59 1.75 .88 .36 .27 .22 

IN. .45 .75 .97 .48 .49 1.04 5.12 2.02 .98 .42 .31 .25 


CAL YR 1975�297338 MEAN 815� IN�
TOTAL MAX 6900 MIN 217 CFSM .94 12.71 

WTR YR 1976�TOTAL 310610 MEAN 849�5800 MIN 177 CFSM .98 IN 13.28
MAX 
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04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1969-73, 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1975 to current year. 

WATER TEMPERATURES: February 1975 to current year. 


INSTRUMENTATION.--Water-quality monitor since October 1975. 


REMARKS.--Interruptions in the record were due to malfunctions of the instrument. Monthly samples are collected as a cross-section 

sample in the reach of stream from the County Road 519 bridge to a point 200 ft (61 m) downstream. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 360 micromhos Sept. 10, 1975; minimum daily, 115 micromhos Apr. 24, 25, 1975. 

WATER TEMPERATURES: Maximum daily, 35.0°C July 31, 1975; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum, 274 micromhos Sept. 16; minimum, 122 micromhos Mar. 31. 

WATER TEMPERATURES: Maximum, 31.0°C July 7, 8; minimum, 0.0° on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE- IMME-
CIFIC DIATE FECAL STREP- NON-

INSTAN- CON- PER- COLT- COLT- TOCOCCI CAR-

DATE 
TIME 

TANFOUS 
DIS-

CHARGE 
(CFS) 

DUCT-
ANCF 

(MICRO-
MHOS) 

PH 

(UNITS) 

TEmPFR-
ATUPE 

(DEG C) 

DIS-
SOLVED 
OXYGEN 
(mG/L) 

CENT 
SATUR-
ATION 

FORM 
(COL. 
PER 

100 ML) 

FORM 
(COL. 
PER 

100 ML) 

(COL-
ONIES 
PER 

100 ML) 

HARD-
NESS 

(CA.mG) 
(MG/L1 

BONATE 
HARD-
NESS 
(MG/L) 

OCT 
10... 1400 260 183 8.3 11.5 10.8 102 32 <1 33 99 7 

NOV 
13... 

DEC 
1400 720 179 7.7 3.0 13.7 103 24 6 51 97 12 

05... 
FER 

1015 1020 151 7.2 .5 15.2 110 56 15 14 71 9 

09... 
MAR 

1300 393 198 7.9 .0 13.1 92 1 1 1 100 0 

19... 
APR 

1100 468 235 7.8 .0 13.6 95 3 1 <1 110 5 

15... 1030 4290 95 7.7 5.0 12.4 99 11 3 2 50 4 
MAY 
20... 

JUN 
1210 2420 105 8.2 13.0 10.4 100 39 12 12 58 5 

09... 1130 485 161 8.3 20.0 9.7 110 84 8 75 87 3 
JUL 
09... 1030 337 192 8.3 19.5 9.7 100 >1000 6 91 94 0 
AUG 
19... 1200 268 200 8.1 27.5 10.5 120 44 3 18 96 6 

SEP 
17... 
29... 

1300 
1215 

215 
203 

718 
197 

8.0 
8.3 

15.0 
10.5 

10.3 
10.5 

100 
100 

80 
73 

3 
2 

11 
24 

100 
100 

0 
0 

DTS-�015-

DIS- SOLVED�SODIUM SOLVEDT ms- DIS-

SOLVED mAG- DIS- AD- po-�ALKA-�DIS- SOLVED SOLVED 

CAL- NF- SOLVED SORP- TAs- PICAP- CAP- UNITY CARBON SOLVED CHLO- FLUO-

CIUM� SIUm RnNATE RONATE� RIDE
STUm SODIUM TTON� AS DIOXIDE SULFATE RIDF�

(CA)�(MG) (NA)��(K)��CAC03 (SO4) (F)
PATIO (HCO3) (CO3)��(CO2)��(CL)��


DATE (mG/L)��(mG/L) (MG/L)��(mG/L)�( (MG/L) (MG/L)��
(mG/L) (mG/L)��,G/L) (MG/L)��(MG/L1 


OCT 

10... 24 9.5 3.1 .1 1.1 112 0 92 .9 10 3.0 .2 


NOV 

13... 23 9.6 2.5 .1 1.0 104 0 85 3.3 12 2.9 .1


DEC 

05.4.. 17 6.9 2.5 .1 .9 76 0 62 7.7 14 3.3 .6 


FEB 

09o., 26 9.5 5.0 .2 1.3 142 0 116 2.9 11 3.1 .3 

MAR 

19... 25 11 4.9 .2 1,2 128 0 105 3.2 10 3.5 .3 

APR 

15... 12 4.9 1.7 .1 56 0 46 1.8 10 2.3 .1 


MAY 

20... 14 5.5 1.2 .1 .4 64 0 52 .6 8.9 1.3 
 .1 

JUN 

09... 21 8.4 2.3 .1 .9 102 0 84 .8 9.4 3.1 .1

JUL 

09... 22 9.6 3.0 .1 1.0 122 0 100 1.0 10 1.1 .1 

AUG 

19... 23 9.3 5.1 .2 1.0 110 0 90 1.4 8.2 3.6 .1 


SEP 

17... 24 10 4.1 .2 1.1 130 0 107 2.1 6.3 3.9 n.2 


24 9.8 3.7 .2 1.0 122 0 100 1.0 7.5 2.9 .1 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL, MI-CONTINUED 


WATEROUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976,..CONTINUED 


DIS- DIS-TT SUS-T
SUS. 

SOLVED SOLVED DIS- TOTALT PENDED SED. 


DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTALT
SUS- SEDI- SIEVE 

SOLVED (PESI- (SUM OFTPLUSTTNITRO-TTPENDEDTDIAM.
SOLIDS NITRO- PHns-TMENTT

SILICA DUEAT CONSTI-T(TONSTGFN GENTTSEDI-TT% FINER
NITRATET pHoRuS DIS-T

(5IO2) 180 C) TUENTS)T (N)�(P)TCHARGET
PFPT
(N)�(NO3)�MENTTTHAN 


DATE� (MG/L1��(MG/L)�(MG/L1�(MG/L)T.062 MM
(MG/L) (MG/L) DAY)�(MG/L)�(MG/L)�(T/DAY)T


OCT 
10•• • 7.7 108 114 75.9 .07 .38 1.7 .01 5 3.5 100 

NOV 
13... 7.7 129 111 251 .17 .59 2.6 .01 1 1.9 100 

DEC 
05•• • 8.4 104 91 286 .30 .72 3.2 .02 0 .00 100 

FER 
09... 9.9 156 136 166 .27 .57 2.5 .01 9 9.5 100 

MAP 
19•• • 10 134 129 169 .28 .55 2.4 .02 7 8.8 100 

APR 

15• • • 6.4 86 66 996 .17 .70 3.1 .02 5 58 100 
MAY 
20• • • 4.4 84 67 549 .04 .52 2.3 .02 3 20 100 

JUN 
09... 4.6 114 100 149 .05 .55 2.4 .05 14 18 100 

JUL 
09... 6.6 121 114 110 .07 .47 2.1 .01 5 4.5 100 

AUG 
19•• • 7.1 124 112 89.7 .05 .33 1.5 .02 5 3.6 100 

SEP 
17• • • 6.9 122 120 70.8 .04 .22 .97 .09 1 .58 100 
29... 7.5 123 117 67.4 .06 .24 1.1 .04 1 .55 100 

DIS­ DIS-
DIS- TOTAL SOLVED TOTAL SOLVEDTDIS-TDIS-• 

TOTALTSOLVED CAD­ CAD­ CHRO- CHRO- TOTAL SOLVED TOTAL SOLVED TOTAL 
ARSENIC ARSENIC MIUM MIUM MIUM MIUM COBALT COBALT COPPER COPPER IRON 

TIMET(AS)T(AS) (CD) (CD) (CR) (CR)TT(CO) (CO)TT(CU) (CU)TT(FE) 
DATET(UG/L)T(UG/L) ((1G/L) (UG/L) ((JG/L)�(UG/L)T(UG/L) (UG/L)TT(UG/L) (UG/L)TT(UG/L) 

OCT 
10••• 1400 0 0 0 0 <10 3 0 o 8 2 600 

FEB 
9... 1300 1 0 0 0 10 0 0 0 42 0 810 
APR 
15... 1030 0 0 0 0 10 10 1 10 10 540 

JUL 
09• • • 1030 1 1 0 0 10 10 1 0 0 410 

DIS-� DIS-

DIS-�DIS-�SOLVED�DIS-T
 TOTAL 

SOLVED TOTAL SOLVED MAN-�


TOTAL� TOTALTSOLVEDTDIS-T

SOLVED SELE- SELE- TOTAL SOLVED ORGANIC 


IRONTLEAD GANESE GANESE MERCURY MERCURY NIUM NIUMTT

MAN- TOTALT


ZINC CARBON 

(FE)TT(MN)T(HG)T(SE)TT (C) 


ZINC�
LEADT

(PB) (PR)T(MN)T(HG)T(SE) (ZN) (ZN)TT


DATET(UG/L) (UG/L) (uG/L)TT(UG/L)T (UG/L)�(MG/L)
(UG/L)T(UG/L)TT(uG/L)T(OWL) (UG/L)TT(UG/L)T


OCT 

10... 320T6 0TT40T8�.4�.2T
 4.2 


FEB 

09... 380��17 7��20 0��.2 .0��0 0��0�


0 0TT40T0�


7.8 

APR 

15".� 5T10TT
 13
280T 30 <.5 <.5��0 0��30�


JUL 

09...�200T1 1TT60 0TT<.5��0 0��10 10��
6.9
<.5 
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04059000 ESCANABA RIVER AT CORNELL, NU-CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

PERIPHYTON 


LENGTH PERI-�UNCOR- UNCOR-

OF PHYTON PERI- RECTED RECTED 

FXPO- BIOMASS PHYTON PERI- PEPI-

SURF TOTAL BIOMASS PHYTON PHYTON 


(DAYS) DRY��
ASH CHLORO- CHLORO-

WEIGHT�
WEIGHT PHYLL A PHYLL 8 


DATE�G/SO M�
G/SQ M MG/SO M MG/SO M 


NOV 

13... 34 26.0 18.0 3.60 .000 

MAR 
19... 39 .400 .200 .000 .000 

MAY 
20... 35 .923 .692 .192 .000 
AUG 
19• • • 41 12.6 8.31 9.22 .528 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 10. 1975 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


820 CELLS/ML 


PER_CENT
_ORGANISM NAME _COMMON NAME�CELLS/ML�


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 34�4 

...SCENEDESMACEAE 


D ....CRUCIGENIA �_a 

TOTALS 310T37 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF�DIATOMS 

..PENNALES� PENNATE 

...ACHNANTHACEAE 


D ....ACHNANTHES 210�25 

...CYMBELLACEAE 

....CYMBELLA 34�4 

...DIATOMACEAE 

....DIATOMA 69�8 

...FRAGILARIACEAE 

....SYNEDRA 34�4 

...GOMPHONEMATACEAF 

....GOMPHONEMA 69�8 

...NAVICULACEAE�NIAVICULOID 

....NAV/CULA 34�4 

...NITZSCHIACEAE 

....NITZSCHIA _____ti�
__a 


520�
TOTALS�61 




134T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV.T
13,T
1975 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,200 CELLS/ML 


_ORGANISMTNAME _COMMON NAME_ CELLS/ML PER_CENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...SCENEDESMACEAE 

L ....SCENEDESMUS 0 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..PENNALES PENNATE 
...ACHNANTHACEAE 

D ....ACHNANTHES 630 53 
LT....COCCONEIS 0 
...CYMBELLACEAE 
....CYMBELLA 63 5 
...DIATOMACEAE 
....DIATOMA 63 5 
...EUNOTIACEAE 
....EUNOTIA 31 3 
...FRAGILARIACEAE 
....SYNEDRA 63 5 
...NAVICULACEAE NAVICULOID 
....NAVICULA 94 8 
...NITZSCHIACEAE 

DT....NITZSCHIA _21 
TOTALS 1,200 100 

DEC. 5, 197S 

1015 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


340 CELLS/ML 


_ORGANISMT
NAME _COMMON NAME_ CELLS/ML PER_CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..PENNALES PENNATE 

...ACHNANTHACEAE 


OT
....ACHNANTHES 
 140 40 

....COCCONEIS 
 17 5 

...CYMBELLACEAE 


LT
....AMPHORA 
 0 

....CYMBELLA 
 17 5 

...DIATOMACEAE 


DT
....DIATOMA 
 51 15 

...FRAGILARIACEAE 


LT
....SYNEDRA 
 0 

...GOMPHONEMATACEAE 

....GOMPHONEMA 
 17 5 

...NAVICULACEAE NAVICULOID 


DT
....NAVICULA 
 68 20 

...NITZSCHIACEAE 

....NITZSCHIA 
 _2i _11 


TOTALS 340 100 


PYRRHOPHYTA 
 FIRE ALGAE 

.DINOPHYCEAE 
 DINOFLAGELLATES 

..PERIDINIALES 

...PERIDINIACEAE 


LT
....PERIDINIUm 
 0 
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEB. 9, 1976 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


300 CELLS/ML 


_ORGANISM NAME _COMMCN NAME CELLS/ML PER_CENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 17 6 
...SCENEDESMACEAE 
....SCENEDESMUS 

TOTALS 
_____aa 

52 
_l 
8 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 17 6 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 35 12 
....COCCONEIS 9 3 
...CYMBELLACEAE 
....CYMBELLA 9 3 
...DIATOmACEAE 

D ....DIATOMA 61 21 
...FRAGILARIACEAE 

D ....FRAGILARIA 44 15 
....SYNEDRA 17 6 
...NAVICULACEAE NAVICULOID 

D ....NAVICULA 
TOTALS 240 84 

MAR. 19, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


150 CELLS/ML 


_ORGANISM NAME _COMMON__NAME_�CELLS/ML�
PER_CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..PENNALES�
PENNATE 

...ACHNANTHACEAE 


D ....ACHNANTHES 
 110�69 

...DIATOMACEAE 


D ....DIATOMA 
 35�23 

...FRAGILARIACEAE 


L ....SYNEDRA 
 0 

...GOMPHONEMATACEAE 


L ....GOMPHONEMA 
 0 

...NITZSCHIACEAE 

....NITZSCHIA 
 __a


TOTALS 150��100 




 

136� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR.�
15,�
19/6 

1030 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


430 CELLS/ML 


_ORGANISm__NAME _COMmON NAME_ 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESmACEAE 


LT
....SCENEDESmUS 

..VOLVOCALES 

...CHLAmYDOMONADACEAE 


L ....CHLAMYDOMONAS 


CHRySOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAF 

....mELOSIRA 

..PENNALES PFNNATE 

...ACHNANTHACEAE 


D ....ACHNANTHES 

....COCCONEIS 

...CYMBELLACEAE 

....CYmBELLA 

...DIATOmACEAE 

....DIATOmA 

...EUNOTIACEAE 

....EUNOTIA 

...FRAGILARIACEAE 

....FRAGILARIA 


L�


LT


....SYNEDRA 


...GOMPHONEMATACEAE 


....GOmPHoNEmA 


...NAVICULACEAE NAVICULOID 

DT
....NAVICULA 

....PINNULARIA 


L�
....STAURONEIS 

...NITZSCHIACEAE 

....NITZSCHIA 

...SURIRELLACEAE 


L�
....SURIRELLA 

...TABELLARIACEAF 

....TABELLARIA 


TOTALS 


EUGLENOPHYTA EUGLENOIDS 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 


CELLS/ML 


110 

13 


27 


40 


13 


13 


40 


94 

13 


27 


____11 

420 


PER_CENT 


0 


0 


0 


25 

3 


6 


9 


3 


3 

0 


9 


22 

3 

0 


6 


0 


--k 

95 


....EUGLENA _a�
 
TOTALS 13�3 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANARA RIVER AT CORNELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAY 20. 1976 

1210 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


540 CELLS/ML 


_ORGANISM NAME ...COMMON CELLS/ML PERCENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
oeseSCHROEDERIA 

TOTALS 
_____22

33 6 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAF 
....CYCLOTELLA 49 9 
....MELOSI4A 33 6 
ooPENNALES PENNATE 
oe•ACHNANTHACEAE 
....ACHNANTHES 49 9 
...FRAGILARIACEAE 

O ....FRAGILARIA 82 15 
33 6 

...GOMPHONEMATACEAF 

....GOMPHONEMA 16 3 
oseNAVICULACEAE NAVICULOID 

D ....NAVICULA 160 30 
...NITZSCHIACEAE 
....NITZSCHIA 

TOTALS 
_____i2

470 
__2 
87 

CYANOPHYTA BLUE—GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOID 
...CHROOCOCCACEAF 
e...ANACYSTIS 

TOTALS 33 6 

JUNE 9. 1976 

1130 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2.100 CELLS/ML 


_ORGANISM NAME COMMON NAME..�CELLS/ML�PER_CENT 


CHLOROPHYTA GREEN ALGAE 
sCHLOROPHYCEAE 
esCHLOROCOCCALES 
...00CYSTACEAE 

O ....ANKISTRODESMUS 
TOTALS 

____lal�_La
380��18 

CHRYSOPHYTA 
oBACILLARIOPHYCEAE�DIATOMS 
eoPENNALES� PENNATE 
...ACHNANTHACEAE 

D ....ACHNANTHES� 1.400�68 
...DIATOMACEAE 

150�7 
...FRAGILARIACEAE 
....SYNEDRA� 

TOTALS 
151�__Z

1,700��82 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JULY 9, 1976 

1030 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,500 CELLS/ML 


_ORGANISM NAME _COMMON__NAME... CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 41 3 

....SELENASTRUM 61 4 

...SCENEDESMACEAE 

....SCENEDESMUS _352 13 


TOTALS 450 30 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF DIATOMS 

..PENNALES PENNATE 

...ACHNANTHACEAF 


D ....ACHNANTHES 220 15 

...CYMBELLACEAE 

....CYMBELLA 41 3 

...DIATOMACEAE 

....DIATOMA 81 5 

...FRAGILARIACEAE 

....FRAGILARIA 41 3 

....SYNEDRA 41 3 

...GOMPHONEMATACEAE 

....GOMPHONEMA 41 3 

...NAVICULACEAE NAVICULOID 


D�....NAVICULA 370 25 

...NITZSCHIACEAE 

....DENTICULA 20 1 

....NITZSCHIA 


TOTALS 880 59 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 111 _LI 


TOTALS 160 11 


AUG. 19, 1976 

1200 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


110.000 CELLS/ML 


...ORGANISM NAME ...COMMON NAME� PERCENT
CELLS/ML�


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAF 


L ....STEPHANODISCUS 

TOTALS�0
150T


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..OSCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 


L ....ANABAENA 0 

D ....APHANIZOMENON 11121/1�
111 


TOTALS 110,000�100 


PYRRHOPHYTA FIRE ALGAE 

.DINOPHYCEAE DINOFLAGELLATES 

..PERIDINIALES 

...CERATIACEAE 


L ....CERATIUM 
 0 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 17, 1976 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,400 CELLS/ML 


_ORGANISM __ NAME COMMON__NAME_ CELLS/ML PER CENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
"CHLOROCOCCALES 
...HYDRODICTYACEAE 

L wePEDIASTRUM 0 
...SCENEDESMACEAE 

L ....SCENEDESMUS 0 
"VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 

TOTALS 27 2 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINOOISCACEAE 
....CYCLOTELLA 27 2 

L�....MELOSIRA 0 
eoPENNALES PENNATE 
...ACHNANTHACEAE 

D ....ACHNANTHES 300 22 
...CYMBELLACEAE 
....CYMBELLA 54 4 
...OIATOMACEAE 

LT....DIATOMA 0 
...FRAGILARIACEAE 
....SYNEDRA 27 2 
...GOMPHONEMATACEAF 
....GOMPHONEMA 54 4 
...NAVICULACEAE NAVICULOID 
....NAVICULA 82 6 
...NITZSCHIACEAE 
....NITZSCHIA 82 6 
...SURIRELLACEAE 

L�....SURIRELLA 
TOTALS 630 46 

CYANOPHYTA BLUE—GREEN ALGAE 
.MYXOPHYCEAE 
"OSCILLATORIALES FILAMENTOUS 
vesOSCILLATORIACEAE 

D ....OSCILLATORIA -53 
TOTALS 740 53 

SEP. 29, 1976 

1215 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


310 CELLS/ML 


...ORGANISM NAME PERCENT
COMMON NAME�CELLS/ML�


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

seCENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 17�6 

..PENNALES PENNATE 

...ACHNANTHACEAE 


0 ....ACHNANTHES 120 39 
...FRAGILARIACEAE 

n ....srmEnRA 51 17 
eosNAVICULACEAE NAVICULOIO 

D ....NAVICULA 51 17 
...NITZSCHIACEAE 

D ....NITZSCHIA al -22 
TOTALS�101310 


NOTE: D�
DOMINANT-ORGANISM; GREATER OR EQUAL TO 15%

L�
LESS THEN 1%: MAY NOT HAVE BEEN ACTUALLY COUNTED 




�

•••••••• 
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140� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL. MI--CONTINUED 


SPECIFIC CONDUCTANCE (mICROMHOS/Cm AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


�

OCTOBER NOVEMBER�DECEMBER�JANUARY 

�


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


1 192 90�191 241 184 203

2 196 87�196 167 183
189 

3 196 91�204 161 177
194 

4 193 88�
190 197 149 172

5 191 86�173 162
188 155 


6 --- ---
 190 85�_-- ---
187 ---

7 --- --- ---
 206 87�_.-
197 -_-

8 --- ---
 200 89� ---
194 

9 195 82� ---
187 ---

10 ---
 212 91�_-- -_-
200 


11 208 91�---197 
12 212 84 190 --- - -
13 182 74�_--179 
14 177 68�- -171 

15 234 230 232 60�
170 165 


16 232 228 230 163 58�--- --- ---
161 

17 234 223 228 161 159 _-- ---
51� -_-

18 224 219 221 161 57� ---
159 --- ---

19 222 219 221 162 56�158 --- ---

20 220 214 216 162 52�--- ---
159 


21 219 215 217 174 54�
158 

22 230 214 220 176 57�
162 

23 240 211 227 224 65�
181 

24 239 222 231 193 60�
177 

25 228 221 225 61�
186 171 


26 224 221 223 195 84�190 --- ---

27 222 219 220 182 73�---
177 ---

28 242 203 220 185 74�
179 --- --- ---

29 209 201 205 217 73�
185 --- --- ---

30 206 192 198 229 75�--- ---
198 ---

31 193 191 192 --- --- ---


MONTH 
 229 152 180 


FEBRUARY MAOCH APRIL MAY 
DAY MAX MIN MEAN MAX MIN�MEAN MAX MIN MEAN MAX MIN MEAN 

1 
2 
3 
4 
5 

---
---

---

---
---

230 
233 
234 
232 
233 

228�229 
221�231 
230�231 
228�231 
228�230 

144 
159 
156 
161 
158 

140 
139 
146 
144 
147 

142 
148 
151 
151 
151 

164 
166 
149 
142 
142 

144 
148 
141 
140 
137 

153 
155 
146 
141 
140 

6 
7 
8 
9 
10 

---
198 
201 

---
196 
198 

---
---
197 
199 

231 
232 
233 
234 
231 

227�229 
229�231 
230�232 
228�232 

177 
223 
222 
161 

228�229 184 

140 
180 
149 
140 
152 

148 
208 
202 
150 
166 

145 
147 
153 
167 
177 

139 
142 
146 
153 
163 

142 
144 
150 
159 
169 

11 
12 
13 
14 
15 

210 
210 
211 
213 
211 

200 
199 
199 
210 
203 

206 
206 
203 
211 
208 

235 
230 
231 
232 
231 

229�231 
226�228 
221�231 
228�230 
228�229 

201 
208 
210 
209 
172 

184 
200 
208 
155 
137 

193 
204 
209 
181 
152 

174 
172 
175 
190 
187 

160 
165 
166 
175 
180 

166 
167 
170 
181 
183 

16 
17 
18 
19 
20 

214 
220 
221 
221 
222 

209 
213 
219 
218 
220 

212 
218 
220 
219 
221 

232 
234 
234 
235 
229 

221�230 
233�233 
229�232 
225�229 
223�226 

--­
---
---
---
---

---
---
---
- - -

- - - 210 
168 
154 
157 
162 

168 
150 
146 
146 
153 

187 
159 
151 
152 
158 

21 
22 
23 
24 
25 

229 
230 
234 
232 
230 

219 
229 
227 
216 
218 

223 
230 
231 
225 
224 

236 
240 
230 
236 
218 

222 230 
225�229 
22?�224 
211�221 
202�210 

_--
165 
170 
159 
128 

145 
145 
125 
124 

157 
158 
142 
126 

166 
167 
173 
178 
188 

154 
162 
160 
167 
177 

161 
164 
166 
171 
183 

26 
27 
28 
29 
30 
31 

231 
231 
231 
231 
---

221 
222 
228 
227 
---

225 
229 
229 
229 
---

208 
217 
194 
161 
158 
149 

195�202 
190�202 
155�174 
149�152 
124�147 
122�144 

131 
136 
137 
144 
145 
---

126 
130 
131 
136 
142 
---

129 
133 
134 
140 
143 
---

192 
198 
203 
208 
224 
214 

184 
188 
194 
200 
208 
205 

188 
193 
199 
203 
214 
210 

MONTH 240 122�217 223 124 159 224 137 169 



STREAMS TRIBUTARY TO LAKE MICHIGAN� 14/ 

04059000 ESCANABA RIVER AT CORNELL+ MI--CONTINUED 

SPECIFIC CONDUCTANCE (mICROMHOS/CM AT 25 DEG. C), MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

JUNE�JULY�AUGUST�SEPTEMBER 
DAY MAX��MIN MEAN��MAX MIN��MEAN�MAX�MIN MEAN��MAX MIN��MEAN 

1 
2 
3 
4 
5 

206 
204 
206 
210 
212 

200 
199 
199 
199 
208 

203 
202 
203 
205 
211 

216 
209 
214 
216 
214 

206 
202 
193 
206 
201 

210 
205 
208 
210 
208 

206 
205 
207 
202 
205 

198 
198 
197 
190 
195 

202 
201 
203 
197 
200 

215 
211 
205 
272 
204 

203 
204 
197 
198 
200 

207 
208 
202 
210 
203 

6 
7 
8 
9 
10 

214 
219 
230 
236 
---

210 
211 
217 
230 
---

212 
216 
223 
234 
---. 

210 
211 
209 
208 
201 

202 
200 
192 
187 
190 

206 
204 
201 
195 
195 

211 
215 
216 
214 
212 

203 
209 
208 
205 
199 

206 
212 
212 
209 
205 

208 
210 
213 
214 
217 

201 
204 
205 
206 
208 

204 
207 
209 
211 
212 

11 
12 
13 
14 
15 

---. 

---

---

---

---

204 
202 
202 
205 
204 

191 
193 
193 
195 
192 

197 
197 
198 
200 
198 

210 
212 
231 
216 
214 

199 
202 
210 
209 
208 

205 
207 
218 
212 
211 

215 
209 
208 
210 
215 

204 
201 
200 
196 
206 

209 
205 
204 
204 
211 

16 
17 
18 
19 
20 

186 
186 
193 
204 
200 

182 
178 
181 
186 
189 

184 
182 
185 
196 
194 

201 
197 
195 
196 
197 

188 
187 
189 
187 
190 

194 
192 
192 
191 
193 

213 
218 
220 
225 
214 

205 
209 
205 
200 
204 

210 
213 
214 
213 
209 

274 
221 
242 
212 
206 

212 
211 
207 
197 
198 

218 
216 
213 
205 
202 

21 
22 
23 
24 
25 

203 
203 
203 
212 
205 

196 
197 
198 
199 
197 

199 
199 
200 
204 
201 

198 
203 
206 
203 
201 

192 
193 
196 
194 
189 

195 
198 
200 
198 
195 

214 
213 
209 
215 
219 

206 
205 
202 
207 
206 

211 
209 
205 
211 
213 

205 
211 
214 
207 
203 

195 
203 
205 
200 
198 

201 
205 
209 
204 
200 

26 
27 
28 
29 
30 
31 

222 
210 
211 
224 
223 
---

204 
201 
200 
198 
212 
---

209 
204 
204 
210 
217 
---

205 
206 
202 
201 
203 
203 

193 
196 
187 
192 
180 
197 

199 
201 
195 
197 
195 
200 

222 
225 
220 
220 
212 
217 

207 
212 
207 
204 
204 
197 

214 
219 
213 
210 
208 
207 

199 
199 
197 
199 
249 
---

193 
192 
192 
197 
198 
.-

197 
196 
194 
198 
202 

MONTH 236 178 204 216 180 199 231 190 209 274 192 206 

TEMPERATURE (DEG. C) OF MATER. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBER NOVEMBER DECEMBER JANUARY 


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

1 
2 
3 
4 
5 

11.5 
10.5 
9.5 
10.0 
11.5 

6.0 
4.5 
4.5 
4.0 
5.0 

8.0 
7.0 
6.5 
6.5 
7.5 

2.0 
1.0 
1.0 
1.0 
1.0 

0.5 
0.0 
0.5 
0.5 
0.5 

1.0 
0.5 
0.5 
0.5 
0.5 

6 10.0 5.5 7.5 --- •••••••••• ---
7 
8 

--- 10.5 
12.0 

8.5 
7.5 

9.5 
9.5 

---
.--

---
---

9 
10 

••• 
-•• 

-... 
--.. 

8.5 
9.5 

7.5 
6.5 

8.0 
8.5 

- - - -

11 
12 
13 
14 
15 

- - -
12.5 

4,104M01. 
t 

oomelp 

6.5 
6.5 
4.0 
4.5 
4.5 

5.5 
4.0 
2.5 
1.5 
1.0 

6.0 
5.5 
3.0 
2.0 
2.0 - -

16 
17 
18 
19 
20 

11.5 
12.0 
12.5 
12.0 
10.5 

7.5 
6.0 
5.5 
4.0 
4.5 

9.5 
8.0 
8.0 
7.5 
7.0 

4.5 
5.5 
4.5 
5.5 
4.5 

0.5 
1.5 
1.5 
3.5 
3.0 

2.0 
2.5 
3.0 
4.5 
4.0 

- -
- -

- -

- - -

21 
22 
23 
24 
25 

10.5 
10.5 
13.5 
13.0 
12.0 

6.0 
7.0 
8.0 
10.0 
7.0 

7.5 
8.5 
10.5 
11.5 
9.5 

3.5 
3.0 
1.5 
1.5 
1.0 

1.5 
0.5 
0.0 
0.0 
0.0 

2.0 
2.0 
1.0 
0.5 
0.5 - -

26 
27 
28 
29 
30 
31 

10.5 
12.0 
10.0 
7.5 
6.5 
8.0 

5.5 
7.0 
7.0 
6.0 
4.5 
5.5 

7.5 
9.0 
9.0 
6.5 
5.5 
7.0 

0.5 
0.5 
1.5 
4.0 
2.0 
---

0.0 
0.0 
0.5 
0.5 
0.5 
- -

0.5 
0.5 
0.5 
1.5 
1.0 
MOM.. 

moM.W. 

•41.110. 

.1••••11 

•••••••• 

MONTH 12.0 0.0 4.0 •••••••• 



142� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEBRUARY MARCH APRIL MAY 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


1 0.0 0.0 0.0 0.0 0.0 0.0 8.5 6.0 7.0
2 
3 

0.0 0.0 0.0 0.5 0.0 0.0 6.5 5.0 6.0

0.0 0.0 0.0 0.5 0.0 0.0 5.5 4.0 4.5
4 
 0.0 0.0 0.0 0.5 0.0 0.0 8.0 3.0 5.5
5 --- --- --- 0.0 0.0 0.0 0.5 0.0 0.0 7.0 4.5 6.0 


6 
 0.0 0.0 0.0 0.5 0.0 0.0 8.5 4.0 6.0
7 
 0.0 0.0 0.0 0.5 0.0 0.0 8.5 5.5 6.5 

M.M.1108 
 0.0 0.0 0.0 1.0 0.0 0.0 10.0 5.0 7.5
9 
 0.0 0.0 2.0 0.0 0.0 0.0 1.5 0.0 0.5 13.5 7.0 10.0
10 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.5 1.0 14.0 9.5 11.5 


11 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.5 1.0 14.0 9.0 11.012 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.5 1.0 14.5 7.5 11.013 0.0 0.0 0.0 0.0 0.0 0.0 4.0 1.0 2.5 14.0 9.5 11.5
14 0.0 0.0 0.0 0.0 0.0 0.0 5.5 2.5 4.0 17.0 10.0 13.5
15 0.0 0.0 0.0 0.0 0.0 0.0 6.0 4.5 5.0 17.0 11.0 14.0 

16 0.0 0.0 
 0.0 0.0 0.0 0.0 8.0 5.5 7.0 14.0 11.5 12.0
17 0.0 0.0 0.0 0.0 0.0 0.0 9.0 7.0 8.0 12.0 10.0 11.0
18 0.0 0.0 0.0 0.0 0.0 0.0 9.5 8.0 8.5 12.0 9.5 10.5
19 0.0 0.0 
 0.0 0.0 0.0 0.0 9.0 8.0 8.5 12.5 9.0 11.0
20 0.0 0.0 0.0 0.0 0.0 0.0 8.0 6.5 7.5 15.5 11.0 13.0 

21 0.0 0.0 0.0 0.0 0.0 0.0 7.5 6.5 7.0 15.5 12.5 13.5
22 0.0 0.0 0.0 0.0 0.0 0.0 6.5 6.0 6.5 15.5 11.5 13.0
23 0.0 0.0 0.0 0.0 0.0 0.0 7.0 5.5 6.5 15.5 11.5 13.0
24 0.0 0.0 0.0 0.0 0.0 0.0 7.0 6.0 6.5 15.5 11.0 13.0
25 0.0 0.0 0.0 0.0 0.0 0.0 7.0 5.5 6.5 17.0 11.0 13.5 

26 0.0 0.0 0.0 0.0 0.0 0.0 6.0 4.0 5.0 18.5 11.0 14.5
27 0.0 0.0 0.0 0.0 0.0 0.0 5.5 3.5 4.0 20.0 12.0 15.5
28 0.0 
 0.0 0.0 0.0 0.0 0.0 7.0 3.5 5.5 20.0 13.5 16.0
29 0.0 0.0 0.0 0.0 0.0 0.0 7.5 5.0 6.5 16.0 15.0 15.5
30 --- --- ......... 0.0 0.0 0.0 7.5 7.0
6.0 14.5 13.5 14.0
31 0.0 0.0 0.0 --- --- --- 13.5 13.0 13.5 


MONTH --- 0.0 
 0.0 0.0 9.5 0.0 4.0 20.0 3.0 11.0 


JUNE 
 JULY AUGUST SEPTEMBER 

DAY MAX MIN MEAN 
 MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


1 16.5 12.0 14.0 25.0 15.5 19.5 26.0 5.0 19.5 19.5 12.5 15.0
2 17.0 12.0 14.5 23.0 15.5 19.0 27.0 3.5 20.0 20.5 8.5 14.0
3 18.5 13.5 16.0. 28.5 
 17.0 21.5 28.0 6.0 21.5 22.5 13.0 17.0
4 20.0 15.0 17.5 29.5 16.0 22.5 21.0 8.0 19.5 18.5 13.0 15.5
5 22.5 15.5 
 18.5 30.5 17.0 23.0 21.0 6.5 18.5 23.0 10.5 16.0 

6 23.5 16.5 19.5 30.5 18.5 24.0 25.0 3.5 19.0 23.5 12.0 17.0
7 24.5 17.0 21.0 31.0 20.5 25.0 28.0 3.5 
 20.0 26.5 13.5 19.5
8 24.0 19.0 21.0 31.0 18.5 24.0 29.0 4.5 21.0 26.0 16.0 20.5
9 --- 18.5 19.0 22.0 
 19.0 21.0 29.0 7.5 22.5 20.5 14.5 17.0
..........
10 m --- 28.5 19.0 
 23.5 24.0 8.0 20.5 21.0 11.5 16.0 


11 
 27.5 
 18.0 23.0 27.5 8.5 22.5 24.0 11.5 17.5
12 
 25.5 15.5 20.0 30.0 9.5 23.5 23.5 13.0 17.5
13 
 28.0 15.5 21.0 22.5 7.5 20.0 24.0 14.5 18.5
14 
 30.0 17.0 23.0 24.5 4.5 19.0 18.5 13.0 16.0
15 
 2700 19.0 22.5 25.5 4.0 19.0 15.5 12.0 13.5 

16 20.5 --- 19.5 22.5 17.0 20.0 27.0 2.0 19.5 23.0 12.5 
 16.5
17 23.0 17.5 19.0 26.0 
 15.5 20.5 27.0 4.0 20.0 22.0 11.0 16.0
18 20.0 17.0 18.5 28.0 17.0 22.5 24.0 5.5 19.5 22.0 10.5 16.0
19 24.0 
 15.0 19.0 27.0 18.5 22.5 29.5 8.0 23.0 18.0 13.0 15.0
20 25.5 15.5 
 20.0 27.0 20.0 23.0 28.5 9.5 23.5 18.0 10.5 14.0 

21 26.5 15.5 20.5 28.0 16.5 22.0 28.5 8.0 22.5 14.5 10.0 12.0
22 27.5 16.5 21.5 28.0 16.5 22.0 28.0 9.5 22.5 16.0 8.0 11.5
23 26.5 18.0 21.5 29.5 19.5 23.5 27.0 6.5 21.5 
 15.0 7.0 10.5
24 23.0 18.5 20.5 30.0 18.0 23.0 29.0 6.5 22.0 16.5 6.0 10.5
25 25.5 19.0 21.5 26.0 16.5 21.0 26.0 6.5 21.0 16.5 6.5 11.0 

26 27.5 17.0 22.0 27.0 18.5 22.0 
 26.5 9.0 22.5 15.5 6.5 11.0
27 28.5 17.5 22.5 30.5 18.0 23.0 30.0 9.5 24.0 14.5 8.5 11.5
28 27.5 17.5 22.0 23.0 20.0
17.5 26.0 6.5 20.5 16.0 5.5 10.5
29 21.5 17.0 19.0 
 28.5 16.5 22.0 23.0 3.0 17.5 18.0 7.5 12.0
30 24.5 16.5 20.0 27.0 18.5 22.0 23.5 1.0 17.0 18.0 6.5 12.0
31 
 --- --- --- 25.5 16.5 20.0 17.5 4.5 16.0 --- m m 


MONTH 19.5 31.0 
 15.5 22.0 30.0 1.0 20.5 26.5 5.5 14.5 




143 snuANE TRIBUTARY TO LAKE MICHIGANT
 

04059400 TENMILE CREEK AT PERRONVILLE, Na 


LOCATION.--Lat 45°48'38", long 87°22'00", in NEh NEh sec.3, T.39 N., R.25 W., Menominee County, Hydrologic Unit 04030109, on left bank 

10 ft (3 m) downstream from bridge on county road, 700 ft (213 m) upstream from County Road 569, and 1.0 mi (1.6 km) northwest of 

Perronville. 


DRAINAGE AREA.--38.4 mil (99.5 km2). 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1969, 1970. April 1971 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 810 ft (247 m) from topographic map (nearest 10 ft). Prior to Sept. 29, 1971, non-

recording gage at present site and datum. 


REMARKS.--Records fair. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--S years, 44.4 ft3/s (1.257 m3/s), 15.70 in/yr (399 mWyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 810 ft3/s (22.9 m3/s) Apr. 24, 1975, gage height, 5.42 ft (1.652 m); minimum, 

0.18 ft3/s (0.005 m3/s) Sept. 18, 1971, Aug. 11, 12, 1976; minimum gage height, 1.95 ft (0.594 m) Aug. 12, 1975, Aug. 11, 12, 1976. 


EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge of 0.09 ft3/s (0.003 m3/s) was measured, Aug. 25, 1970. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 318 ft3/s (9.01 m3/s) Apr. 5, gage height,.4.09 ft (1.247 m); minimum, 0.18 ft3/s 

(0.005 m3/s) Aug. 11, 12, gage height, 1.95 ft (0.594 m). 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


5.2 9.0 8.8
1 10 52��6.5 9.5 200 85 154 .42 1.2 

2 8.8 4.8 38��6.5 9.5 225 81 142 .33 1.4
9.0 7.3 


4.8 9.0 5.5
3 7.5 31��6.5 10 250 80 116 .26 1.5 

4 4.3 9.0 4.2
7.5 27��6.5 10 275 74 86 .22 1.5 


3.9 9.5 10 70 3.3 1.3
5 7.2 22��6.5 308 66 .39 


6 6.4 3.9 20��6.5 10 277 78 50 .42 .98
9.5 2.6 

9.5 75 38 2.2 .41 .95
7 5.1 3.9 17��6.5 10 278 


8 4.8 4.0 15��6.5 264 66 31 2.1 .34 .89
9.5 11 

9.5 11 59 1.5
9 4.8 4.6 14��6.5 260 26 .27 .86 


10 4.8 13��6.5 11 268 23 1.5 .22
10 9.5 51 .83 


11 4.8 12��6.5 11 229 44 36 1.5 .22
15 9.0 .67 

12 5.1 12��6.5 11 202 44 1.5 7.7 .50
17 9.0 37 

13 6.0 19 12��6.5 11 193 36 1.3 8.6 .54
8.5 37 

14 5.3 18 25��7.0 11 189 43 31 6.2 .90
8.0 1.2 


17 8.0 11 42 1.0 1.2
15 5.3 50��7.0 209 25 4.0 


16 5.3 35��7.0 11 224 21 1.0 2.7
15 7.5 126 1.2 

17 4.8 14 27��7.5 228 18 .92 1.6
7.5 11 192 1.3 


7.0 11 .72
18 4.8 13 24��8.0 250 184 17 6.8 1.5 

7.0 13 .55
19 4.4 13 21��8.5 270 165 17 41 1.3 


15 7.0 15 141 .90 1.5
20 4.1 19��9.0 252 14 38 


21 4.3 30 17��9.0 225 12 .96 26
7.0 25 113 1.3 

22 4.3 35 16��9.5 258 89 9.8 .95 17 1.3
7.0 35 

23 5.8 26 15��9.5 40 255 70 8.0 .80 12 1.3
6.5 


6.5 60 .55 1.2
24 8.8 21 14��9.5 44 221 7.4 7.7 

25 6.5 6.8 .45
10 18 13��9.5 46 185 51 5.2 4.1 


6.5 .38
26 10 15 12��9.5 52 155 44 6.0 3.8 1.1 

27 9.4 11��9.5 62 133 5.2 3.0 1.1
14 6.5 38 .38 


13 6.5 .38 4.1
28 8.4 11��9.5 72 116 33 6.1 2.0 

6.5 90 .38 1.0
29 6.6 13 10��9.5 100 30 7.9 1.3 


46 6.5 67 .95
30 5.8 9.5��--- 120 89 9.9 .45 1.1 

6.5 170 .63 m
31 5.3 --- 9.0��- m 134 m 1.1 


436.4 244.0 55.90 33.47 

MEAN 6.31 14.5 20.1��7.71 31.4 79.3 .35.7 6.46 

TOTAL 195.5 623.5��223.5 974.0 6588 2459 1070.1 200.30 


7.87 220 1.80 1.12 

MAX 10 52��9.5 308 192 154 41
46 9.5 1/0 8.8 1.5 

MIN 4.1 3.9 9.0��6.5 9.5 89 5.2 .38 .22 .50
6.5 30 

CFSM .16 .52��.20 5.73 .93 .17
.38 .20 .82 2.07 .05 .03 

IN. .19 .60��.22 6.38 1.04 .19
.42 .24 .94 2.38 .05 .03 


CAL YR 1975�14587.44�MAX 680 MIN�.26 IN 14.13
TOTAL MEAN 40.0 CFSM 1.04�

MEAN 35.8 MIN�IN 12.69
VTR YR 1976�TOTAL 13103.67�MAX 308 .22 CFSM .93�


http:13103.67
http:�14587.44
http:height,.4.09
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 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR HYDE, MI 


LOCATION.--Lat 45°45'20", long 87°12'05", in 944 sec.19, T.39 N., R.23 W. Delta County, Hydrologic Unit 04030109, on right bank 40 ft 

(12 m) downstream from bridge on County Road 533, 1.4 mi (2.3 km) downstream from Tenmile Creek, and 1.5 mi (2.4 km) north of Hyde. 


DRAINAGE AREA.--450 mil (1,166 km2). 


WATER-DISCHARGE RECORDS 


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


GAGE.--Water-stage recorder. Datum of gage is 677.9 ft (206.62 m) above mean sea level. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. 


AVERAGE DISCHARGE.--22 years, 377 ft3/s (10.68 m3/s), 11.38 in/yr (289 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,590 ft3/s (215 m3/s) May 7, 1960, gage height, 8.27 ft (2.521 m); minimum, 18 ft3/s

(0.510 m3/s) Aug. 30, 1976, gage height, 1.33 ft (0.405 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,350 ft3/s (94.9 m3/s) Apr. 7, gage height, 5.95 ft (1.814 m); minimum, 18 ft3/s

(0.510 m3/s) Aug. 30, gage height, 1.33 ft (0.405 m). 


'DISCHARGE. IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 150�498 92 851 102 33
42�140 120 1930 1180 25 

35�140 800 1110 23
2 138�450 90 120 2080 104 37 

30�145 783 23
3 130�400 90 425 2340 1020 98 40 


4 120�375 90 125 899 85 38 26
22�145 2490 757 

5 112�18�350 150 90 125 2680 755 729 76 42 27 


6 108�12�330 155 90 125 2980 785 563 69 36 28 

7 104�315 90 3040 748 65 35 27
12�160 130 444 


15�155 61
8 100�300 90 130 2780 699 354 39 25 

9 98�285 92 130 2540 646 298 59 40 24
42�150 

10 96�270 92 130 2520 592 260 58 37
87�145 24 


258�140 58
11 94�260 92 130 2290 529 262 35 22 

12 96�250 135 92 130 2040 478 247 55 60 20
335�


393�130 442 20
13 98�240 92 130 1890 222 54 71 

404�125 54
14 96�280 94 130 1830 454 251 62 24 

393�120 456 25
15 100�500 96 130 1940 297 52 63 


358�115 

318�110 45 


16 100�♦50 98 130 2050 934 273 48 57 23 
17 100�400 100 135 2130 1550 240 52 24 


286�105 1680 221 29
18 96�350 105 145 2490 43 46 

19 96�320 105 160 2680 1650 203 43 67
266�105 31 

20 94�290 105 180 2590 1660 184 51 77 32
273�105 


361�100 

22 92�250 110 50 2590 1180 150 42 28 

21 92�270 110 250 2460 1470 168 46 62 30 


380�100 ♦ 52 
23 102�230 110 480 921 135 42 28306�98 2460 45 


274�96 121 27
24 118�215 110 520 2170 696 44 35 

25 163�200 96 110 540 1960 566 110 41 30 27
222�


215�96 

27 181�180 115 700 1520 429 96 35 27 

26 172�190 110 580 1760 486 102 38 29 29 


205�94 29 

28 190�170 115 850 1290 373 92 32 22 28
210�94 


228�92 33
29 178�160 115 1000 1090 '341 100 20 28 

30 160�150 92 --- 1200 936 534 104 33 19 29
409�


---�
31 150�145 92 --- 1500 --- 964 --- 35 20 ---


7409�3725 785 

MEAN 120�247�293 120 99.7 346 2185 813 348 55.0 42.7 26.2 

TOTAL 3724�9073 2890 10730 65546 25209 10435 1704 1325 


409�160 1680 1180
MAX 190�500 115 1500 3040 104 77 32 

112�92 341 20
MIN 92�145 90 120 936 92 32 19 


CFSM .27�.65 .22 .77 1.81 .77 .12 .06
.55�.27 4.86 .09 

IN. .31�.75 .24 5.42 .86 .06
.61�.31 .89 2.08 .14 .11 


CAL YR 1975 TOTAL��MEAN 403 4250 CFSM .90
147024 MAX MIN 35 IN 12.15 

MTR YR 1976 TOTAL��MEAN 389 3040 MIN 19 CFSM .86 IN 11.78
142555 MAX 




 

145STREAMS TRIBUTARY TO LAKE MICHIGAN
_ 

04059500 'FORD RIVER NEAR HYDE, MI-CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1956 to current year. 

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE:' December 1974 to current year. 
WATER TEMPERATURES: -July 1956 to current year. 

INSTIMAIDITOTON.--Temperature recorder July 1956 to September 1975. Water-quality monitor since October 1975. 

REMARM.-Interruptions in the record were due to malfunctions of the instrument. M,nthly samples are collected as a cross-section 
sample in reach of stream 200 ft (61 m) upstream to 200 ft (61 m) downstream from gage. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily, 400 micromhos Jan. 22, 1975; minimum recorded, 131 micromhos May 22, 1976. 
WATER' TEMPERATURES:' Maximum, 31.0°C Ally 31, 1975,minimum, , 0.0°C on many days during winterperiods. 

EXTREMES FOR CURRENT YEAR.-- • 
SPECIFIC CONDUCTANCE: Maximum, 357 micromhos Feb. 4-7; minimum recorded, 131 micromhos May 22. 
WATER -TEMPERATURES: Maximum, 30.5°C July 14; minimum, 0.0°C on many days during November to April. 

MATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

SPE.., 
CIFTC 

IMME.. 
, DIATE�FECAL STREP- , 

,, 
: �NON-

TNSTAN- CON- PER- COLT- COLT- TOCOCCI :.CAR-

DATE 
TIME 

TANFOuS 
M S.. 

•CHARGE 
(CFS) 

DUCT-
ANCF 

(MICRO.. 
MHOS) 

OTS- CENT 
PM�TEMPER.. SOLVED SATUR.. 

. �ATUOE OXYGEN ATION 
(UNITS)�(DEG C) (MG/L) 

FORM 
(COL. 
PER 

100 ML) 

FORM, 
(COL. 
PER 

100 ML) 

(COL-
ONIES 
PER 

100 ML) 

HARD- - 80NATE 
NESS HARD-

(CA,MG) NESS 
(Mon) ,(MG/L1 

OCT 
13... 1415 102 310 8.3 12.5. 10,5 100 36 8 180 0 

NOV 
1744•4,', 

DEC 
0900. 300 751 7.7 1.5 13.4 98 27 7 14 150 19 

04,44,4, 1030 374 260 7.8 .0 14.1 98 120 45 33 140 12 
JAN 
08,444,4

FEB 
1100 156 336 7.8 .0 14.3 100 19 12 2 190 10 

05... 1315 89 •350 7.7 .0 9.7 68 20 13 4 200 0 
MAR 
18... 1045 143 320 7.8 .0 10.5 73 2 <1 1 200 3 
APR 
14••• 1030 1830 183 7.6 4.5 12.5 98 6 2 4 97 0 

MAY 
UOIDO 0910 48.5 189 8.3 9.5 9.2 81 55 11 2 120 0 

JUN 
10... 1100 264 260 8.3 21.0 8.8 100 410 13 5 150 0 

JUL 
08... 1125 59 320 8.3 24.5 8.6 100 123 17 45 190 1 

AUG 
18... 1000 46 313 8.2 18.5 8.6 93 117 20 39 180 12 

SEP 
160.44 1230 24 322 8.2 16.0 10.1 100 47 9 33 180 0 

DIS- OIS-
()IS, 
SOLVED 

SOLVED 
NAG- DTP-

SODIUM 
AD-

SOLVED 
1,04. ALKA.. DIS-

DIS.. 
SOLVED 

DIS-
SOLVED 

CAL- NF- SOLVED SORP- TAS- RICAP- CAP- LINITY CARRON SOLVED cHLo- FLUO.. 
CIUM STUM SODIUM TION SIUm RONATE BONATF AS DIOXIDE SULFATE RIDE RIDE 

DATE 
(CA) 

(mG/L) 
(MG) 

(04A/t) 
(NA) 

(MG/L1 
RATIO (K) 

(MG/L1 
(HCO3)
(mG/L) 

(CO3)
(mG/L) 

CAC03 
(-IG/L) 

(CO2) 
(MG/L) 

(504) 
(MG/L) 

(CL)
(MG/L/ 

(F) 
(MG/L) 

OCT 
13... 42 19 1.5 .0 .8 222 0 182 1.8 14 2.2 .2 

NOV 
17... 34 15 1.2 .0 .6 160 0 131 5.1 18 3.4 .2 

DEC 
04... 34 13 1.0 .0 .6 156 0 128 4.0 19 2.5 .2 

JAN 
08... 44 PO 1.5 .0 .7 220 0 180 5.6 17 1.8 .2 

FEN 
05... 46 21 1.4 .0 .7 252 0 207 8.0 15 2.8 .3 

MAR 
18... 46 20 1.3 .0 .7 240 0 197 6.1 14 2.3 .2 

APR 
14... 23 9.6 .7 .0 1.1 120 0 98 4.8 11 1.9 .1 

MAX 
12... 27 12 .7 .0 .4 148 0 121 1.2 9.0 1.9 .1 

JUN 
10... 34 16 1.0 .0 .4 188 0 154 1.5 11 2.3 .1 

JUL 
0844.4, 45 19 1.2 .0 .9 230 0 189 1.8 10 .1 
AUG 
18,44,4, 39 20 1.5 .0 .9 205 0 168 2.1 6.7 2.8 .1 

SEP 
36 21 1.2 .0 1.0 224 0 184 2.3 16 1.9 .1 
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STREAMS TRIBUTARY TO LAKE MICHIGAN146_ 

04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 

WATER QUALITY DATA• MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

DIS-_DIS_ SUS-_SUS. 
SOLVED SOLVED DIS- TOTAL_ PENDED SED.. 

DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTAL_ SUS- SEM." SIEVE 
SOLVED_(REST- (SUM OF_SOLIDS_PLUS_ NITRO_NITRO- PHAS-_ PENDED_ MENT_DIAM. 
SILICA_ DUE AT CONSTI.._(TONS_NITRATE_ GEN_GEN_ PHORUS_SEDI.._ DIS..._FINER 
(ST02)_180 C) TUENTS)_PER_(N)_(N)_(NO3)_(P)_ MENT_CHARGE_THAN 

DATE_(MG/L) (MG/L)_(MG/L) DAY)_(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (T/DAY) .062 MM_ _ ____

OCT 
13... 7.4 182 197 50.1 .01 .33 1.5 .00 0 .00 

NOV 
17... 8.6 152 160 123 .21 .64 2.8 .01 2 1.6 

DEC 
04... 8.2 154 155 156 .18 .48 2.1 .01 6 6.1 100 

JAN 
08... 9.3 188 203 79.2 .12 .39 1.1 .02 3 1.3 100 

FEB 
05... 10 216 221 51.9 .17 .47 2.1 .01 2 .48 100 

MAR 
18... 9.6 222 212 85.7 .18 .54 2.4 1 .39 100 

APR 
14... 5.3 124 112 613 .10 .58 2.6 .02 26 128 100 

MAY 
12... 

JUN 
2.9 143 127 187 .01 .64 2.8 .03 

6 
7.9 100 

10... 5.6 189 163 135 .12 .77 3.4 .03 4 2.9 100 
JUL 
08... 5.8 188 196 29.9 .02 .40 1.8 .01 3 .48 100 
AUG 
18... 5.1 201 177 25.0 .01 .29 1.3 .01 2 .25 100 

SEP 
16,.. 5.2 197 193 12.8 .03 .28 1.2 .03 0 .00 100 

DIS...�DIS-
DIS- TOTAL SOLVED TOTAL SOLVED_ DIS..._ DIS 

TOTAL SOLVED CAD- CAD- CHRO. CHRO- TOTAL SOLVED TOTAL SOLVED TOTAL 
ARSENIC ARSENIC MTUM_MI(JM_MTUM_MIIJM COBALT COBALT COPPER COPPER IRON 

TIME_(AS)�(CD) (CD) (CR) (CR)� _(AS)____ (CO) (CO)��(CU) (CU)_(FE) 
DATE_ (UG/L)_(UG/L)_(UG/L)_(UG/L)_(UG/L)_(UG/L)_(UG/L)_(UG/L)_!UG/L)_(UG/L)_(UG/L) 

OCT 
13... 1415 0 O 0 0��<10 0��0_ 0_ 2200�5_

JAN 
08..._ 1100 0 0 <10 0_ 8_O 0��0��0_ 0_ 170 

APR 
14... 1030 0 O 10 1� 10_1�<10��1_10_ 180 

JUL 
08..._1125 1_ 0_0_ <10_<10_0_0_ 0_0_ 60 

DM.� DIS 
DIS••_ MS.._TOTAL_SOLVED_ DIS-_TOTAL_SOLVED_ DIS-_ TOTAL 


SOLVED TOTAL SOLVED MAN-_PAN-. TOTAL_SOLVED SELE- SELE- TOTAL SOLVED ORGANIC 

IRON� NIUM�NIUM_ ZINC_ZINC CARBON
LEAD_LEAD GANESE GANESE MEPCUPY MEDCURY 

(FE)_(PR)_(P9)�__ (HG) (SE) (SE) (ZN)_(ZN) (C)
(MN) (MN) (HG)____ _

DATE (UG/L)_(UG/L)_(UG/L)_(UG/L)_(UG/L)_(UGA)_(IJG/L)_(UG/L)_(UG/L)_(UG/L)_(UG/L)_(MG/L) 

OCT 

13... 90�30 .1 0 40_ 130 0��20��.0��0��20�


JAN 
08... 100�12_ 20_10�.2�0�0�30_ 0�3� .2� ' 13 

APR 
14... 80�5_5_20�<.5_<.5_0_ 0_0_ 30_ 13 

JUL , 

08... 0�3 3��20_1.3 0 20�30�.5��0��16 



 

 

147 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER. YEAR OCTOBER 1975 TO SEPTEMBER 1976 

PERIPHYTON 


LENGTH PERI.. UNCOR.. UNCOR... 
OF PHYTON PERI.. RECTED RECTED 

EXPO.. 
SURE 

BIOMASS 
TOTAL 

PHYTON 
BIOMASS 

PERI... 
PHYTON 

PERI,. 
PHYTON 

(DAYS) DRY ASH CHLORO— CHLORO... 
WEIGHT WEIGHT PHYLL A PHYLL B 

DATE G/SO M G/S0 M MG/SO M MG/SO M 

NOV 
17... 

FER 
35 3.80 2.70 1.30 .000 

05... 
MAY 

28 .000 .000 .000 .000 

12. 
AUG 

28 .769 .462 1.84 .000 

18... 41 14.6 5.85 12.4 .056 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 130 1975 

1415 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


200 CELLS/ML 


,..ORGANISM NAME�..COMMON�CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

oe•DOCYSTACEAE 


L....ANK/sTRonEsmus

..voLvocaus 

...c.LAwoomoNADAcEAE 

....cHLA.nomoNas 


CHRYSOPHYTA 

oBACILLARIOPHYCEAE•�DIATOMS 

..PENNALES� PENNATE 

oseACHNANTHACEAE
�
 
....ACHNANTHES
�
 
....COCCONEIS 

...CYMBELLACEAE
�
 

D ....CYMBELLA 

...GOMPHONEMATACEAE
�

••••GOMPHONEMA 

4.e•NAVICULACEAE�NAVICULOID
�


•....NAVICULA 

ooeNITZSCHIACEAF 


O es..N/TZSCHIA�
 

O 


—5.
�

TOTALS 10 5 


20 10 
10 

61 30 

10 5 

30 15 

_11 —22�

TOTALS 190 95 
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148� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV. 17, 1975 
0900 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 


680 CELLS/ML 


_ORGANISM NAME _COMMON NAME�PER_CENT
CELLS/ML�


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALFS 

...00CYSTACEAE 

....ANKISTRODESMUS 7 1 

...SCENEDESMACEAE 


L ....SCENEDESMUS _a 
TOTALS 7 

CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..PENNALES PENNATE 

...ACHNANTHACEAE 


D ....ACHNANTHES 170 26 
....COCCONEIS 7 1 
...CYMBELLACEAE 
....CYMBELLA 14 2 
...FRAGILARIACEAE 
....SYNEORA 42' 6 
...GOMPHONEMATACEAE 
....GOMPHONEMA 7 1 
...NAVICULACEAE NAVICULOID 
....NAVICULA 63 9 

....NEIDIUM 7 

....PINNULARIA 14 2 

...NITZSCHIACEAE 

....NITZSCHIA 77 11. 


TOTALS 410 59 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 49 7 

..0SCILLATORIALES FILAMENTOUS 

...OSCILLATORIACEAE 


D ....OSCILLATORIA ---_221 -32 
TOTALS 270��39 

DEC. 4, 1975 

1030 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


460 CELLS/ML 


_ORGANISM NAME:�_COMMON NAME�CELOOk:'" PER_CENT 

�


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..ZYGNEMATALES 
�

...DESMIDIACEAE PLACODERM OESMIDS 

....CLOSTERIUM 


TOTALS�.
21
 

CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..PENNALES PENNATE�
?,�
1, 

...ACHNANTHACEAE 
 _
....ACHNANTHES • '63 14 

....COCCONEIS 5 

...CYMBELLACEAE 

....CYMBELLA 
 5 

...DIATOMACEAE 


L ....DIATOMA 
 0 

...FRAGILARIACEAE 
 �

....SYNEDRA 63 14 

...NAVICULACEAE NAVICULOID 
 �

....NAVICULA 21 5 
...NITZSCHIACEAE 
 �


D ....NITZSCHIA 210 45 

...SURIRELLACEAE 


L ....SURIRELLA 

TOTALS�88
400�


CYANOPHYTA�BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES�COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS�
 -----iZ�


42
TOTALS�9 
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04059500 FORD RIVER NEAR HYDE• MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JAN. 8. 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


59 CELLS/ML 


_ORGANISM__NAME _COMMON NAME, CELLS/ML PERCENT 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....MELOSIRA 0 
..RENNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 13 22 
...CYMBELLACEAE 

L�....CYMBFLLA 0 
...DIATOMACEAE 

L�....DIATOMA 0 
...FRAGILARIACEAE 

L�....FRAGILARIA 0 
....SYNEDRA 33 56 
...NAVICULACEAE NAVICULO1D 
....NAVICULA 7 11 
...NITZSCHIACEAE 
....NITZSCHIA 

TOTALS 53 89 

EUGLENOPHYTA EUGLENOIDS 
.CRYPTOPHYCEAE CRYPTOMONADS 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAF 
....CRYPTOMONAS __1�-LI 

TOTALS 7�11 


FEB. 5, 1976 

1315 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


43 CELLS/ML 


CELLS/ML�
_ORGANISM NAME�_COMMON NAME_�PERCENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..PENNALES� PENNATE 

...ACHNANTHACEAE 
 �
 

D ....ACHNANTHES 9 20 

...CYMBELLACEAF 

....AMPHORA 10 


D ....CYMBELLA 20 

...DIATOMACEAE 
 �
 

D ....DIATOMA 13 30 

...FRAGILARIACEAE 

....SYNEDRA 2�
�_21 

TOTALS 43�100 




150� STREAMS TRIBUTARY TO LAKE MICHIGAN 

04059500 FORD RIVER NEAR HYDE• MI --CONTINUED 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MAR. 18, 1976 
1045 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

52 CELLS/ML 

_ 
...ORGANISM NAME_ ..COMMON NAME.._ CELLS/ML PERCENT 

CHLOROPHYTA_ GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
ellooANKISTROOESMUS_ 12 

TOTALS_ 6�12 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE_ DIATOMS 
esCENTRALES_ CENTRIC 
...COSCINODISCACEAE 
sooeCYCLOTELLA_ 6�12 
soPENNALES_ PENNATE 
...FRAGILARIACEAE 
olpe.SYNEDRA_ 6�12 
osoGOMPHONEMATACEAE 

• 	 ....GOMPHONEMA_ 13�25 
sooNITZSCHIACEAE 

L 
TOTALS_ 26�49 

.CHRYSOPHYCEAE_ YELLOW—BROWN ALGAE 
e eCHRYSOMONAOALES 
...00HROMONACIACEAE 

O oso.DINOBRYON_ tai 
TOTALS_ 13�25 

CYANOPHYTA_ BLUE—GREEN ALGAE 
. MYXOPHYCEAE 
ooCHROOCOCCALES_ COCCOID 
...CHROOCOCCACEAE 
....440MENELLUM_ 12 

TOTALS_ 6�12 

APR. 14. 1976 
1030 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

270 CELLS/ML 

...ORGANISM_NAME NAME..,COMMON CELLS/ML PERCENT 

CHLOROPHYTA GREEN ALGAE 
oCHLOROPHYCEAE 
.eCHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 

TOTALS 6 2 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
oseCOSCINODISCACEAE 
oolooCYCLOTELLA 6 2 
....MELOSIRA 19 7 
eoPENNALES PENNATE 
oseACHNANTHACEAE 
....ACHNANTHES 13 5 
....00000NEIS 19 7 
..seCYMBELLACEAE 
soo.CYMBELLA 13 
opooFRAGILARIACEAE 
soo.FRAGILARIA 26 10 

26 10 
oeoGOMPHONEMATACEAE 
...,GOMPHONEMA 26 10 
oosMERIDIONACEAE 
....MERIDION 6 2 
...NAVICULACEAE NAVICULOID 

D ....NAVICULA 45 17 
...NIT2SCHIACEAE 
....NITZSCHIA 

TOTALS 
--_—_12 

210 80 

CYANOPHYTA BLUE—GREEN ALGAE 
oMYXOPHYCEAE 
..0SCILLATORIALES FILAMENTOUS 
000NOSTOCACEAE 

L ....ANARAENA 0 
...0SCILLATORIACEAE 
moOSCILLATORIA 

TOTALS 52 19 



 

 

 

151 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04059500 FORD RIVER NEAR HYDE, MI--CONTINUED . 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAY 12, 1976 

0910 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,500 CELLS/ML 


...ORGANISM�
NAME _COMMON NAME CELLS/ML PERCENT 


CHRYSOPHYTA 

e8ACILLARIOPHYCEAE DIATOMS 

osPENNALES PENNATE 

...ACHNANTHACEAE 


0 ....ACHNANTHES 
 390 26 

...CYMBELLACEAE 

oseoCYMBELLA 98 6 

...DIATOMACEAE 

e000DIATOMA 98 6 

...FRAGILARIACEAE 

eso.FRAGILARIA 
 200 13 

....SYNEDRA 200 13 

...GOMPHONEMATACEAE 

ooe•GOMPHONEMA 
 130 9 

....MERIDIONACEAE 

moMERIDION 
 130 9 

oe•NAVICULACEAE NAVICULOID 


65 4 

...NITZSCHIACEAE 


D ....NITZSCHIA 
 __-_E22 

TOTALS 1,500 101 


JUNE 10, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,300 CELLS/ML 


...ORGANISM NAME _COMMON NAME..�PER CENT
CELLS/ML�


CHLOROPHYTA GREEN ALGAE 

•CHLOROPHYCEAE 

..CHLOROCOCCALES 

....SCENEDESMACEAE 

.•••SCENEDESMUS 
 _a 

TOTALS� 8110 


CHRYSOPHYTA 

.8ACILLARIOPHYCEAE DIATOMS 

..PENNALES PENNATE 

•••ACHNANTHACEAE 


0�....ACHNANTHES 620 47 

os•CYMBELLACEAE 

.....CYMBELLA 27 
 2 

...FRAGILARIACEAE 


D� 210 16
es..FRAGILARIA 

....SYNEDRA 54 4 

os.GOMPHONEMATACEAE 


COMPHONEMA 110 
 8 

...NAVICULACEAE NAVICULOID 

....NAVICULA 54 
 4 

...NITZSCHIACEAE 

....NITZSCHIA 
 112 _-ft 


TOTALS�89
1,200�

�


oCHRYSOPHYCEAE YELLOW—BROWN ALGAE 

..CHRYSOMONADALES 

...MALLOMONADACEAF 

....MALLOMONAS 


TOTALS 27�2 




 

 

152� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR HYDE', MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JULY Be 1976 
1125 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

640 CELLS/ML 

_ORGANISM�NAME _COMMON NAME_ CELLS/ML PER CENT 

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 

n ....ANKISTRODESMUS 
....KIRCHNERIELLA 

GREEN ALGAE 

TOTALS 

150 

210 

23 

32 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...ACHNANTHACEAE 

D ....ACHNANTHES 

...EUNOTIACEAE 

....EUNOTIA 

...GOMPHONEMATACEAE 

....GOMPHONEMA 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....N1TzscHIA 

DIATOMS 
PENNATE 

NAVICULOID 

TOTALS 

130 
45 

15 

15 

30 

IAA 
420 

21 
7 

2 

2 

5 

.21 
65 

EUGLENOPHYTA 
.CRYRTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 

EUGLENOIDS 
CRYPTOMONAOS 

TOTALS 
__—__15 

15 2 

AUG. 18, 1976 

1000 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


110.000 CELLS/ML 


_ORGANISM NAME _COMMON NAME�CELLS/ML�
PERCENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..CENTRALES�CENTRIC 

...COSCINODISCACEAE
�


L ....STEPHANODISCUS 0 

CYANOPHYTA� BLUE—GREEN ALGAE 
.MYXOPHYCEAE 
..0SCILLATORIALES�FILAMENTOUS 
...NOSTOCACEAE 

L ....ANABAENA 
O ....APHANIZOMENON 110.000 

0 

1.21 
TOTALS�100
110,000 


PYRRHOPHYTA FIRE ALGAE 

.DINOPHYCEAE DINOFLAGELLATES 

..PERIDINIALES 

...CERATIACEAE 


L ....CERATIUM 
 0 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 16. 1976 

1230 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1.300 CELLS/ML 


_ORGANISM NAME _COMmON__NAME_�PER_CENT
CELLS/ML�


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..CENTRALES�CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA� 33�3 

..PENNALES� PFNNATE 

...NAVICULACEAE�NAVICULOID 

....NAVICULA� 33�3 

...NITZSCHIACEAE 

....NITZSCHIA� _____11 


TOTALS�76�7 


CYANOPHYTA� BLUE-GREEN ALGAE 

.mYXOPHYCEAE 

..0SCILLATORIALES�FILAMENTOUS 

...NOSTOCACEAE 


•....CYLIND9OSPERMum� _22 

TOTALS�93
1.200�


EUGLENOPHYTA EUGLENOIDS 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONAS _____Il 


TOTALS�11 


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

L - LESS THEN 1%1 MAY NOT HAVE BEEN ACTUALLY COUNTED 




�

 

154 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04059500 FORD RIVER NEAR HYDE• MI--CONTINUED 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C)• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBER NOVEMBER DECEMBER JANUARY 
DAY MAX�MIN�MEAN MAX MIN��MEAN MAX�MIN MEAN MAX MIN MEAN 

1 
2 
3 
4 
5 

245 
251 
255 
262 
265 

235 
242 
246 
249 
257 

242 
246 
251 
256 
261 

287 
289 
290 
291 
295 

283 
284 
286 
288 
291 

285 
286 
288 
290 
293 

266 
267 
270 
269 
---

263 
266 
268 
215 
---

265 
267 
269 
245 
---

308 
299 
306 
326 
332 

294 
293 
299 
307 
327 

301 
297 
302 
322 
329 

6 
7 
8 
9 
10 

273 
273 
281 
284 
285 

259 
261 
267 
274 
281 

265 
269 
274 
279 
282 

295 
295 
299 
298 
283 

289 
293 
294 
283 
278 

293 
295 
298 
294 
280 

---
---
---
---
---

---

--o. 
---
---
---
---

329 
328 
328 
329 
330 

327 
327 
326 
329 
329 

328 
327 
327 
329 
330 

11 
12 
13 
14 
15 

286 
290 
299 
308 
322 

282 
283 
289 
303 
312 

284 
286 
293 
306 
317 

277 
266 
262 
258 
255 

266 
262 
258 
254 
231 

273 
263 
260 
256 
244 

---
---
---

...... 
---
---
---
....... 

332 
337 
339 
345 
351 

330 
333 
334 
339 
346 

331 
334 
337 
342 
349 

16 
17 
18 
19 
20 

320 
317 
317 
317 
344 

305 
312 
313 
313 
312 

312 
314 
316 
315 
314 

231 
228 
224 
229 
254 

222 
221 
222 
222 
228 

226 
224 
223 
225 
239 

---
---
---
272 
271 

---
---
217 

---
---
---
—... 
246 

351 
354 
353 
352 
352 

348 
351 
351 
347 
348 

349 
353 
352 
350 
351 

21 
22 
23 
24 
25 

345 
346 
344 
340 
339 

344 
345 
339 
338 
315 

345 
345 
341 
339 
328 

255 
255 
257 
257 
261 

227 
224 
227 
251 
257 

244 
248 
246 
256 
260 

266 
287 
293 
298 
301 

230 
266 
286 
291 
298 

258 
277 
290 
287 
299 

352 
353 
355 
355 
353 

350 
351 
353 
353 
350 

351 
353 
354 
354 
352 

26 
27 
28 
29 
30 
31 

316 
305 
289 
286 
285 
285 

302 
287 
285 
284 
282 
282 

309 
295 
287 
286 
284 
284 

269 
274 
271 
266 
261 
---

262 
267 
265 
233 
222 
---

265 
271 
268 
253 
238 
---

305 
306 
329 
326 
324 
315 

300 
303 
307 
258 
303 
305 

302 
304 
326 
292 
313 
309 

351 
353 
356 
352 
353 
352 

348 
351 
352 
352 
350 
349 

349 
352 
354 
352 
352 
351 

MONTH 346 235 294 299 221 263 --- --.. --.. 356 293 339 

FEBRUARY MARCH APRIL MAY 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 
1 
2 
3 
4 
5 

354 
356 
356 
357 
357 

349 
354 
355 
355 
356 

352 
354 
356 
356 
357 

337 
338 
335 
333 
333 

336 
335 
332 
330 
330 

337 
337 
334 
332 
331 

155 
180 
198 
199 
184 

150 
152 
154 
157 
153 

154 
166 
174 
173 
164 

.--

.--
---

--. 
---
--. 

a.--

6 
7 
e 
9 
10 

357 
357 
355 
356 
352 

356 
352 
351 
349 
342 

356 
356 
353 
352 
348 

338 
338 
337 
336 
332 

333 
335 
333 
330 
329 

336 
336 
335 
334 
330 

186 
182 
174 
176 
180 

154 
160 
165 
165 
160 

170 
166 
166 
167 
167 

.--

.--

---

---

11 
12 
13 
14 
15 

353 
354 
353 
356 
349 

350 
347 
347 
352 
338 

352 
350 
351 
354 
343 

334 
330 
332 
332 
334 

329 
327 
329 
329 
331 

332 
328 
330 
331 
332 

191 
192 
171 
168 
168 

161 
162 
165 
165 
167 

170 
170 
167 
167 
167 

211 
212 
186 
187 
192 

---
172 
181 
183 
182 

---
212 
184 
185 
186 

16 
17 
18 
19 
20 

346 
344 
342 
341 
343 

344 
342 
341 
340 
339 

345 
343 
341 
341 
341 

333 
335 
334 
330 
325 

332 
333 
327 
324 
313 

332 
334 
330 
326 
319 

167 
167 
167 
165 
169 

167 
166 
165 
163 
163 

167 
166 
166 
164 
166 

203 
210 
---

179 
139 
---
---

183 
185 
---

21 
22 
23 
24 
25 

343 
344 
345 
341 
339 

340 
342 
340 
331 
332 

342 
344 
343 
336 
335 

322 
305 
297 
278 
266 

304 
297 
278 
265 
257 

313 
302 
288 
272 
260 

---
---

---
--- ---

---
---
---
---

---
168 
155 
158 
162 

—..— 
131 
139 
155 
159 

---
144 
144 
157 
160 

26 
27 
28 
29 
30 
31 

337 
337 
339 
336 
---

329 
333 
336 
333 
---

334 
336 
337 
335 
---

258 
251 
252 
230 
224 
203 

250 
228 
228 
223 
200 
153 

252 
241 
246 
227 
211 
182 

206 
209 
---
---

---

--.. 

---

173 
---

---

---

170 
175 
179 
183 
189 
187 

162 
169 
172 
179 
180 
179 

166 
171 
176 
181 
184 
182 

MONTH 357 329 346 338 153 304 
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04059500 FORD RIVER NEAR HYDE• MI--CONTINUED 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

JUNE JULY AUGUST SEPTEMBER 
DAY MAX�MIN�MEAN MAX�MIN MEAN MAX�MIN MEAN MAX MIN WEAN 

1 
2 
3 
4 
5 

183 
---

175 
184 
---
---
---

490 
---
---

314 
316 
321 
324 
325 

310 
310 
310 
310 
312 

313 
314 
317 
320 
320 

339 
341 
34/4 
344 
338 

327 
331 
337 
333 
325 

333 
335 
340 
340 
332 

336 
333 
332 
335 
340 

326 
325 
326 
329 
330 

331 
329 
329 
333 
336 

6
7 
8 
9 
10 

---

---
---
260 

---

---
248 

---
257 

328 
328 
328 
335 
338 

316 
321 
323 
326 
330 

323 
324 
327 
330 
334 

335 
329 
337 
335 
337 

322 
323 
327 
324 
324 

329 
327 
332 
331 
331 

342 
343 
348 
345 
342 

334 
335 
338 
334 
331 

338 
340 
344 
341 
337 

11 
12 
13 
14 
15 

270 
274 
277 
271 
288 

246 
272 
276 
280 
280 

260 
273 
277 
280 
282 

340 
335 
339 
339 
340 

328 
328 
330 
330 
330 

332 
331 
334 
335 
336 

335 
330 
286 
317 
317 

321 
276 
263 
287 
310 

328 
303 
275 
302 
313 

339 
340 
342 
342 
331 

331 
331 
333 
321 
318 

336 
337 
339 
331 
325 

16 
17 
18 
19 
20 

283 
265 
270 
276 
284 

216 
258 
263 
266 
273 

268 
263 
266 
271 
278 

342 
343 
343 
343 
342 

330 
328 
330 
334 
326 

336 
336 
337 
339 
333 

318 
320 
319 
333 
325 

313 
312 
308 
318 
298 

315 
316 
313 
326 
313 

323 
326 
331 
330 
333 

315 
313 
316 
318 
323 

320 
320 
324 
324 
328 

21 
22 
23 
24 
25 

289 
291 
297 
297 
301 

281 
285 
288 
290 
294 

284 
288 
291 
293 
296 

332 
336 
342 
343 
344 

321 
327 
333 
332 
331 

327 
332 
338 
338 
338 

299 
305 
310 
319 
328 

290 
294 
303 
309 
314 

293 
298 
307 
316 
322 

335 
333 
332 
336 
342 

324 
323 
325 
330 
336 

330 
328 
330 
333 
340 

26 
27 
28 
29 
30 
31 

304 
309 
313 
313 
310 
---

297 
303 
300 
297 
300 
---

301 
306 
308 
304 
303 
---

344 
340 
344 
342 
342 
342 

335 
330 
332 
329 
334 
327 

339 
336 
338 
336 
338 
335 

330 
334 
332 
333 
330 
337 

315 
318 
322 
324 
322 
323 

324 
328 
328 
329 
326 
331 

346 
347 
348 
347 
350 
---

341 
342 
342 
345 
346 
---

343 
345 
345 
346 
348 
---

MONTH --- --- 344 310 331 344 263 321 350 313 334 

TEMPERATURE (DEG. C1 OF MATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBER NOVEMBER DECEMBER JANUARY 
DAY MAX MIN�MEAN MAX MIN�MEAN�MAX MIN�MEAN MAX MIN MEAN 

1 
2 
3 
4 
5 

14.S 
12.0 
14.0 
15.5 
14.0 

12.5 
9.5 
10.0 
12.0 
13.0 

13.5 
10.5 
11.5 
13.5 
13.5 

9.0 
8.5 
8.0 
7.5 
8.5 

7.5 
6.0 
6.0 
5.5 
6.0 

8.0 
7.5 
7.5 
6.5 
7.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

6 
7 
8 
9 
10 

15.0 
15.0 
14.5 
14.0 
13.5 

12.0 
11.0 
12.0 
13.0 
12.0 

13.0 
12.5 
13.0 
13.5 
13.0 

8.5 
11.0 
11.5 
10.5 
9.0 

7.5 
8.5 
10.0 
8.5 
7.5 

8.0 
10.0 
10.5 
9.5 
8.5 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

11 
12 
13 
14 
15 

13.5 
13.5 
16.0 
15.5 
14.5 

12.0 
12.0 
12.0 
14.0 
12.0 

12.5 
12.5 
13.5 
14.5 
13.0 

7.5 
6.0 
5.0 
3.0 
2.5 

5.5 
5.0 
3.0 
1.0 
0.5 

6.0 
5.5 
3.5 
2.0 
1.5 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
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 

12.5 
11.0 
10.5 
10.0 
8.0 

11.0 
9.0 
7.5 
7.0 
5.5 

11.5 
10.0 
9.0 
8.5 
7.0 

3.0 
3.5 
3.5 
5.5 
5.5 

0.5 
1.5 
3.8 
4.0 
4.5 

1.5 
2.5 
3.0 
4.5 
5.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
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 

8.0 
9.5 
12.0-
14.0 
13.5 

6.0 
7.5 
8.5 
12.0 
10.0 

7.0 
8.5 
10.5 
13.0 
11.0 

4.0 
1.5 
1.0 
0.0 
0.0 

1.0 
0.5 
0.0 
0.0 
0.0 

2.0 
1.0 
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 
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 

9.5 
10.0 
10.0 
8.5 
5.5 
7.5 

7.0 
8.0 
8.5 
5.5 
4.5 
5.0 

8.0 
9.0 
10.0 
6.5 
5.0 
6.0 

0.0 
0.0 
0.5 
0.5 
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 
0.0 
0.0 
0.0 
0.0 

0.0. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

MONTH 16.0 4.5 11.0 11.5 0.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 
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04059500 FOR() RIVER NEAR HYDE, MI--CONTINUED 


TEMPERATURE (DEG. C) OF MATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEBRUARY MARCH APRIL MAY 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.5 6.5 7.5 
2 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 7.5 5.0 6.0 
3 
4 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.5 
1.0 

0.0 
0.0 

0.0 
0.5 

5.0 
9.0 

4.0 
3.0 

4.5 
6.0 

5 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.5 8.0 4.5 6.5 

6 
7 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

1.5 
1.5 

0.0 
0.5 

0.5 
1.0 

8.5 
9.0 

3.5 
.5.0 

5.5 
7.0 

8 
9 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

3.5 
4.5 

0.5 
1.0 

2.0 
2.5 

10.5 
13.5 

-4.0 
8.0 

7.5 
10.5 

10 0.0 0.0 0.0 0.0 0.0 0.0 3.5 2.0 3.0 14.0 10.0 12.0 

11 
12 
13 
14 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

4.0 
5.0 
6.5 
8.5 

1.0 
1.0 
3.0 
5.0 

2.5 
3.0 
5.0 
6.5 

14.5 
15.0 
14.0 
17.5 

9.5
9.5 
10.5 

12.0 
10.5 

: ::: 
15 0.0 0.0 0.0 0.0 0.0 0.0 8.5 7.0 8.0 17.0 13.5 15.5 


16 0.0 0.0 0.0 0.0 0.0 0.0 11.0 7.5 9.0 17.0 ..12.5 14.0 

17 0.0 0.0 0.0 0.0 0.0 0.0 11.0 9.5 10.5 13 -11.0 12.0 

18 0.0 0.0 0.0 0.0 0.0 0.0 12.0 10.5 11.0 13.0 9.5 11.0 

19 0.0 0.0 0.0 0.0 0.0 0.0 10.0 10.5 13.5 9.5 11.0 

20 0.0 0.0 0.0 0.0 0.0 0.0 11.510.5 16.0 11.5 13.5 

21 
22 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

8.5 
7.5 

7.5 
6.5 

8.0 
7.0 

17.0 
17.0 

13.5 
13.0 

15.0 
15.0 

23 0.0 0.0 0.0 0.0 0.0 0.0 8.0 5.0 6.5 16.5 12.5 14.5 
24 
25 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

7.5 
8.5 

6.0 
5.0 

6.5 
7.0 

16.5 
16.5 

12.0 
12.0 

14.5 
14.5 

26 0.0 0.0 0.0 0.0 0.0 0.0 6.0 4.5 5.0 18.0 13.0 15.5 
27 0.0 0.0 0.0 0.0 0.0 0.0 6.0 4.0 5.0 20.0 14.5 17.0 
28 0.0 0.0 0.0 0.0 0.0 0.0 8.5 4.0 6.0 - 19.0 16.0 17.5 
29 0.0 0.0 0.0 0.0 0.0 0.0 8.0 5.0 6.5 18.5 15.5 16.5 
30 ......... .... ”.... 0.0 0.0 0.0 8.5 6.5 7.5 15.5 14.0 14.5 
31 ........ 0.0 0.0 0.0 ........ .”... ..,... 14.0 13.0 13.5 

MONTH 0.0 0.0 0.0 0.0 0.0 0.0 12.0 0.0 5.0 20.0 3.0 12.0 

JUNE JULY AUGUST SEPTEMBER 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

1 17.0 12.0 14.5 24.0 19.0 21.5 26.0 20.5 23.0 18.0 14.0 16.0 
2 13.0 14.5 23.0 19.5 21.0 25.5 17.5 21.5 16.5 10.5 14.5 
3 
4 
5 

......... 
........... 

....... 

....... 
......... 25.5 

28.5 
29.0 

.20.0 
22.0 

.22.5 

22.5 
24.5 
25.5 

26.0 
22.5 
22.0 

'�18.5 22.5 20.0 
20.5 22.0 18.0 
19.5 20.5 19.0 

13.5 
14.5 
13.0 

16.5 
16.5 
16.0 

6 30.0 23.5 26.5 24.0 16.5 20.0 21.0 14.0 17.5 
7 
8 
9 .......... 

---
.....e. 

30.0 
30.0 
24.5 

25.0 
23.0 
23.0 

270 
26.0 
24.0 

260 
27.0 
28.5 

16.5 
18.5 
21.5 

21.0 
22.5 
24.5 

23.5 
24.0 
22.0 

15.5 
18.5 
18.5 

19.5 
21.5 
20.0 

.10 23.0 0.0 0.0 26.0 22.0 24.0 24.0 22.0 23.0 19.0 14.5 17.0 

11 
12 

24.5 
22.5 

21.5 
200 

23.0 
21.5 

29.0 
26.0 

22.5 
20.0 

25.5 
23.0 

27.5 
26.5 

21.0 
22.5 

24.0 
24.5 

21.0 
21.0 

13.5 
15.0 

17.5 
18.5 

13 25.5 20.5 23.0 26.0 19.5 22.5 23.5 20.0 22.0 21.5 16.5 19.5 
14 
15 

26.5 
26.0 

23.0 
22.5 

25.0 
24.0 

30.5 
28.0 

21.5 
24.0 

25.0 
26.0 

23.0 
22.0 

17.5 
16.5 

19.5 
19.0 

21.0 
16.5 

16.5 
14.5 

18.5 
15.0 

16 
17 

22.5 
220 

19.0 
18.0 

20.5 
20.0 

24.0 
25.5 

21.5 
18.5 

23.0 
22.0 

23.5 
24.0 

15.5 
17.0 

19.0 
20.0 

18.5 
19.0 

13.0 
13.0 

16.0 
16.5 

18 22.0 19.5 20.5 28.5 20.5 24.0 22.5 1840 20.0 20.0 13.5 17.0 
19 
20 

21.0 
23.5 

17.0 
18.5 

19.5 
21.5 

27.5 
28.5 

22.5 
23.5 

25.0 
25.5 

25.5 
27.0 

19.5 
220 

22.0 
24.0 

17.5 
16.5 

15.0 
12.5 

16.5 
14.5 

21 
22 

25.0 
25.5 

21.0 
22.0 

23.5 
23.5 

28,5 
29.0 

22.0 
21.0 

24.5 
24.5 

27.0 
26.5 

21.0 
21.5 

23.5 
23.5 

,14.5 
13.0 

11.5 
9.5 

13.0 
11.5 

23 
24 

26.0 
24.0 

22.5 
22.0 

24.0 
23.0 

30.0 
29.5 

23.0 
22.5 

26.0 
26.0 

26.0 
26.0 

19.5 
18.5 

22.5 
22.0 

12.0 
13.0 

8.5 
6.5 

10.5 
10.0 

25 24.0 21.0 22.5 . 27.0 21.5 24.0 24.5 18.5 22.0 12.5 7.5 10.5 

.26 25.5 21.0 23.0 26.5 22.0 24.0 24.5 20.5 22.5 12.5 7.5 10.0 
27 27.5 22.0 24.5 30.0 21.5 25.5 27.5 21.0 24.0 12.5 10.5 11.0 
28 26.0 22.5 24.0 25.0 22.0 23.0 25.0 20.5 22.5 12.5 7.0 10.0 
29 
30 
31 

23.5 
23.5 

.......... 

19.5 
18.0 
....se, 

21.5 
20.5 

......... 

28.0 
26.0 
27.5 

20.0 
22.0 
21.0 

23.5' 
24.5 
24.0 

21.0 
20.5 
19.5 

15.5 
.13.5 
16.0 

18.5 
17.5 
17.0 

14.0 
15.5 
....s... 

8.0 
-8.5 
......m. 

11.0 
12.0 

.�....... 

MONTH 30.5 18.5 24.5 28.5 13.5 21.5 24.0 6.5 :1500 



157 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04060500 IRON RIVER AT CASPIAN, MI 


LOCATION.--Lat 46°03'31", long 88°37'38", in SE' SW1/4 sec.1, T.42 N., R.35 W., Iron County, Hydrologic Unit 04030106, on right bank 10 ft 

(3 m) downstream from bridge on County Highway 424 in Caspian, and 5.0 mi (8.0 km) upstream from mouth. 


DRAINAGE AREA.--92.1 mil (238.5 km2). 


PERIOD OF RECORD.--March 1948 to current year. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 1,438.78 ft (438.540 m) above mean sea level. Prior to Sept. 25, 1969, nonrecording gage 

at site 10 ft (3 m) upstream at same datum. 


REMARKS.--Records good except those for the winter period, which are fair. The average flow includes mine pumpage and sewage effluent. 

Pumpage rates have diminished over the years due to the closing of most mines. Remaining pumpage averages about 10 ft3/s (0.3 m3/s). 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--28 years, 87.6 ft3/s (2.481 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,430 ft3/s (40.5 m3/s) July 2, 1953, gage height, 10.20 ft (3.109 m); minimum, 

25 ft3/s (0.71 m3/s) Mar. 29, 1969, gage height, 3.30 ft (1.006 m), result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 438 ft3/s (12.4 m3/s) Mar. 30, gage height, 7.54 ft (2.298 m); minimum, 47 ft3/s 

(1.33 m3/s) Aug. 27, 28, gage height, 3.88 ft (1.183 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 64 60 114 77 72 70 324 130 100 75 66 58 

2 61 59 109 77 72 70 278 142 89 71 63 54 

3 61 59 95 78 72 70 312 158 86 70 .61 54 

4 60 58 91 80 70 72 303 146 83 68 ' 63 52 

5 58 58 90 80 70 72 327 138 79 66 '19 51 


6 58 58 89 79 70 72 366 124 77 66 73 51 

7 57 58 87 78 70 72 406 112 75 68 65 52 

8 57 65 81 76 70 72 408 105 74 66 60 51 

9 58 71 80 76 70 75 392 101 75 65 59 51 

10 58 147 78 74 70 72 410 96 73 69 60 51 


11 58 141 76 74 70 74 408 92 90 71 62 51 

12 58 132 72 72 70 85 340 89 78 68 61 49 

13 60 123 77 72 70 74 302 89 101 65 60 50 

14 59 101 115 72 70 76 296 93 88 64 63 52 

15 58 93 105 70 70 82 320 93 81 64 60 53 


16 59 87 96 70 68 67 318 117 79 66 57 52 

17 59 85 90 70 68 83 294 129 77 65 56 53 

18 59 84 84 70 68 84 295 109 85 63 55 69 

19 59 85 78 70 68 81 311 101 91 60 69 60 

20 58 88 76 70 68 '108 271 98 79 74 65 52 


21 58 91 73 70 68 114 251 92 73 68 55 53 

22 57 90 72 70 68 104 304 96 72 64 51 53 

23 69 86 72 70 68 101 304 98 71 63 49 53 

24 83 84 72 70 68 116 255 95 72 62 50 52 

25 96 80 72 70 68 140 210 92 74 61 50 52 


26 78 78 71 70 68 172 178 92 72 62 53 53 

27 70 78 72 70 68 207 160 85 68 62 48 54 

28 66 77 72 70 68 190 146 82 68 61 49 55 

29 62 82 74 71 68 219 135 82 77 60 65 54 

30 60 123 76 72 --- 337 131 108 83 70 52 53 

31 61 --- 77 72 407 ..-- 111 80 58 


TOTAL 1939 2581 2586 2260 2008 3638 8755 3295 2390 2057 1837 1598 

MEAN 62.5 86.0 83.4 72.9 69.2 117 292 106 79.7 66.4 59.3 53.3 

MAX 96 147 115 80 72 407 410 158 101 80 79 69 

MIN 57 58 71 70 68 67 131 82 68 60 48 49 


CAL YR 1975�TOTAL 34764 MEAN 95.2 MAX 792�
MIN 51 

WTR YR 1976�TOTAL 34944 MEAN 95.5 MAX 410�
MIN 48 


http:1,438.78


158T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04061000 BRULE RIVER NEAR FLORENCE, WI 


LOCATION.--Lat 45°57'31", long 88°15'57", in SE4 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 Nichigamme 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) above mean sea level (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 winter period, which are fair. Discharge includes some mine pumpage (see sta. 04060500). 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--33 years (water years 1915, 1945-76), 361 ft3/s (10.22 m3/s), 12.60 in/yr (320 naVyr). 


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 ft /s (3.34 m3/s) Dec. 2, 1963 (discharge 

measurement); minimum gage height, 1.79 ft (0.546 m) July 24, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,260 ft3/s (35.7 m3/s) Apr. 11, gage height, 3.65 ft (1.113 m); maximum gage height, 

.966 m) Dec. 12 (backwater from ice); minimum discharge, 185 ft3/s (5.24 m3/s) Sept. 12, 13, gage height, 1.89 ft (0.576 m).
6.45 ft (1­

DISCHARGE,T
IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 256 254 450 300 280 320 957 504 504 300 247 230 

2 253 261 440 300 280 310 837 545 433 277 234 220 

3 248 252 430 300 280 310 880 636 388 267 225 217 

4 246 244 410 300 280 310 888 595 362 259 225 209 

5 244 241 380 290 280 300 910 580 346 250 302 211 


6 243 242 370 290 280 300 1020 543 332 245 289 212 

7 237 247 350 280 280 300 1130 493 327 249 271 212 

8 233 260 330 280 280 290 1210 453 324 246 249 217 

9 232 287 320 280 290 290 1220 429 326 242 234 209 

10 234 533 310 280 290 290 1230 407 325 247 242 196 


11 234 663 300 290 290 290 1240 395 356 264 245 191 

12 235 610 290 290 280 290 1110 385 347 252 239 188 

13 244 558 310 290 280 290 990 375 402 241 234 188 

14 242 448 400 290 290 300 952 387 380 238 230 198 

15 238 398 440 290 300 310 1020 381 337 234 227 207 


16 234 367 400 290 310 320 1070 656 326 235 220 207 

17 233 348 380 280 310 340 1050 754 318 234 213 205 

18 229 338 350 280 310 350 1120 598 315 237 207 205 

19 229 343 320 280 310 360 1170 495 345 233 211 222 

20 227 358 310 280 300 370 1050 451 324 273 223 216 


21 230 373 310 280 300 450 921 420 299 279 207 225 

22 230 349 310 280 300 560 1030 405 285 265 201 218 

23 253 351 310 270 300 650 1000 403 277 249 200 212 

24 308 330 310 270 300 690 872 394 275 235 198 209 

25 384 310 310 270 310 700 746 377 276 229 195 209 


26 358 300 300 280 320 720 650 363 273 227 197 211 

27 310 310 290 280 330 740 585 349 265 226 203 217 

28 286 330 290 280 330 750 542 335 267 223 194 221 

29 271 400 290 280 330 762 507 337 303 223 203 227 

30 261 450 290 280 --- 805 488 488 339 223 209 244 

31 255 --- 300 280 --- 1030 --- 562 --- 267 205 ---


TOTAL 7917 10755 10600 8810 8620 14097 28395 14495 9976 7669 6979 6353 

MEAN 255 359 342 284 297 455 947 468 333 247 225 212 

MAX 384 663 450 300 330 1030 1240 754 504 300 302 244 

MIN 227 241 290 270 280 290 488 335 265 223 194 188 

CFSM .66 .92 .88 .73 .76 1.17 2.43 1.20 .86 .63 .58 .54 

IN. .76 1.03 1.01 .84 .82 1.35 2.72 1.39 .95 .73 .67 .61 


TOTAL MEAN 364� CFSM .94 

WTR YR 1976�134666 MAX 1240 MIN 188 IN 12.88 

CAL YR 1975�133031 MAX 2280 MIN 193 IN 12.72 


TOTAL MEAN 368� CFSM .95 


http:1,200.55


159 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04061500 PAINT RIVER AT CRYSTAL FALLS, MI 


LOCATION.--Lat 46°06'21", long 88°20'05", in SE4 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 (398.1 m) above mean sea level (Wisconsin-Michigan Power Co. bench mark). 


REMARKS.--Records good. Diurnal fluctuation caused by powerplant immediately upstream; since storage capacity is small, daily flows 

are not affected appreciably. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 592 ft3/s (16.77 m3/s), 13.47 in/yr (342 mujyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,900 fta/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, 3,860 ft3/s (109 m3/s) Apr. 17 gage height, 5.74 ft (1.750 m); minimum, 98 ft3/s 

(2.78 m3/s) Aug. 24, gage height, 1.67 ft (0.509 m); minimum daily, 142 fe/s (4.02 m3/s) Aug. 29. 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 361 341 739 362 314 367 1820 877 538 330 203 153 
2 348 333 677 361 322 342 1690 890 522 297 196 164 
3 323 326 633 355 313 338 1860 962 487 281 186 163 
4 314 320 618 354 315 359 1860 954 448 269 196 159 
5 298 301 641 340 322 354 1970 938 402 257 217 162 

6 288 303 598 343 321 346 2180 932 374 253 224 157 
7 283 310 549 346 316 342 2530 853 348 242 220 155 
8 275 327 519 348 314 348 2710 779 333 242 203 162 
9 276 361 501 338 320 347 2750 710 348 238 192 168 
10 269 526 469 339 322 348 2970 664 334 245 206 157 

11 276 941 428 342 341 348 3100 607 330 249 214 156 
12 288 983 409 340 344 338 2770 573 316 242 203 158 
13 280 948 461 337 347 334 2530 544 395 242 203 152 
14 303 828 568 342 351 324 2630 532 437 242 200 155 
15 300 731 607 337 333 338 3240 522 413 220 192 159 

16 294 685 567 327 323 340 3750 573 390 231 189 164 
17 270 630 492 335 342 340 3820 675 373 231 189 162 
18 269 590 462 327 347 335 3770 678 377 210 175 166 
19 260 574 473 328 345 354 3720 622 408 203 175 163 
20 261 610 469 330 345 445 3440 577 400 234 169 160 

21 260 652 443 332 344 598 2830 533 374 269 169 167 
22 255 565 431 330 348 695 2710 504 343 257 160 183 
23 273 513 413 319 342 648 2710 475 325 242 160 181 
24 338 519 405 309 331 671 2350 444 313 234 147 174 
25 420 476 391 313 345 743 1970 417 309 228 147 167 

26 4S5 459 389 319 363 854 1670 407 285 224 147 182 
27 427 420 353 325 374 961 1410 386 285 203 150 179 
28 393 466 368 324 373 944 1220 366 277 192 150 179 
29 391 469 370 313 367 1050 1050 354 289 196 142 172 
30 358 565 370 313 --- 1360 939 419 334 210 144 173 
31 347 --- 371 305 1830 --- 491 --- 200 150 ---

TOTAL 9753 16072 15184 10333 9784 17341 73969 19258 11107 7413 5618 4952 
MEAN 315 536 490 333 337 559 2466 621 370 239 181 165 
MAX 455 983 739 362 374 1830 3820 962 538 330 224 183 
MIN 255 301 353 305 313 324 939 354 277 192 142 152 
CFSM .53 .90 .82 .56 .56 .94 4.13 1.04 .62 .40 .30 .28 
IN. .61 1.00 .95 .64 .61 1.08 4.61 1.20 .69 .46 .35 .31 

TOTAL MEAN 588T 13.36 

WTR YR 1976� MAX MIN 142 CFSM .92 12.51 

CAL YR 1975�214458 MAX 5090 MIN 156 CFSM .98 IN�


TOTAL 200784 MEAN 549T3820 IN�




160� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062000 PAINT RIVER NEAR ALPHA, MI 


LOCATION.--Lat 46°00'40", long 88°15'30", in NW% NWT sec.25, T.42 N., R.32 W., Iron County, Hydrologic Unit 04030106, on right bank 

0.6 mi (1.0 km) downstream from Lower Paint Dam, 5.5 mi (8.8 km) upstream from Brule River, and 6.0 mi (9.7 km) southeast of Alpha. 


DRAINAGE AREA.--631 mil (1,634 km2). 


PERIOD OF RECORD.--June 1952 to current year. Ninthly 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 winter period, which are fair. Flow completely regulated by powerplant and Lower Paint Dam, 

0.6 mi (1.0 km) above station. 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.--24 years, 173 ft3/s (4.899 10/s). 


EXTREMES FOR PERIOD OF RECORD.-,Maximum discharge, 8,050 ft3/s (228 AO/s) July 2, 1953, gage height, 10.50 ft (3.200 m); minimum daily, 

62 ft3/s (1.76 m3/s) Mar. 22, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,900 ft3/s (82.1 m3/s) Apr. 18, gage height, 7.02 ft (2.140 m); minimum daily, 86 ft3/s 

(2.44 m3/s) May 5, 6; minimum gage height, 2.79 ft (0.850 m) May 5, 6, 7. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


95 90 96 92 

2 92 94�90�96 93 92 95 90 90 

1 90 94�90�96 93 95 90 90 


94 90 96 

3 91 94�90�98 92 92
92 90 96 435 95 93 

4 90 92 94�90�100 93 93
90 96 470 92 97 

5 90 94�90�100 92 93
92 	 90 96 86 93 97 


90 96 

7 88 94�90�312 92 94 97 

6 89 92 94�90�110 86 92 94 92 97 


92 90 96 91 92 

8 88 94�90�523 92 93
92 	 90 96 92 95 97 

•9 93 90 96 551 92 94 96
88 94�90� 92 94 

10 88 95 94�90�622 92 93 93 94 95
90 	 96 


95 	 90 96 91 93 95 

90 96 93 


11 88 92�90�762 95 94 

12 88 94 92�90�828 90 94 93 95 

13 92�90�
90 94 90 96 907 90 96 95 92 95 

14 90 94 90 96 908 90 95 93 92 95
92�90�

15 90 92�92�1010 95 95
94 	 90 96 90 93 95 


94 90 96 93 95 

17 90 95 92� 96 1920 95 95 95 95 

16 90 92�92�1590 99 95 95 


90 92� 95 

18 90 95 92�92�2470 93 95 95 95 95
90 96 


90 96 96
19 90 95 92�94�2730 92 95 96 95 

20 91 92�94�2660 95 96
95 	 90 96 91 97 95 


94 90 96 90 97 95 

22 92 95 90�94�2430 90 95 97 95 95 

21 91 92�94�2520 95 95 


90 96 

23 93 90�94�2440 95 95 95
94 90 96 90 97 

24 94 94 90�94�2350 95 95
90 96 90 95 95 

25 97 90�96�1850 95 95
94 	 90 96 90 95 95 


97 94 90 96�1380 90 95 95 95 95 

27 96 94 90�90 96�1280 90 95 95 95 

26 	 90� 96 


96 97 

28 95 90�96�1160 95 97
94 90 96 90 94 95 

29 95 94 90�96�475 91 95 97
90 96 92 95 

30 95 94 90 �93 94 95 92 94
90�--- 96 95 

31 95 --- 90 �--- 94 --- 90 91 ---
90�--- 96 


2815 2790 2976 3549 2923 2849 

MEAN 91.3 92.0�92.1�1146 94.1 93.9 

TOTAL 2831 2852�2672�34371 2822 2912 


93.8 90.0 96.0 114 94.3 95.0 

MAX 97 95 90 96�2730 470 96 97 97
94� 96 97 

MIN 88 90�90�93 92 90 90 90
92 	 90 96 86 


CAL YR 1975�68384 MAX 3200�MIN 68 

TOTAL MEAN 181�

TOTAL MEAN 187�


MIR YR 1976�66362 MAX 2730�MIN 86 




161
STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04062200 PESHEKEE RIVER NEAR CHAMPION, MI 


LOCATION.--Lat 46°33'25", long 88°00'09", in N1 sec.13, T.48 N., R.30 W., Marquette County, Hydrologic Unit 04030107, on left bank 

10 ft (3 m) downstream from bridge on County Road 607, 0.6 md (1.0 km) downstream from West Branch, and 3.5 mi (5.6 km) northwest 

of Champion. 


DRAINAGE AREA.--133 mil (344 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--July 1961 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 1,557.49 ft (474.723 m) above mean sea level. Prior to Aug. 15, 1961, nonrecording gage 

at same site and datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. 


AVERAGE DISCHARGE.--15 years, 213 ft3/s (6.032 m3/s), 21.75 in/yr (552 mmVyr). 


EXTREMES POR PERIOD OF RECORD.--Maximum discharge, 3,610 ft3/s (102 m3/s) May 8, 1965, gage height, 8.01 ft (2.441 m); minimum, 

0.70 ft3/s (0.020 m3/s) Sept. 7, 8, 9, 10, 11, 1976, gage height, 1.10 ft (0.335 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 600 ft3/s (17.0 m3/s) and maximum (*): 


DischargeTGage heightT DischargeTGage height 

DateTTimeT (ft) (m)TTDateT(ft3/s) (m3/s)T(m)
(ft3/s) (m3/s)T TimeT (ft)T


Dec. 1T1800Tice jamT *3,540T*7.92TT
4.19 1.277TT 0600T
Apr. 18T 100 2.414 


Minimum discharge, 0.70 ft3/s (0.020 m3/s) Sept. 7, 8, 9, 10, 11, gage height, 1.10 ft (0.335 m). 


DISCHARGE+ IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


60 94 425� 1.2
1 61 480 64 74 600 124 14 3.7 

2 64 57 520 89 64 76 660 109 12 3.6 1.2
428�

3 66 54 86 90 11 3.0 1.2
410 65 77 680 419�


49 84 393� 1.1
4 64 370 66 78 700 76 10 3.1 

5 59 46 320 82 67 80 760 433�8.9 3.6 1.2
67 


6 53 43 290 80 68 840 61 7.9 3.2
80 428� .94 

42 78 380� .90
7 49 250 69 81 940 52 7.8 2.9 


8 44 44 220 78 70 82 960 46 7.6 2.8 .80
326�

44 78 284� .81
9 41 200 71 82 1000 43 11 2.5 


10 38 95 190 76 72 82 957 39 12 2.4
254� .74 


11 37 193 180 74 72 84 930 35 11 2.5
226� .71 

12 40 259 170 72 72 84 886 32 10 2.6 .93
198�

13 46 302 160 70 72 84 876 36 9.3 2.3
176� .93 

14 49 292 220 68 72 88 1080 35 9.7 2.3
179� 1.7 

15 51 271 330 68 72 90 1830 162�10 2.3 2.1
35 


16 54 230 350 68 72 94 2620 40 9.2 2.1 2.2
187�

17 61 208 250 66 72 98 3280 40 8.7 2.0
232� 2.2 

18 63 220 65 100 210�7.9 2.1
208 71 3470 45 1.9 


246 64 178� 2.3
19 60 205 71 130 3230 53 6.5 1.9 

385 64 158� 2.8
20 56 190 71 180 2330 50 8.2 1.7 


21 51 411 180 63 71 230 1640 44 8.7 1.4
138� 3.9 

22 48 350 170 62 71 230 121�7.6 1.2 4.0
1720 37 

23 53 300 160 63 71 225 1790 31 6.7 1.1
108� 3.4 

24 73 260 63 240 99�6.3 2.9
150 72 1440 27 1.1 

25 113 230 140 63 72 270 1050 24 6.1 .98
91� 2.6 


210 64 85�
26 123 130 72 290 799 23 5.7 .97 2.5 

27 106 190 120 64 72 310 636 21 5.2 1.3
77� 2.4 


180 64 70� 2.4
28 92 112 73 350 523 19 4.6 1.6 

200 64 65� 2.4
29 79 108 73 415 447 18 4.4 1.4 


30 71 350 100 64 --- 480 410 73�4.1 1.3 2.3
17 

31 65 98 --- 560 --- --- 4.0 1.2
--- 64 116� ---


TOTAL 1930 5809 6993 2202 2040 5424 39084 1369 256.1 65.95
6719� 56.86 

194 71.0 217� 1.90
MEAN 62.3 226 70.3 175 1303 45.6 8.26 2.13 


MAX 123 411 520 94 73 560 3470 124 14 4.0
433�3.7 

MIN 37 42 98 62 64 74 410 17 4.0 .97
65� .71 

CFSM .47 1.46 .53 .53 1.32 1.63�.06 .01
1.70 9.80 .34 .02 


1.62 .62 1.88� .02
IN. .54 1.96 .57 1.52 10.93 .38 .07 .02 


CAL YR 1975�81771.20 MEAN 224�MIN 3.2 IN 22.87
TOTAL MAX 2600 CFSM 1.68�

MTR YR 1976�71948.91 MEAN 197�
TOTAL MAX .71 IN 20.12
3470 MIN�CFSM 1.48�


http:�71948.91
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162 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062200 PESHEKEE RIVER NEAR CHAMPION, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: August 1961 to current year. 


INSTRUMENTATION.--Temperature recorder since Aug. 29, 1961. 


REMARKS.--Complete ice cover during winter period. Unpublished water temperatures for water year 1963 are available in the Escanaba 

sUboffice. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maxim, 28.5°C July 1, 1966; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 26.5°C July 7, 23, Aug. 19, 20; minimum, 0.0°C on many days during winter period. 


TEMPERATURE (DEG. C) OF WATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


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


9.5 5.5 4.5 0.5 0.0
1 10.5 0.5�0.0 0.0 0.0 0.0 0.0 

7.0 4.0 0.5 0.0 0.0 0.0
2 9.5 5.5 0.5�0.0 0.0 0.0 


3 9.5 7.5 5.5 4.0 0.5�0.0 0.0 0.0 0.0 0.0
0.5 0.0 

4 10.0 7.5 5.0 4.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 

5 10.0 9.0 5.5 4.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 


6 10.5 9.0 6.0 4.5 0.5�0.0 0.0 0.0 0.0 0.0
0.5 0.0 

7 10.5 8.5 7.5 6.0 1.0�0.0 0.0 0.0 0.0 0.0 0.0
0.5 

8 11.5 9.0 7.5 6.5 1.0 0.0 0.0 0.0 0.0 0.0
1.0�0.0 

9 11.0 10.5 6.0 4.5 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 

10 10.5 9.0 4.5 3.5 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 


3.0 1.0 0.0 0.0 0.0
11 9.5 9.0 3.5 1.5�0.0 0.0 0.0 

12 9.5 9.0 3.0 1.0 2.0�0.0 0.0 0.0 0.0 0.0 0.0
1.5 

13 10.5 9.0 1.0 1.0 .5�1.0 0.0 0.0 0.0 0.0 0.0 0.0 

14 10.5 10.0 1.0 1.0 .0�0.0 0.0 0.0 0.0 0.0
1.0 0.0 

15 10.0 9.0 1.0 0.5 .0�0.0 0.0 0.0 0.0 0.0
1.0 0.0 


16 9.0 8.0 1.0 0.5 .0�0.0 0.0 0.0 0.0 0.0 0.0
1.0 

7.0 1.0 0.5 0.0 0.0 0.0
17 8.0 1.0 .0�0.0 0.0 0.0 


18 7.5 6.0 1.5 1.0 .5�0.0 0.0 0.0 0.0 0.0
0.5 0.0 

19 6.5 5.0 2.5 1.5 .5�0.0 0.0 0.0 0.0 0.0
0.5 0.0 

20 6.5 5.5 2.5 1.0 .5�0.0 0.0 0.0 0.0 0.0
0.5 0.0 


21 7.0 5.5 1.0 1.0 .0�0.0 0.0 0.0 0.0 0.0
1.0 0.0 

22 6.5 6.0 1:0 1.0 .0�0.0 0.0 0.0 0.0
1.0 0.0 0.0 


6.0 1.0 0.0
23 7.0 1.0 1.0 .0�0.0 0.0 0.0 0.0 0.0 

24 8.5 7.0 1.0 1.0 .0�0.0 0.0 0.0 0.0 0.0
1.0 0.0 

25 8.5 7.0 1.0 .0�0.0 0.0 0.0 0.0
1.0 1.0 0.0 0.0 


0.5 1.0 0.0
26 7.0 6.0 0.5 .0�0.0 0.0 0.0 0.0 0.0 

27 6.5 5.5 0.5 0.5 .0�0.0 0.0 0.0 0.0 0.0 0.0
1.0 


6.5 0.5 0.5 0.0 0.0 0.0
28 6.5 1.0 .0�0.0 0.0 0.0 

29 6.0 5.5 0.5 0.5�0.0 0.0 0.0 0.0 0.0 0.0
0.5 0.5


4.0 0.5 ......
30 5.5 0.5 0.5 0.5�0.0 0.0 ..... 0.0 0.0 

31 4.5 4.0 --- --- 0.0�0.0 --- --- 0.0 0.0
0.0 0.0 


4.0 0.0 0.0
MONTH 11.5 7.5 0.5 2.0�0.0 0.0 0.0 0.0 0.0 




STREAMS TRIBUTARY TO LAKE MICHIGAN�
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04062200 PESHEKEE RIVER NEAR CHAMPION• MI--CONTINUED 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL�MAY�JUNE JULY AUGUST SEPTEMBER 


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


1 0.0 0.0 6.5 6.0 18.5 15.0 22.0 17.5 22.0 18.0 16.0 14.0 

2 0.0 0.0 6.5 5.0 19.0 15.5 21.0 17.0 21.0 17.0 15.0 13.'0 

3 0.0 0.0 5.5 4.5 20.0 16.0 23.0 17.0 21.0 17.5 15.5 12.5

4 0.5 0.0 6.5 4.0 21.0 17.0 24.5 18.0 21.0 19.0 15.5 13.5

5 0.5 0.0 6.5 6.0 22.0 18.0 25.0 19.0 19.5 17.5 14.5 12.0 


6 0.0 0.0 7.0 5.0 23.5 19.5 24.5 20.5 19.0 15.5 15.5 12.5

7 0.0 0.0 8.0 6.5 23.5 19.5 26.5 21.5 19.0 15.5 16.5 14.5

8 0.5 0.0 8.5 7.0 22.5 21.0 26.0 20.5 20.0 16.5 19.0 16.5
9 0.5 0.0 10.5 8.0 23.0 20.0 24.5 20.5 23.5 18.5 18.0 15.5

10 0.0 0.0 12.0 10.0 24.5 20.5 25.0 19.5 23.0 19.5 15.0 13.5 


11 0.5 0.0 12.0 10.0 24.5 21.0 25.0 20.5 23.0 20.0 15.0 13.0

12 0.5 0.0 13.0 10.0 22.5 19.5 23.0 17.5 23.0 20.0 15.0 13.0

13 1.0 0.0 12.0 11.5 24.5 20.0 22.0 18.5 22.0 19.0 15.5 15.0

14 1.0 0.5 13.5 10.0 25.5 21.0 25.5 20.5 19.5 16.5 15.5 15.0

15 1.5 1.0 15.0 12.0 24.5 21.5 24.5 20.5 19.5 16.0 15.0 13.5 


16 2.5 1.0 14.5 12.5 21.5 19.0 21.5 18.5 19.5 16.0 13.5 11.5

17 3.0 2.0 13.0 11.5 19.5 17.5 22.5 18.0 21.5 17.0 13.5 11.5

18 4.0 2.5 13.5 11.0 19.5 18.0 25.0 19.5 25.0 21.5 13.5 11.5

19 4.5 3.0 14.5 11.0 19.5 15.5 25.5 21.5 26.5 22.5 13.5 11.5

20 5.0 3.5 16.5 13.5 22.0 16.5 25.5 23.0 26.5 24.0 11.5 10.5 


21 5.0 4.5 17.0 14.5 23.5 17.0 24.5 20.0 26.0 23.0 11.0 9.0 

22 5.0 3.5 16.5 14.0 23.5 19.0 25.0 19.0 25.0 23.0 9.5 8.0

23 4.5 3.0 16.0 13.5 23.5 19.5 26.5 22.5 24.5 20.5 9.0 8.0

24 5.5 4.5 16.5 12.5 22.5 20.0 25.0 21.0 23.0 20.0 9.5 7.0

25 5.5 4.5 17.0 13.0 22.0 20.0 23.5 19.5 23.0 20.0 10.0 8.0 


26 5.5 4.0 19.0 14.0 24.0 18.5 25.5 20.5 23.0 21.0 10.0 8.0

27 4.0 3.5 19.0 15.0 24.0 20.0 25.0 20.0 24.0 21.0 8.5 7.5

28 6.0 4.0 19.0 16.0 23.0 18.5 23.5 20.5 23.5 19.0 8.5 7.0

29 6.0 5.5 18.5 17.0 22.0 18.5 24.5 19.5 19.0 16.0 10.0 7.5

30 6.5 6.0 17.0 16.0 23.0 17.5 23.5 21.0 17.0 14.0 9.5 8.0

31 --- --- 17.0 15.5 --- --- 22.5 19.0 17.0 15.5 --- ---


MONTH 6.5 0.0 19.0 4.0 25.5 15.0 26.5 17.0 26.5 14.0 19.0 7.0 




164T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062230 WCHIGAMME RIVER NEAR M1CHIGAMME, MI 


LOCATION.--Lat 46°28'00", long 88°04'28", in SW% Stn 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). 


WATER-DISCHARGE RECORDS 


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.--Water-discharge record good. 


AVERAGE DISCHARGE.--8 years, 292 ft3/s (8.269 m3/s), 20.44 in/yr (519 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 (0.08 m3/s) Sept. 30, 1976, gage height, 1.56 ft (0.475 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,180 ft3/s (90.1 m3/s) Apr. 19, gage height, 7.77 ft (2.368 m); minimum, 2.8 ft3/s

(0.08 m3/s) Sept. 30, gage height, 1.56 ft (0.475 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 129 99 367��130 379 202 33
217 116 1070 67 9.4 

2 125 392��127 121 1000 195 31 8.2
99 212 420 64 

3 121 419��121 466 62 30
99 211 125 931 187 7.3 

4 120 98 438��125 121 514 178 60 28 6.8
208 849 

5 117 444��124 124 567 169 6.8
97 200 806 58 29 


96�122 160
6 114 446 98 125 632 761 55 28 6.6 

7 109 96�94 149 55
438 121 126 692 720 27 6.2 

8 108 428 89 122 760 665 142 53 27
98� 126 6.2 


97� 125 53
9 104 416 84 120 822 619 142 26 6.5 

106�80 573 6.2
10 102 403 120 125 906 135 53 25 


109� 125 52
11 102 390 78 120 966 523 131 25 5.8 

131�74 481 5.4
12 99 374 118 133 998 120 49 25 


13 97 158�71
359 116 139 1040 443 117 47 25 5.0 

175�67 1090
14 96 362 115 137 421 113 47 24 5.2 

193�63 391 47 5.3
15 95 363 120 133 1260 112 23 


206�60 46
16 95 353 121 133 1600 389 110 22 5.0 

17 94 347 119 2120 103 21
216�57 134 383 44 4.8 

18 93 339 119 2640 102 20
223�52 134 367 42 4.7 


235�50 349 4.6
19 93 329 120 134 3050 102 42 19 

265� 137 44
20 92 322 47 120 3110 337 98 19 4.6 


301� 146 43
21 90 311 45 118 2900 320 96 18 4.5 

314�42 299 4.4
22 89 302 118 152 2670 93 42 17 

332�40 283 4.2
23 92 290 117 162 2550 89 40 17 


24 93 279 38 117 177 2410 85 40 16
348� 272 3.8 

25 94 353� 39
270 38 116 193 2190 258 81 15 3.6 


345�38 

340�34 234 3.4 


26 95 261 115 213 1920 246 80 38 14 3.4 

27 99 252 114 237 1670 77 37 13 

28 102 329�32
243 114 255 1470 220 74 37 12 3.3 

29 102 236 115 282 1310 208 72 37 11
322�33 3.0 


338�32 203 2.9
30 102 229 --- 312 1180 71 35 10 

--- 223 35
31 99 �30 341 --- 205 --- 9.6 ---


TOTAL 3162 10625��3468 5039 44302 14826 3585 1463 659.6
6218 5 14 157.1 

MEAN 102 343 120 163 1477 478 120 21.3
207�65 47.2 5.24 

MAX 129 353 446��130 3110 202 33
217 341 1070 67 9.4 

MIN 89 96 223��114 379 203 71 35 9.6
130 116 2.9 

CFSM .53 1.07 1.77��.62 7.61 .62 .11
.85 .84 2.46 24 .03 

IN. .61 1.19 2.04��.66 8.49 .69 .13
.98 .97 2.84 .28 .03 


CAL YR 1975�TOTAL 105426.0�MAX 2470 MIN CFSM 1.49
MEAN 289�36 IN 20.22 

WTR YR 1976�98618.7�MAX 3110 MIN 2.9 CFSM 1.39 18.91
TOTAL MEAN 269� IN�
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04062230 MICHIGN44E RIVER NEAR MICHIGN44E, MI-CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1970-76. 

WATER DUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


50E-

CIFTC 


INSTAN- Coro-� COLOR 

TAHFOu5 DUCT-�AIR�TOR-

DIS- ANCF INUM-�
TEMPER.. RID-


TIME CHARGE (micqn-�•ATURE ATURE COBALT ITT 

TE..F._ 


0AIF (CFS)� (DEG C) (JTU)MHOS)� UNITS)��
(UNITS) (DEG C)�


OCT 

21... 1530 89 44 7.5 18.5 10.5 35 0 

NOV 
20... 0905 262 42 7.3 1.0 5.0 50 1 
DFC 
158.4. 1430 357 43 7.5 .9.5 1.5 50 1 

JAN 
22... 1400 146 50 7.8 -10.0 .5 70 1 

FFP 
17... 1230 118 43 7.5 2.5 1.5 60 1 

MAP 
1515 324 45 7.7 7.0 1.5 60 1 

APP 
21... 1045 2910 54 7.7 8.0 4.5 55 1 
MAY 
18... 0900 387 33 7.2 9.0 9.5 50 1 

JUN 
14... 1405 112. 35 6.8 28.0 11•0 45 1 

14... 1500 48' 50 7.5 25.0 24.5 32 1 
AUG 
16... 1645 23 46 7.1 25.5 21.5 28 6 

SFP 
10... 1030 7.0 48 6.6 15.0 14.5 25 3 

nIs-

Ns- SOLVED TOTAL� DIS-

SOLVED mA6- NITRITE�DI5- TOTAL SOLVED 


HARD-�NE- -�TOTAL� MAN-
CAL-�PLUS�SOLVED MAN-��
NESS CTUm Slum NITRATE IRON IRON GANESE GANESE 

(CA.mG)�(MG) (MN)(CA) (N) (FE) (FE) (MN) 
DATE�(mG/L) (MG/L1 (0G/L) (UG/L)
(MG/L)�(MG/L)��(UG/L)��(UG/L)��


OCT 

21• • • 27 7.7 1.9 .09 270 130 4 


NOV 
20... 18 5.1 1.3 .14 230 -�20 20
120 


DFC 

15... 25 7.4 1.7 .15 250 x̀ 140 10 0 


JAM 

??..* 19 5.2 1.4 .16 290 210 
 10 


FEQ 

0 


MAP 

30... 20 5.5 1.4 '.20 370 200 10 


17.4.0 18 4.7 1.4 .16 240 200 0 


0 

APR 

21... 20 5.2 1.'8 .21 340 180 110 100 

MAY 


17 4.5 1.5 .13 910 100 40 - 20 

JON 

14... 16 4.0 1.5 .13 160 90 20 10 


JUL 

14... 19 4.7 1.7 .08 140 80 30 20 


AUG 

i 6does 21 5.0 2.1 .07 110 70 10 10 


SFP 

10... 23 5.3 2.4 .04 180 90 40 20 
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 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062400 MICHIGAMME RIVER NEAR WITCH LAKE, MI 


LOCATION.--Lat 46°
 14'48", long 88°00'45", in 144 NWT sec.l, T.44 N., R.30 W., Dickinson County, Hydrologic Unit 04030107, on left bank 

20 ft (6 m) upstream from bridge on county highway, 0.4 mi (0.6 km) upstream from Witch Lake Outlet, and 2.0 mi (3.2 km) south of

Witch Lake. 


DRAINAGE AREA. --316 mil (818 km2). 


WATER-DISCHARGE RECORDS 


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


GAGE.--Water-stage recorder. Datum of gage is 1,384.25 ft (421.919 m) above mean sea level. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Occasional regulation caused by dam 14 mi 

(23 km) above station. Some flow diverted and returned above station by iron ore processing plant. 


AVERAGE DISCHARGE.--12 years, 437 ft3/s (12.38 m3/s), 18.78 in/yr (477 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,360 ft3/s (123 m3/s) May 11, 1965, gage height, 11.60 ft (3.536 m); minimum,

25 ft3/s (0.71 m3/s) Sept. 10, 11, 12, 13, 1976, gage height, 1.96 ft (0.597 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,030 ft3/s (114 m3/s) Apr. 21, gage height, 11.01 ft (3.356 m); minimum, 25 ft3/s

(0.71 m3/s) Sept. 10, 11, 12, 13, gage height, 1.96 ft (0.597 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 150 152 520 270 180 190 670 1460 355 119 60 32 

2 176 148 560 270 175 190 820 1350 332 116 58 30 

3 170 137 580 260 170 190 784 1310 310 104 57 27 

4 
 168 133 600 260 170 190 778 1220 292 99 54 27 

5 139 131 610 250 170 190 865 1160 255 97 54 27 


6 
 121 130 600 240 170 190 959 1140 214 96 51 27 

7 118 131 590 240 170 190 1070 1080 186 86 50 27 

8 122 136 580 230 170 190 1140 1010 184 79 47 27 

9 151 141 566 230 170 190 1210 924 195 82 44 26 

10 167 173 550 230 170 190 1280 860 208 93 46 26 


11 150 234 540 220 170 200 1340 784 209 89 50 25 

12 121 275 520 220 170 200 1360 696 201 84 50 25 

13 84 311 500 210 170 205 1380 668 264 94 53 25 

14 106 296 490 210 170 210 1450 612 244 98 48 28 

15 158 287 490 200 175 215 1660 596 216 97 46 30 


16 182 293 480 200 175 215 2040 660 203 85 44 28 

17 121 305 460 190 175 205 2500 712 189 79 43 27 

18 84 303 440 190 180 200 3000 732 166 79 44 27 

19 82 322 430 190 185 210 3500 668 163 142 46 27 

20 117 366 410 180 185 240 3900 584 157 108 46 27 


21 153 418 390 180 185 280 4010 532 154 77 46 28 

22 155 442 380 180 185 310 3930 460 160 70 46 30 

23 156 446 370 185 185 325 3770 411 157 68 44 28 

24 165 452 350 185 185 330 3520 400 150 61 43 28 

25 184 450 340 185 185 340 3140 390 140 60 40 27 


26 171 430 330 190 185 355 2730 346 122 60 40 27 

27 159 420 320 190 190 375 2370 323 107 59 40 30 

28 157 410 310 190 190 420 2050 308 113 57 37 28 

29 157 402 300 185 190 470 1750 271 120 57 36 27 

30 154 462 290 185 --- 540 1560 289 125 59 32 27 


........
31 152 280 185 610 .-- 342 --- 62 32 ---


TOTAL 4450 8736 14170 6530 5150 8355 60536 22298 5891 2616 1427 825 

MEAN 144 291 457 211 178 270 2018 719 196 84.4 46.0 27.5 

MAX 184 462 610 270 190 610 4010 1460 355 142 60 32 

MIN 82 130 280 180 170 190 670 271 107 57 32 25 

CFSM .46 .92 1.45 .67 .56 .85 6.39 2.28 .62 .27 .15 .09 

IN. .52 1.03 1.67 .77 .61 .98 7.13 2.62 .69 .31 .17 .10 


CAL YR 1975�149506 MAX IN�
TOTAL MEAN 410 3310 MIN 59 CFSM 1.30 17.60 

MTR YR 1976�
TOTAL 140984 MEAN 385 MAX 4010 MIN 25 CFSM 1.22 IN 16.60 


http:1,384.25
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STREAMS TRIBUTARY 10 LAKE MICHIGAN 


04062400 MICHIGAME RIVER NEAR WITCH LAKE, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1965-76. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-

CIFIC 


INSTAN.. CON-� COLOR 

TANFOUS DUCT..�AIR�(PLAT- TUR-

0I5- ANCE� BID-
PH TEMPER- TEMPER�


TIME CHARGE (MICRO...�ATURE ATURE COBALT ITY 

DATE�(CFS) MHOS)��(DEG C)��UNITS)��
(UNITS) (DEG C) (JTU) 


OCT 

22... 1015 156 104 7.4 BO 7.5 35 2 
NOV 
20... 1030 355 79 7.2 .0 4.0 50 3 

DEC 
15... 1600 487 76 7.4 ..8.0 .0 50 1 

JAM 
21... 1430 183 87 7.6 -6.0 .0 50 1 

FFP 
17... 1415 175 104 7.1 3.0 .0 50 2 

MAO 
30... 1200 541 84 7.4 3.5 1.0 50 3 
APP 
?Re.. 0930 2090 43 7.1 8.0 4.0 55 1 
MAY 
18... 0950 752 58 7.5 13.0 10.5 40 1 

JUN 
14... 1230 235 85 7.6 26.0 22.0 55 2 

JUL 
15... 0915 96 142 7.5 24.0 21.0 20 1 

AUG 
1641,.. 1515 44 209 8.1 27.0 19.5 6 5 

SEP 
10... 1315 23 240 7.9 18.5 16.5 6 4 

DIS-

DIS- SOLVED TOTAL� DIS-

SOLVED MAG.. NITRITE�OIS..' TOTAL SOLVED 


HARD.. CAL- NE- PLUS TOTAL SOLVED MAN- MAN­
NESS CIUM SIUM NITRATE IRON IRON GANESE GANESE 


(CA,MG)�(CA) (MG)��(FE)��(MN)��
(N) (FE) (MN) 

DATE (MG/L)��(MG/L) (UG/L) (UG/L)
(PAWL) (MG/L)��(UG/L)��(UG/L)��


OCT 

22.6. 51 12 5.0 .21 360 160 50 30 

NOV 

20... 42 11 3.5 .29 460 160 60 60 

DEC 

15... 38 10 3.1 .21 390 160 50 30 


JAN 

21... 43 11 3.8 .20 430 240 50 30 


FER 

17... 55 15 4.3 .18 400 280 50 40 


MAP 

30". 37 9.3 3.4 .37 650 210 80 40 

APR 

2P... 24 7.0 1.5 .17 280 160 40 
 40 

MAY 

18... 40 11 3.1 .15 360 170 50 
 30 


JUN 

1 4... 46 11 4.6 .18 440 250 70 40 


JUL 

15... 63 14 6.8 .21 310 180 60 50 


AUG 

16... 110 24 11 .14 180 60 70 60 


SFP 

10... 130 27 14 .06 170 40 70 50 




168T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062500 MICHIGAMME RIVER NEAR CRYSTAL FALLS, MI 


LOCATION.--Lat 46°06'50", long 88°12'57", in NW4 sec.20, T.43 N., R.31 W., Iron County, Hydrologic [hit 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) 

Above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 704 ft3/s (19.94 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, 5,360 ft3/s (152 m3/s) Apr. 22, gage height, 9.33 ft (2.844 m); minimum, 98 ft3/s 

(2.78 m3/s) Mar. 5, gage height, 1.41 ft (0.430 m); minimum daily, 128 ft3/s (3.62 m3/s) Sept. 5. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 152 159 716 1130 1090 581 202 1150 205 583 145 566 
2 149 159 714 1090 1090 741 200 1160 473 464 289 565 
3 150 437 706 1080 1080 582 204 1710 618 146 291 564 
4 150 599 703 1080 1070 493 209 1840 612 149 293 294 
5 151 599 703 1080 1060 359 521 1630 607 147 290 128 

6 150 599 704 1090 1090 170 666 1630 604 411 292 147 
7 423 599 702 1080 1100 175 682 1620 938 578 141 421 
8 593 597 865 1080 1090 607 692 1610 1160 577 142 569 
9 474 601 1170 1080 1100 771 700 1610 892 459 293 568 
10 149 485 1170 1090 1100 571 715 1340 644 143 285 439 

11 430 156 1170 090 1090 590 704 1140 600 146 281 136 
12 596 165 1160 090 1080 341 702 898 599 409 283 138 
13 594 162 1180 080 1070 148 701 713 654 579 284 406 
14 596 160 887 080 1080 184 609 712 628 580 138 567 
15 593 158 620 080 1110 390 557 712 612 579 140 561 

16 591 156 619 070 1110 554 561 1030 605 464 289 559 
17 457 440 614 070 1090 587 560 1250 601 146 286 377 
18 151 607 930 060 1080 544 858 1240 602 147 281 150 
19 155 608 1190 060 1050 433 1820 1220 598 405 403 148 
20 155 611 1190 060 1050 164 3320 1200 597 578 579 413 

21 156 612 1190 070 1040 178 4070 1180 595 571 314 553 
22 155 608 1180 080 1040 334 4640 903 593 571 135 553 
23 159 607 1180 070 1040 167 5130 716 591 457 395 539 
24 161 606 1180 070 983 399 4610 711 591 151 570 423 
25 163 603 1170 060 880 836 3440 647 449 148 569 160 

26 161 603 1180 060 757 1010 2650 604 425 295 538 145 
27 161 603 1190 070 620 1000 2440 603 310 297 568 405 
28 160 602 1190 070 293 1040 2150 601 425 283 311 555 
29 159 610 1180 070 148 1060 1460 323 589 300 142 428 
30 158 678 1180 090 — 817 1140 192 586 296 398 245 
31 159 ....... 1180 100 .. 202 ....... 207 ....... 146 568 ---

TOTAL 8611 14189 30713 33430 28481 16028 46913 32102 18003 11205 9933 11722 
MEAN 278 473 991 1078 982 517 1564 1036 600 361 320 391 
MAX 596 678 1190 1130 1110 1060 5130 1840 1160 583 579 569 
MIN 149 156 614 1060 148 148 200 192 205 143 135 128 

CAL YR 1975� MAX
TOTAL 252702 MEAN 692�3810 MIN 133 

WTR YR 1976� MAX 5130 MIN 128
TOTAL 261330 MEAN 714�




STREAMS TRIBUTARY TO LAKE MICHIGANT 169 


04063000 MENOMINEE RIVER NEAR FLORENCE, WI 


LOCATION.--Lat 45°57'04", long 88°11'13", in NEU 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 'Rain 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 (341.141 m) above mean sea level (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-Michigan 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.--62 years, 1,802 ft3/s (51.03 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 19,500 ft3/s (552 m3/s) Apr. 26, 1960, gage height, 14.15 ft (4.313 m); minimum, 

38 ft3/s (1.08 m3/s) Aug. 21, 1962, Sept. 26, 1975; minimum gage height, 1.18 ft (0.360 m) Aug. 21, 1962, Nov. 4, 1965; minimum 

daily discharge, 57 ft3/s (1.61 m3/s) Sept. 26, 1975. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 10,500 ft3/s (297 m3/s) Apr. 22, gage height, 9.83 ft (2.996 m); minimum, 67 ft3/s 

(1.90 m3/s) Oct. 20, gage height, 1.35 ft (0.411 m); minimum daily, 96 ft3/s (2.72 m3/s) Oct. 19. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1430 1910� 2760 860
1 1370 1910 1870 1740 2650 1720 1150 782 

2 1500 1970 1820 1920 2660 2970 2150 1100 857
1550 1960� 800 

3 1550 1480 1960 1810 2420 1520 914
1940�1950 3900 879 735 

4 1680 1490 1920 1910 1870 2270 1550 777 726
1910� 3780 911 

5 1680 1360 1870 1990 3200 1580 914
1820�1790 3210 687 762 


6 
 1930 1880 

7 1310 1160 2060�1610 3180 1040 923 


1530 1150 1790�1510 3760 3390 1440 1140 916 779 

1890 1850 3940 1690 723 


8 1260 1140 1900 1690 1960 4180 1850 1170 626 711
1870� 3170 

9 2000 1790 964
1480 945 1890�2070 4150 3170 1780 1200 769 


1240 1920� 3120 914
10 1160 2100 1810 1960 4490 1600 764 1000 


11 1590 1740�1860 706
1100 2110 1950 4740 2730 1600 887 732 

12 677 1860 1990 2000 1960 4750 1630 1120 901 738
1920� 2590 

13 1060 1950 1970 1840�1690 4720 1850 1690 1050 962
1820 991 

14 1020 2130 2110 1890�
1980 1590 4650 1550 1710 1090 733 805 

15 1100 1980 1920 1840� 983
1810 1610 4670 2020 1710 654 743 


1870� 3190 778 

2130 1930� 682 


16 1200 2160 2030 1880 1510 5430 1710 936 882 

17 1480 2110 1930 1400 5550 3860 1720 894 856 

18 640 2060 2090 1720 6590 3260 1600 749 849
1880 1940� 741 


1930 1890� 906
19 96 1940 2090 1850 7550 3110 1220 862 724 

1950 1910� 1090
20 108 2200 2100 1920 8450 2740 1360 871 768 


21 238 2130 2250 1760�2170 2390 1030 835
2050 8900 1560 665 

22 148 1640 2040 1830�2150 2220 1330 1350 749 945
2010 9780 

23 212 1560 2200 1820�2090 9970 2150 1530 962 913 700
1970 

24 500 1810 2090 1710�2490 1720 1500 618 919 1080
1900 8200 

25 680 1520 1880 1740�3080 1340 702 708
2010 6260 1230 839 


26 520 1450 2020 1870� 933 716
1870 2550 4490 1380 1010 913 

883 1820� 810
27 450 1870 1810 3000 4790 1040 784 1030 864 


28 400 1830 1490 2420 4690 1380 1250 1010 952
1300 1910� 805 

1400 1810� 3840 1020 998
29 450 1930 1440 2630 1280 660 921 


30 1000 2080 --- 2460 2760 1550 1180 840 832
1690 1710� 880 

31 1390 --- 1960 1880 2760 --- 1840 --- 746 900 ---


47888 57700� 77580
TOTAL 28989 62040 54620 63290 154500 45484 29438 26136 24427 

1596 1861� 950
MEAN 935 2001 1883 2042 5150 2503 1516 843 814 


MAX 1680 2160 2060�3080 9970 3900 2150 1350 1080
2250 2100 1000 

MIN 96 883 1830 1710�1400 1020 618 700
1440 2270 784 626 


CAL YR 1975�TOTAL 669932 MEAN 1835 MAX��
8130 MIN 57 

WTR YR 1976�TOTAL 672092 1836 9970 MIN 96
MEAN MAX��


http:1,119.23


170� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065300 WEST BRANCH STURGEON RIVER NEAR RANDVILLE, MI 


LOCATION.--Lat 46°00'45", long 87°58'41", in NEU 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 km2). 


PERIOD OF RECORD.--August 1958 to current year. 


REVISED RECORDS.--WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Sharp-crested weir since Aug. 6, 1976. Altitude of gage is 1,170 ft (357 m) from topographic map (nearest 

10 ft). 


REMARKS.--Records fair. Since December 1958, diversion above station for industrial use; figures of runoff adjusted thereafter. Small 

diversions for sprinkler irrigation. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--18 years, 43.7 ft3/s (1.238 m3/s), 10.58 in/yr (269 mm/yr), adjusted for industrial diversion. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 570 ft3/s (16.1 m3/s) May 7, 1960, gage height-, 6.40 ft (1.951 m); minimum, 1.5 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, 396 ft3/s (11.2 m3/s) May 17, gage height, 5.71 ft (1.740 m); minimum, 5.2 ft3/s 

(0.15 m3/s) Aug. 23, gage height, 3.39 ft (1.033 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 16 17 54 20 13 16 322 82 225 19 14 14 

2 15 16 43 19 13 16 257 84 181 18 13 13 

3 14 16 38 18 12 17 216 88 136 17 12 12 

4 14 17 34 17 12 17 215 88 105 16 13 10 

5 13 16 31 17 12 17 195 86 84 15 14 10 


6 13 15 29 16 12 17 207 82 70 14 15 10 

7 12 16 27 16 12 17 226 76 59 14 14 9.4 

8 12 25 26 16 12 17 229 72 51 13 13 8.8 

9 12 30 24 15 12 17 213 67 42 13 11 8.8 

10 12 37 24 15 12 17 216 60 34 14 10 8.1 


11 12 46 24 15 12 17 221 56 37 15 11 7.8 

12 12 49 25 15 12 17 193 51 40 14 11 7.6 

13 12 50 27 14 12 17 172 49 45 13 12 6.9 

14 13 42 50 14 13 17 173 48 42 12 12 8.8 

15 13 38 45 14 13 17 200 92 38 12 11 12 


16 13 35 43 14 13 17 223 170 35 12 9.2 12 

17 12 31 42 14 14 18 217 375 33 12 9.2 9.6 

18 12 28 39 14 14 18 228 313 31 12 10 6.3 

19 12 28 38 14 14 20 277 214 30 13 9.9 5.8 

20 12 31 35 13 14 24 254 161 28 15 9.4 7.6 


21 13 33 33 13 14 35 205 134 26 14 8.6 12 

22 15 30 32 13 14 58 246 112 24 13 8.1 12 

23 22 28 30 13 14 64 296 94 22 12 6.9 12 

24 28 27 28 13 14 66 238 73 21 12 9.7 11 

25 34 26 27 13 15 71 185 62 19 11 10 12 


26 31 25 25 13 15 80 155 56 18 10 8.4 12 

27 27 25 24 13 15 90 139 50 17 10 9.0 14 

28 24 26 23 13 16 110 115 44 16 10 8.3 14 

29 23 28 22 13 16 135 99 60 17 11 8.3 15 

30 20 50 21 13 --- 175 88 108 21 13 7.8 14 

31 18 --.. 20 13 225 --- 177 --- 15 8,.8 ---


TOTAL 511 881 983 453 386 1459 6220 3284 1547 414 327.6 316.5 

MEAN 16.5 29.4 31.7 14.6 13.3 47.1 207 106 51.6 13.4 10.6 10.6 

MAX 34 50 54 20 16 225 322 375 225 19 15 15 

MIN 12 15 20 13 12 16 88 44 16 10 6.9 5.8 


5.7 5.8 5.9 5.8 5.8 5.8 5.7 5.2 5.6 3.7 4.1 3.2 

MEANS 22.2 35.2 37.6 20.4 19.1 52.9 213 111 57.2 17.1 14.7 13.8 

CFSMt .40 .63 .67 .36 .34 .94 3.80 1.98 1.02 .30 .26 .25 

IN .46 .70 .77 .42 .37 1.09 4.24 2.28 1.14 .35 .30 .27 


CAL YR 1975�13184.0 MAX 423 MIN 7.5 MEANS 41.4T.74 IN T
TOTAL MEAN 36.1 CFSMt 10.01 

MTR YR 1976�TOTAL 16782.1 MEAN 45.9 MAX 375 MIN 5.8 MEANt CFSMt .91 IN T
51.0T 12.39 


+Average monthly diversion, equivalent in cubic feet per second, for industrial use; furnished by Hanna Mining Co.

Adjusted for diversion. 




STREAMS TRIBUTARY TO LAKE MICHIGANT
 171 


04065393 EAST BRANCH STURGEON RIVER BELOW SKUNK CREEK, NEAR FELCH, MI 


LOCATION.--Lat 46°01'34", long 87°49'56", in NW% NE4 sec.20, T.42 N., R.28 W., Dickinson County, Hydrologic Unit 04030108, on right 

bank 50 ft (15 m) downstream from Skunk Creek, and 2.2 mi (3.5 km) north of Fela. 


DRAINAGE AREA.--61.8 mil (160 km2). 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1972, 1973. October 1973 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 1,069.53 ft (325.993 m) above mean sea level. Prior to December 20, 1973, nonrecording 

gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Since June 1975, occasional regulation during low flows by 

Gene Lake Reservoir (useable capacity, 3,990 acre-ft or 4.92 h63) 3 mi (5 km) above station. Initial filling stored an additional 

1,700 acre-ft (2.10 hm3) during the year. Several observations of water temperature were made during the year. 


EXTREMES FOR PERIOD OF RECORD.-Maximum discharge, 612 ft3/s (17.3 m3/s) Apr. 24, 1975, gage height, 4.26 ft (1.298 m); minimum, 3.4 ft 

(0.10 m3/s) Sept. 7, 8, 9, 13, 1976, gage height, -0.11 ft (-0.034 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 455 ft3/s (12.9 m3/s) Apr. 1, gage height, 3.95 ft (1.204 m); minimum, 3.4 ft3/s 

(0.10 m3/s) Sept. 7, 8, 9, 13, gage height, -0.11 ft (-0.034 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 3 18 52 27 20 24 430 115 210 30 8.8 5.0 

2 2 17 46 27 20 24 381 117 209 26 8.0 4.8 

3 2 16 43 27 20 24 339 133 175 23 7.2 4.2 

4 1 15 40 26 20 24 305 131 130 20 8.9 4.0 

5 0 14 37 26 20 24 300 124 97 18 12 4.0 


6 0 14 33 26 20 24 300 122 74 17 12 3.8 

7 0 14 30 26 20 24 305 111 60 17 9.9 3.5 

8 0 17 28 25 20 24 298 100 51 16 7.9 3.4 

9 9.8 19 26 25 20 24 285 91 47 15 6.8 3.6 

10 0 38 25 25 20 25 280 80 44 15 6.4 3.6 


11 0 52 24 25 20 25 260 72 57 17 6.4 3.6 

12 0 53 23 24 20 25 247 67 55 16 8.8 3.5 

13 0 55 28 24 21 25 234 64 73 14 14 3.4 

14 1 46 54 24 21 26 224 73 83 12 13 5.0 

15 2 40 50 24 21 26 249 73 70 11 14 6.4 


16 2 34 44 23 21 26 272 180 57 11 13 5.4 

17 2 30 42 23 22 26 282 398 50 11 11 4.7 

18 2 27 40 23 22 27 290 384 44 10 8.9 4.2 

19 2 25 38 22 22 34 292 320 44 10 7.8 4.1 

20 2 26 36 22 22 56 275 262 38 12 6.7 4.1 


21 2 28 34 22• 22 86 255 210 33 12 5.8 4.1 

22 3 28 33 22 22 96 272 172 29 11 5.0 4.1 

23 6 27 32 22 23 103 302 132 24 11 4.6 4.0 

24 28 24 31 22 23 103 290 104 21 10 4.2 3.8 

25 36 23 31 21 23 100 253 87 20 10 4.1 3.6 


26 33 22 30 21 23 116 220 74 19 10 4.1 3.6 

27 29 22 29 21 24 166 193 65 17 9.5 4.1 7.8 

28 26 22 29 21 24 196 167 59 16 8.8 4.0 12 

29 23 23 29 21 24 232 138 54 17 8.8 3.6 8.8 

30 20 53 28 21 --- 305 120 86 32 9.3 3.6 6.8 

31 19 --- 28 21 410 --- 163 -..- 10 4.1 ---


TOTAL 475.8 842 1073 729 620 2450 8058 4223 1896 431.4 238.7 142.9 

MEAN 15.3 28.1 34.6 23.5 21.4 79.0 269 136 63.2 13.9 7.70 4.76 

MAX 36 55 54 27 24 410 430 398 210 30 14 12 

MIN 9.8 14 23 21 20 24 120 54 16 8.8 3.6 3.4 

CFSM .25 .45 .56 .38 .35 1.28 4.35 2.20 1.02 .22 .12 .08 

IN. .29 .51 .65 .44 .37 1.47 4.85 2.54 1.14 .26 .14 .09 


19343.0 MAX 594�� 11.64 0.95 12.85
CAL YR 1975 TOTAL MEAN 53.0 MIN 5.3 CFSM .86 IN�MEAW 58.5TCFSM+ IN+T

MTR YR 1976 TOTAL MEAN 57.9 MIN 3.4 CFSM .94 IN 12.75 60.2T0.97 13.26
21179.8 MAX 430�� MEAN+ CFSM+ IN+T


filling of Gene Lake Reservoir;T

Elevations furnished by Michigan Department of Natural Resources. 

+Adjusted for initialT storage began in June 1975, completed in December 1975. 


http:1,069.53
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04065500 STURGEON RIVER NEAR FOSTER CITY, MI 

LOCATION.--Lat 45°54'30", long 87°45'15", in NW% sec.36, T.41 N., R.28 W., Dickinson County, Hydrologic Unit 04030108, on left bank 
30 ft (9 m) downstream from bridge on County Highway 569, 1.8 mi (2.9 km) downstream from confluence of East and West Branches, 
and 4.0 mi (6.4 km) south of Foster City. 

DRAINAGE AREA. --237 mil (614 km2). 

WATER-DISCHARGE RECORDS 

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

REVISED RECORDS.--WSP 1911: Drainage area. 

GAGE.--Water-stage recorder. Datum of gage is 966.6 ft (294.620 m) above mean sea level. 

REMARKS.--Water-discharge records good except those for the winter period, which are fair. Since December 1958, diversion above 
station for industrial use; figures of runoff adjusted thereafter. Since June 1975, occasional regulation during low flows by 
Gene Lake Reservoir in headwaters of East Branch (see sta 04065393). Inital filling stored an additional 1,700 acre-ft (2.10 hm3) 
during year. Prior to April 8, 1976, about 6,000 acre-ft (7.40 hm3) stored in temporary filling of Hardwood Reservoir on East Branch 
Sturgeon River, 9 mi (14 km) above station; released during period April to June, 1976. Small diversions for sprinkler irrigation. 

AVERAGE DISCHARGE.--22 years, 187 ft 3/s (5.296 m3/s), 10.72 in/yr (272 men/yr), adjusted for industrial diversion. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,570 WA (72.8 m3/s) May 8, 1960, gage height, 10.35 ft (3.155 m); minimum, 
15 WA (0.42 m3/s) July 24, 1964; minimum gage height, 1.96 ft (0.597 m) Aug. 21, 1970. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,400 ft 3/s (39.6 m3/s) Mar. 31, gage height, 8.32 ft (2.536 m); minimum, 20 ft 3/s 
(0.57 m3/s) Sept. 13, 14, gage height, 2.23 ft (0.680 m). 

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


94 97 95 ♦38 111 32 
2 87��285��85��1260��632��56��
1�95�310��86��1370��624��62��


88 95 95 417 108 34 

3 83��260��84��1170��598��52��
86 91 96 428 95 37 

4�79�250��84��1020��519��46��
95 90 95 426 85 35 

5 75��240��84��819��429��51��
90 88 96 416 79 32 


74 30
6�71�220��84��800��357��
82 88 95 416 55��

7�68�210��83��807��296��61��
80 88 95 400 71 28 

8 67�� 83��805��252��
134 88 55��
195��95 373 68 27 

9�65�190��83��1110��235��50��
161 88 95 344 66 25 

10�67�180��96 317• 66 25
206 90 83��1260��226��47��


260 90 96 292 283��45��

12�68�165�� 1100��

11�66�170��85��1160��67 23 


90 96 297��46��

13 68��160��87��1000��314��21 


281 86��274 65 23 

290 90 96 260 64 46��


14 70��170��88��904��339��49��
276 90 96 272 60 24 

15 70��200��89��962��57 27
249 90 96 278 293��51��


16 69��200��90��1140��255��49��
216 90 94 472 55 29 

17 69��180��95 1140��238��47��
187 89 91��980 51 32 

18 67��175��93��1210��218��46��
166 89 96 1050 49 30 

19�66�165��93��1240��206��48��
158 89 100 1100 49 27 
20�66�155��93��1170��186��♦4��167 89 125 1010 55 26 


21�72�145��93��1100��157��60 38��
193 88 215 835 23 

22�75�140��93��1090��134��34��
170 88 270 671 62 23 

23�82�135��280 535 56 26
165 87 92��1090��119��31��

24�156 87 300 438 49 25
124�130��93��1060��108��29��

25�152�151 88 315 985��46 24
120��94��369 101��27��


88 350 320 46 25 

27�140 89 400 283 44 24 

26�140 93��846��96��29��
166�120��


160�115��94��717��91��30��

28 149��110�� 610��86��
89 480 257 41 27��23 

29�153 88 600 245 41 26 


140 94��

126�105��95��536��88��24��


30� 100����303
204 88 105��24��

31 101��100��1100� 59 ---


111� --- 800 476�� 43 32 

---�---�
- 87� 476� 25��


4978 2766 7053 14695 7882��1324��

MEAN 88.8��174��88.8��999��263��42.7��

TOTAL 2754��5400��2575��29957��1942 818 


166 89.2 228 474 62.6 27.3 

MAX�166�310��1100 1100 111 37
290 97 95��1370��632��62��

MIN�65�100��83��476��86��24��
80 87 94 245 41 21 

+ 5.7 5.8 5.9 5.8 5.8 5.8 5.7 5.2 5.6 3.7 4.1_ 3.2 
MEANS 
CFSM# 
INS 

94.5 
.40 
.46 

172 
.73 
.81 

180 
.76 
.88 

95.0 
.40 
.46 

94.6 
.40 
.43 

234 
.99 

1.14 

1005 
4.24 
4.73 

479 
2.02 
2.33 

269 
1.14 
1.27 

66.3 
.28 
.32 

46.8 
.20 
.23 

30.5 
.13 
.14 

CAL�YR 1975 TOTAL 74572 
MTR�YR 1976 TOTAL 82144 

MEAN 204���MAX 1790��MIN 27�MEANS 210 CFSMt 
MEAN 224���MAX 1370��MIN 21�MEANS 230 CFSM# 

.89 

.97 
INS 12.01 
IN* 13.19 

+Average monthly diversion, equivalent in cubic feet per second, for industrial use; furnished by Hanna Mining Co.
Adjusted for diversion. 
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STREAMS TRIBUTARY PO LAKE MICHIGAN 173 


04065500 STURGEON RIVER NEAR FOSTER CITY, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: July 1956 to current year. 


INSTRUMENTATION.--Temperature recorder since July 26, 1956. 


REMARKS.--Complete ice cover during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 30.0°C July 1, 1963; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 26.5°C July 7; minimum, 0.0°C on many days during December to April. 


TEMPERATURE�
(DEG. Cl OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOVEMBER JANUARY�
OCTOBER�DECEMBER�FEBRUARY MARCH 

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


1 11.5 10.5 7.5 6.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0
2 10.5 8.0 7.0 5.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0
3 11.5 8.5 6.5 5.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0
4 12.0 9.5 6.5 5.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0
5 11.5 10.0 7.0 5.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 

6 12.0 9.5 7.0 6.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0

7 12.0 9.0 8.5 7.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0

8 11.5 9.5 9.0 8.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0
9 11.0 10.5 9.0 7.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0

10 11.0 10.0 7.5 6.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 

11 10.0 10.0 6.5 5.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0
12 10.5 9.5 5.5 4.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0

13 12.0 9.5 4.5 3.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0
14 12.0 11.0 3.0 2.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0
15 11.0 9.5 2.0 1.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 

16 9.5 8.5 2.0 1.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0

17 9.0 7.0 2.5 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 8.5 6.0 3.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 8.0 5.5 4.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 7.0 5.5 4.5 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

21 7.0 5.5 3.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 7.5 6.5 1.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 9.5 7.5 1.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 11.0 9.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 11.0 9.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

26 9.0 7.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27 
 8.5 7.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 8.5 7.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29 7.5 6.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30 6.0 5.5 0.5 0.5 0.0 0.0 0.0 0.0 ..-- --- 0.0 0.0
31 6.0 5.5 --- --- 0.0 0.0 0.0 0.0 --- 0.0 0.0 


MONTH 12.0 9.0 0.5 0.0 0.0 0.0
5.5 0.5 0.0 0.0 0.0 0.0 




1 74T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065500 STURGEON RIVER NEAR FOSTER CITY, MI--CONTINUED 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY�JUNE JULY AUGUST SEPTEMBER 

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


1 
 0.0 0.0 9.5 8.5 17.0 14.0 21.5 18.0 21.5 19.0 18.0 14.5

2 0.0 0.0 9.5 7.5 18.0 14.5 21.0 18.5 21.0 17.0 15.5 13.0

3 0.0 0.0 7.5 6.5 19.0 16.0 23.0 18.5 22.0 18.5 18.0 14.0
4 0.5 0.0 8.5 5.5 20.5 18.0 24.0 19.5 21.0 19.5 17.0 15.0
5 
 1.5 0.5 8.5 7.5 21.5 19.0 24.0 20.5 19.5 18.5 17.0 14.0 

6 2.5 1.0 9.5 6.5 22.5 20.0 25.5 21.5 20.0 16.5 18.5 14.5
7 3.5 1.5 9.5 7.5 23.0 21.0 26.5 23.0 21.0 17.0 20.5 16.0
8 
 4.0 2.0 10.0 7.5 22.5 21.5 25.5 22.5 22.0 18.0 22.0 19.0
9 4.0 2.5 12.5 9.5 23.0 21.0 24.5 22.0 23.5 19.5 21.0 19.0

10 4.0 3.5 14.0 12.0 23.5 21.5 24.0 21.5 22.5 20.5 18.0 15.5 

11 4.0 2.5 13.5 11.5 24.0 22.0 25.5 23.0 23.5 20.5 18.5 15.0
12 4.5 3.0 14.0 11.0 22.5 20.5 24.0 20.5 24.5 22.0 19.0 15.5
13 
 6.0 4.0 13.5 12.5 23.0 20.5 23.5 20.5 23.5 20.5 20.5 17.0
14 7.0 6.0 16.0 12.5 24.5 21.5 25.5 21.0 21.0 18.5 19.5 17.0
15 8.0 7.0 15.5 13.5 24.0 22.5 24.5 22.5 20.5 17.0 17.0 16.0 

16 
 11.0 8.0 15.5 12.5 22.5 19.5 22.5 20.0 20.5 16.5 17.5 14.0

17 12.0 11.0 12.5 11.0 20.5 18.5 22.0 18.5 21.5 17.5 18.0 14.5

18 
 12.0 12.0 13.0 11.0 20.0 18.5 24.5 19.5 22.0 19.0 18.0 14.5

19 12.0 11.0 13.5 11.5 19.5 17.5 24.5 21.5 24.5 20.0 17.0 15.0
20 
 11.0 10.0 16.0 13.5 21.5 18.0 25.0 22.5 26.0 22.5 15.5 13.0 


21 10.0 9.0 16.5 14.5 22.5 19.5 24.5 21.0 25.5 22.0 14.0 12.5

22 9.0 8.0 17.0 14.5 23.0 20.5 23.5 20.5 25.5 22.5 12.5 11.5

23 9.0 7.0 17.0 14.5 23.0 20.5 25.0 22.0 24.5 21.0 12.0 10.0
24 9.0 8.0 16.5 14.0 21.5 20.5 25.0 21.0 24.0 20.0 11.5 8.5
25 8.5 7.0 17.0 14.5 21.5 19.5 23.0 19.5 23.0 20.0 12.0 9.5 


26 8.0 6.5 18.0 15.0 22.0 19.0 24.0 21.0 23.0 21.0 11.0 9.5

27 7.5 6.0 18.0 16.0 23.5 20.0 25.5 21.0 25.0 21.0 12.5 10.5
28 9.5 6.5 18.0 17.0 23.0 20.0 23.5 21.0 23.0 19.0 11.0 8.5
29 9.0 7.5 18.0 16.0 22.5 19.5 23.5 19.0 20.0 17.0 12.5 9.5
30 9.0 8.5 16.0 15.0 21.5 18.0 23.0 21.5 19.5 15.5 13.0 10.0

31 --- --- 15.0 14.5 --- --- 23.0 19.5 18.0 16.0 --- ---


MONTH 
 12.0 0.0 18.0 5.5 24.5 14.0 26.5 18.0 26.0 15.5 22.0 8.5 




175 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04065600 PINE CREEK NEAR IRON MOUNTAIN, MI 


LOCATION.--Lat 45°55'51", long 87°58'18", in SE4 SEh sec.19, T.41 N., R.29 W., Dickinson County, Hydrologic Unit 04030108, on left bank 

20 ft (6 m) upstream from bridge on County Road 866, 1.2 mi (1.9 km) downstream from Steel Creek, and 9.0 mi (14.5 km) northeast of 

Iron Mbuntain, 


DRAINAGE AREA.--16.8 mil (43.5 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water year 1971. October 1971 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,034 ft (315.16 m) above mean sea level, from topographic leveling (nearest 0.5 ft). 

Prior to Nov. 23, 1971, nonrecording gage 20 ft (6 m) downstream at same datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Flow includes an average of 5.2 ft3/s 

(0,15 m3/s) diverted from West Branch Sturgeon River Basin. Some regulation by mine tailings ponds in headwaters. Since 

August 1975, additional regulation by 2A Reservoir, useable capacity, 4,700 acre-ft (5.80 hm3), 4.2 mi (6.8 km) upstream. 


AVERAGE DISCHARGE.--5 years, 14.5 ft3/s (0.411 m3/s), 11.72 in/yr (298 mWyr), adjusted for storage and diversion. 


EXTREMES FOR PERIOD OF RECORD.--Mhximum discharge, 272 ft3/s (7.70 m3/s) May 16, 1976, gage height, 6.42 ft (1.957 m); minimum, 

0.70 ft3/s (0.020 m3/s) Aug. 11, 12, 1975, gage height, 1.46 ft (0.445 m), during the period of initial filling of ZA Reservoir. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 272 ft3/s (7.70 m3/s) May 16, gage height, -6.42 ft (1.957 m).; minimum, 1.5 ft3/s 

(0.042 m3/s) Aug. 30, 31, Sept. 12, 13; minimum gage height, 1.55 ft (0.472 m). Aug. 30, 31. 


DISCHARGE• IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 10 6.7 15 4.8 3.6 5.0 175 31 69 11 3.3 2.8 

2 9.0 5.6 13 4.6 3.6 5.0 156 32 55 10 3.0 2.3 

3 8.4 5.1 11 4.6 3.6 5.0 142 38 41 9.5 2.7 2.1 

4 8.1 4.9 9.0 4.4 3.6 5.0 100 33 34 8.9 2.4 2.0 

5 7.2 4.5 8.0 4.4 3.6 5.0 91 31 30 8.6 4.7 1.9 


6 6.7 4.5 7.0 4.4 3.6 5.0 93 31 27 8.3 4.3 1.7 

7 6.5 5.0 6.2 4.2 3.6 5.2 93 29 25 8.2 3.4 1.7 

8 6.5 8.9 5.8 4.2 3.6 5.6 85 26 22 7.6 2.7 1.7 

9 6.7 8.6 5.6 4.2 3.6 6.0 80 25 21 7.2 2.4 1.7 

10 6.5 20 5.6 4.2 3.6 7.4 79 24 20 7.1 2.5 1.7 


11 6.6 16 5.6 4.0 3.6 9.0 76 22 25 7.1 2.6 1.6 

12 7.3 15 5.6 4.0 3.8 11 66 21 27 6.2 2.6 1.5 

13 8.0 15 6.0 4.0 3.8 13 59 20 26 5.2 2.9 1.5 

14 8.7 12 22 4.0 4.0 15 62 27 23 5.0 2.8 2.1 

15 11 9.9 19 4.0 4.2 18 71 31 20 4.9 2.5 2.8 


16 9.6 9.5 15 4.0 4.4 20 70 161 20 4.9 2.4 2.6 

17 9.3 8.5 13 4.0 4.6 22 66 156 18 4.9 2.4 2.4 

18 7.4 7.9 12 3.8 4.6 24 71 96 18 4.3 2.2 2.2 

19 4.5 8.0 11 3.8 4.8 26 69 70 18 3.9 2.3 2.1 

20 3.6 9.2 10 3.8 4.8 28 59 56 16 5.9 2.4 2.3 


21 3.3 12 9.0 3.8 5.0 30 57 45 15 5.7 2.3 2.5 

22 2.8 10 8.4 3.8 5.0 34 98 39 14 4.6 2.1 2.6 

23 7.8 8.4 7.6 3.8 5.0 40 107 34 14 4.0 1.9 2.2 

24 12 7.5 7.4 3.8 5.0 46 76 32 13 3.8 1.9 2.0 

25 18 6.7 6.8 3.8 5.0 54 58 29 13 3.3 1.8 1.9 


26 13 6.3 6.2 3.8 5.0 70 48 27 12 3.1 1.8 1.9 

27 11 6.1 6.0 3.6 5.0 90 41 25 11 2.8 1.9 2.2 

28 9.1 6.1 5.6 3.6 5.0 110 37 23 11 2.6 1.8 2.3 

29 7.8 7.4 5.4 3.6 5.0 131 38 22 12 2.9 1.6 2.2 

30 7.1 23 5.2 3.6 --- 160 33 41 13 3.3 1.5 2.2 

31 7.1 --- 5.0 3.6 196 --- 58 --- 4.7 1.7 ---


TOTAL 250.6 278.3 278.0 124.2 123.6 1201.2 2356 1335 683 179.5 76.8 62.7 

MEAN 8.08 9.28 8.97 4.01 4.26 38.7 78.5 43.1 22.8 5.79 2.48 2.09 

MAX 18 23 22 4.8 5.0 196 175 161 69 11 4.7 2.8 

MIN 2.8 4.5 5.0 3.6 3.6 5.0 33 20 11 2.6 1.5 1.5 


CAL YR 1975�5775.31 MEAN 15.8 .71 12.0T.71 9.70
TOTAL MAX 198 MEAN+ IN+T
MIN��CFSM+ 

WTR YR 1976�6948.90 MAX 196 1.5 16.1T.96 13.05
TOTAL MEAN 19.0 MEAN+ IN+T
MIN��CFSM+ 


+Adjusted for diversion and change in contents in 2-A Reservoir. Records of diversion furnished by Hanna Mining Co. 


http:�6948.90
http:�5775.31
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176 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065600 PINE CREEK NEAR IRON MOUNTAIN, Nil-CONTINUED 


WATER-QUALITY REODRE6 


PERIOD OF RECORD.--Water year 1972 to current year. 


PERIOD OF DAILY RECORD.--November 1971 to current year. 


INSTRUMENTATION.--Temperature recorder since Nov. 10, 1971. 


REMARKS.--In addition to the temperature recorder record, two samples for field analysis were collected during the year. Complete ice 

cover during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.0°C July 8, 9, 1973, May 23, 24, 1975; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 22.5°C June 14, 15; minimum, 0.0°C on many days during December to April. 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPF 

CIVIC 


INSTAN.. CON-� PER.. 

TANFOUS�AIR� CAR..
CENT�


ANCE�
PH TEMPER.. TEMPER.. SOLVED SATUR.. BONATE 

TIME CHARGE (MICRO..�STORE ATURE OXYGEN ATION (CO3)


DATE�(CFS) MHOS)��(DEG C)T (MG/L) 


NOV 


(UNITS) (DEG C)TT(MG/L)T


04.o. 1440 4.6 420 8.2 15.5 5.0 12.3 100 0 

MAR 

22... 1500 34 500 7.0 4.0 .0 12.2 87 0 


TEMPERATURE (DEG. C) OF WATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


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


1 10.5 9.0 6.0 6.0 .5�0.0 0.0 0.0 0.0 0.0
1.5 0.0 

2 9.0 6.5 6.0 6.0 .5�0.0 0.0 0.0 0.0 0.0
1.5 0.0 

3 9.0 7.0 6.0 5.5 .5�0.0 0.0 0.0 0.0 0.0
1.5 0.0 

4 10.0 9.0 5.5 5.5 .5�0.0 0.0 0.0 0.0 0.0
1.5 0.0 

5 10.0 9.5 5.0 4.5 .5�0.0 0.0 0.0 0.0 0.0
1.5 0.0 


6 10.0 9.5 7.0 5.0 .0�0.0 0.0 0.0 0.0 0.0
1.0 0.0 

8.5 7.0 1.0 0.0 0.0 0.0
7 9.5 8.0 .0�0.0 0.0 0.0 


8 10.0 9.0 8.0 8.0 .0�1.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.5 0.0 


10 10.0 10.0 7.0 7.0 .0�0.0 0.0 0.0 0.0 0.0 

9 10.0 10.0 8.0 7.0 .0�0.0 0.0 0.0 0.0 0.0 


1.0 0.0 


11 10.0 9.5 7.0 5.5 .0�0.0 0.0 0.0 0.0 0.0
1.0 0.0 

12 9.5 9.5 6.0 5.5 .0�0.0 0.0 0.0 0.0
1.0 0.0 0.0 

13 10.0 9.5 5.5 4.0 .0�0.0 0.0 0.0 0.0 0.0
1.0 0.0 


10.0 3.5 1.0 0.0 0.0 0.0
14 10.0 4.0 .0�0.0 0.0 0.0 

3.0 1.0 0.0 0.0 0.0
15 10.0 9.5 3.5 .0�0.0 0.0 0.0 


8.0 3.0 1.0 0.0 0.0 0.0
16 9.5 3.0 .0�0.0 0.0 0.0 

17 8.0 7.0 3.0 3.0 0.5�0.5 0.0 0.0 0.0 0.0 0.0 0.0 


6.0 0.5�0.0 0.0 0.0 0.0 0.0
18 7.0 3.0 3.0 0.5 0.0 

19 6.0 6.0 4.0 3.0 0.5�0.0 0.0 0.0 0.0 0.0
0.5 0.0 


6.0 4.0 0.5 0.0 0.0 0.0
20 6.0 4.5 0.5�0.0 0.0 0.0 


6.0 3.0 0.5 0.0 0.0 0.0
21 6.0 4.0 0.5�0.0 0.0 0.0 

22 6.0 6.0 3.0 3.0 0.5�0.0 0.0 0.0 0.0 0.0 0.0
0.5 

23 8.0 6.0 3.0 0.5�0.0 0.0 0.0 G.0 0.0
3.0 0.5 0.0 

24 10.0 8.0 2.5 2.5 0.5�0.5 0.0 0.0 0.0 0.0 0.0 0.0 

25 10.0 2.5 2.5 0.5�0.0 0.0 0.0 0.0 0.0
8.0 0.5 0.0 


26 8.0 6.0 2.5 2.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0
0.5�

27 7.0 6.0 2.5 2.5 0.5�0.0 0.0 0.0 0.0 0.0
0.5 0.0 

28 7.0 7.0 2.5 2.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 

29 7.0 6.0 2.5 2.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 

30 6.0 6.0 2.0 2.0 0.5�0.0 0.0 --- --- 0.0
0.5 0.0 

31 6.0 6.0 --- --- 0.5�0.0 0.0
0.0 0.0 0.0 


MONTH 10.5 6.0 8.0 2.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 




�
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177 STREAMS TRIAUTARY TO LAKE MICHIGAN 


04065600 °TNE CREEK NEAR IRON MOUNTAIN, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


TEMPERATURET(DEG. C) OF WATER, WATER YEAR OCTOBER 1975 to SEPTEMBER 1976 

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

BAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 

1 
2 
3
4 
5 

0.0 
0.0 
0.0 
1.0 
1.0 

0.0 
0.0 
0.0 
0.0 
1.0 

6.5 
6.5 
6.5 
7.0 
7.5 

6.5 
6.5 
6.0 
5.5 
7.0 

17.0 
17.5 
19.0 
20.0 
20.5 

15.0 
14.5 
16.0 
17.5 
18.5 

17.5 
17.5 
18.0 
18.5 
19.5 

16.5 
16.5 
16.0 
17.5 
18.0 

20.0 
18.0 
18.5 
18.5 
18.0 

18.0 
16.5 
17.0 
18.0 
18.0 

13.0 
12.0 
13.5 
13.5 
12.5 

12.0 
9.0 

10.5 
11.5 
10.0 

6 
7 
8 
9 

10 

1.5 
2.0 
2.5 
3.5 
3.5 

1.0 
1.5 
2.0 
2.5 
3.0 

7.5 
7.5 
9.0 

11.5 
12.0 

6.5 
7.0 
7.0 
9.0 

11.0 

21.0 
21.5 
21.5 
21.0 
22.0 

18.5 
19.5 
21.0 
20.5 
20.5 

20.0 
20.5 
20.5 
20.0 
20.0 

19.5 
20.0 
19.5 
19.5 
19.5 

18.0 
17.0 
18.0 
19.0 
19.0 

16.0 
15.0 
16.5 
18.0 
19.0 

13.5 
15.5 
16.5 
16.5 
14.5 

11.0 
12.5 
14.5 
14.5 
11.0 

11
12 
13 
14 
15 

3.0 
4.0 
5.0 
6.0 
6.5 

3.0
3.0 
4.0 
5.0 
6.0 

12.0 
11.0 
11.0 
15.0 
15.0 

10.0 
9.0 

11.0 
10.5 
13.0 

22.0 
21.5 
21.5 
22.5 
22.5 

20.5 
18.5 
19.0 
20.0 
20.5 

20.5 
20.0 
20.0 
20.0 
22.0 

20.0 
18.5 
19.0 
20.0 
21.0 

20.0 
21.0 
21.0 
20.0 
17.5 

19.0
20.0 
20.0 
17.5 
16.0 

13.5 
13.5 
14.5 
14.5 
14.0 

10.5 
11.0 
13.5 
14.0 
12.5 

16 
17 
18 
19 
20 

9.5 
10.0 
10.0 
10.0 
9.5 

6.5 
9.5 

10.0 
9.5 
8.5 

15.0 
13.0 
13.0 
14.5 
17.0 

13.0 
12.0 
11.5 
12.0 
14.0 

20.5 
18.5 
18.5 
17.5 
19.0 

17.5 
16.5 
17.5 
15.5 
16.0 

21.0 
19.0 
20.0 
21.5 
22.0 

19.0 
17.5 
18.0 
20.0 
21.5 

16.5 
17.0 
19.0 
21.5 
22.0 

15.0 
15.5 
17.0 
19.0 
21.0 

12.5 
12.0 
12.0 
12.0 
11.5 

10.5 
10.0 
10.0 
11.0 
10.0 

21 
22 
23 
24 
25 

8.5 
8.5 
7.5 
7.5 
7.5 

8.5 
7.5 
7.5 
7.5 
7.0 

17.0 
16.0 
15.0 
15.0 
15.5 

15.0 
14.0 
14.0 
13.0 
13.5 

20.0 
20.0 
19.5 
19.5 
18.5 

17.5 
18.5 
18.5 
18.5 
18.5 

22.0 
20.0 
22.0 
22.0 
21.0 

19.0 
19.0 
20.0 
20.0 
20.0 

22.0 
22.0 
21.5 
20.0 
18.5 

20.0 
21.0 
18.0 
18.5 
17.0 

10.0 
10.0 
9.0 
8.5 
9.0 

10.0 
9.0 
8.5 
8.0 
8.5 

26 
27 
28 
29 
30 
31 

7.0 
6.5 
7.0 
7.0 
6.5 
---

6.5 
6.0 
6.0 
6.5 
6.5 
---

17.0 
17.0 
17.0 
17.0 
16.0 
15.0 

14.0 
15.5 
16.0 
16.0 
15.0 
15.0 

19.0 
19.5 
19.5 
18.5 
17.5 
---

17.0 
18.5 
17.5 
17.5 
16.5 
---

21.5 
21.5 
21.0
20.0 
20.0 
20.0 

20.0 
20.0 
20.0 
19.0 
20.0 
20.0 

19.0 
20.5 
20.5 
18.0 
15.0 
14.0 

18.5 
18.5 
17.5 
14.0 
12.0 
12.5 

8.5 
9.0 
9.0 

10.5 
10.5 
---

8.5 
8.5 
8.5 
8.5 
9.0 
---

MONTH 10.0 0.0 17.0 5.5 22.5 14.5 22.0 16.0 22.0 12.0 16.5 8.0 



178T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04066000 MENCMINEE RIVER NEAR PEMBINE, WI 


LDCATION.--Lat 45°35'56", long 87°46'32", in 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, 15 mi (24 km) southeast of 

PeMbine, and at mile 65.8 (105.9 km). 


DRAINAGE AREA.--3,240 mil (8,390 km2), approximately. 


PERIOD OF RECORD.--October 1949 to current year. Mbnthly discharge only for some periods, published in WSP 1307. 


REVISED RECORD.--WSP 1277: 1975. 


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 the winter period, which are fair. Flow regulated by powerplants and by Michigamme Reservoir, 

capacity, 119,950 acre-ft (148 hm2), and Peavy Pond, capacity, 33,860 acre-ft (41.7 hm3), on the Michigamme River, and by many 

smaller reservoirs above station. 


AVERAGE DISCHARGE.--27 years, 3,004 ft3/s (85.07 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Meximum discharge, 26,900 ft3/s (762 m3/s) May 8, 1960, gage height, 13.90 ft (4.237 m); minimum, 

694 ft3/s (19.7 m3/s) Sept. 3, 1969, gage height, 1.66 ft (0.506 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 15,700 ft3/s (445 m3/s) Apr. 23, gage height, 14.75 ft (4.496 m); minimum daily, 912 ft3/s 

(25.8 m3/s) Oct. 21. 


Rating table (gage height, in feet, and discharge, in cubic feet per second). 

(Stage-discharge relation affected by ice Nov. 21, 22, Nov. 30 to Mar. 29.) 


6.8 900 11.0 7,000 

7.5 1,480 13.0 11,340 

9.0 3,440 15.0 16,400 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 983 1790 2500 2500 2300 2400 7580 5000 5440 1930 1100 1000 

2 1070 1990 2800 2400 2300 2300 6980 5000 4870 1810 1100 990 

3 1910 2010 2900 2300 2300 2300 7000 5520 4020 1950 1400 990 

4 1920 2050 2800 2800 2300 2300 7020 6920 3620 1480 1210 960 

5 2070 1930 2800 3000 2400 2400 6940 5560 3380 1070 1380 966 


6 214_0 1920 2800 2700 2500 2500 8020 5560 3120 924 1370 960 

7 2200 1530 2800 2400 2500 2600 8480 5440 2940 1530 1410 884 

8 1580 1480 2600 2500 2400 2400 8570 5360 3000 1750 982 1030 

9 1590 1420 2600 2400 2400 2400 8420 5060 2920 1510 1180 1100 

10 1950 1570 2700 2400 2400 2400 8400 5040 2730 1230 1220 984 


11 1490 2450 2700 2500 2400 2500 9320 4330 2970 1020 1300 984 

12 1160 3080 2500 2600 2400 2600 9030 4060 3140 1070 1420 978 

13 1380 3460 2500 2600 2500 2600 8730 3830 2980 1200 1300 978 

14 1410 3210 2700 2500 2400 2500 8420 3020 3030 1380 1330 990 

15 1360 3470 3100 2500 2400 2500 8290 3100 3100 1430 1140 984 


16 1580 3210 3100 2400 2500 2400 8660 5300 2790 1440 1080 984 

17 1420 3120 3100 2400 2500 2300 10000 10000 2790 1160 1090 1120 

18 1910 2770 3400 2500 2500 2300 10500 9010 2700 990 996 990 

19 1500 2550 3600 2500 2500 2300 12800 8000 2390 1140 996 990 

20 930 2630 3100 2400 2500 2400 13600 6460 1970 1200 1100 990 


21 912 1900 2900 2400 2600 2500 14000 5900 2250 1200 1070 984 

22 966 2000 2800 2400 2700 3800 14800 5340 2310 1410 1050 984 

23 972 2250 2800 2400 2800 3600 15500 4420 2150 1300 972 984 

24 954 1920 2800 2400 2500 3400 14900 3540 2110 1200 1060 1010 

25 918 1830 2800 2400 2500 4000 11800 3320 1840 1000 1120 1080 


26 985 2090 2600 2400 2600 4900 8900 3040 1750 1000 1090 1110 

27 1340 2280 2600 2400 2700 5000 7360 2800 1290 1100 1070 1040 

28 1710 1580 2900 2400 2600 5000 7670 2670 1350 1000 1020 996 

29 1610 1650 2800 2400 2500 5000 6780 2170 1600 1100 972 996 

30 1630 2200 2700 2300 --- 6240 5600 2580 1970 1300 1020 1220 

31 1800 --- 2600 2300 7180 --- 4380 --- 1300 1050 ---


TOTAL 45350 67340 87400 76500 71900 99020 284070 151730 82520 40124 35598 30256 

MEAN 1463 2245 2819 2468 2479 3194 9465 4895 2751 1294 1148 1009 

MAX 2200 3470 3600 3000 2800 7180 15500 10000 5440 1950 1420 1220 

MIN 912 1420 2500 2300 2300 2300 5600 2170 1290 924 972 884 


CAL YR 1975�1059110�2902 MAX�MIN 912
TOTAL MEAN 16400 

WTR YR 1976�TOTAL 1071808�2928 15500 MIN 884
MEAN MAX�




179 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

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.--3,790 mil (9,820 km2), approximately. 


PERIOD OF RECORD.--July 1907 to March 1909 (published as "at Koss"), July 1913 to current year. 


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.--Records fair. Daily discharge 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.--64 years (water years 1907-08, 1913-76), 3,153 ft3/s (89.29 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 33,000 ft3/s (935 m3/s) May 100960; minimum daily, 162 ft3/s (4.59 m3/s) 

Sept. 15, 1931. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 15,800 ft3/s (447 m3/s) Apr. 24; minimum daily, 711 ft3/s (20.1 m3/s) Sept. 20. 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 1160 1680 2740 2930 2280 2210 9600 5350 5440 1900 1500 1250 

2 1200 2090 2890 2760 2320 2300 8980 5460 5440 2040 1160 1140 

3 1070 2490 2770 2590 2160 2250 8330 4990 4180 1900 1440 1060 

4 1620 2540 2400 2600 2300 2500 8930 7030 3570 1890 1100 1180 

5 2020 1900 3520 2160 2350 2690 7800 7440 3790 1720 1450 960 


6 2560 1900 3630 2210 2300 2700 9100 5310 3210 1200 1760 960 

7 1900 1980 3080 2400 2350 2400 9770 5520 3120 1480 1590 1180 

8 2080 1740 2660 2120 2300 2300 9890 5250 2750 1340 1610 1000 

9 1440 1680 2720 2310 2300 2400 9890 5370 2750 1320 1180 960 

10 1350 1900 2820 2560 2300 2500 9700 5090 2850 1660 1390 1200 


11 1480 2040 2700 2400 2350 2690 9860 4780 2710 1340 1440 1170 

12 1690 2390 2850 2500 2500 2690 9840 4420 2860 1180 1610 940 

13 1540 3550 2950 2360 2400 2500 9890 4210 2880 1180 1490 950 

14 1330 3500 3120 2440 2210 2560 9700 3480 3120 1240 1710 1100 

15 1340 3560 4040 2400 2390 2380 9480 3150 2880 1460 1380 1100 


16 1340 3360 4180 2300 2460 2300 9380 3970 2950 1490 1320 1060 

17 1720 3000 4010 2400 2400 2210 9650 8190 2380 1940 1400 1180 

18 1510 2880 3580 2360 2450 2240 9890 10900 2820 138 0 1220 1380 

19 1450 2690 3510 2320 2600 2420 11900 9580 2500 1060 1100 1010 

20 1570 2640 3240 2300 2660 2290 13200 8570 2220 1200 1120 711 


21 1460 2760 3390 2300 2690 3360 14800 6960 2140 1560 1120 1030 

22 1300 2880 3020 2430 2780 3610 15300 4930 2270 1400 125 0 1040 

23 1420 3000 3000 2330 2440 3440 15400 5170 2350 1700 1200 931 

24 1390 2370 2880 2380 2450 3750 15800 3470 1950 1870 1080 998 

25 1340 2180 2770 2350 2710 4030 12600 3480 2200 1300 980 1010 


26 1300 1730 2810 2200 2690 4480 12700 3120 1970 1100 1200 1030 

27 1290 2080 2810 2340 2700 6090 10200 3000 1570 1200 1150 1310 

28 1490 2020 2590 2400 2600 6230 8350 2930 1300 1200 1250 1010 

29 1870 2100 2500 2300 2350 6290 7950 2640 1830 1100 1100 1060 

30 1850 2690 2480 2210 --- 7390 7650 2690 1800 1290 980 1180 

31 1450 --- 2810 2210 8820 --- 4090 --- 1480 1100 ---


TOTAL 47530 73320 94470 73870 70790 106020 315530 160540 83800 45120 40380 32090 

MEAN 1533 2444 3047 2383 2441 3420 10520 5179 2793 1455 1303 1070 

MAX 2560 3560 4180 2930 2780 8820 15800 10900 5440 2040 1760 1380 

MIN 1070 1680 2400 2120 2160 2210 7650 2640 1300 1060 980 711 


CAL YR 1975�1158210�3173 16500��1070
TOTAL MEAN MAX MIN 

MTR YR 1976�1143460�3124 15800��711
TOTAL MEAN MAX MIN 
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180T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096207 BAW BEESE LAKE OUTLET AT HILLSDALE, MI 


LOCATION.--Lat 41°54'18", long 84°37'01", in NE4 SEA sec.35, T.6 S., R.3 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on 

Lakeview Road, 300 ft (91 m) downstream from Baw Beese Lake, 0.5 mi (0.8 km) southeast of Hillsdale. 


DRAINAGE AREA.--5.10 mil (13.21 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER QUALITY DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


sPF-

CIFIC� DIS-
NON-�


INSTAN- Cow-� COLOR� CAR- SOLVED 

TANEOUS DUCT-�(PLAT- TUR- HARD- BORATE CAL-

DIS- ANCE�
PH TEMPER- INUM- KID- NESS HARD- CIUM 


TIME CHARGE (MICRO-�ATURE COBALT 1TY (CA,MG) NESS�
(CA)
�
 
MHOS)�UNITS)��(416/L)�ING/11
DATE (CFS)�(UNITS) (DEG C) (JTU)�(M6/11�


FEB 

10...�E.20�8.0��5��190��47
1000�385 .5 1 35�


DIS-� DIS-

SOLVED�SODIUM SOLVED� DIS-

MAG- DIS-��PO-� ALKA-�SOLVED
An-� DIS-�

NE- SOLVED�SORP- TAS- BICAR- CAR- UNITY SOLVED CHLO-

SIUm SODIUM PERCENT TION� AS SULFATE RIDE
STUN BONATE BONATE�

(MG) (NA) SODIUM RATIO (K) (HC031 (CO3) CAC03 (504) ICU 


DATE�(HG/L)��(MG/L1 (mG/L)��(MG/L)��(MG/L1
(mG/L) (MG/L1 (MG/LI�


FEB 

9�1.8 20�
10...�18�9.3�.3T191��0 157��17 


nIs- DIS-�

nTs-�SOLVED SOLVED SOLVED SOLVED SOLVED�DIS-

SOLVED DIS- SOLIDS SOLIDS NITRITE ORTHO. ORTHO�


DIS-�DIS-��DTS-


DIS- SOLVED 

FLUO-�(REST- (SUM OF PHOS- PROS-��SOLVED�
MAN.. 

RIDE� IRON�


SOLVED�PLUS��

SILICA OUE AT CONSTI- NITRATE PHORUS PHATE�GANESE 

(SIO2)� (MN)
(F)�180 C) TUENTS) tN1 (P) (PO4)����WEI�


DATE�(MG/L1 tmG/11 (MG/L1 IUG/LI�
(MG/L1�(mn/L)��(MG/L1��(MG/L1��IUG/LI 


FEB 

10...�.2�4.8 213 .00 .00��40
220��.06�� 60�


E--ESTIMATED VALUE 


http:AREA.--5.10


 

••••• 

• • 

• • 

• • 

• • 

• • 
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04096207 BAV REESE LAKE OUTLET AT HILLSDALE. MI--CONTINUED 


MATER-DUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS• 

CIFIC� TOTAL�

SPF-�
 

SOLVED 

INSTAN... CON-�
 NITRITE NITRITE 

TANFOUS DUCT-�TOTAL TOTAL PLUS PLUS 

DI5-�PH TEMPER.. NITRATE NITRITE NITRATE NITRATE
ANCE�


TIME. CHARGE (MICRO-�ATURE IN)�� (N)
IN) IN)��

DATE�(CFS)�(UNITS) (DEG C) (Mato (MG/L)��
MHOS)�(NG/L)��(MG/L) 


Nov 

MOM, 


04... 
 1050 F.20 370 8.4 12.5 .00 .01 .01 

21... 1000 F.10 365 8.0 7.5 .00 •01 .01 

DEC 

05... 0950 14 360 8.2 4.5 .03 .01 .04 

JAN 
0940 F2.0 380 7.1 1.0 .04 .01 .05 


20... 

FFR 
.06
1000 F.20 385 8.0 .5 


17... 1300 16 410 -- 3.0 .09 .00 .09 --

10... 

MAP 
23... 1100 21 370 8.4 6.0 .12 .01 .13 Mb. 


JUN 

23... 1000 F.I0 365 21.5 .00 .01 .01 


41)6 

16... 0950 E.10 360 7.9 21.0 .01 .00 .01 ••• 


TOTAL� DIS• 

TOTAL TOTAL�� TOTAL�
SOLVED 
AMMONIA ORGANIC DAHL�TOTAL TOTAL ORTHO ORTHO. 

KJFI....�
 
TOTAL�


NITRO.. NITRO.. NITRO- NITRO.. NITRO- RHOS.. PHOS• PHOS• 
GEN PHORUS PHORUS wowsGEN GFN GEN GFN�


(N) IN031 tP1�

DATE�(MG/L) (MG/L) (MG/I) (MG/L1 (MG/L)��


(N) IN)��IN)��(P)��(P) 

(MG/L) (MG/L/�����(MG/L) 


Nov 

04... .04 .57 .61 .62 2.7 .02 .00 

21... .00 .47 .47 .48 2.1 601 .01 


DEC 
05... .06 .33 .39 .43 1.9 .02 .01 


JAN 

20... .05 1.4 1.4 1.5 6.4 .01 000 


FF8 

.. ..... •• .001 -- -- -- --


17... .04 .58 .62 .71 3.1 .01 .01 

MAP 

23... .07 .47 .54 .67 3.0 .02 .01 


JIIN 

23... .04 o51 .55 .56 2.5 .03 .01 
AUG 

16... .04 .86 .90 .91 4.0 .02 .01 


SPE-
CIFIC 

INSTAN- CON-� TOTAL TOTAL 
TANEOUS DUCT-�AIR�TOTAL CAD.. CHRO• TOTAL 
OI5- ANCE� MIUM COBALT 

TIME CHARGE (MICRO..�ATURE ATURE (CD) (CR)_
PH TEMPER.. TEMPER.. ARSENIC MUM-�


(AS)��_ (CO) 
I)ATE 
�

(CFS)�MHOS)�(LIMITS) (DEG C) (DEG C) (UG/L) (UG/L) (MIL)����(08/1) 


APR 
�
 0_10_ 229... 1005_10_385_ 8.6_ 6.0_11.0_ 0_ 

TOTAL�TOTAL� SUS-

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELF- TOTAL TOTAL PEND(/' 

COPPER IRON�
LEAD GANESE MERCURY NICKEL 41Ult SILVER ZINC SEDI• 
(CU)�(128)�� (NI) (SE)��(2N)_ RENT(FE) (MN) (HG)�� (AG)_

DATE� (U0/1J�(UG/I) (UG/I) (UG/L) (UG/L) (UG/L) (UG/L) (4G/L) (UG/L)��������IMO/L) 


APR 
29...�0 20_ 3_ 20_ <.5_0_ 0_ 0_ 10_3 

E--ESTIMATED VALUE 
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182� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096207 BAW GEESE LAKE OUTLET AT HILLSDALE. MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEmBFR 1976--CONTINUED 


SPE-� POLY-

CIFIC� CHLO-


INSTAN- CON-� TOTAL RINATED 

TANEOUS DUCT- AIR�ORGANIC NAPH-�TOTAL 

DIS- ANCE TEMPER- TEMPER- CARBON THA- TOTAL TOTAL CHLOR-


TIME CHARGE (MICRO- ATURE ATURF (C)��ALDRIN DANE
LENES PC8��

DATE�MHOS)� (UG/L1 (UG/L)��(UG/L)
(CFS)�(DEG C) (DEG C) (MG/L)��(UG/L1�


MAR 

19...� 7.5�� .00 .0��
.00�
0800. E12��360 4.5 11�� .0 


TOTAL 

TOTAL�TOTAL�TOTAL�
HEPTA-


TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 

ono DOETTAZINON ELDR/N ENDRIN ETHION CHLOR EPDXIDE LINDANE
DOTT


(UG/L) (UG/L) (UG/L1 (UG/L)��(UG/L)
DATE�(U(4/L) (UG/L)��(UG/L)��(UG/L)��(UG/L)�


MAR 

19...�.00 .00��.00 .00��.00 .00��.00��.00
.00 .00�


TOTAL�TOTAL
TOTAL�

TOTAL METH- METHYL METHYL TOTAL TOTAL TOTAL 

MALA- PAPA- PARA- TRI- TOTAL�
OXY-��TRI-��TOX-��TOTAL��TOTAL 

THION CHUM THION THION THION APHENE THION 2.4-D 2.4,5-T SILVEX 


DATE�(UG/L)��(UG/L)��(UG/L)��(UG/L)�
(UG/L) (UG/L) (uG/L) (UG/L) (UG/L)��(UG/L1 


MAR 

19•• •�.00 .00��.00 .00��.00 0��.00TT.07
.00 .00�


Sus-� SUS-

.�
PENDED� PENDED 


INSTAN-�SUS- SEM-�� INSTAN-�SUS-�
SEDI-

TANFouS�PENDFD MENT�� TANEOUS�PENDED�
MENT 

OTS- TEMPER- sEDI- DIs-� DIS- TEMPER- SEDI- DIS-


TIME CHARGE ATUPE MENT CHARGE�TIME CHARGE ATURE MENT CHARGE 

DATE�(DEG C)�(T/DAY)��DATE�(CFS)�(T/DAY)
(CFS)�(mG/L) (DEG C) (MG/L)��


NOV 
04... 1050 F.20 12.5 6 F.00 

APR 
29... 1005 10 11.0 3 .08 

21... 1000 F.10 7.5 2 E.00 JON 
DEC 23... 1000 E.10 21.5 4 E.00 
05... 

JAN 
0950 14 . 4.5 El�E.04 AUG 

16... 0950 E.10 21.0 3 E.00 
20... 0940 F2.0 1.0 1 F.01 SFP 

fEH 28... 1145 E.10 15.5 6 E.00 
17... 1300 16 ., 1.0 40 1.7 
MAP 
23... 1100 21 A.0 1 .0A 

(-ESTIMATED VALUE 
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04096214 KING LAKE OUTLET AT HILLSDALE, MI 


LOCATION.--Lat 41°54'26", long 84°37'28", in NE)�
sec.35, T.6 S., R.3 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on 

Steamburg Road at Hillsdale, 0.3 mi (0.5 Lan) upstream from mouth. 


DRAINAGE AREA.--4.19 mil (10.85 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATE!" QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-

'CIFIC� NON-�015-

INSTAN- CON-� COLOR� CAR- SOLVED 
TANEDUS DUCT-� (PLAT- TUR• HARD- BONATE CAL-
DIS- ANCE�PH TEMPER- INUM- BID- NESS HARD- CIUM 


TIME CHARGE (MICRO-�ATURE COBALT ITY (CA,MG) NESS�
(CA) 

DATE� MHOS)�(DEG C) (JTU)� (MG/L1
(MG/L)�
(CFS)�(UNITS)�UNITS)��(MG/L)�


FEB 

10...�1105 E2.5��8.1�20��300�84
554�2.5 1�42�


DIS-� OIS-

SOLVED�SODIUM SOLVED� DIS-

MAL-� AD-� ALKA-�SOLVED
DIS-� PO-� DIS-�

NE- SOLVED�SOPP- TAS- BICAR- CAR- LINITY SOLVED CHLO-

S/Um SODIUM PERCENT TION� AS SULFATE RIDE
SIUm BONATE BONATE�

(MG) (NA) SODIUM RATIO (K) (HCO3) (CO3) CAC03 (504) (CL) 


DATE�(MG/L)�� (MG/L)��(MG/L)��(MG/L)
(mG/L) (MG/L) (MG/L) (MG/L)�


FEB 

10...�7.4�.2�310��254��13
21�5�1.8 0 28�


DTS-�DIS- DIS-
DIS-�DIS-��

DIS-�SOLVED SOLVED SOLVED SOLVED SOLVED�DIS-

SOLVED DIS- SOLIDS SOLIDS NITRITE ORTHO. ORTHO�
DIS- SOLVED 

FLUO-�(REST- (SUM OF PHOS-���SOLVED�
SOLVED� PLUS PHOS-�MAN-

RIDE�SILICA�DUF AT CONSTI- NITRATE PHORUS PHATE���GANESE
IRON�

(F)�(SID2) 180 C) TUENTS) (0)�����(FE)��
(N) (PO4) (MN) 


DATE�(MS/L)�(mG/L) (MG/L)�(MG/L) (MG/L1���(UG/L)
(MG/L)��(MG/L) (UG/L)�


FEB 

10...�7.8 322 .01 180
.2�332��1.3��.03 110���


E--ESTIMATED VALUE 


http:AREA.--4.19


�
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04096214 KING LAKE OUTLET AT HILLSDALE, MI-CONTINUED 

MATER-DUALITY DATA• WATER YEAR OCTORER 1975 TO SEPTEMRFR 1976--CONTINUED 


SPE-

CIFIC� TOTAL 


TNSTAN- CON-�
 MS..�DIS... NITRITE 

TANEOUS DUCT-�TOTAL SOLVED TOTAL SOLVED PLUS 

DIS�ANCE PH��
TEMPER... NITRATE NITRATE NITRITE NITRITE NITRATE 


TIME CHARGE (MICRO-�ATURE (N) (N)�
(N)��(N)��(N) 

DATE�(CFS)�(UNITS) (0EG C) (MG/L)��(MG/L)��(MG/L1
MHOS)� (MG/L) (MG/L1�


NOV 
1125 2.0 560 8.2 12.5 1.1 .01 1.1
4... 

.....
21... 1025 3.3 540 8.2 5.5 .90 .00 .90 
OEC 

5... .01 .... 1.11050 S.5 500 8.0 4.0 1.1 

JAN 

20... 1020 2.7 560 7.3 .5 1.2 .01 1.2 

FEk 
10... 1105 E2.5 554 8.1 2.5 --... 


MAR 

23• • • 1150 9.0 450 8.5 6.0 .83 .01 .84 

JUN 

23... 1020 2.9 500 -- 17.5 1.5 .05 1.5 

SEP 

28... 1045 .53 620 7.7 10.5 2.6 2.6 .03 .06 2.6 


DIS.. DIS-

SOLVED TOTAL SOLVED TOTAL SOLVED KJEL.. SOLVED�NITRO... 

NITRITE AMMONIA AMMONIA ORGANIC ORGANIC DAHL�TOTAL��


DB...�DIS..�TOTAL��


KJEL. GEN 

PLUS NITRO- NITRO... NITRO- NITRO... NITRO... NITRO.. NITRO... DIS... 


NITRATE GEN��GEN��GEN��GEN��
GEN GEN GEN SOLVED 

(N)��(N)��(N)��(N)��


DATE (MG/L1 (MG/L1 (MG/L) (MG/L) (MG/L) (MG/L) (MG/L1 (MG/L1 (MG/L) 

(N) (N) (N) (N) AS N 


NOV 

4... .01 .84 .85 2.0 - -

21 ... .01 .90 .91 1.8 


DEC 
.02 1.5 1.5 2.6 


JAN 

20... .04 .08 .12 1.3 


FER 

10... 1.3 


MAP 

23... .04 .39 .43 1.3 

JUN 

23... .04 .81 .85 2.4 


SEP 

28... 2.7 .04 .05 .36 .30 .40 .35 3.0 3.1 


5... 

DIS-�TOTAL��DIS-
DIS... DIS.�

SAL- TOTAL��SOLVED ORTHO • ORTHO • TOTAL��
SOLVED 


TOTAL TOTAL�
VED- ORTHO ORTHO. HYDRO. HYDRO. ORGANIC ORGANIC 

NITRO PHOS- PHOS- PHOS- PHOS- PHOS.. PHOS- PHOS- PHOS 

GEN PHOPUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS 


(NO3) (P)��(P)�(P1��(P)��
(P1�(P) (P) (P1 

DATE�(MG/L1 (MG/L)��(MG/L1 (MG/L) (MG/L)�����
(MG/L1�(MG/L1 (MG/L) (MG/L1 


NOV 


04... 8.6 .04���.01 

21... R.0 .04���.01 


DEC 

05... 12��.04�.01 


�
JAN 
20... 5.8�.02�.01 


FER 

10...� .01 


MAR 
�
23... 5.6� .01�
.03� --

JUN 
�
23... 10�.06�.01� --

SEP 

28...�13�.07 .06 .02 .02 .03 .02�������
.02 .02 


E--ESTIMATED VALUE 
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_ 185STREAKS TRIBUTARY TO LAKE MICHIGAN 

04096214 KING LAKE OUTLET AT HILLSDALE, MI-CONTINUED 

MATER-QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-

CIFIC 

TOTAL TOTAL 

TOTAL CAD- CHRO- TOTAL 


.�
INSTAN- CON-�
 
TANEOUS DUCT-�AIR�


MIUM COBALT
PH TEMPER- TEMPER- ARSENIC MIUM�
TIME CHARGE (MICRO-�ATURE ATURE�(AS)_(CO)_(CR)_(CO) 

DATE '�(CFS)�MHOS)�(UNITS) (DEG C) (DEG C)_(UG/L)_(UG/L)_(UG/L)_(UG/L1 

DIS- ANCE�


APR 
1105 495 8.3��7.5 9.0��2�0�10�2
29...�6.4��


TOTAL� SUS-

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE- TOTAL TOTAL PENDED 

COPPER IRON�


TOTAL�


LEA)) GANESE MERCURY NICKEL NIUM SILVER ZINC SEDI-

_(CU)_(FE)_(08)_(MN)_(HG)_(NI)_(SE)_(AG)_(ZN) MENT 

(UG/L)�
DATE�(UG/L)��(4G/L1��(UG/L)��(0G/L) (UG/L)��(MG/L1
(UG/L) (UG/L) (UG/L) 


APR 
<.5 0_ 0_ 30_ 6
29...�10 1200��3 90��1��


POLY-SPF-_ 
CHLO-


TNSTAN- CON-�

CIFIC�
 

TOTAL RINATED 

TOTAL
ORGANIC NAPH-�


DIS- ANCE TEMPER- TEMPER- CARBON�

TANEOUS DUCT- AIR�


NA- TOTAL TOTAL CHLOR-

PCB_ ALDRIN DANELENES�


DATE (CFS)�(DEG C) (DEG C1_ (UG/L)_(UG/L)_(UG/L)_(UG/L)
TIME CHARGE (MICRO- ATURE ATURE (C)��

MHOS)� (MG/L1_

MAR 

.0_ .00_ .010.5 5.0_ _19... 0820�EIO 440�_ 13_ .00 

TOTAL 

TOTAL�
HEPTA
TOTAL�
TOTAL�


TOTAL TOTAL HEPTA- CHLOR TOTALTOTAL TOTAL TOTAL DI- DI-

ODD DOE��
AZINON ELORIN ENDRIN ETHION CHLOR EPDXIDE LINDANE
DDT�


(UG/L)_(UG/L1_(UG/L)_(UG/L)DATE_(UG/L)_(UG/L)_(UG/L)_(UG/L)_(UG/L)_(UG/L)_

MAR 
.00_ .00_ .00_ .00_ .00_ .00

19..._ .00_.00_ .00_.00_ 

TOTAL�
TOTAL METH- METHYL METHYL TOTAL TOTAL TOTAL 
MALA-�PARA-_ TRI-_PARA-_ TOX-_ TRI-_ TOTAL_ 

TOTAL�TOTAL 


TOTAL_ TOTALOXY-_
 
THION. CHLOR THION THION 
 THION APHENE THION 2,4-0 2.4,5-T SILVEX 

DATE�(UG /L) (UG/L) (UG/L1___(0G/L)_(UG/L)_(UG/L)_(UG/L)(UG/L)�__ (UG/L) (UG/L) 

MAR 
 .00_ .00.0019...�_ .00_ .00_.00_ .00_ 0_ .00_ .00_ 

SUS­SUS­ PENDED
PENnFO 
SEDI-
INSTAN-�SUS-�
INSTAN-�SUS-_ SEMI-

TANEOUS�PENDED MENT
PENTTANFOUS�PENDED�

On- TEMPER- SEDI- DIS­OIS- TEMPER- SEM- OIS­

TIME CHARGE ATURE MENT CHARGE
TIME CHARGE ATURE MENT CHARGE 
DATE (CFS)�(MG/L)��
(DEG CI (T/DAY)
(DEG C) (MG/L) (T/DAY)DATE�(CFS)�__

MARNOV 
 .05
23... 1150 9.0 6.0 2 

APR 


4... 1125 2.0 12.5 7 .04 
21... 1025 3.3 5.5 14 .12 
DEC 29... 1105 6.4 9.0 6 .10 


5... 1050 5.5 4.0 3 .04 JUN 

.13
23... 1020 2.9 17.5 16 


20... 1020 2.7 .5 7 .05 SEP 

JAN 


.53 10.5 42 .06
28... 1045 


17... 1645 15 1.0 1 .04 

27... 0850 11 4.0 5 .15 


FEH 




 •••• 

 

•••••• 
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186�
 STREAMS TRIBUTARY 10 LAKE MICHIGAN 


04096225 ST. JOSEPH RIVER AT HILLSDALE, MI 


LOCATION.--Lat 41°55'45", long 84°38'22", in Sh% SEh sec.22, T.6 S., R.3 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on 

Fayette Street at Hillsdale. 


DRAINAGE AREA.--12.4 mil (32.1 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-

CIFIC 


INSTAN- CON-� DIS-�DIS• 

TANEWS DUCT-�TOTAL SOLVED TOTAL SOLVED 

DIG- ANCE��
PH TEMPER- NITRATE NITRATE NITRITE NITRITE 


TIME CHARGE (MICRO-�ATURE (N) (N)
(N)��(N)��

DATE�(CFS) (UNITS) (DEG C)�(MG/L1��(MG/L)
MHOS)��(MG/L) (MG/L)�


NOV 

4... 0940 4.0 700 8.6 13.0 .56 -- .02 

21... 0920 6.0 645 8.0 6.0 .35 .00
-- ..-

DEC 


1215 23 460 8.1 5.0 .42 .... .01 

JAN 

07... 1225 6.0 705 6.7 2.0 .87 -- .02 


5... 

.1•••11. 

20... 1130 6.4 735 7.2 2.5 .79 -- .02 --
FEB 
17... 1410 60 375 2.5 1.2 .02 --

MAR 
04... 1800 91 410 5.0 .93 -- .00 --
23... 1300 33 455 8.2 7.5 .50 -- .01 
JUN 

23... 0850 5.8 650 18.0 .82 -- .08 -, 

SEP 
28... 0935 3.4 640 7.6 11.5 .59 .59 .04 .05 

DIS-�pis-�DIS- TOTAL��
DIS-

TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED KJFL- SOLVED 

NITRITE NITRITE AMMONIA AMMONIA ORGANIC ORGANIC DAHL KJEL.��
TOTAL 

PLUS�
PLUS NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO-


NITRATE NITRATE GEN GEN��GEN GEN����
GEN GEN GEN 

(N) (N)��(N) (N) (N)
(N) (N)��(N)��(N)��


DATE (MG/L)��(MG/L)��(MG/L)��(MG/L)��(MG/L1'
(MG/L) (MG/L) (mG/L) (MG/L)�


NOV 

04... .58 .12 .66 .78 1.4 

21... .35 .08 .42 .50 .85 

DEC 

05... .43 .27 .70 .97 1.4 

JAN 

01... .89 1.1 .70 1.8 2.7 

20.w. .81 1.3 .50 1.8 2.6 


FER 

17... 1.2 .16 .94 1.1 2.3 


MAR 

04... .93 .05 .50 .55 1.5 

23... .51 .07 .46 .53 1.0 


JUN 

23... .90 .13 .60 .73 1.6 


SEP 

28... .63 .64 .13 .12 .45 .41 .58 .53 1.2 


TOTAL��

NITRO-�sm.- TOTAL�� TOTAL 


DIS-�DIS- DIS. 

SOLVED ORTHO • ORTHO •�


GEN TOTAL TOTAL�
VED- ORTHO ORTHO. HYDRO. HYDRO. ORGANIC 

DIS- NITRO- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS-

SOLVED GEN�
PHORUS •PMORUS PHORUS PHORUS PHORUS PHORUS PHORUS 

AS N (NO3) (PI����(P)��(P)��
(P) (P) (P1 (P) 


DATE (MG/L)��(MG/L)��(MG/L)��(MG/L)��(MG/L)
(MG/L) (MG/L) (MG/L) (MG/L)�


NOV 

4... 6.0 .08 .04 
21... 3.8 .01 .00 --

DEC 
5... 6.2 .09 .05 

JAN 
07... 12 .26 .15 
20... 12 .29 .19 

FER 
17... In .10 .05 --

MAR 
04... 6.6 .05 .01 --
23... 4.6 .03 .01 --

JUN 
23... 7.2 .06 .02 

SEP 
1.2 5.4 .08 .06 .04 .02 .04 .02 .00 



�

         

��������������

187
STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04096225 ST. JOSEPH RIVER AT HILLSDALE, MI--CONTINUED 


MATER-DUALITY DATA. MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-

CIFIC 


/NSTAN.. CON-� TOTAL TOTAL 

TANEOUS DUCT-�AIR�
TOTAL CAD- CHRO.. TOTAL 

DIS.. ANCE�
 MIUM COBALT 


TIME CHARGE (MICRO..�ATURE ATURE�(CD)��(CO) 

PH TEMPER.. TEMPER.. ARSENIC MIUM�


(AS) (CR)�

DATE�(CFS)�(UNITS) (DEG C) (DEG C)�(UG/L)��(UG/L)
MHOS)� (UG/L) (UG/L)�


APR 

29...�1205 20��8.5��11.5��0 0��1
495 9.5 10�


TOTAL�TOTAL� SUS.. 

TOTAL TOTAL TOTAL MAN.. TOTAL TOTAL SELE.. TOTAL TOTAL PENDED 

COPPER IRON�
LEAD GANESF MERCURY NICKEL NIUM SILVER ZINC SEDI.. 

(CU) (FE)��(MN)��(NI)��(AG)��MENT
(PB) (HG) (SE) (ZN)�


DATE�(UG/L)��(UG/L)��(UG/L)��(UG/L)��(MG/L)
(UG/L) (UG/L) (UG/L) (UG/L) (UG/L)�


APR 

10�
♦ c.5 0��529...�10 870��70��3��0 


SPE..� POLY 

CTEIC� CHLO.. 


INSTAW. CO'-� TOTAL RImATED 

TANEOUS DUCT.. AIR�ORGANIC NAPH...�TOTAL 

DIS.. ANCE TEMPER.. TEMPER.. CARBON THA.. TOTAL TOTAL CHLOR.. 


TIME CHARGE (MICRO.. ATURE ATURF (C)��PCB��
LENES ALDRIN DANE 

DATE 
�

(CFS)�(DEG C) (DEG C) (00/1) (UG/L)��(UG/L)�
MHOS)�(MG/L)�� (UG/L) 


MAR 
 �
�
18..• 1220�445 4.0 .00 .00�
E40 4.0��8.7��.0�.0 


TOTAL 

TOTAL� TOTAL�
TOTAL� HEPTA 


TOTAL TOTAL��nt-�TOTAL ' HEPTA..�TOTAL
TOTAL DI-��TOTAL�CHLOR�

DOD pm��AZINON FLORIN ENDRIN ETHION CHLOR EPDXIDE LINDANE
DOT�


DATE�(UG/L)��(UG/L)��(0G/L)��(UG/L)��(UG/L)
(UG/L) (UG/L) (UG/L) (0G/L) (UG/L)�


MAR 

.00 .00 .00 .00 .0018...T.00 .00 .00 .00 .00 

TOTAL�

TOTAL METH.. METHYL METHYL TOTAL TOTAL TOTAL 

MALA.. OXY-��PARA.. TOX..��TOTAL�


TOTAL�TOTAL 


PARA.. TRI..��TRI- TOTAL��TOTAL 

THION CHLOR THION THION THION APHENE THION�204,5..1 SILVEX 


DATE�(UG/L)��(UG/L)��(UG/L)��(UG/L)��(UG/L)
(UG/L) (UG/L) (UG/L) (0G/L) (UG/L)�


MAR 

18...�.00��.00��0��.00��.00�
.00 .00 .00 .00 .06 


SUS..� sin-

PENIDED�
 PENDED 


INSTAN�SUS.. INSTAN..�SEM..
SEDI�� SUS-�

TAMEOUS�PENDEO TANEOUS�MENT
MFNT�� PENDED�

rim- TEMPER.. sfni- Ohs-� OIS.. TEMPER.. SEDI... BIS.. 


TIME CHARGE ATURE MFNT CHARGE�TIME CHARGE ATURE MENT CHARGE 

DATE�(CFS) (DEG C)�� DATE�(DEG C) (T/OAY)
(MG/L1 IT/DAY)� (CFS)�(MG/L1��


NOV MAR 

04... 0940 4.0 13.0 El F.01 04... 1800 91 5.0 31 7.6 

21• • • 0920 6.0 6.0 8 .13 23... 1300 33 
 7.5 2 .18 

Oct APR 

05... 1215 23 S.0 4 .25 29.o. 1205 20 11.5 5 .27 

JAN JUN 

07... 1225 6.0 2.0 2 .03 23... 0850 5.8 18.0 12 .19 

20,.. 1130 6.4 2.5 3 .05 SEP 


FER 
 0935 3.4 11.5 15 .14 

17... 1410 60 2.5 48 7.8 

27... 0945 37 6.0 7 .70 


E--ESTIMATED VALUE 




-- 
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�
 

STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096250 BEEBE CREEK NEAR NORTH ADAMS, Ng 


LOCATION.--Lat 41°56'27", long 84°33'02", NW4 NW,* sec.21, T.6 S., R.2 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on State 

Road, 2.5 mi (4.0 km) southwest of North Adams. 


DRAINAGE AREA.--20.2 mil (52.3 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPF-

CIF1C 


INSTAN- CON-� DIS-�
DIS-

TANFOUS DUCT-�TOTAL SOLVED TOTAL SOLVED 

DIS-�PH TEMPER- NITRATE NITRATE NITRITE NITRITE
ANCE�


TIME CHARGE (MICRO-�*TURF. (N) (N1
(N)��(N)��

DATE (CFS)�(UNITS)��(MG/L) (MG/L1
�MHOS) (DEG C1 (MG/L)��(MG/L)��


OCT 

22... 
 1240 4.5 650 8.0 12.5 .26 -- .00 

NOV 

20... 1055 4.0 680 8.2 7.5 .43 .00 


JAN 

20... 1230 7.7 655 7.4 1.0 .51 -- .01 

FER 
1Q ... 1610 •127 1.5 2.2 .03 


MAR 

04... 1320 241 335 3.5 1.7 .01 


JUN 

22... 1145 6.6 590 19.5 1.1 -- .08 

SEP 

23... 0955 1.3 575 7.7 12.0 .22 .22 .02 .02 


TOTAL�

TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED KJEL- SOLVED 

NITRITE NITRITE AMMONIA AMMONIA ORGANIC ORGANIC C1AHL�


DIS-�DIS-�DIS-�DIS-


KJEL. TOTAL 

PLUS�
PLUS NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO-


NITRATE NITRATE GEN GEN��GEN��GEN��GEN
GEN GEN 

(N) 


DATE�(MG/L) (mG/L) (MG/L) (MG/L)

(N) (N) (N) (N)��
(N) (N)��(N)��(N)��


(MG/L) (MG/LI��(MG/L)��(MG/L) (MG/L1����


OCT 

22... .26 .01
-- -- .73 -- .74 -- 1.0 

Nov 

20... .43 -- .06 .85 -- .91 1.3 

JAN 

20... .52 -- .11 .50 -- .61 
 -- 1.1 


FER 

19... 2.2 
 -- .08 1.2 -- 1.3 -- 3.5 


MAR 

1.7 .01 -- .69 -- .70 -- 2.4
04... 


JUN 

22... 1.2 -- .06 1.0 1.1 -- 2.3 


SEP 

23... .24 .24 .03 .03 .32 .22 .35 .25 .59 


TOTAL�

NITRO-�TOTAL� TOTAL 


DIS-�DIS. 

SOLVED ORTHO • ORTHO •�


GEN TOTAL TOTAL ORTHO ORTHO. HYDRO. HYDRO. ORGANIC 

DIS- NITRO- Pm0s- PHns- RHOS- PHOS- PHOS- PHOS­
SOLVED GEN PHORUS PHORUS PHOPUS PHORUS PHORUS PHORUS 

AS N�(NO3) (P)��(P1��(P1 (P1��
(P) (P) 


DATE (mG/L)��(mG/L)��(MG/L'��(mG/L)��
(MG/L) (MG/L1 (4G/L) (MG/L) 


OCT 
 --�
.01�

NOV 

22... 4.4 .03��


�
.03��

JAN 

20... 5.9 .01 


�
.02��

FFB 

19...�16�.05�


20... 5.0 .00 


.12� --

MAP 

04...�11�.02
.06�


JUN 

10�.06�
.01 


SFP 

23... .49�.10��.01��.02��
.06
2.6 .01 .03 
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189
STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04096250 BEEBE CREEK NEAR NORTH ADAMS, MI--CONTINUED 


WATER-DUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-

CIFIC 


TNSTAN- CON-� TOTAL TOTAL 

TANEOUS DUCT-�AIP�
TOTAL CAD- CHRO- TOTAL 

OIS- ANCE�
 MIUM COBALT 


TINE CHARGE (MICRO-�*TURF ATURE�

PH TEMPEP- TEMPER- ARSENIC MIUM�


(CR)�

DATE�(CFS)� (UG/L)�


(AS) (CD)��(CO) 

MHOS)�(UNITS) (DEG C) (DEG C)�(UG/L) lUG/L1��(UG/L1 


APR 

28...�1330 31��520 A.3�� 1�0�2
9.5 10.5�� 10�


TOTAL�TOTAL� SUS-

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE- TOTAL TOTAL PENDED 

COPPER IRON�
LEAD GANESE MERCURY NICKEL NIUM SILVER ZINC SEDI-

(CU) (FE)��(MN)��(SE) (AG)��MENT
(PB) (HG) (NI)��(ZN)�


DATE�(uG/L) (UG/L)��(U0/L) (uG/L)��(UG/L1��(UG/L)��(MG/L)
(UG/L) (06/L) (UGiL)�


APR 

29... 10 1100��3 90��6��0 0��9
30�
<.5 


POLY-

CIFIC�
 
SPE-�
 

CHLO-

INSTAN.. CON-�
TOTAL RINATED 


TOTAL
TANEOUS DUCT- AIR�ORGANIC NApH-�

DIS- ANCE TEMPER- TEMPER- CARBON THA- TOTAL TOTAL CHLOR-


*LORIN DANE
LENES PCB��


DATE (CFS)�(DEG C) (DEG C) tmG/L)��(UG/L1�

TIME CHARGE (MICRO- ATURE ATURE (C)��


MHOS)� (UG/L) ,(US/L1�(UG/L1 


MAR 
 .00�
3.5 14��.00 .0��.0

184.6. 1250 37��445 5.5��


TOTAL 

TOTAL TOTAL�
TOTAL MEPTA• 


TOTAL TOTAL TOTAL 01.. �
DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 

DOD DOE��
AZINON ELDRIN ENDRIN ETHION CHLOR EPDXIDE LINOANE 


DATE (116/L) (UG/L) (UG/L) (UG/L) (UG/L1 IUG/L1 (uG/L) IUG/L1 (UG/L) (UG/L) 


MAR 


DOT�


.00�
.00 .80��.00
.00 .00��.00��
18... .00 .00�� .00 


TOTAL�TOTAL
TOTAL�

TOTAL METH- METHYL METHYL TOTAL TOTAL TOTAL 


TOTAL�
TRI- TOTAL��TOTAL
PARA-
((ALA- OXY-��PAPA.. TPT-��TOIL-��

-0 2.4.5-T SILVEX
THTON CHLOR THION THION THION APHENE THION 2.4


(UG/L1
(06/1.) (UG/L)�
TUG/L)
DATE�TUG/L/ (UG/L)��(UG/L) (UG/L1��(U6/L/��(UG/L1��


MAR 
 .00�
.00 .00��.00
.00 .00 0��
18... .00 .00��.00��


SUS-
SUS-�
 
PENDED
PENOFD�
 SEDI
INSTAN..�SUS-�
INSTAN�SUS- SECT-��
 MENT


TANFOUS�()ENDED WENT�� TANEOUS�()ENDED�

015- TEMPER- SEDI- 01S-
DTS- TEMPER- SEMI- DIS-�


TIME CHARGE ATURE MENT CHARGE
TIME CHARGE ATURE MFNT CHARGE�

(CFS)�(mG/L) (T/DAY)
(DEG C)�
(MG/L1 (T/DAY)�DATE�
DATE�(CFS) (DEG C)��


FEB 

5.2
OCT 

45 .55 23... 1125 108 1.5 18

22... 1240 4.5 12.5 


MAR
NOV 
 28 18
1320 241 3.5
20... 1055 4.0 7.5 9 .10 04... 

6.0 29 19
05••• 1515 245
JAN 
 13 6.8 


20... 1230 7.7 1.0 8 .17 06... 1130 195 2.5 
APR 


9 .75
FEN 
.5 62 35 28... 1330 31 10.5


17.., 1510 207 

18... 1440 180 3.0 22 11 JUN 


6.6 19.5 26 .46
22... 1145
19... 1610 127 1.5 9 3.1 

20... 1440 90 3.5 
 10 2.4 




 

 

 

-- 

-- 
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190� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096255 BEEBE CREEK AT LAKE PLEASANT ROAD NEAR NORTH ADAMS, MI 


LOCATION.--Lat 41°57'04", long 84°34'26", SW1/4 NW1/4 sec.17, T.6 S., R.2 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on Lake 

Pleasant Road, 2.8 mi (4.5 km) southwest of North Adams. 


DRAINAGE AREA.--24.6 mi (63.7 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER-QINUM DATA, WATER YEAR OCTOBER 1975 TO SEMBIBER 1976 

SPF-

CIFIC� TOTAL 


INSTAN- CON-� 015-�DIS- NITRITE 

TANEOUS DUCT-�TOTAL SOLVED TOTAL SOLVED PLUS 

DIS- ANCE�
PH TEMPER- NITRATE NITRATE NITRITE NITRITE NITRATE 


TIME CHARGE (MICRO-�ATURE (N) (N)�
(N)��(N)��(N) 

DATE 
�

(CFS)�(toms) (DEG C) (MG/L) (MG/L)��(MG/L1�
MHOS)�(MG/L)�� (MG/L) 


OCT 
22... 1205 7.0 530 8.4 12.5 .06 .00 -- .06 

NOV 
1210 7.1 570 8.5 8.5 .09 .00 .09
20... 

JAN 
08... 1100 14 500 7.2 1.0 1.3 .01 1.3 

FEB 
18... 1510 215 1.0 1.7 .02 -- 1.7 

MAR 
04... 1110 273 330 3.5 1.4 .01 1.4 

JUN 
22... 1105 13 475 23.0 .01 .01 -- .02 

AUG 
23... 0910 1.9 465 8.2 24.5 .06 .01 

SEP 
23... 1110 1.1 500 7.8 17.0 .02 .04 

TOTAL��

SOLVED TOTAL SOLVED TOTAL SOLVED KJEL- SOLVED�NITRO-

NITRITE AMMONIA AMMONIA ORGANIC ORGANIC DAHL� GEN 


DIS-�015-�DIS- DIS-


KJFL. TOTAL�

PLUS NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- DIS-


NITRATE GEN��GFN GEN��GEN��GEN��
GEN GFN SOLVED 

(N) (N) (N) AS N 


DATE (MG/L) (MG/L) (MG/L1 (MG/L1 (MG/L) (MG/L1 (MG/L) (mG/L) (MG/L) 

(N) (N)��(N)��(N)��(N)��


OCT 

22... -- .07 .78 -- .80 --
 .86 


NOV 
20.... .02 1.1 1.1-- -- 1.2 


JAN 

.12 .78 -- .90 2.2 


.,FEB 
18... -- .15 -- 1.1 1.2 2.9 

MAR 
04... -- .06 .64 .70 -- 2.1 

JUN 
22... .04 .81-- -- .85 .87 


AUG 
23... .07 .04 .02 .96 .88 1.0 .90 1.0 

SEP 
23... .06 .11 .05 .77 .38 .88 .43 .49 

DIS-�DIS- TOTAL DIS.���DIS-

snt- TOTAL�� TOTAL��
SOLVED ORTHO • ORTHO • SOLVED 


TOTAL TOTAL�
VED- ORTHO (IRTHO. HYDRO. HYDRO. ORGANIC ORGANIC 

NITRO- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS­
GEN PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS 


(NO3) (P1��(P)��(P) (P) (P) (P)
(0) (P)����

DATE (MG/L)��(MG/L1��(mG/L)��(MG/L)��(MG/L)
(mG/L) (MG/L1 (MG/L1 (MG/L1�


OCT 

22...�3.8� .01.03�


NOV 

20... 5.3�� .01
.04�


JAN 

OR... 9.7�� .01
.03�


FFR 

18... 13��.10�.06 


MAP 

04oes 9.3��-- .02
.05��

JUN 

22... 3.9� .01
.05� --��

AUG 

23... .07 .03
--� -- --��.00 

SEP 

23...�.08�.01 .03 .01��.04�


.04��.03��


.06�.01�� .04 




����������

 

 

 
 
 

 
 

��������

DATE 

OCT 
2/... 


NOV 

20... 


JAN 

ON... 

FEH 

17... 

17... 

18... 

20... 

23... 

26... 
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04096255 BEEBE CREEK AT LAKE PLEASANT ROAD NEAR NORTH ADAMS, MI--CONTINUED} 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-

CIFIC 


INSTAN.. CON-� TOTAL TOTAL 

TANEOUS DUCT-�AIR�
TOTAL CAD- CHRO.. TOTAL 


DIS.... ANCE�
 ILIUM COBALT 

TIME CHARGE (MICRO-�ATURE ATURE�(CD)��(CO) 


PH TEMPER.. TEMPER.. ARSENIC ILIUM�

(AS) (CR)�


DATE (CFS)�MHOS)�(UNITS) (DEG C) (DEG C)�(UG/L)��(UG/L)
(UG/L) (UG/L)�


APR 

500 11.0 
 10�
0�1
28... 1350 37��8.6��9.5��1�


TOTAL�TOTAL� SUS.. 

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE.. TOTAL TOTAL PENDED 

COPPER IRON�
LEAD GANESE MERCURY NICKEL NIUM SILVER ZINC SEDI... 

(CU) (FE)��(MN)��(NI)��(AG)��MENT
(PB) (HG) (SE) (2N)�


DATE (UG/L) (UG/L) (UG/L) tUG/L) (UG/L) (UG/L) (UG/L) LUG/L1 LUG/L) (MG/L) 


APR 

20
2��0��
300��40��
28...�0 3 <.5 0 


POLY.. 

CIFIC� C4L0.. 


INSTAN CON-� TOTAL RINATED 

TANEOUS DUCT- AIR�ORGANIC NAPH..�


SPE-�
 

TOTAL 

DIS... ANCE TEMPER- TEMPER.. CARBON THA.. TOTAL TOTAL CHLOR... 


TIME CHARGE (MICRO.. ATURE ATURE (C)��LFNES PCB��
ALDRIN DANE 

DATE (CFS)�(DEG C) (DEG C) (UG/L) LUG/L)
MHOS)�(MG/L)��LUG/L)��DUG/L)�


MAR 
.0
2.0 14��.00 .0��.00�
18... 1130 43��415 3.5��

TOTAL 

TOTAL� TOTAL�
HEPTA.. 


TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA... CHLOR TOTAL 

DOD DDE��AZINON FLORIN ENDRIN ETHTON CHLOR EPDXIDE LINOANE 


TOTAL�


DOT�

DATE�(UG/L) (UG/L)��(UG/L)��(IJG/L)��(UG/L)��(0G/L)
(UG/L) (UG/L) LUG/L) LUG/L)�


MAR 

.00 .00 .00 .00 .0018... .00 .00 .00 .00 .00 

TOTAL�

TOTAL METH.. METHYL METHYL TOTAL TOTAL TOTAL 

MALA- OXY..��TRI..�TOX...��TOTAL�


TOTAL�TOTAL 


PARA�PARA TRI... TOTAL��TOTAL 

THION CHLOR THION THION THION APHENE THION 2,4-0 2,4.5-.7 SILVEX 


DATE�(00/I) (UG/L)��LUG/L)��(UG/L)�(UG/L)��LUG/L)
(UA/L) (IJA/L)�(UG/L) (UG/L)�


MAR 
.00�
.00 .00 0��.00 .00��.00
18... .00 .00�.00��

SUS­SUS­
PENDED
PENDF0 


INSTAN�SUS- 50I-
SFDT-
TNSTAN-�SUS-�

TANEOUS�PENDED MENT
MS�MFNT
TAMP- PFNOFD�

DIS- TEMPER.. SEDI.. DTS
Drs- TEMPFR.. sEnr- DIS­

I/ME CHARGE ATURE MENT CHARGE
TIME CHARGE ATUPE MENT CHARGE 
 (T/DAY)
(DEG C) (MG/L1��
(CFS)�(MA/L)� DATE (CFS)�(DEC- C)�(T/DAY) 


MAR 

1205 7.0 12.5 21 .40 4... 1110 273 3.5 12 8.8 


5... 1455 280 5.0 24 18 


1210 7.1 8.5 31 .59 6... 1055 230 3.0 10 6.2 

APR 


9.5 .30
1100 14 1.0 7 .26 28... 1350 37 3 

, 
 JUN 


12 .42
20 12 22... 1105 13 23.0 


1650 231 1.0 26 16�• 

1610 231 1.0 


AUG 

15 .08


1510 215 1.0 9 5.2 23... 0910 1.9 24.5 


1330 119 2.0 10 3.2 

1105 125 2.0 16 5.4 

1310 76 3.5 9 1.8 




T�������

192T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096267 BEEBE CREEK TRIBUTARY NEAR HILLSDALE, MI 


LOCATION.--Lat 41°57'49", long 84°35'48", in SE) NE4 sec.12, T.6 S., R.3 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on 

Ball Road, 150 ft (46 m) upstream from mouth, 3.4 mi (5.5 km) northeast of Hillsdale. 


DRAINAGE AREA.--10.8 mil (28.0 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER-QUALITY DATA, NAM YEAR OCTOBER 1975 TO SEPTINBER 1976 


SPE-

CIFICT TOTAL 


INSTAN- CON-�
 NITRITE 

TANFOUS DUCT..�TOTAL TOTAL 
 PLUS 

DIS- ANCE�TEMPER.. NITRATE NITRITE NITRATE
PH 


(N) (N) 

DATE�(CFS) MHOS)��(MG/L) (MG/L)


TIME CHARGE (MICRO-�ATURE�(N)��

(UNITS) (DEG C)��(MG/L)��


OCT 

22.,. 1105��670��9.5��.00��
3.8 8.1 .24 4,24 


NOV 

18... 1320�650��
9.0��.01��


JAN 

5.2 8.4 .39 .40 


.69 

APR 

05...T1255�13�8.1 .57 .01��


08... 1020��600��.5��.68 .01��
6.2 7.1 


535�9.5��.58 

MAY 

19... 1035�585��9.5��
.47 


JUN 

22... 1005��590��.73�


8.6 8.1 .41 .06��


5.3 16.5�.80 

AUG 

16," 0910��605��12.5��.01��.39
1.8 7.9 .38 


TOTAL 

TOTAL TOTAL KJEL...���
TOTAL 

AMMONIA ORGANIC DAHL�
TOTAL TOTAL TOTAL ORTHO 

NITRO.. NITRO- NTTRO... NITRO- NITRO- PHOS... PHOS.. 

GEN GEN GEN GEN GEN PHORUS PHORUS 


(N) (P)���

DATE (MG/L) (Mn/L) (MG/L) (MG/L1�����(MG/L) (MG/L)��


(N)�(N) (N)��(NO3) (P) 

(MG/L) 


OCT 

22...�.59T.83 604�.02
.00�.59 3,7���

NOV 

18... .03 .60T4.4 .02
.57TT1.0 .04���


JAN 
08...�.07 .43��1.2 .04����
.50 5.3 .01 

APR 

05...�.15 .30��.45 1.0 .03����
4.6 .01 

MAY 

19... .04 .80 5.6 .06����
.76��1.3 .03 


JUN 

.01 


AUG 

22...�.70��1.5 6.8 .07����
.03 .73 


.02
16...�.36��.77 3.4 .04����
.02 .38 


SPE-

CIFIC 


INSTAN- CON-� TOTAL TOTAL 

TANEOUS DUCT-�AIR�
TOTAL CAD- CHRO- TOTAL 

DIS- ANCE�
 MIUM COBALT 


TIME CHARGE (MICRO-�ATURE ATURE�(CD)��(CO) 

PH TEMPER- TEMPER- ARSENIC MIUM�


(AS) (CR)�

DATE
�

(CFS)�(UNITS)��(DEG C)��(UG/L)��(UG/L)
MHOS) (DEG C) (UG/L) (UG/L)�


APR 

28...�16��8.6TT7.0T0T1
20T
1055 530 8.5T1T


TOTAL�TOTAL�SUS-

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE-
 TOTAL TOTAL PENDED 

COPPER IRON�MERCURY NICKEL NIUM SILVER ZINC SEDI..
LEAD GANESE 


(08) (HG)�(NI)�(SE) (AG)��MENT 

DATE�(UG/L) (UG/L)��(UG/L)TT(UG/L)TT(UG/L)T


(CU) (FE)��(MN)�� (ZN)�

(UG/L) (UG/L) (UG/L) (UG/L)TT(MG/L) 


APR 

28...�350��<.5 5��0��3
0 3 90�� 0 10�
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04096267 BEERE CREEK TRIBUTARY NEAP HILLSDALE. MI--CONTINUE0 


WATER-OUALTTY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-� POLY-

CIFIC� CHLO-


INSTAN- CON-� TOTAL RINATED 

TANEOUS DUCT- AIR�ORGANIC NAPH-�TOTAL 

OTS- ONCE TEMPER- TEMPER- CARBON THA- TOTAL TOTAL CHLOR-


TIME CHARGE (MICRO- ATURE ATURE (C)��PCB��
LENES ALDRIN DANE 

DATE�(CFS)�(DEG C1 (DEG C) (MG/L)��(UG/L)�
MHOS)� (UG/L) (UG/L)��(UG/L) 


MAR 

18...�1100 19��500 2.0 12��.00 .0��
.0
.00�
2.5��


TOTAL 

TOTAL� TOTAL�
HEPTA-


TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 

DOD ODE��ATINON ELOPIN ENDRIN ETHION CHLOR EPDXIDE LINDANE 


TOTAL�


DOT�

DATE�(UG/L) (IJG/L)��(UG/L)��(UG/L)��(UG/L)��(UG/L)
(UG/L) (UG/L) (UG/L) (UG/L)�


MAR 

18...�.00��.00 .00��.00 .00��.00 .00��.00
.00�
.00 


TOTAL�TOTAL
TOTAL�

TOTAL METH- METHYL METHYL TOTAL TOTAL TOTAL 

MALA- OXY-��TRI-��TOX-��
TOTAL�

THTON CHLOR THION THION THION APHENE THION 2,4-0 2.4.5-T SILVEX 


DATE�(UG/L) (UG/L)��(UG/L)��(UG/L)��(UG/L) (UG/L)��(UG/L) 


PARA- PARA- TRI- TOTAL��TOTAL 


(UG/L) ((JG/L) 1UG/L)�


MAR 

.00 0��.00��.00
18...T.00�.00�� .00 .00�
.00T.00 


SUS-

PENDFD�
 

StJS-�
 
PENDED 


INSTAN-�SUS- SEM-�
 INSTAN-�SUS- SEDI-

TANFOUS�PENDED MENT� TANEOUS�
PENDED MENT 

DTS- TEMPER- SEPT- OIS-�
 015- TEMPER- SERI- DIS-


TIME CHARGE ATURE MENT CHARGE�
TIME. CHARGE ATURE MENT CHARGE 

DATE�(CFS) (DEG C)�� DATE�(DEG C)�
(CFS)�(MG/L1 (T/DAY)
(MG/L) (T/DAY)�


OCT APR 

22... 1105 3.8 9.5 31 .32 28... 1055 16 7.0 
 3 .13 


NOV MAY 

10 .23
18... 1320 5.2 9.0 12 .17 19... 1035 8.6 9.5 

JAN JUN 
08... 1020 6.2 .5 8 .13 22... 1005 5.3 16.5 27 .39 


FE( AUG 

17... 1340 F82 .n 20 124.4 16... 0910 1.8 12.5 
 66 .32 


APR 

05... 1255 13 9.5 11 .39 


E--ESTIMATED VALUE 




194� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096272 BEEBE CREEK NEAR HILLSDALE, MI 


LOCATION.--Lat 41°57'15", long 84°38'20", in Nl NE% sec.15, T.6 S., R.3 W., Hillsdale County, Hydrologic Unit 04050001, on right bank 

20 ft (6 m) upstream from bridge on Moore Road, 1.0 mi (1.6 km) upstream from mouth, and 1.2 mi (1.9 km) northwest of Hillsdale. 


DRAINAGE AREA.--42.4 mil (109.8 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--May 1974 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,070 ft (326 m) f.c.n topographic map (nearest 10 ft). 


REMARKS.--Water-discharge record good. Occasional regulation by Lake Belair about 5.0 mi (8.0 km) upstream from station. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 462 ft3/s (13.1 m3/s) Mar. 5, 1976, gage height, 6.91 ft (2.106 m); minimum, 

4.6 ft3/s (0.13 m3/s) Sept. 1, 2, 1974. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 462 ft3/s (13.1 m3/s) Mar. 5, gage height, 6.91 ft (2.106 m); minimum, 4.9 ft3/s

(0.14 m3/s) Sept. 3, 4, 5, 6, 7, 8, 9; minimum gage height, 3.73 ft (1.137 m) Aug. 31, Sept. 1, 3, 4, 5, 6, 7, 8, 9. 


DISCHARGE, IN CURIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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

1 
2 

12 
11 

12 
12 

91 
81 

29 
29 

19 
19 

105 
175 

61 
63 

44 
41 

37 
34 

50 
42 

9.6 
8.7 

5,4 
5.7 

3 10 13 68 28 19 300 72 40 35 33 8.1 5.2 
4 10 16 56 27 19 409 66 23 26 28 7.7 5.0 
5 9.7 14 48 26 18 448 57 16 21 24 7.7 5.0 

6 9.2 13 51 22 18 424 54 38 18 20 7.9 5.0 
7 8.8 18 53 22 18 319 50 98 15 18 7.9 5.1 
8 8.8 19 49 21 17 222 46 111 9.7 17 7.5 4.9 
9 14 17 47 21 16 164 43 96 9.4 15 7.3 6.2 
10 14 25 47 19 18 134 41 76 7.9 14 7.0 8.0 

11 12 25 43 19 23 115 43 60 8.3 14 6.9 6.5 
12 12 22 40 19 34 107 41 49 8.7 12 7.2 5.9 
13 11 21 41 19 55 110 39 42 9.0 11 7.2 5.6 
14 11 37 55 20 79 105 38 38 9.3 11 7.7 5.5 
15 11 28 77 19 98 96 36 38 10 10 8.3 5.7 

16 10 20 96 19 153 90 35 45 23 10 7.6 6.8 
17 10 24 92 19 310 83 31 44 17 8.1 7.3 6.9 
18 11 21 83 18 363 78 30 41 14 7.4 7.0 6.5 
19 14 17 72 19 324 75 28 35 34 7.3 6.8 5.9 
20 15 16 53 18 238 74 28 32 35 7.6 6.6 6.5 

21 13 19 44 18 198 83 28 33 24 11 6.5 6.5 
22 12 18 39 18 255 78 33 29 20 10 6.3 6.3 
23 12 16 35 19 233 71 34 26 17 11 6.3 6.1 
24 12 23 32 20 188 67 36 24 28 11 24 5.9 
25 14 23 29 19 155 70 65 22 73 9.7 9.0 6.1 

26 14 19 29 21 129 69 79 22 61 9.0 6.0 8.9 
27 13 18 29 19 110 70 76 20 45 9.7 5.9 10 
28 13 18 28 20 97 76 65 21 34 9.6 5.8 7.6 
29 12 31 29 19 87 74 55 29 27 13 5.6 6.9 
30 12 80 29 19 --- 69 48 32 43 12 5.5 6.6 
31 12 --- 30 19 64 --- 39 --- 11 5.5 ---

TOTAL 363.5 655 1596 644 3310 4424 1421 1304 753.3 476.4 238.4 188.2 
MEAN 11.7 21.8 51.5 20.8 114 143 47.4 42.1 25.1 15.4 7.69 6.27 
MAX 15 80 96 29 363 448 79 111 73 50 24 10 
MIN 8.8 12 28 18 16 64 28 16 7.9 7.3 5.5 4.9 
CFSM .28 .51 1.21 .49 2.69 3.37 1.12 .99 .59 .36 .18 .15 
IN. .32 .57 1.40 .57 2.90 3.88 1.25 1.14 .66 .42 .21 .17 

CAL YR 1975�TOTAL 14532.8 MEAN 39.8 MAX 268 MIN 7.4 CFSM .94 IN 12.75 
MTR YR 1976�TOTAL 15373.8 MEAN 42.0 MAX 448 MIN 4.9 CFSM .99 IN�13.49 



 
 

�
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STREAMS TRIBUTARY '10 LAKE MICHIGAN 195 

04096272 BEEBE CREEK NEAR HILLSDALE, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1974 to current year. 

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: October 1974 to current year. 
SUSPENDED SEDIMENT DISCHARGE: October 1974 to current year. 

REMARKS.--Daily temperature record based on once daily measurements between 1400 and 1700 hours. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
SEDIMENT CONCENTRATIONS: Maximum daily mean, 101 mg/L Aug. 2, 1976; minimum daily mean, 1 mg/L on several days during 1975 and 1976. 
SEDIMENT DISCHARGES: Maximum daily, 18 tons (16 tonnes) Feb. 17, 1976; minimum daily, 0.05 ton (0.05 tonne) Nov. 16, 1975. 

EXTREMES FOR CURRENT YEAR.--
SEDIMENT CONCENTRATIONS: Kurisrarn daily mean, 101 mg/L Aug. 2; minimum daily mean, 1 mg/L Nov. 16, Dec. 1, Feb. 28, Mar. 11. 
SEDIMENT DISCHUWES: WA:min daily, 18 tons (16 tonnes) Feb. 17; minimum daily, 0.05 ton (0.05 tonne) Nov. 16. 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

SPE-

CIFIC� TOTAL 


INSTAN- CON-� DIS-�MS- NITRITE 

TANEOUS DUCT-�TOTAL SOLVED TOTAL SOLVED PLUS 

DIS-�PH TEMPER- NITRATE NITRATE NITRITE NITRITE NITRATE
ANCE�


TIME CHARGE (MICRO-�ATURE (N) (N)�
(N)��(N)��(N) 

DATE�(CFS)�(UNITS)�(MG/L)��(MG/L)�(MG/I)
MHOS)�(DEG C) ('AG/L)�(MG/L)�


OCT 

22... 0935 13 595 8.1 11.0 .39 .00 .39 

28... 1510 12 700 8.0 11.0 .49 -- .01 .50 

NOV 

18... 1230 20 590 8.4 9.0 .32 .01 .33 


DEC 

03... 1325 66 540 8.1 2.0 1.1 .00 1.1 

31... 1345 30 580 7.3 1.5 1.3 .01 1.3 


FEB 

04... 1320 20 750 7.7 1.0 .87 .01 .88 

17... 1015 314 420 -- 1.0 1.5 .01 1.5

18... 0840 368 .... -- .5 1.6 -- .02 -- 1.6 

19... 1130 326 -- .5 1.6 .02 -- 1.6 


0. .24... 1335 186 ..... .... 4.0 1.7 .02 1.7 

MAR 

03... 1045 341 370 3.0 1.2 .01 1.2 

23... 1400 71 480 8.5 6.0 1.2 .01 -- 1.2 

APR 

13... 1125 42 530 8.6 8.5 .56 .01 .57 


MAY 

10... 1000 79 510 8.4 13.0 .43 -- .05 -- .48 


JUN 

22... 0850 21 530 18.5 .50 .02 -- .52 

AUG 

12... 1345 7.4 580 8.1 22.0 .71 -- .02 -- .73 


SEP 

23... 0855 4.9 580 7.9 13.0 .70 .69 .01 .03 .71 


DIS�DIS-�TOTAL��
DIS- DIS-

SOLVED TOTAL SOLVED TOTAL SOLVED KJEL- SOLVED�NITRO-

NITRITE AMMONIA AMMONIA ORGANIC ORGANIC KJFL. GEN
DAHL�TOTAL��

PLUS NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- DIS-


NITRATE GEN��GEN��GEN��GEN��
GEN GEN GEN SOLVED 

(N) (N) AS N 


DATE (MG/L1 (mG/L) (mG/L) (mG/L) (MG/L1 (MG/L) (MG/L) (MG/L) (MG/L) 

(N) (N)��(N)��(N) (N)��(N)��


OCT 

22... .00 .55 .55 .94 - -
28... .01 .56 .57 1.1 

NOV 
18... .00 .64 .64 .97 

DEC 
03... .02 .39 .41 1.5 
31... 

FER 
.08 .56 .64 1.9 - -

04... .11 .46 .57 1.5 - -
17... .12 .98 1.1 2.6 - -
18... .15 1.1 1.2 2.8 
19... .11 1.2 1.3 2.9 
24... .03 .62 .65 2.4 
MAR 
03... .03 .55 .58 1.8 --
23... .03 .47 .50 1.7 
APR 
13... .01 .57 .58 1.2 --

MAY 
10... .03 .80 .83 1.3 --

JUN 
22... .04 .76 .80 1.3 --
AUG 
1?... .01 .57 .58 1.3 --

SEP 
23... .72 .05 .01 .20 .22 .25 .23 .96 .95 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096272 BEEBE CREEK NEAR HILLSDALE, MI--CONTINUED 

MATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS.�

SQL- TOTAL�� SOLVED 

DIS-TDIS- TOTAL��DIS-


SOLVED ORTHO • ORTHO • TOTAL��

TOTAL TOTAL�
VED- ORTHO ORTHO. HYDRO. HYDRO. ORGANIC ORGANIC 

NITRO- PROS- PROS- PROS- PROS- PROS- PROS- PROS- PHOS­
GEN PHOPUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS 


(N031 (P)�� (P) (P) (P)��
(P) (P)��(P)�� (P) 

DATE�(MG/L1 (MG/L) (MG/L) (MG/L) (MG/L) (MG/L1 (MG/L)��������
(MG/L1
(MG/L) 


OCT 

22... 4.2 .03 .01 --

28... 4.7 .04 .00 
 .03 

NOV 

18... 4.3 .03 .01 

DEC 

03... 6.7 .06 .02 


0.11.31... 8.6 .03 .00 

FEB 

04... 6.4 .03 .01 

17... 12 .08 .05 


411,411. ••••018... 12 .07 .05 

40.110 Ma.19... 13 .07 -- .05 
 --24.4. 10 .04 .03 


MAR 

ODOM.

03... 7.9 .04 .02 

41••••

23... 7.5 .03 .01 

APR 

13... 5.1 .03 .01 -- --
..,.. ..-


MAY 

-- .....
5.8 .05 .01 --


JUN 

10... 

.... -.. ......
22... 5.A .06 .01 -- --

AUG 


....., -- ....
12... 5.8 .04 .02 --

SEP 

23... 4.3 .24 .12 .02 .01 .04 .02 OS .09 


SPF-

CIFIC 


INSTAN- CON-� TOTAL TOTAL 

TANEOUS DUCT- �
AIR�TOTAL CAD- CHRO- TOTAL 

DIS- ANCE�
 MIUM COBALT 


TIME CHARGE (MICRO-�ATURE ATURE� (CR)�

PH TEMPER- TEMPER- ARSENIC MIUM�


(AS) (CD)��(CO) 

DATE (CFS)�(UNITS) (DEG C) (UG/L) (UG/L)��fUG/L)
MHOS)�(DEG C)��(UG/L)�


APR 

505 5.5 
 10�
2 0��2
28... 1005 69��8.3��8.0��


TOTAL�TOTAL� SUS-

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE- TOTAL TOTAL PENDED 

COPPER IRON�
LEAD GANESE MERCURY NICKEL NIUM SILVER ZINC SEDI-

(CU) (FF)��(MN)��(NI)��
(ZN)�


DATE�(UG/L)��(UG/L)��(UG/L)��(UG/L)�

(PB) (HG) (SE) (AG)��RENT 


(MG/L)
(UG/L) (UG/L) (UG/L) (UG/L) (UG/L)��


APR 

28...T0 270��70��1��0 
 10�
3 <.5 0��1 




--- 

--- 
 --- --- --- --- 

--- 

•••••• 

--- --- 

--- --- 

--- 

�
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

0409627? BEEBE CREEK NEAR HILLSDALE. MI--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPF-� PoLY-
CIFIC� CHLO-

INSTAN- CON-�TOTAL RINATED 
TANEOUS DUCT- AIR ORGANIC�NAPH- TOTAL 

TEMPER­DIS-�ANCE CARBON�THA- TOTAL��TOTAL�CHLOR-

DATE 
TIME CHARGE (MICRO- ATURE TEMPER­ PCR�ALDRIN DANE 

(CFS) 
ATUPET(C)�LEWES 

MHOS) (DEG C) (DEC.(���C) (MG/L1��(UG/L) (UG/L)��(UG/L1�(UG/L1 

MAR �
1320�425 3.5 .00 .0��.0
16...�90 -.5��9.8��.00�


TOTAL 

TOTAL� HEPTA-


TOTAL TOTAL TOTAL 01- DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 

TOTAL� TOTAL�


ODE AZINON FLORIN ENDRIN ETHION CHLOR EPDXIDE LINDANE 

DATE�(unn) (UG/L) (UG/L)��(UG/L) 


DDDTDOT��

(UG/L) (UG/L)�
(UG/L) (UG/L)��(UG/L)��(UG/L)��


MAR 

.00 .00 .00��.00�
16...�.00 .00��.00��.00 .00��.00 


TOTAL�
TOTAL 

TOTAL METHYL METHYL TOTAL TOTAL TOTAL 


PARA-��TOX- TOTAL TOTAL
MALA- TRI- PARA-��TRI-��TOTAL��

THION THION THION THION APHENE THION 2.4-n 2.4.5-1 51LVEX 


DATE�(UG/L) (UG/L)��(UG/L) (UG/L)��(UG/L)��
(UG/L) (UG/L)��(UA/L) (UG/L) 


MAR 

.00 .00 0 .00 .00
16...�.00��.00��.00��.00��


TEMPERATURE (DEG. C1 OF WATER. MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

ONCE-DAILY 


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


1 --- 0.0 --- 0.0 --- --- 13.5 22.5 19.5 

2 --- --- 1.0 0.0 --- 9.0 12.0 --- 19.5 --- 21.0 

3 --- --- 0.0 0.0 --. 9.5 18.0 --- 19.5 21.5 21.5 


.010M ..M .0W.4 0.0 0.0 --- 10.5 

.11.M. •••ODAN.5 3.0 0.0 0.0 --- 9.0 --- 21.0 

......
....... 

7 --- --- --- 0.0 0.0 --- 10.5 10.5 21.5 --- ---

6 --- 5.0 0.0 0.0 6.0 11.0 21.0 --- 19.0 


8 1.5 0.0 0.0 --- 9.5 11.0 22.5 --- 20.5 

9 --- 1.0 0.0 0.0 --- 9.0 14.5 --- --. ..- .--

10 --- --- --- 0.0 2.0 --- --- 15.0 23.5 ....... 17.5 


11 0.5 0.0 1.0 10.5 17.0 24.0 24.5 --- 18.0 
12 01.01..• 0.0 2.0 •••••••111. 8.5 15.0 25.0 .-- --- ... 

--- --- --- 20.0
13 - - 5.0 2.0 10.0 15.0 
••• •••••• ---14 6.0 0.0 13.5 17.5 23.0 21.0 


....-
••••••11,15 6.0 0.0 2.0 17.0 25.0 


16 3.0 0.0 0.0 ••••••• 18.5 --- 23.5 --- ••••bab 

17 0.0 0.0 19.0 15.0 21.5 21.0 18.5 

18 0.0 2.0 2.5 18.5 14.0 ... --- --- 19.0 

19 8.5 0.0 0.0 1.5 •104•••• 19.5 13.5 .... 23.0 --- 19.5 
20 - - 0.0 0.0 3.0 411••••• 16.0 15.0 20.5 22.5 17.0 

21 --- --- 2.5 6.0 17.0 --- 22.5 23.0 

22 --- --- --- 1.5 --- 16.0 --- 23.0 ---

23 --- 0.0 0.0 --- 6.0 15.5 ---

24 0.0 0.0 --- 9.0 15.0 18.0 --- 23.5 ---

25 --- 0.0 --- ••••••• --- 25.0 ------ 0.0 --- ---


26 0.0 0.0 - - 8.0 25.0 23.5 ---
--- 7.0 22.5 --- 23.0 14.0 

28 --- --- 0.0 0.0 - - - 10.0 9.0 22.0 14.5
27 0.0 0.0 10.5 


29 --- --- 1.0 0.0 11.0 .1. 22.0 21.5 ---
30 4.5 0.0 0.0 13.0 11.0 18.0 23.0 15.0 

31 --- --- 0.0 4.40M 23.0 ---



198� STREAMS TRIBUTARY TO LAKE MICHIGAN 

04096272 BEEBE CREEK NEAR HILLSDALE• MI--CONTINUED 

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY)• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBER NOVEMBER DECEMBER 

DAY 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN.. 
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L1 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

1 12 12 .39 12 24 .78 91 1 .25 
2 11 13 .39 12 17 .55 81 3 .66 
3 10 8 .22 13 16 .56 68 15 2.8 
4 10 7 .19 16 10 .43 56 13 2.0 
5 9.7 16 .42 14 13 .49 48 18 2.3 

6 9.2 12 .30 13 11 .39 51 16 2.2 
7 8.8 10 .24 18 8 .39 53 20 2.9 
8 8.8 15 .36 19 7 .36 49 9 1.2 
9 14 18 .68 17 7 .32 47 10 1.3 
10 14 15 .57 25 13 .88 47 8 1.0 

11 12 24 .78 25 3 .20 43 24 2.8 
12 12 16 .52 22 3 .18 40 20 2.2 
13 11 21 .62 21 6 .34 41 18 2.0 
14 11 15 .45 37 7 .70 55 7 1.0 
15 11 21 .62 28 5 .38 77 15 3.1 

16 10 26 .70 20 1 .05 96 6 1.6 
17 10 25 .68 24 4 .26 92 14 3.5 
18 11 20 .59 21 7 .40 83 13 2.9 
19 14 23 .87 17 4 .18 72 5 .97 
20 15 45 1.8 16 4 .17 53 16 2.3 

21 13 14 .49 19 3 .15 44 5 .59 
22 12 32 1.0 18 3 .15 39 9 .95 
23 12 20 .65 16 6 .26 35 6 .57 
24 12 15 .49 23 3 .19 32 7 .60 
25 14 20 .76 23 7 .43 29 7 .55 

26 14 22 .83 19 21 1.1 29 12 .94 
27 13 12 .42 18 5 .24 29 15 1.2 
28 13 13 .46 18 11 .53 28 14 1.1 
29 12 12 .39 31 18 1.5 29 19 1.5 
30 12 13 .42 80 11 2.4 29 2 .16 
31 12 8 .26 --- --- --- 30 9 .73 

TOTAL 363.5 17.56 655 14.96 1596 47.87 

JANUARY FEBRUARY MARCH 

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE 
DAY (CFS) (MG/L1 (TONS/DAY) (CFS) (MG/L1 (TONS/DAY) (CFS) (MG/L1 (TONS/DAY) 

1 29 16 1.3 19 23 1.2 105 2 .57 
2 29 7 .55 19 19 .97 175 2 .94 
3 28 10 .76 19 35 1.8 300 3 2.4 
4 27 6 .44 19 19 .97 409 3 3.3 
5 26 9 .63 18 28 1.4 448 3 3.6 

6 22 12 .71 18 16 .78 424 7 8.0 
7 22 13 .77 18 30 1.5 319 3 2.6 
8 
9 

21 
21 

15 
11 

.85 

.62 
17 
16 

14 
19 

.64 

.82 
222 
164 

4 
3 

2.4 
1.3 

10 19 8 .41 18 31 1.5 134 3 1.1 

11 19 4 .21 23 10 .62 115 1 .31 
12 19 11 .56 34 19 1.7 107 4 1.2 
13 19 18 .92 55 13 1.9 110 5 1.5 
14 20 27 1.5 79 13 2.8 105 4 1.1 
15 19 19 .97 98 11 2.9 96 6 1.6 

16 19 34 1.7 153 12 5.0 90 5 1.2 
17 19 28 1.4 310 22 18 83 7 1.6 
18 18 19 .92 363 13 13 78 7 1.5 
19 19 25 1.3 324 12 10 75 6 1.2 
20 18 11 .53 238 9 5.8 74 9 1.8 

21 18 16 .78 198 10 5.3 83 6 1.3 
22 18 23 1.1 255 11 7.6 78 13 2.7 
23 19 27 1.4 233 2 1.3 71 23 4.4 
24 20 26 1.4 188 3 1.5 67 13 2.4 
25 19 24 1.2 155 5 2.1 70 9 1.7 

26 2! 20 1.1 129 6 2.1 69 14 2.6 
27 19 27 1.4 110 6 1.8 70 12 2.3 
28 20 43 2.3 97 1 .26 76 7 1.4 
29 19 31 1.6 87 3 .70 74 8 1.6 
30 19 15 .77 --- --- --- 69 17 3.2 
31 19 16 .82 --- 64 8 1.4 

TOTAL 644 30.92 3310 95.96 4424 64.22 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096272 BEEBE CREEK NEAR HILLSDALE, MI--CONTINUED 


SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY). WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL� MAY� JUNE 

DAY 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

1 
2 
3 
4 
,5 

61 
63 
72 
66 
57 

13 
7 
9 
8 
7 

2.1 
1.2 
1.7 
1.4 
1.1 

44 
41 
40 
23 
16 

13 
17 
20 
15 
23 

1.5 
1.9 
2.2 
.93 
.99 

37 
34 
35 
26 
21 

14 
IS 
13 
16 
18 

1.4 
1.4 
1.2 
1.1 
1.0 

6 
7 
8 
9 
10 

54 
50 
46 
43 
41 

8 
5 
7 
9 
11 

1.2 
.68 
.87 
1.0. 
1.2 

38 
98 
111 
96 
76 

18 
9 
8 
10 
12 

1.8 
2.4 
2.4 
2.6 
2.5 

18 
15 
9.7 
9.4 
7.9 

12 
I1 
21 
20 
59 

.58 

.45 

.55 

.51 
1.3 

11 
12 
13 
14 
15 

43 
41 
39 
38 
36 

9 
5 
6 
11 
6 

1.0 
.55 
.63 
1.1 
.58 

60 
49 
42 
38 
38 

9 
20 
19 
28 
35 

1.5 
2.6 
2.2 
2.9 
3.6 

8.3 
8.7 
9.0 
9.3 
10 

14 
24 
20 
34 
14 

.31 

.56 

.49 

.85 

.38 

16 
17 
18 
19 
20 

35 
31 
30 
28 
28 

8 
8 
9 
8 
8 

.76 

.67 

.73 

.60 

.60 

45 
44 
41 
35 
32 

20 
29 
42 
30 
42 

2.4 
3.4 
4.6 
2.8 
3.6 

23 
17 
14 
34 
35 

12 
15 
17 
21 
10 

.75 

.69 

.64 
1.9 
.94 

21 
22 
23 
24 
25 

28 
33 
34 
36 
65 

6 
21 
21 
25 
13 

.45 
1.9 
1.9 
2.4 
2.3 

33 
29 
26 
24 
22 

29 
43 
34 
47 
46 

2.6 
3.4 
2.4 
3.0 
2.7 

24 
20 
17 
28 
73 

25 
39 
48 
46 
19 

1.6 
2.1 
2.2 
3.5 
3.7 

26 
27 
28 
29 
30 

79 
76 
65 
55 
48 

8 
13 
14 
10 
II 

1.7�• 22 50 
2.7 20 49 
2.5 21 47 
1.5 29 37 
1.4 32 45 

3.0 
2.6 
2.7 
2.9 
3.9 

61 
45 
34 
27 
43 

19 
25 
41 
30 
26 

3.1 
3.0 
3.8 
2.2 
3.0 

31 --- ...... ...... 39 22 2.3 ...... ---

TOTAL 1421 38.42 1304 80.32 753.3 45.20 

JULY AUGUST SEPTEMBER 

DAY 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN... 
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

1 
2 
3 
4 
5 

50 
42 
33 
28 
24 

20 
31 
32 
37 
39 

2.7 
3.5 
2.9 
2.8 
2.5 

9.6 
8.7 
8.1 
7.7 
7.7 

64 
101 
68 
52 
56 

1.7 
2.4 
1.5 
1.1 
1.2 

5.4 
5.7 
5.2 
5.0 
5.0 

71 
71 
64 
76 
61 

1.0 
1.1 
.90 
1.0 
.82 

6 
7 
8 
9 
10 

20 
18 
17 
15 
14 

35 
41 
42 
42 
28 

1.9 
2.0 
1.9 
1.7 
1.1 

7.9 
7.9 
7.5 
7.3 
7.0 

54 
44 
71 
77 
57 

1.2 
.94 
1.4 
1.5 
1.1 

5.0 
5.1 
4.9 
6.2 
8.0 

75 
63 
53 
85 
65 

1.0 
.87 
.70 
1.4 
1.4 

11 
12 
13 
14 
15 

14 
12 
11 
11 
10 

50 
56 
45 
44 
51 

1.9 
1.8 
1.3 
1.3 
1.4 

6.9 
7.2 
7.2 
7.7 
8.3 

51 
60 
49 
45 
45 

.95 
1.2 
.95 
.94 
1.0 

6.5 
5.9 
5.6 
5.5 
5.7 

45 
72 
66 
60 
71 

.79 
1.1 
1.0 
.89 
1.1 

16 
17 
18 
19 
20 

10 
8.1 
7.4 
7.3 
7.6 

53 
58 
65 
48 
53 

1.4 
1.3 
1.3 
.95 
1.1 

7.6 
7.3 
7.0 
6.8 
6.6 

39 
60 
57 
63 
52 

.80 
1.2 
1.1 
1.2 
.93 

6.8 
6.9 
6.5 
5.9 
6.5 

64 
73 
49 
50 
69 

1.2 
1.4 
.86 
.80 
1.2 

21 
22 
23 
24 
25 

11 
10 
11 
11 
9.7 

51 
48 
31 
48 
31 

1.5 
1.3 
.92 
1.4 
.81 

6.5 
6.3 
6.3 
24 
9.0 

66 
69 
40 
20 
12 

1.2 
1.2 
.68 
1.3 
.29 

6.5 
6.3 
6.1 
5.9 
6.1 

80 
59 
52 
67 
62 

1.4 
1.0 
.86 
1.1 
1.0 

26 
27 
28 
29 
30 

9.0 
9.7 
9.6 
13 
12 

35 
43 
26 
37 
35 

.85 
1.1 
.67 
1.3 
1.1 

6.0 
5.9 
5.8 
5.6 
5.5 

37 
65 
75 
65 
69 

.60 
1.0 
1.2 
.98 
1.0 

8.9 
10 
7.6 
6.9 
6.6 

47 
46 
42 
54 
40 

1.1 
1.2 
.86 
1.0 
.71 

31 11 74 2.2 5.5 66 .98 --- --- ---

TOTAL 476.4 49.90 238.4 34.74 188.2 30.76 

YEAR 15373.8 550.83 
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200� STREA1 TRIBUTARY TO LAKE MICHIGAN 


04096273 ST. JOSEPH RIVER NEAR HILLSDALE, MI 


LOCATION.--Lat 41°57'23", long 84°39'31", in SW1/4 SE4 sec.9, T.6 S., R.3 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on 

Moore Road, 0.9 mi (1.4 km) downstream from Beebe Creek, 2.7 mi (4.3 km) northwest of Hillsdale. 


DRAINAGE AREA.--62.4 mil (161.6 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER-QUALITY BATA, WATER YEAR OCTOBER 1975 TO SEMBEZR 1976 

SPE-

CIFIC�
 TOTAL 


INSTAN- CON-� NITRITE 

TANFOUS DUCT-TTOTAL TOTAL PLUS 


PH TEMPER- NITRATE NITRITE NITRATE 

TINE CHARGE (MICRO-TATURE�(N)��


015- ANCE�

(N) (N) 


DATE�(CFS) (UNITS) (,IG/L) (MG/L)
MHOS)��(DEG C)��(MG/L)��


NOV 
06... 1050 25 680 8.5 13.0 .33 .01 .34 

20... 1000 24 660 8.0 7.0 .83 
 .06 .89 

JAN 

07... 1320 37 655 6.8 .5 1.2 .03 1.2 


FER 
19... 1155 376 1.5 1.6 .03 1.6 


MAP 

04... 1600 575 420 4.0 1.2 .00 1.2 


APR 
1010 87 550 8.1 8.5 .69 .02 .71 

MAY 
19... 0910 60 555 8.4 11.5 .56 .04 .60 

AUG 

OS•• • 

12... 1235 15 680 7.6 21.5 .96 .24 1.2 


TOTAL 

TOTAL TOTAL KJEL-��� TOTAL 

AMMONIA ORGANIC DAHL�
TOTAL TOTAL TOTAL ORTHO 

NITRO- NITRO- NITRO- NITRO- NITRO- PHOS- PHOS­
GFN GEN GEN GFN GFN PHORUS PHORUS 

(N)�(N)��(NO3) (P)���
(N) (N) (P) 


DATE�(MG/L) (MG/L)��(MG/L)��(MG/L)��
(MG/L) (MG/L) (MG/L) 


NOV 

06... .09 .38 .47 .81 3.6 .01 .01 

20... .47 .53 1.0 1.9 8.4 .30 .29 

JAN 

07... .33 .77 1.1 2.3 10 .19 .12 

FER 

19... .12 .98 1.1 2.7 12 .09 .06 


MAR 

04... .00 .59 .59 1.8 7.9 .05 .02 

APR 

05... .07 .81 .88 1.6 7.0 .11 .07 

MAY 

19... .15 .85 1.0 1.6 7.1 .20 .01 


AUG 

12... .70 1.1 1.8 3.0 13 .49 .40 


SPE-

CIFIC 


INSTAN- CON-�
 TOTAL TOTAL 

TANEOUS DUCT-T
AIR�TOTAL CAD- CHRO- TOTAL 

DIS- ANCE�
 MIUM COBALT 


TIME CHARGE (MICRO-�ATURE ATURE�(CD)��(C01 

PH TEMPER- TEMPER- ARSENIC MIUM�


(AS) (CR)�

DATE (CFS)�(UNITS)��(UG/L) (UG/L)�
�

MHOS) (DEG C) (DEG C)��(UG/L)��(UG/L) 


APR 

28...�0925 125��8.3��7.5��0��1
530 6.5 1 10�


TOTAL�TOTAL�SUS-

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE- TOTAL TOTAL PENDED 

COPPER IRON�
LEAD GANFSE MERCURY NICKEL NIUM SILVER ZINC SEDI-

(CU) (FE)��(MN)��(NI)��(ZN)�
(PB) (HG) (SE) (AG)��MENT 


DATE�(UG/L)��(UG/L) (UG/L)��(UG/L) (UG/I)��(MG/L)
(UG/L) (UG/L) (UG/L)�� (UG/L)�


APR 
3 <.5 5��0 0��20�5
28...�0 330��70��
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STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04096273 ST. JOSEPH RIVER NEAR HILLSDALE, MI--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPF-T POLY-

CIFICT CHLO-


INSTAN- CON-T TOTAL RINATED 

TANEOUS DUCT- AIRTORGANIC NAPH-TTOTAL 

DIS- ANCE TEMPER- TEMPER- CARBON THA- TOTAL TOTAL CHLOR-


TIME CHARGE (MICRO- ATURE ATURE (C)TT ALDRIN DANE
LENES PCBTT

DATE (CFS)T(DEG C)T(MG/L1TT(UG/L)TT(UG/L)
T

MHOS)T(DEG C) (UG/L) (UG/L)T


MAR 
1030 121TT485 1.5TT8.6TT.0 .00 .01.5 .00T


TOTAL 

TOTALTTOTALTTOTALT
HEPTA-


TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 

ODD DOTT
ODETTAZINom ELORIN ENDRIN ETHION CHLOR EPDXIDE LINDANE 


DATET(UG/L)TT(uG/L) (UG/L1TT(UG/L) (UG/L)T
(UG/L) (UG/L) (UG/L)TT (UG/L)TT(UG/L) 


MAR 

.00 .00 .00 .00 .00��.00
18...�.00��.00��.00��.00�


TOTALTTOTAL
TOTALT

TOTAL METH- METHYL METHYL TOTAL TOTAL TOTAL 

MALA- OxY-TTTRI-TTTOX-TTTOTALTTTOTAL
PARA- PAPA- TRI- TOTALT

THION CHLOR THTON THION THION APHENF THION 2,4-D 2,4,5-T SILVEX 


DATET(uG/L) (UG/L)TT(UG/L)TT(UG/L)TT(UG/L)
(UG/L) (UG/L)TT(0G/L) (UG/L) (UG/L)T


MAR 

18...T.00 .00TT.00TT0TT.00TT.01
.00 .00 .00 .00T


SUS- SUS­
PENDED PENDED 

INSTAN- SUS- SEDI- INSTAN- SUS- SEDI-
TANFOUS PENDED MENT TANEOUS PENDED MENT 

OTS- TEMPER- SE0I- 01s- DIS- TEMPER- 5EDI.. DIS-
TIME CHARGE ATURE MFNT CHARGE TIME CHARGE ATURE MENT CHARGE 

DATE (CFS) (DEG C) (mG/L) (T/DAY) DATE (CFS) (DEG C) (MG/L1 (T/DAY) 

NOV 
06... 1050 25 13.0 1 .07 

MAR 
6... 1245 660 4.0 10 18 

20... 1000 24 7.0 ES F.32 APR 
JAN 
07... 1320 37 .5 3 .30 

05... 
28... 

1010 
0925 

87 
125 

8.5 
7.5 

6 
5 

1.4 
1.7 

FEH MAY 
19... 
20... 
23... 

1155 
0920 
1220 

376 
F400 
265 

1.5 
1.0 
1.0 

3
1 
4 

3.0 
F1.1 
2.9 

19... 
AUG 
12... 

0910 

1235 

60 

15 

11.5 

21.5 

8 

8 

1.3 

.32 
2h... 1125 190 6.5 7 3.6 

MAR 
4... 1600 575 4.0 EIO E15 
5... 1750 660 5.0 12 21 

E--ESTIMATED VALUE 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04096276 ST. JOSEPH RIVER AT JONESVILLE, MI 

waTioN.--Lat 41°58'58", long 84°39'52", in NE) NW3 sec.4, T.6 S., R.3 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on 

Chicago Street at Jonesville. 


DRAINAGE AREA.--66.5 mil (172.2 1cm2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER-QUALITY DATA, wpm YEAR OCTOBER 1975 To SEPTEMBER 1976 


SPE-

CIFIC�
 TOTAL 


INSTAN- CON-�
 NITRITE 

TANFOUS DUCT-�TOTAL TOTAL PLUS 

DIS- ANCE�
PH TEMPER- NITRATE NITRITE NITRATE 


TIME CHARGE (MICRO-�ATURE�(N)��
(N) (N) 

DATE�(CFS) (UNITS) (AG/L) (MG/L)��
MHOS)��(DFG C)��(MG/L) 


NOV 
.79 


21... 0840 39 640 8.1 6.5 1.1 

6... 0920 29 675 8.6 13.5 .72 .07 


.06 1.2 

JAN 

7... 0940 44 675 7.5 .5 
 1.5 .02 1.5 


FEB 

18... 1620 404 420 2.0 1.4 .02 1.4 


MAR 

04•• • 1655 516 420 4.5 1.2 .01 1.2 

MAY 

19... 1125 74 570 8.1 13.5 .77 .09 .86 


JUL 

.16 


AUG 

12... 0945 18 700 7.8 21.0 


14... 1300 26 660 25.0 1.1 1.3 


1.1 .13 1.2 


TOTAL 

TOTAL TOTAL KJEL-���
TOTAL 

AMMONIA ORGANIC DAHL�
TOTAL TOTAL TOTAL ORTHO 

NITRO- NITRO- NITRO- NITRO- NITRO- PHOS- PHOS­
GEN GEN GEN GEN GEN PHOPUS PHORUS 


(N) (N) (NO3) (P) 

DATE (MG/L) (mG/L)���(MG/L) (MG/L)��(MG/L)��


(N)�(N)��(P)���

(MG/L) (MG/L) 


NOV 

06... .48 .62 1.1 1.9 8.4 
 .41 .37 

21... .45 .65 1.1 2.3 10 .25 .21 

JAN 

07... .38 .59 .97 2.5 
 11 .20 .13 

FEB 

18... .18 .82 1.0 2.4 11 .09 .06 


MAR 

04... .01 
 .54 .55 1.8 7.7 .05 .02 

MAY 

19... .20 .80 1.0 1.9 8.2 
 .19 .13 


JUL 

14... .15 1.1 1.2 2.5 
 11 .26 .09 


AUG 

.31 .17
12... .16 1.3 1.5 2.7 12 


SPF-

CIFIC 


TOTAL TOTAL
INSTAN- CON-�

TOTAL CAD- CHRO- TOTAL
TANFOUS DUCT-�AIR�


MIUM COBALT
PH TEMPER- TEMPER- ARSENIC MIUM�
Ms- ANCE�

(co)
(AS)�(CR)T
TIMF CHARGE (MICRO-�ATUPF ATURE�(CD)T

(UG/L)
MHOS)T(nEri C) (NG/L) (UG/L)�
DATE (CFS)T(UNITS)T(DEG C)��(UG/L)��


0 10�

APR 

600 8.5��7.5��0��0
22... 1350 63�� 16.5 


TOTAL�TOTAL�SUS-

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELF- TOTAL TOTAL PENDED 

COPPER IRON�
LEAD GANESE MERCURY NICKEL NIUM SILVER ZINC SEDI-

(Cu) (FE)��(MN)��(NI)��(AG)��(ZN)�
(PB) (HG) (SE) MENT 


DATE�(UG/L)��(UG/L)��(oG/L) (UG/L)�
(NG/L) (UG/L) (UG/L) (UG/L)��(UG/L)��(MG/L) 


10�
APR 
6 <.5 0 0��13
0 700��110��7��
22... 



 

 
 

��

203
STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04096276 ST. JOSEPH RIVER AT JONESVILLE, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-� POLY 

CIFIC� CHLO 


INSTAN- CON-� TOTAL RINATED 

TANEOUS DUCT- AIR�ORGANIC NAPH..� TOTAL 

OTC.. ANCE TEMPER.. TEMPER- CARBON THA- TOTAL TOTAL CHLOR.. 


TIME CHARGE (MICRO- ATURE ATURE (C)��LENES PCB��
ALDRIN DANE 

DATE 
� 

(CFS)�(DEG C)�(MG/L)� (UG/L)�
MHOS)�(DEG Cl�(UG/L) (UG/L)��(UG/L) 


MAR 

�
 .0�.0
18... 0955�
�

480 1.5�.00�.00�
165 1.0��8.6�


TOTAL 

TOTAL� TOTAL�
HEPTA... 


TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 

DODTOm'�


TOTAL�


DDF�AZINON ELDRIN ENDRIN ETHION CHLOR EPDXIDE LINDANE 

DATE�(UG/L)��(UG/L)�(UG/L) (UG/L)��(UG/L)
(UG/L) (UG/L) (UG/L)��(UG/L)� (UG/L)�


MAR 

18...� .00 .00 .00 .00TT.00
.00T
.00 .00TT.00TT.00TT


TOTAL�

TOTAL. METH.. METHYL METHYL TOTAL TOTAL TOTAL 

MALA... OXY-�� PARA� TOTAL�TOTAL 


TOTAL�TOTAL 


TRI-�TOTAL�

THION CHLOR THION THION THION APHENE THION 2,4-0 2,4,5


PARA- TPI...��'MX..�

-T SILVEX 


DATE�(UG/L)��(UG/L)��(UG/L)��(UG/L) (UG/L)��(UG/L)
(UG/L)�
(UG/L) (UG/L) (UG/L) 


MAR 

18...T.00TT.00TT .00 .00TT.01
.00T
.00 .00 .00 0TT


SOS
SUS.. 

PENDED
PENDFD 


SEDT- INSTAN-TSUS•• SEOT-

TANFOUSTPENDEDT TANEOUS�


SUS-T

MENT
PENDED�
MENT 


DIS.. TEMPER.. SEDI- DIS 

TIME CHARGE ATURE MFNT CHARGE TIME CHARGE ATURE MENT CHARGE 


DATET(CFS) (MG/L)TDATE (CFS)� (T/DAY) 


Dn.- TEMPER- sFnI- 015­

(DEG C)TT(T/DAY) (DEG C) (MG/L)��


NOV MAR 

8 13
06... 0920 29 13.5 5 .39 6... 1310 625 4.0 


21... 0840 39 6.5 6 .63 APR 

JAN 22... 1350 63 7.5 13 2.2 


07... 0940 44 .5 6 .72 MAY 

FEB 19... 1125 74 13.5 2 .40 


18... 1620 404 2.0 11 12 JUL 

19... 1340 405 1.5 4 4.4 14... 1300 26 
 25.0 24 1.7 

20... 0855 336 1.0 2 1.8 AUG 


14 .68
23... 1010 315 1.0 7 6.0 12... 1945 18 21.0 

26... 1105 220 7.5 11 6.5 


MAR 

4... 1655 516 4.5 2 2.8 

5... 1715 620 5.5 17 28 
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204T
 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096288 ST. JOSEPH RIVER AT LITCHFIELD, MI 


LOCATION.--Lat 42°02'37", long 84°45'52", in NW) NW54 sec.15, T.5 S., R.4 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on 

Litchfield Road at Litchfield. 


DRAINAGE AREA.--81.0 mil (209.8 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-

CIFICT TOTAL 


TNSTAN- CON-T OIS-TDIS- NITRITE 

TANEOUS DUCT..�TOTAL SOLVED TOTAL SOLVED PLUS 

DIS.. ANCE�
PH TEMPER.. NITRATE NITRATE NITRITE NITRITE NITRATE 


TIME CHARGE (MICRO..�ATURE (N) (N)��(N)
(N)�� (N)�

DATE�(CFS)�(UNITS)�(MG/L) (MG/L)��(MG/L)�
MHOS)�(DEG C) (MG/L)�� (MG/L) 


OCT 
15... 0910 33 645 8.0 15.5 1.3 .01 1.3 

NOV 
19... ....0910 40 640 8.3 7.0 1.5 .03 1.5 


JAN 

06... 1135 66 660 7.3 .5 2.0 .02 2.0 

APR 

07... 0955 113 575 8.7 9.5 1.6 .03 1.6 


MAY 

11... 1205 157 520 8.3 16.5 .66 .05 .71 


JUN 

25... 1205 115 540 20.0 1.4 .01 1.4 

AUG 

10... 0855 20 680 8.1 18.5 1.9 .05 1.9 


SEP 

14... 0905 16 700 7.9 18.0 1.8 2.0 .08 .05 1.9 


DIS.. DIS.. OTS.. TOTAL DIS­
SOLVED TOTAL SOLVED TOTAL SOLVED KJEL. SOLVED NITRO.. 
NITRITE AMMONIA AMMONIA ORGANIC ORGANIC DAHL KJEL. TOTAL GEN 
PLUS NITRO NITRO- NITRO- NITRO.. NITRO- NITRO.. NITRO.. DIS.. 

NITRATE GEN GEN GEN GEN GEN GEN GEN SOLVED 

DATE 
(N) 
(MG/L) 

(N) 
(MG/L) 

(N) 
(MG/L) 

(N) 
(MG/L) 

(N) 
(MG/L) 

(N) 
(MG/L) 

(N) 
(MG/L) 

(N) 
(MG/L) 

AS N 
(MG/L) 

OCT 
15... .00 .53 .53 1.8 

NOV 
19... .01 .72 .73 2.2 

JAN 
.29 .83 2.8 

APP. 
07... .17 .68 .85 2.5 
MAY 

.02 .78 .80 1.5 
JUN 
25... .01 .69 .70 2.1 
AUG 

.88 .93 2.8 
SEP 
14... 2.0 .04 .01 .49 .44 .53 .45 2.4 2.4 

DIS-TDIS- DIS. DIS-
TOTAL��

SOL- TOTAL�� SOLVED
SOLVED ORTHO • ORTHO • TOTAL��


TOTAL TOTALT ORGANIC
VED- ORTHO ORTHO. HYDRO. HYDRO. ORGANIC 

NITRO-�PH05.. PROS- PHOS-�PHOS PROS-

GEN PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS 


(NO3)�(P)� (P) (P) (P)��
(P)�(P1�(P)�� (PI 

DATE� (MG/L1��������
(MG/l/ (MG/L) (MG/L) (MG/L1 (MG/L) (MG/L) (MG/L1 (MG/L) 


OCT 

15... 8.1 .14 .12 

NOV 
19... 9.9 .16 .13 .... .... --

JAN 
6... 13 .12 .11 
APR 
7... 11 .11 .06 ....... --

MAY 
1 1 ••• 6.7 .12 .05 ..... --

JUN 
25... 9.3 .20 .09 .... --
AUG 
10... 13 .15 .09 --

SEP 
14... 11 .17 .12 .11 .09 .16 .10 .00 .00 



        

T

STREAMS TRIBUTARY TO LAKE MICHIGAN T 205 

04096288 sT. JOSEPH RIVER AT LITCHFIELD, MI--CONTINUED 

WATER-DUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 

5PF- 
CIFIC 

T

INSTAN- CON- T TOTAL TOTAL 

T

TANFOUS DUCT- TATP TTOTAL CAD- CHRO- TOTAL 

T

DIS- ANCE TPH TFmPER- TEMPER- ARSENIC MIUM TMIUM COBALT 
TIME CHARGE (MICRO- TATURE ATURE T(AS) T(CD) T(CR) T(CO) 

DATE 
T

(CFS) TMHOS) T(UNITS) T(nFG C) T(DEG C) T(UG/L) T(UG/L) T(UG/L) T(UG/L) 

APR 
23... T0850 T80 T590 T8.5 T9.0 T13.5 T0 T0 T10 T1 

T

TOTAL T TOTAL 
TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE- TOTAL TOTAL 

T

COPPER !Rom TLEAD GANESF MERCURY NICKEL NIUM SILVER ZINC 

T

(Cu) T(FE) T(PR) T(MN) T(HG) T(NI) T(SE) T(AG) T(ZN) 
DATE T(uA/L) T(UG/L) T(uA/L) T(uA/L) T(UG/L) T(uG/L) T(UG/L) T(UG/L) T(UG/L) 

APP. 
23... �0 T590 T3 T110 T<.5 T5 T0 T0 T10 

T

SPF- T POLY- 

T

CIFIC T CHLO- 

T

INSTAN- CON- T TOTAL RImATED 

T

TANEOUS DUCT- AIR TORGANIC NAPH- T TOTAL 
DIS- ANCE TEMPER- TEMPER- CARBON THA- TOTAL TOTAL CHLOR- 

TIME CHARGE (MICRO- ATuRF ATuRF T(C) TLENES TPCB TALDRIN DANE 
DATE 
�

(CFS) TMHOS) T(DEG C) T(DEG C) T(mG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) 

MAR 
16... T0915 T225 T480 T.0 T3.5 T5.4 T.00 T.0 T.00 T.0 

TOTAL 

T

TOTAL TTOTAL T TOTAL THEPTA- 
TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 
ODD TDDE TDOT TAZINON ELDRIN ENDRIN ETHION CHLOR EPDXIDE LINDANE 

DATE T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) 

MAR 
16... T.00 �.00 �.00 T.00 T.00 T.00 T.00 T.00 T.00 T.00 

T

TOTAL TTOTAL 
TOTAL METHYL METHYL TOTAL TOTAL TOTAL 

T

MALA- TPAPA- �TRI- TPARA- TTOX- TTRI- TTOTAL �TOTAL TTOTAL 
THION THION THION THION APHENE THION 2.4.-D 2,44,5...T SILVEX 

DATE T(UG/L) T(UG/L) T(UG/L) T((1A/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) 

MAR 
16... T.00 .00 .00 .00 0 .00 .00 .00 .00 

T

SUS- T SuS- 

T

RENDFD T PENDED 
INSTAN.. �SUS- TSEM- T INSTAN- TSUS- T5E01.. 
TANFOUS �PENDED TMENT T TANEOUS TPENDED TMENT 
OTS- �TEMPER .• �sEni- TDIS- T DIS- TTEMPER- TSEDI.. �DIS- 

TIME CHARGE ATUPE MENT CHARGE T TIME CHARGE ATURE MENT CHARGE 
DATE T(CFS) �(DEG C) �(MG/L) �(T/DAY) �DATE �(CFS) �(DEG C) �(MG/L) �(T/DAY) 

OCT � MAY 
15... �0910 �33 �15.5 �1 �.09 �11... �1205 �157 �16.5 T6 T2.5 

NOV T JON 
19... �0910 �40 T7.0 T7 T.76 �08... T0900 T46 T20.5 T18 T2.2 

JAN T 25... �1205 �115 �20.0 �10 �3.1 
6... 1135 �66 �.5 T9 T1.6 �AUG 
APR T 10... T0855 �20 �18.5 �10 �.54 
7... 0955 �113 �9.5 �5 �1.5 �SEP 
23... �0835 TPO T13.5 T18 �3.9 �14... �0905 �16 �18.0 �13 �.56 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04096300 SAND CREEK NEAR JONESVILLE, MI 


LOCATION.--Lat 41°55'21", long 84'41'55", in NW) SW4 sec.18, T.6 S., R.3 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on 

Sand Lake Road, 400 ft (122 m) downstream from North Sand Lake, 3.6 mi (5.8 km) southwest of Jonesville. 


DRAINAGE AREA.--9.44 mil (24.45 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

SPE-

CIFIC TOTAL 


INSTAN- CON- NITRITE 

TANEOUS DUCT- TOTAL TOTAL PLUS 

DIS- ANCF PH TEMPER- NITRATE NITRITE NITRATE 


TIME CHARGE (MICRO- ATURE (N) (N) (N) 

DATE (CFS) MHOS) (UNITS) (DEG C) (MG/L) (MG/L) (MG/L) 


OCT 

15... 1220 8.8 420 8.4 16.5 .32 .00 .32 


NOV 

6... 1230 8.8 425 8.5 15.0 1.0 .08 1.1 

20... 0920 8.5 420 8.4 8.0 .55 .01 .56 


JAN 

7... 1100 10 440 7.1 1.5 .49 .00 .49 


MAR 

03... 1115 E35 700 4.0 .60 .01 .61 

25... 1310 26 410 8.3 9.0 3.0 .05 3.0 

MAY 

19... 1300 16 460 8.4 16.0 .39 .06 .45 


JUN 

23... 1125 9.0 420 23.5 .31 .04 .35 

AUG 

12... 1115 5.1 400 8.1 23.5 .21 .02 .23 


TOTAL 

TOTAL TOTAL KJEL-��� TOTAL 

AMMONIA ORGANIC DAHL�
TOTAL TOTAL TOTAL ORTHO 

NITRO- NITRO- NITRO- NITRO- NITRO- PROS- PROS­
GEN GEN GEN GFN GEN PHoRUS PHORUS 

(N)�(N)��(NO3) (P)��
(N) (N)� (P) 


DATE (MG/L1 (mG/L) (mG/L) .(MG/L)��
(MG/L) (MG/L)�����(MG/L) 


OCT 

15... .00 .36 .36 .68 3.0 .00 .00 


NOV 

6... .45 .65 1.1 2.2 9.7 .31 .25 

20... .06 .83 .89 1.5 6.4 .04 .01 


JAN 

7... .09 .33 .42 .91 4.0 .02 .00 


MAR 

03... .09 .23 .32 .93 4.1 .01 .00 

25... .01 .38 .39 3.4 15 .02 .01 

MAY 

19... .06 .47 .53 .98 4.3 .02 .01 


JUN 

23... .04 .36 .40 .75 3.3 .02 .01 

AUG 

12... .01 .39 .40 .63 2.8 .02 .01 


SPE-

CIFIC 


INSTAN- CON-� TOTAL TOTAL 

TANEOUS DUCT-�ATP�TOTAL CAD- CHRO- TOTAL 

DIS- ANCE� MIUM COBALT
PH TEMPER- TEMPER- ARSENIC MIUM�


TTmF CHARGE (MICRO-�ATURF ATURE�(CD)��
(CR)�

DATE (CFS)�MHOS)�(UNITS)�(0FG C)��(UG/L)��(UG/L) 


(AS) (CO) 

MFG C) ((JG/L) (UG/L)�


APR 

430 0 10�
23•• • 1200 15��8.7��18.5 18.0��0��0 


TOTAL�TOTAL� SUS-

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE- TOTAL TOTAL PENDEO 

COPPER IRON�
LEAD GANFSF MERCURY NICKEL MIUM SILVER ZINC SEDI-

(CU) (PS) (HG) (NI)��(ZN)�
(FF)��(MN)��(SE) (AG)��MENT 


DATE�(UG/L) (UG/L)��(UG/L) (UG/L)��(MG/L)
(UG/L) (UG/L)��(UG/L) ((JG/L)��(UG/L)�


APP 

23...�0 70��2 20��1��0 0��1
<.5 10T


E--ESTIMATED VALUE 


http:AREA.--9.44


��T���

207
STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04096300 SAND CREEK NEAR JONESVILLE, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-� POLY.. 

CIFIC� CHLO.. 

CON..� TOTAL RINATED 

DUCT.. AIR�ORGANIC NAPH...� TOTAL 

ANCE TEMPER.. TEMPER.. CARBON THA- TOTAL TOTAL CHLOR- TOTAL 


TIME (MICRO.. ATURE ATURE (C) LENES PCB ALDRIN DANE DOD
�
 
(DEG C)� (UG/L) (UG/L)�
DATE MHOS)�(DEG C)�(UG/L)��(UG/L)��
(MG/L) (UG/L' 


MAR 

16...�400�4.0��.00� .0�
.00�.00
1150�.5 7.6�.0�


TOTAL 

TOTAL TOTAL�� HEPTA..
TOTAL�


TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA.. CHLOR TOTAL 

DDE DDT��
AZINON ELDRIN ENORIN ETHION CHLOR EPDXIDE LINDANE 


DATE�(UG/L) (UG/L) (UG/L)����(UG/L)�(UG/L)�
(UG/L) (UG/L)�(UG/L)�(UG/L) 


MAR 

16•• •� .00 .00 .00
.00 .00 .00 .00 .00TTTTTTT.00T


TOTAL 

TOTAL METHYL METHYL TOTAL TOTAL TOTAL 

MALA... PARA..�� TOX... TOTAL��


TOTAL�


TPI..� TOTAL TOTAL
PARA..�TRI-��

THION THION THION THION APHENE THION 2,4-0 2,4,5-T SILVEX 


DATE�(UG/L) (UG/L) ((1G/L) (UG/L) (UG/L)�
(UG/L)���(UG/L) (UG/L)����(UG/L) 


MAR 
.00 0 .00TTTTTTT.00
16• • •�.00 .00 .00 .00 .00T


SUS-T SUS.. 

PENDED� PENDED 


INSTAN...�SUS- INSTAN..� SEDI...
SEDI�� SUS-�

TANFOUS�PENDED MENT�� MENT
TANFOUS�PENDED�

DTS TEMPER.. sFni- CIS-T DIS- TEMPER- SEDI- DIS-


TIME CHARGE ATURE MENT CHARGE� TIME CHARGE ATURE MENT CHARGE 

DATE�(CFS)�(DEG C)�(MG/L)� DATE� (DEG C)�(T/UAY)
(T/DAY)� (CFS)�(MG/L)�


OCT APR 

15... 1220 8.8 16.5 2 .05 23... 1200 15 18.0 1 .04 


NOV MAY 

06... 1230 8.8 15.0 4 .10 19• • • 1300 16 16.0 17 .73 

20... 0920 8.5 8.0 1 .02 JUN 


JAN 08• • • 1110 10 23.5 15 .40 

07... 1100 10 1.5 3 .08 23... 1125 9.0 23.5 22 .53 


MAR AUG 

03... 1115 E35 4.0 1 F.09 12... 1115 5.1 23.5 11 .15 

25... 1310 26 9.0 3 .21 


E--ESTIMATED VALUE 




208T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096312 SAND CREEK AT LITCHFIELD, MR 


LOCATION.--Lat 42°01'45", long 84°46'47", in NE4 NW°4 sec.21, T.5 S., R.4 W., Hillsdale County, Hydrologic Unit 04050001, on right bank 

20 ft (6 m) upstream from bridge on Herring Road, 1.0 mi (1.6 km) southwest of Litchfield, and 3.0 mi (4.8 km) upstream from mouth. 


DRAINAGE AREA.--20.6 mil (53.4 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--June 1974 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,000 ft (305 m) from topographic map (nearest 10 ft). 


REMARKS.--Water-discharge records good. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 131 ft3/s (3.71 m2/s) Mar. 3, 1976, grge height, 4.85 ft (1.478 m); minimum, 

5.2 ft3/s (0.15 m3/s) Aug. 25, 1976, gage height, 0.96 ft (0.293 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 131 ft3/s (3.71 m3/s) Mar. 3, gage height, 4.85 ft (1.478 m); minimum, 5.2 ft3/s 

(0.15 m 3/s) Aug. 25, gage height, 0.96 ft (0.293 m). 


DISCHARGE,T TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 

MEAN VALUES 


DAY OCT NOV DECTTFEBTTAPRTTJUNTAUG
JAN MAR MAY JUL SEP 


1 20 18 34 26 21 64 51 36 29 35 12 7.5 

2 20 18 30 26 21 91 52 36 28 30 12 7.1 

3 19 19 28 26 21 119 50 35 27 27 12 7.2 

4 19 19 27 24 21 107 49 34 26 26 11 7.2 

5 18 19 26 24 20 121 47 33 25 24 11 7.3 


6 18 18 31 24 20 97 46 62 25 23 11 7.4 

7 18 20 29 24 20 87 45 86 24 21 12 6.8 

8 18 20 27 23 20 81 43 56 23 21 12 7.2 

9 22 20 28 25 20 78 42 49 22 19 11 7.5 

10 21 21 27 24 21 76 41 46 22 19 10 8.8 


11 20 21 26 24 24 73 42 43 21 18 9.8 8.8 

12 19 20 26 23 28 76 40 41 20 16 10 8.2 

13 19 20 31 23 41 85 39 38 20 16 10 7.5 

14 19 19 36 23 37 72 38 37 19 15 9.7 7.9 

15 19 19 48 23 38 68 37 38 18 15 10 7.7 


16 18 18 37 23 54 66 36 40 22 15 9.3 8.2 

17 18 18 33 21 79 62 35 39 20 14 9.0 7.9 

18 19 17 31 22 58 60 34 37 20 14 8.4 8.1 

19 21 17 28 23 58 60 33 35 33 13 7.9 7.9 

20 21 18 30 22 51 59 32 34 27 13 7.7 8.1 


21 20 20 28 22 72 72 33 33 25 16 8.0 8.1 

22 20 19 26 21 76 60 33 32 25 14 7.9 7.9 

23 19 17 27 21 62 57 32 31 23 16 7.6 7.8 

24 19 17 26 21 57 55 36 31 27 14 7.1 7.4 

25 21 17 26 21 55 55 58 30 36 13 7.3 7.6 


26 21 17 26 22 52 53 50 29 29 13 7.9 8.9 

27 20 17 26 21 49 59 44 28 27 14 7.5 11 

28 20 17 26 21 47 60 41 28 26 13 7.5 9.7 

29 19 28 25 21 46 55 39 28 25 16 7.7 9.5 

30 18 48 27 21 --- 53 37 29 40 14 7.0 9.1 

31 18 --- 27 21 51 --- 31 --- 13 7.2 ---


TOTAL 601 596 903 706 1189 2232 1235 1185 754 550 288.5 241.3 

MEAN 19.4 19.9 29.1 22.8 41.0 72.0 41.2 38.2 25.1 17.7 9.31 8.04 

MAX 22 48 48 26 79 121 58 86 40 35 12 11 

MIN 18 17 25 21 20 51 32 28 18 13 7.0 6.8 

CFSM .94 .97 1.41 1.11 1.99 3.50 2.00 1.85 1.22 .86 .45 .39 

IN. 1.09 1.08 1.63 1.27 2.15 4.03 2.23 2.14 1.36 .99 .52 .44 


CAL YR 1975T10039.0 MAX 106 12 IN 18.13
TOTAL MEAN 27.5 MIN CFSM 1.33 

WTR YR 1976T10480.8 MAX 121 6.8 IN 18.93
TOTAL MEAN 28.6 MIN CFSM 1.39 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096312 SAND CREEK AT LITCHFIELD, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water year 1974 to current year. 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: August 1974 to current year. 

SUSPENDED SEDIMENT DISCHARGE: August 1974 to current year. 


REMARKS.--Daily temperature record based on once daily measurements between 0800 and 0900. hours. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum daily, 21.5°C June 23, 24, 1975; minimum daily, 0.0°C on many days during winter periods. 

SEDIMENT CONCENTRATIONS: Maximum daily mean, 159 mg/L Feb. 21, 1976; minimum daily mean, 2 mg/L Jan. 20, Feb. 2, 1975. 

SEDIMENT DISCHARGES: Maximum daily, 31 tons (28 tonnes) Feb. 21, 1976; minimum daily, 0.07 ton (0.06 tonne) Oct. 9, 1974. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum daily, 20.5°C July 11; minimum daily, 0.0°C on several days during winter period. 

SEDIMENT CONCENTRATIONS: Maximum daily mean, 159 mg/L Feb. 21; minimum daily mean, 5 mg/L Oct. 16, Jan. 21. 

SEDIMENT DISCHARGES: Maximum daily, 31 tons (28 tonnes) Feb. 21; minimum daily, 0.24 ton (0.22 tonne) Oct. 16. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-

CIFIC� TOTAL 


INSTAN- CON-T ')IS-TDIS- NITRITE 

TANEOUS nUCT-�TOTAL SnLVED TOTAL SOLVED PLUS 

ms- ANCE�
PH TEMPER- NITRATE NITRATE NITRITE NITRITE NITRATE 


TIME CHARGE (MICRO-�ATURE (N) (N)�
(N)��(N)��(N) 

DATE (CFS)�(UNITS)�(AG/L) (MG/L)��(MG/L)�

T


MHOS)�(DEG C) (mG/L)�� (MG/L) 


OCT 

15... 1030 19 505 8.1 14.5 1.1 .00 1.1 

28... 0946 19 525 7.7 9.5 .14 .01 .15 

NOV 

04... 1430 19 500 8.4 13.0 .01 1.2 1.2 

19... 1240 17 555 8.2 8.0 1.3 .00 1.3 


DEC 

04... 1120 26 510 8.2 4.0 1.2 .00 1.2 

31... 1050 26 505 6.6 3.0 1.4 .01 1.4 

JAN 

23... 1130 18 465 7.2 .5 1.4 .03 1.4 


FEB 

17... 1615 66 400 4.0 1.3 .01 1.3 

18... 1140 56 4.5 1.4 .01 1.4 

24.1'. 1245 56 4.5 1.4 .01 1.4 


MAR 

02... 1310 93 395 4.0 1.3 .01 1.3 

03... 1210 124 630 5.0 1.1 .01 -- 1.1 

05... 1220 134 380 7.5 1.2 .01 1.2 

APR 

07... 1100 45 500 8.3 8.5 1.4 .01 1.4 

MAY 

18... 1025 38 515 8.3 11.0 1.2 .02 1.2 


JUL 

14... 0950 15 530 18.5 1.3 .02 1.3 


AUG 

10... 1105 12 525 8.2 17.0 1.3 .05 1.3 

10... 1200 -- 1.4 .08 1.5 


SEP 

17... 1045 7.9 525 7.R 16.0 1.2 1.2 .04 .05 1.2 


DIS-TDIS-�TOTAL�
DIS...�DIS-

SOLVED TOTAL SOLVED TOTAL SOLVED KJEL-. SOLVED�NITRO... 

NITRITE AMMONIA AMMONIA ORGANIC KJEL.�GEN
ORGANIC DAHL�TOTAL�

PLUS NITRO- NITRO- NITRO- NITRO.. NITRO.. NITRO- NITRO- DIS... 


NITRATE GEN GEN GEN GEN��GEN�
GFN���GEN�� SOLVED 

(N) (N) (N) (N) (N) (N) (N)�������AS N
(N)�


DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L/ (MG/L1 


OCT 

15... -- .00 .40 .40 1.5 
28... -- .00 .20 -- .20 .35 

NOV 
04... -- .02 .43 .45 1.7 
19... .... .02 .32 .34 .... 1.6 

DEC 
04... .08 .40 .48 1.7 

.08 .21 .29 1.7 
JAN 
23... .... .08 .25 .33 .... 1.7 

FER 
17... ,.. .08 .74 .... .82 .... 2.1 
18,... .09 .63 .72 2.1 
24... .05 .40 .45 -- 1.9 
MAR 
02... .07 .49 .56 .... 1.9 
03... .06 .65 .... .71 1.8 
05... .03 .67 .70 1.9 
APR 
07... .01 .44 .45 1.9 
MAY 

.04 .51 .55 1.8 
JUL 
14... .05 .50 .55 1.9 

AUG 
10... .02 .41 .43 1.7 
10... .13 2.7 2.8 4.3 

SEP 
17... 1.2 .05 .04 .28 .21 .33 .25 1.5 1.5 
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04096312 SAND CREEK AT LITCHFIELD, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS.�

Sm.-TSOLVED ORTHO • ORTHO • TOTAL��

•MS-�DIS- TOTAL�� DIS-


SOLVED 


TOTAL TOTAL�

TOTAL�


VED- ORTHO ORTHO. HYDRO. HYDRO. ORGANIC ORGANIC 

NITRO- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS­
GEN PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS 

(NO3) (P1��(P)��(P)� (P)
(P) (P)�(P) (P)��


DATF�(MG/L)�(MG/L1�(MG/L)��(MG/L) (MG/L) (MG/L)
(MG/L) (MG/L)� (MG/L)���


OCT 

6.6 .01 .00 


28... 1.6 .01 .00 

NOV 

04... 7.3 .01 .00 

19... 7.3 .01 .00 


DEC 

04... 7.4 .03 .01 

31... 7.5 .01 .00 


JAN 

7.7 .01 .00 


FER 

17... 9.4 .04 .01 

18•• • 9.4 .02 .01 

24... 8.? .01 .01 


MAR 

02... 8.2 .04 .01 

03... 8.0 .07 .02 

05... 8.4 .06 .01 

APR 

07... 8.2 .03 .01 

MAY 

18... 7.7 .03 .01 


JUL 

14... 8.2 .03 .00 


AUG 

10... 7.7 .02 .01 

10... 19 .18 .01 


SEP 

17... 
 6.8 .03 .03 .01 .01 .03 .02 .00 .00 


SPE-

CIFIC 


INSTAN-�
 TOTAL 


TANEOUS DUCT-�117p�TOTAL�CAD- TOTAL 

TOTAL�
CON-


CHRO-�


DIS- ANCE�PH TFMPFP- TEMPER- ARSENIC MIUM MIUM�
COBALT 

ATURE (AS)�
(CD) (CR) 


OATE�(CFS) MHOS)�(DEG C)�(UG/L)�(UG/L)�

TIME CHARGE (MICRO- ATURF ��


(UNITS)�(DEG C)�(UG/L)�(UG/L) 


APR 

23...�32��500�15.5 0�
1040 8.5�12.5��0�10�0 


TOTAL� SUS... 

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE- TOTAL TOTAL PENDED 

COPPER IRON�


TOTAL�


LFAD GANESE MERCURY NICKEL NIUm SILVER ZINC SEDI.. 

(CU) (FF)��(MN)��(NI)�(AG)�MENT
(PB) (HG)�(SE)�(ZN)�


DATE�(UG/L)�(UG/L)��(UG/L)�(UG/L)�(MG/L)
(UG/L)�(UG/L)�
(UG/L)�(UG/L) (UG/L)�


APR 

3��0�0�10�7
460��70��
234.0.�0 3 <.5 
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04096312 SAND CREEK AT LITCHFIELD. MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-� POLY* 

CIFIC� CHLO* 


INSTAN* CON-�TOTAL RINATED 

TANEOUS DUCT- AIR�ORGANIC NAPH-�TOTAL 

DIS- ANCE TEMPER- TEMPER- CARBON THA- TOTAL TOTAL CHLOR* 


TIME CHARGE (MICRO- ATURE ATURF�LENES PCB���
(C) ALDRIN DANE 

DATE (CFS) (DEG C) (MG/L) (UG/L) (UG/L) (UG/L)
�

MHOS)��(DEG C) (UG/L)������


MAR 

15...T67�1.5 5.5 6.0 .0�����
1430�470� .00 .00 .0 

TOTAL 

TOTAL TOTAL��TOTAL�
HERTA* 


TOTAL TOTAL TOTAL DI- n1- TOTAL TOTAL HEPTA- CHLOR TOTAL 

ODD�DDE DDT��
AZINON EumIN ENDRIN ETHION CHLOR EPDXIDE LINDANE 


DATE (UG/L)��(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)����
(UG/L) (UG/L)���� (UG/L) 


MAR 

15... .00��.00 .00����.00 .00����
.00 .00 .00 .00 .00 


TOTAL 

TOTAL METHYL METHYL TOTAL TOTAL TOTAL 


TOTAL�


MALA- PAPA..��TOX.. TOTAL��
PAPA-��TOTAL TOTAL 

THION THION THION THION APHENE THION 2,4*D 2,4,5-T SILVEX 


DATE�((1G/L)��(IJG/L)��(UG/L)��(UG/L)��


TRI- TRI-��


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


MAR 

.00 0 .00 .00
15...�.00 .00��.00��.00��.00��


TEMPERATURE (DEG.�C) OF WATER, WATER YEAR OCTOBER 1975 
ONCE-DAILY 

TO SEPTEMBER 1976 

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

1 13.5 8.5 --- 1.5 7.0�11.0 16.0 15.0 15.5 16.5 
2 10.0 12.5 '........ 3.5 --- --- 7.0�10.5 13.5 15.5 15.0 14.0 
3 9.5 13.0 --- 1.5 7.5�9.0 13.5 16.0 14.5 13.0 
4 10.5 13.0 0.0 0.0 7.0�8.0 16.5 15.0 16.5 
5 10.5 12.5 0.0 0.5 6.5�9.5 15.0 17.0 17.0 14.5 

6 12.5 12.0 7.5 5.0 8.5�12.5 15.0 16.5 17.5 12.5 
7 10.5 13.5 3.5 2.0 8.0�8.5 15.5 17.5 18.5 12.5 
8 12.0 13.5 4.0 0.0 6.5�8.5 15.5 17.5 13.5 14.5 
9 13.5 12.5 0.0 6.0�--- 16.5 14.0 16.5 
10 12.5 13.0 3.5 0.0 3.5 7.5 2.5 17.0 17.5 14.5 14.5 

11 12.0 8.0 3.5 1.0 3.5 7.5 4.5 20.5 15.5 12.5 
12 10.0 8.0 3.0 1.0 3.5 0.0 17.5 18.0 13.5 
13 12.5 7.5 4.5 3.0 4.5 1.5 18.5 15.5 18.5 13.5 
14 14.5 5.0 7.0 2.0 9.5 4.5 18.5 17.0 15.0 
15 15.0 5.0 9.5 1.0 4.0 3.5 4.5 19.5 17.5 15.5 16.5 

16 10.5 6.5 2.5 3.5 13.5 18.0 18.0 15.0 
17 10.0 7.5 0.0 2.5 13.5�13.5 14.5 15.5 13.0 15.0 
18 9.5 8.5 0.0 0.0 3.5 13.5�10.5 17.0 15.0 13.5 14.0 
19 10.0 7.0 1.0 0.0 3.5 7.5 14.5�11.0 17.5 16.5 14.5 13.0 
20 10.0 7.5 0.5 1.5 3.5 8.0 13.5�12.5 15.5 18.0 15.0 15.5 

21 12.0 7.0 1.5 0.0 6.5 13.5�13.0 17.5 18.5 16.0 12.5 
22 5.5 1.0 0.0 2.5 3.0 12.5�13.5 17.5 18.0 16.5 9.5 
23 3.5 2.5 0.0 1.5 4.5 11.5�*** 16.5 17.5 11.5 
24 3.5 0.5 1.0 3.0 7.0 12.0�*** 19.5 16.5 8.5 
25 4.5 0.5 1.5 5.0 8.0 10.0�12.0 16.5 17.5 17.0 9.0 

26 8.5 3.0 --- 2.5 6.5 8.5 7.5�12.0 16.5 18.5 16.5 12.0 
27 7.5 3.0 3.5 0.0 6.0 11.5 7.0�12.5 18.0 19.5 18.0 12.0 
28 9.5 3.5 1.0 0.0 5.0 7.0 7.5�14.0 19.5 17.5 18.5 12.0 
29 10.0 4.5 1.0 2.5 8.5 8.5�14.5 18.0 19.5 14.0 
30 6.5 --- --- 1.0 10.0 9.5�14.0 17.0 17.5 12.5 10.0 
31 6.5 --- 3.5 0.0 8.5 ••••• 18.0 14.5 
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04096312 SAND CREEK AT LITCHFIELD, MI--CONTINUED 

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBER NOVEMBER DECEMBER 

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DAY 
DISCHARGE 
(CFS) 

TRATION 
(MG/L1 

DISCHARGE 
(TONS/DAY) 

DISCHARGE 
(CFS) 

TRATION 
(MG/L1 

DISCHARGE 
(TONS/DAY) 

DISCHARGE 
ICES) 

TRATION 
(MG/L) 

DISCHARGE 
(TONS/DAY) 

1 
2 

20 
20 

16 
15 

.86 

.81 
18 
18 

11 
12 

.53 

.58 
34 
30 

18 
15 

1.7 
1.2 

3 
4 
5 

19 
19 
18 

12 
19 
18 

.62 

.97 

.87 

19 
19 
19 

8 
9 
16 

.41 

.46 

.82 

28 
27 
26 

15 
18 
19 

1.1 
1.3 
1.3 

6 
7 

18 
18 

17 
19 

.83 

.92 
18 
20 

13 
11 

.63 

.59 
31 
29 

20 
16 

1.7 
1.3 

8 
9 
10 

18 
22 
21 

11 
16 
6 

.53 

.95 

.34 

20 
20 
21 

13 
16 
19 

.70 

.86 
1.1 

27 
28 
27 

16 
9 
10 

1.2 
.68 
.73 

11 
12 
13 
14 
15 

20 
19 
19 
19 
19 

10 
9 
18 
9 
13 

.54 

.46 

.92 

.46 

.67 

21 
20 
20 
19 
19 

15 
14 
9 
11 
18 

.85 

.76 

.49 

.56 

.92 

26 
26 
31 
36 
48 

7 
7 

11 
14 
20 

.49 

.49 

.92 
1.4 
2.6 

16 
17 
18 
19 
20 

18 
18 
19 
21 
21 

5 
21 
8 
13 
10 

.24 
1.0 
.41 
.74 
.57 

18 
18 
17 
17 
18 

18 
13 
10 
19 
12 

.87 

.63 

.46 

.87 

.58 

37 
33 
31 
28 
30 

15 
9 
12 
10 
13 

1.5 
.80 
1.0 
.76 
1.1 

21 
22 
23 
24 
25 

20 
20 
19 
19 
21 

13 
6 
7 
9 
12 

.70 

.32 

.36 

.46 

.68 

20 
19 
17 
17 
17 

17 
16 
12 
10 
14 

.92 

.82 

.55 

.46 

.64 

28 
26 
27 
26 
26 

12 
4 
11 
12 
7 

.91 

.28 

.80 

.84 

.49 

26 
27 
28 
29 
30 
31 

21 
20 
20 
19 
18 
18 

9 
14 
8 
11 
15 
18 

.51 

.76 

.43 

.56 

.73 

.87 

17 
17 
17 
28 
48 
---

17 
14 
10 
13 
21 

---

.78 

.64 

.46 

.98 
2.7 
---

26 
26 
26 
25 
27 
27 

6 
9 
11 
11 
22 
35 

.42 

.63 

.77 

.74 
1.6 
2.6 

TOTAL 601 20.09 596 22.62 903 33.35 

JANUARY FEBRUARY MARCH 

DAY 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L1 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

1 
2 
3 
4 
5 

26 
26 
26 
24 
24 

18 
14 
20 
26 
27 

1.3 
.98 
1.4 
1.7 
1.7 

21 
21 
21 
21 
20 

14 
14 
14 
9 
6 

.79 

.79 

.79 

.51 

.32 

64 
91 
119 
107 
121 

14 
10 
52 
11 
42 

2.4 
2.5 
17 
3.2 
14 

6 
7 
8 
9 
10 

24 
24 
23 
25 
24 

20 
29 
25 
29 
17 

1.3 
1.9 
1.6 
2.0 
1.1 

20 
20 
20 
20 
21 

8 
12 
18 
8 
14 

.43 

.65 

.97 

.43 

.79 

97 
87 
81 
78 
76 

9 
9 
9 
10 
11 

2.4 
2.1 
2.0 
2.1 
2.3 

11 
12 
13 
14 
15 

24 
23 
23 
23 
23 

21 
22 
34 
19 
22 

1.4 
1.4 
2.1 
1.2 
1.4 

24 
28 
41 
37 
38 

23 
12 
27 
14 
19 

1.5 
.91 
3.0 
1.4 
1.9 

73 
76 
85 
72 
68 

9 
22 
9 
11 
12 

1.8 
4.5 
2.1 
2.1 
2.2 

16 
17 
18 
19 
20 

23 
21 
22 
23 
22 

16 
28 
25 
14 
14 

.99 
1.6 
1.5 
.87 
.83 

54 
79 
58 
58 
51 

8 
23 
11 
12 
13 

1.2 
4.9 
1.7 
1.9 
1.8 

66 
62 
60 
60 
59 

14 
13 
13 
15 
13 

2.5 
2.2 
2.1 
2.4 
2.1 

21 
22 
23 
24 
25 

22 
21 
21 
21 
21 

5 
11 
11 
14 
15 

.30 

.62 

.62 

.79 

.85 

72 
76 
62 
57 
55 

159 
12 
6 
7 
7 

31 
2.5 
1.0 
1.1 
1.0 

72 
60 
57 
55 
55 

12 
15 
13 
14 
19 

2.3 
2.4 
2.0 
2.1 
2.8 

26 
27 
28 
29 
30 
31 

22 
21 
21 
21 
21 
21 

9 
11 
19 
20 
9 
9 

.53 

.62 
1.1 
1.1 
.51 
.51 

52 
49 
47 
46 

---
---

8 
12 
14 
22 
---
--.. 

1.1 
1.6 
1.8 
2.7 
---

53 
59 
60 
55 
53 
51 

15 
17 
22 
16 
17 
18 

2.1 
2.7 
3.6 
2.4 
2.4 
2.5 

TOTAL 706 35.82 1189 70.48 2232 101.3 
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04096312 SAND CPFEK AT LITCHFIFLD. MI--CONTINUED 


SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL� MAY� JUNE 

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE 
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) 

1 51 13 1.8 36 31 3.0 29 51 4.0 
2 52 15 2.1 36 35 3.4 28 51 3.9 
3 50 20 2.7 35 32 3.0 27 49 3.6 
4 49 13 1.7 34 19 1.7 26 58 4.1 
5 47 28 3.6 33 34 3.0 25 53 3.6 

6 46 20 2.5 62 42 7.0 25 62 4.2 
7 45 21 2.6 86 14 3.3 24 73 4.7 
8 43 23 2.7 56 26 3.9 23 84 5.2 
9 42 18 2.0 49 40 5.3 22 68 4.0 
10 41 26 2.9 46 45 5.6 22 86 5.1 

11 42 20 2.3 43 46 5.3 21 78 4.4 
12 40 23 2.5 41 50 5.5 20 70 3.8 
13 39 20 2.1 38 33 3.4 20 75 4.1 
14 38 16 1.6 37 43 4.3 19 71 3.6 
15 37 30 3.0 38 46 4.7 18 72 3.5 

16 36 63 6.1 40 55 5.9 22 58 3.4 
17 35 78 7.4 39 39 4.1 20 94 5.1 
18 34 26 2.4 37 39 3.9 20 72 3.9 
19 33 26 2.3 35 34 3.2 33 69 6.1 
20 32 37 3.2 34 53 4.9 27 84 6.1 

21 33 47 4.2 33 56 5.0 25 54 3.6 
22 33 31 2.8 32 45 3.9 25 71 4.8 
23 32 29 2.5 31 50 4.2 23 59 3.7 
24 36 24 2.3 31 45 3.8 27 62 4.5 
25 58 20 3.1 30 48 3.9 36 24 2.3 

26 50 15 2.0 29 50 3.9 29 74 5.8 
27 44 26 3.1 28 50 3.8 27 64 4.7 
28 41 50 5.5 28 50 3.8 26 62 4.4 
29 39 25 2.6 28 50 3.8 25 68 4.6 
30 37 24 2.4 29 49 3.8 40 42 4.5 
31 --- --- --- 31 49 4.1 --- --- ---

TOTAL 1235 88.0 1185 128.4 754 129.3 

JULY AUGUST SEPTEMBER 

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE 
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) 

1 35 64 6.0 12 43 1.4 7.5 57 1.2 
2 30 53 4.3 12 56 1.8 7.1 39 :75 
3 27 54 3.9 12 60 1.9 7.2 39 .76 
4 26 59 4.1 11 54 1.6 7.2 61 1.2 
5 24 59 3.8 11 91 2.7 7.3 115 2.3 

6 23 57 3.5 11 55 1.6 7.4 36 .72 
7 21 61 3.5 12 47 1.5 6.8 37 .68 
8 
9 

21 
19 

53 
58 

3.0 
3.0 

12 
11 

54 
59 

1.7 
1.8 

7.2 
7.5 

38 
28 

.74 

.57 
10 19 77 4.0 10 56 1.5 8.8 25 .59 

11 18 54 2.6 9.8 39 1.0 8.8 29 .69 
12 16 46 2.0 10 70 1.9 8.2 56 1.2 
13 16 44 1.9 10 55 1.5 7.5 25 .51 
14 15 57 2.3 9.7 49 1.3 7.9 33 .70 
15 15 44 1.8 10 49 1.3 7.7 25 .52 

16 15 73 3.0 9.3 51 1.3 8.2 23 .51 
17 14 75 2.8 9.0 59 1.4 7.9 15 .32 
18 14 70 2.6 8.4 80 1.8 8.1 14 .31 
19 13 75 2.6 7.9 101 2.2 7.9 19 .41 
20 13 65 2.3 7.7 60 1.2 8.1 21 .46 

21 16 65 2.8 8.0 54 1.2 8.1 20 .44 
22 14 57 2.2 7.9 48 1.0 7.9 24 .51 
23 16 60 2.6 7.6 50 1.0 7.8 16 .34 
24 14 61 2.3 7.1 50 .96 7.4 19 .38 
25 13 67 2.4 7.3 45 .89 7.6 22 .45 

26 13 59 2.1 7.9 72 1.5 8.9 15 .36 
27 14 47 1.8 7.5 39 .79 11 22 .65 
28 13 54 1.9 7.5 45 .91 9.7 20 .52 
29 16 49 2.1 7.7 56 1.2 9.5 18 .46 
30 14 44 1.7 7.0 44 .83 9.1 12 .29 
31 13 47 1.6 7.2 25 .49 --- --- ---

TOTAL 550 86.5 288.5 43.17 241.3 19.54 

YEAR 10480.8 778.57 
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214T STREAMS. TRIBUTARY TO LAKE MICHIGAN 


04096314 SAND CREEK NEAR LITCHFIELD, Na 


LOCATION.--Lat 42° sec.8, T.5 S., R.4 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on
03'04", long 84°48'22", in SAT

Storms Road, 2.6 mi (4.2 Ion) west of Litchfield. 


DRAINAGE AREA.--23.2 mil (60.1 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPF-

CIFICT TOTAL 


INSTAN- CON-T DIS-TDIS- NITRITE 

TANEOUS DUCT-T TOTAL SOLVED TOTAL SOLVED PLUS 

DIS- ANCETPH TEMPER- NITRATE NITRATE NITRITE NITRITE NITRATE 


TIME CHARGE (MICRO-T (N) T
(N) (N) 

DATET(CFS)T(UNITS)T(MG/L)TT(MG/L1T


ATURE (N)TT(N)TT

MHOS)T(DEG C) (MG/L) (MG/L)TT(MG/L1 


OCT 

14• • • 1325 23 520 8.0 15.5 1.3 .00 1.3 


NOV 

19... 1020 20 530 8.3 7.0 1.4 .01 1.4 


JAN 

06... 1050 32 535 7.1 1.0 1.5 .01 1.5 

MAY 

18... 0920 45 515 8.3 11.0 1.4 .02 1.4 


JUN 

25... 1135 40 475 18.0 1.4 .01 1.4 

AUG 

10... 1005 9.8 570 8.1 16.0 1.7 .07 1.8 

SEP 
1 4, • • 1035 E8.0 545 7.7 16.0 1.4 1.5 .04 .02 1.4 

DIS DIS DIS... TOTAL DIS­
SOLVED TOTAL SOLVED TOTAL SOLVED KJEL... SOLVED NITRO-

NITRITE AMMONIA AMMONIA ORGANIC ORGANIC DAHL KJEL. TOTAL GEN 

PLUS NITRO.. NITRO- NITRO.. NITRO.. NITRO.. NITRO.. NITRO.. DIS-


NITRATE GEN GEN GEN GEN GEN GFN GEN SOLVED 

(N) (N) (N) (N) (N.) (N) (N) (N) AS N 


DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) 


OCT 

14... .01 .36 .37 1.7 


NOV 

19... .01 .30 .31 1.7 


JAN 

06... .05 .29 .34 1.8 


MAY 

18... .04 .54 .58 2.0 


JUN 

25... .01 .82 .83 2.2 

AUG 

10... .01 .37 .38 2.2 


SEP 

14... 1.5 .02 .02 .26 .26 .28 .28 1.7 1.8 


DIS-TDIS-TDIS.T
TOTALT DIS-

sm.- TOTALTT TOTALTT
SOLVED ORTHO • ORTHO • SOLVED 


TOTAL TOTALT
VED- ORTHO ORTHO. HYDRO. HYDRO. ORGANIC ORGANIC 

NITRO- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS- PHOS­
GEN PHOPUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS 


(NO3) (P1TT�(P1� (P)T(P)
(P) (P)�T
(P) (P)�

DATE (MG/L)��(MG/L)��(MG/L)T(MG/L1TT(MG/L1
(MG/L) (MG/L)�(MG/L) (MG/L)T


OCT 

14• • • 7.4 .01 .00 


NOV 

19... 7.6 .02 .00 


JAN 

06• • • 8.1 .01 .01 

MAY 

18•• • 8.8 .03 .01 


JUN 

25• • • 9.9 .05 .02 

AUG 


9.7 .02 .01 

SEP 

14•• • 7.4 .02 .03 .01 .01 .01 .02 .00 .00 


10• • • 

E--ESTIMATED VALUE 
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STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04096314 SAND CREEK NEAR LITCHFIELD, MI 


WATER-OUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-

CIFIC 

INSTAN... CON-� TOTAL TOTAL 

TANEOUS DUCT-�AIR�TOTAL CAD- CHRO.... TOTAL 

DIS.. ANCE�PH TEMPER- TEMPER- ARSENIC MIUM�
MIUM COBALT 


TIME CHARGE (MICRO..�ATURE ATURE�(CD)��(CO)
(AS) (CR)�
DATE 
� 

(CFS)_MHOS)_(UNITS)_(DEG C)_(DEG C)_(UG/L)_(UG/L)_(UG/L)_(UG/L) 

APR 

23...�38��8.4��12.0��0��1
0930 510 11.0 0 10�


TOTAL� TOTAL� SUS-

TOTAL TOTAL TOTAL MAN.. TOTAL TOTAL SELE.. TOTAL TOTAL PENDED 

COPPER IRON�
LEAD GANESE MERCURY NICKEL NIUM SILVER ZINC SEDI 


(CU)_(FF)_(PB)_(MN)_(HG)_(NI)_(SE)_(AG)_(ZN)_MENT 
DATE�(UG/L)��(UG/L)�(UG/L)�(UG/L)��(MG/L)
(UG/L) (UG/L)�(UG/L)�(UG/L) (UG/L)�


APR 

�
600��90��10��1��
23... 0 2 <.5 0 10�8 

SPF-_ POLY 
CIFIC� CHLO... 


INSTAN- CON-� TOTAL RINATED 

TANEOUS DUCT.. AIR�ORGANIC NARH. 

DIS�
ANCE TEMPER- TEMPER- CARBON THA- TOTAL TOTAL 


TIME CHARGE (MICRO-. ATURE ATURE (C)��LENES PCB��
ALDRIN

�


MHOS)�(DEG C) (UG/L) (UG/L)
DATE (CFS)�(DEG C1�(MG/L) (UG/L)����


MAR 

19...� 12.5�
8.0 .00���.00
1030 60��495� 9.0 .0�


TOTAL� TOTAL TOTAL�� TOTAL 

CHLOR.. TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA­
DANE DDo DOE DDT AZINON ELDRIN ENORIN ETHION CHLOR 


DATE�(UG/L) (UG/L1 (UG/L)����(UG/L) (UG/L)�
(UG/L) (UG/L) (UG/L)���(UG/L) 


MAR 

19...�.0T.00 .00����.00�.00
.00 .00 .00�.00�


TOTAL��

HEPTA-�TOTAL METH- METHYL METHYL TOTAL TOTAL TOTAL 

CHLOP TOTAL��OXY-��TRI-�TOX-��


TOTAL� TOTAL TOTAL 


MALA- PARA-�PARA- TRI-

EPDXIDE LINDANF THION CHLOR THION THION THION APHENE THION 


DATE�(UG/L) (UG/L) (UG/L) ((1G/L)������(UG/L)�
(UG/L) (UG/L) (UG/L)T(UG/L) 


MAR 

19...�.00��.00 .00 0�.00
.00 .00�.00��.00��


SUS-� SUS•. 

RENDFD� PENDED 


TNSTAN-�SUS- INSTAN-.� SEDI.•
SERI-�� SUS-�

TANFOUS�PENDED TANEOUS� MENT
MENT�� PENDED�
DTs- TEMPER- SFDI- ()IS.-_ DIS... TEMPER- SEDI- DIS-

TIME CHARGE ATURE MENT CHARGE� TIME CHARGE ATURE MENT CHARGE 
DATE (CFS)'_(DEG C)_(M(Z/L)_(T/DAY)_ DATE_ (CFS)_(DEG C)_(MG/L)_(T/DAY) 

OCT JUN 

14... 1325�15.5 6 .37�� 1305 19.0 
 4.8 


NOV 25...�40��44��

23� 07...�28��64��


4.8 


19• • • 1020�7.0 .05��AUG 

1135 18.0 


?0�1 

JAN 10...�9.8�26�
1005�16.0�.69 

06... 1050�1.0 .69��SFP
3?�8 

APM 14...�EP.°�9��
1035�16.0 E.15 


23... 0930�1?.n .82
3P� 8 
MAY 
18... 0920�11.0 2.145�17�


E--ESTIMATED VALUE 
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216T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096320 SOAP CREEK AT MCLAIN ROAD NEAR LITCHFIELD, MI 


LOCATION.--Lat 42°00'32", long 84°47'15", in SW14 NW1/4 sec.28, T.5 S., R.4 W., Hillsdale County, Hydrologic Unit 04050001, at bridge on 

MtLain Road, 3.0 mi (4.8 lam) southwest of Litchfield. 


DRAINAGE AREA.--4.66 mil (12.07 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-

CIFIC� TOTAL 


INSTAN- CON-� NITRITE 

TANEOUS DUCT..�TOTAL TOTAL PLUS 

DIS.. ANCE�
PH TEMPER- NITRATE NITRITE NITRATE 


TIME CHARGE (MICRO..�ATURE�(N)
(N) (N)��

DATE 
T

(CFS) (UNITS) (MG/L) (MG/L)��
MHOS)��(DEG C)��(MG/L) 


OCT 

IS... 1140 1.0 600 8.3 14.0 1.4 .01 1.4 


NOV 

19... 1345 1.3 600 8.4 10.5 1.6 .01 1.6 


JAN 

06• • • 1220 3.8 605 7.0 2.5 1.9 .01 1.9 

MAP 

02... 1330 46 395 4.0 1.8 .01 1.8 

03... 0840 60 335 4.0 1.7 .03 1.7 


APP 
07... 1210 5.3 600 8.4 12.0 1.8 .01 1.8 

MAY 

18•• • 1130 4.9 640 8.1 11.0 1.7 .03 1.7 


JUL 

14... 1100 .94 600 16.5 1.8 .02 1.8 


AUG 
10... 1225 F.40 580 8.2 18.5 1.3 .02 1.3 


TOTAL 

TOTAL TOTAL KJEL..��� TOTAL 


TOTAL TOTAL TOTAL ORTHO 

NITRO.. NITRO.. NITRO.. NITRO.. NITRO- PHOS.. PHDS.. 

AMMONIA ORGANIC DAHL�


GEN GF.N GEN GEN GEN PHORUS PHORUS 

(N) (N) (NO3) (P) 


DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L1�������

(N)�(N)��(P)���


(MG/L) (MG/L) 


OCT 

15... .00 .45 .45 1.9 8.2 .00 .00 


NOV 

19... .00 .27 .27 1.9 8.3 .01 .00 


JAN 

06... .00 .29 .29 202 9.7 .02 .06 

MAR 

02... .05 .56 .61 2.4 11 .04 .01 

03... .08 1.3 1.4 3.1 14 .23 .07 

APP 

07... .01 .39 .40 2.2 9.7 .02 .01 

MAY 

18... .04 .39 .43 2.1 9.4 .02 .01 


JUL 

14... .05 .15 .20 2.0 8.9 .03 .01 


AUG 

10... .00 .43 .43 1.7 7.7 .02 .01 


SPE-

CIFIC 


INSTANP. CON-� TOTAL TOTAL 

TANEOUS DUCT-�AIR�TOTAL CAD- CHRO.... TOTAL 

DIS... ANCE�
 MIUM COBALT 


TIME CHARGE (MICRO-�ATURE ATURE�(CD)��(CO) 

PH TEMPER.. TEMPER.. ARSENIC MIUM�


(AS) (CR)�

DATE�(CFS)�(UNITS)�(DEG C)��(UG/L)TT(UG/L)
MHOS)�(DEG C) (uG/L) (UG/L)T


APR 

1120 600 14.5 0 10�
23...�3.0��8.6��12.5��0��11 


TOTAL�TOTAL�SUS-

TOTAL TOTAL TOTAL MAN.. TOTAL TOTAL SELE- TOTAL TOTAL PENDED 

COPPER IRON�
LEAD GANFSE MERCURY NICKEL NIUM SILVER ZINC SED/ 

(CU) (FE)��(MN)��(NI)��(AG)��MENT
(P8) (HG) (SE) (ZN)�


DATE�(UG/L)��(UG/L)��(UG/L)TT (UG/L)�
(UG/L) (UG/L) (UG/L) (UG/L) (UG/L)TT(MG/L) 


APR 

23...� 3 <.5 0 8��7
0 330��120��2��40�


E--ESTIMATED VALUE 


http:AREA.--4.66


�
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04096320 SOAP CREEK AT MCLAIN ROAD NEAR LITCHFIELD, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPF-T PoLY-

CIFICT CHLO-


INSTAN- CON-T TOTAL RINATED 

TANEOUS DUCT- AIRTORGANIC NAPH-TTOTAL 

DIS- ANCE TEMPER- TEMPER- CARRON THA- TOTAL TOTAL CHLOR-


TIME CHARGE (MICRO- ATURE ATURE (C)TTPCBTT
LENES ALDRIN DANE 

DATET(CFS)T(DEG C)T(mG/L)TT(UG/L)TT(UG/L)
MHOS)T(DEG C) (UG/L) (UG/L)T


MAR 

16...T9.0TT 6.5 .00 .0
1100 600 5.0TT .00T
-.5TT .0TT


TOTAL 

TOTALTTOTALTTOTALT
HEPTA-


TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 

DOD DDFTTAZINON FLORIN ENDRIN ETHION CHLOR EPDXIDE LINDANE
DOTT


DATET(UC•/L) (0G/L)TT (UG/L) (UG/L)T
(UG/L) (UG/L)TT(UG/L)TT (UG/L)
(UG/L) (UG/L)TT


MAR 

16...T.00TT.00TT.00TT.00TT.00
.00 .00 .00 .00 .00T


TOTALT
TOTAL 

TOTAL METHYL METHYL TOTAL TOTAL TOTAL 

MALA.. PARA�PARA- TRI- TOTALTTTTT
TRI..�TOX- TOTAL TOTAL 

THION THION THION THION APHENE THION 2.4-n 2,4,5-T SILVEX 


DATET(UG/L)T (OG/L)���(UG/L) (UG/L)T
(UG/L) (UG/L) (UG/L) (UG/L)TTT(UG/L) 


MAR 

16...T.00 .00 .00 .00 .00TT.00T
.00TTT0TT .00 


SUS...� SUS-

PENDED� PENDED 


INSTAN..� INSTAN...�SEDI-
SUS.. SEDI..�� SUS-�

TANEOUS�PENDED MENT�� PENDED�
TANEOUS�MENT 

DIS- TEMPER.. SEDI- DIS-T DIS- TEMPER- SEDI- DIS-


TIME CHARGE ATURE MENT CHARGE�TIME CHARGE ATURE MENT CHARGE
�

DATE (CFS)�(MG/L) DATE�(DEG C) (T/DAY)
(DEG C)�(T/DAY)�� (CFS)�(MG/L)��


OCT APR 

15.'• • 1140 1.0 14.0 1 .00 07... 1210 5.3 12.0 6 .09 


NOV 23... 1120 3.0 12.5 7 .06 

19... 1345 1.3 10.5 7 .03 MAY 


JAN 18... 1130 4.9 11.0 20 .26 

06... 1220 3.8 2.5 25 .26 JUN 


FEB 08... 1030 2.0 14.5 35 .19 

18". 1110 19 5.5 23 1.2 JUL 

20,.. 1105 12 6.0 29 .94 14... 1100 .94 16.5 46 .12 


MAR AUG 

2... 1330 46 4.0 36 4.5 1225 E.40 18.5 48 E.05
10... 

3... 0840 60 4.0 192 31 

06... 1230 24 6.5 15 .97 


E--ESTIMATED VALUE 
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218 T STREAMS TRIBUTARY TO LAKE MICHIGAN 

04096325 SOAP CREEK NEAR LITCHFIELD, MI 

LOCATION.--Lat 42°02'38", long 84°50'10", in SE4 SW% sec.12, T.5 S., R.5 W., Branch County, Hydrologic Unit 04050001, on left bank 
10 ft (3 m) dovastream from bridge on Litchfield Road, 2.3 mi (3.7 km) upstream from mouth, and 3.5 mi (5.6 km) west of Litchfield. 

DRAINAGE AREA.--10.9 mil  (28.2 km2). 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--October 1974 to current year. 

GAGE.--Water-stage recorder. Dec. 1, 1974 to Jan. 1, 1975, nonrecording gage at same site and datum. Altitude of gage is 990 ft 
(302 m) from topographic map, (nearest 10 ft). 

REMARKS.-Water-discharge records good. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 138 ft3/s (3.91 m3/s) Mar. 5, 1976, gage height, 4.10 ft (1.250 m); minimum daily 
discharge, 2.9 ft3/s (0.082 m3/s) Oct. 1-7, 11-15, 24-28, 1974. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 138 ft3/s (3.91 m3/s) Mar. 5, gage height, 4.10 ft (1.250 m); minimum, 3.2 ft3/s 
(0.091 m3/s) Sept. 23, 24, 28, 29, 30; minimum gage height, 0.73 ft (0.223 m) Sept. 23, 24. 

GISCoARG,,,.. Jo rUsiC FEET PF9 scnNo, wATFR YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

T

DAY TOCT TNoV TDEC TJAN TFF8 TMAR TAPR TMAY TJUN TJUL TAUG TSEP 

T

1 T9.n T7.0 T24 T15 T10 T36 T23 T19 T15 T16 T5.5 T3.5 

T

2 T9.3 T7.0 T18 T15 T4.5 T74 T24 T19 T15 T14 T5.3 T3.5 

T

3 T9.1 T(.2 16 T15 T9.3 T108 T22 lb T14 T12 T5.1 T3.5 

T

4 T8.6 T7.2 In T14 T4.3 T97 Te2 T17 T13 T12 T5.0 T3.5 

T

5 T8.0 T/.2 T14 T13 T9.3 T118 T21 T17 T13 T11 T4.9 T3.4 

T

6 T8.4 T7.0 T14 T13 T8.0 T102 T20 T43 T12 T10 T4.9 T3.4 

T

7 T8.1 T1.4 T18 Tli T8.0 T93 T19 T66 T12 T10 T4.6 T3.4 

T

8 T8.1 T7.7 T16 T12 TH.4 T84 T19 T45 T12 T10 T4.6 T3.4 

T

9 T8.0 T7.4 TIn T12 T8.1 T71 T18 T36 T12 T9.5 T4.4 T3.7 

T

10 T4.6 T7.9 T15 Tle T4.1 T59 T18 T31 T11 T9.4 T4.3 T3.6 

T

11 T8.4 T7.9 T15 T12 T15 T50 T18 T28 T11 T9.2 T4.2 T3.6 

T

12 T8.1 T7.9 T14 Tle T18 T40 T17 T26 T11 T8.9 T4.2 T3.5 

T

13 T8.1 T7.7 T17 T12 T33 T55 T17 T25 T11 T8.5 T4.1 T3.5 

T

14 T7.', T7.4 T25 T11 T30 T40 T17 T23 T10 T8.2 T4.1 T3.5 

T

15 T7.1 7.2 36 T11 T31 T40 T17 T23 T10 T8.0 T4.0 T3.5 

T

16 T7.1 7.0 T30 T11 T4o T36 T16 T23 T10 T7.9 T4.0 T3.7 

T

17 T7.4 T7.0 TIs T11 T73 T33 T16 T24 T10 T7.6 T3.9 T3.5 

T

Id T7.4 Th.ts T22 11 T54 T30 T15 T22 T9.8 T7.3 T3.9 T3.5 

T

19 T7.1 0.9 T20 T10 T54 T29 T15 T21 T13 T7.1 T3.8 T3.4 

T

20 T7.9 T7.e 1,4 10 T52 T28 T15 T20 T12 T7.2 T3.8 T3.4 

T

21 T7.1 T7.9 T1' T1U T71 T34 T15 T19 T11 T7.4 T3.8 T3.3 

T

22 T7.4 T1.7 13 T10 T13 T29 Tin T18 T10 T6.8 T3.7 T3.3 

T

23 T7.2 T1.2 17 T10 T54 T27 T15 T18 T9.9 T6.9 T3.7 , T3.3 

T

24 T7.e T7.2 T17 T10 T.50 T25 T17 T17 T11 T6.5 T3.6 T3.3 

T

25 T7.4 T7.0 T16 T10 T45 T24 T.36 T17 T15 T6.5 T3.7 T3.3 

T

26 T7.7 T0.0 T17 T10 T39 T23 T31 T16 T12 T6.1 T3.7 T3.7 

T

27 T7.4 T1.0 T16 T10 T33 T2e 24 T16 T11 T6.3 T3.6 T3.6 

T

28 T7.4 T0.6 T18 T1. T29 T29 T23 T16 T11 T6.0 T3.6 T3.3 

T

29 T1.e 13 T15 T10 T26 T27 T21 T15 T11 T6.2 T3.6 T3.2 

T

30 T7.0 T32 T15 T10 T25 T20 T16 T16 T5.9 T3.6 T3.2 

T

31 T7.0 T16 T9.8 T24 T--- T16 T--- T5.7 T3.5 T--- 

TOTAL T246.5 T248.3 T671 T364.8 T420.0 T1530 T589 T730 T354.7 T264.1 T128.7 T103.5 
MEAN T7.95 T8.24 T18.5 T11.4 T31.7 T49.4 T19.5 T?3.5 T11.4 T8.52 T4.15 T3.45 

T

MAA T9.6 T3e T..in T15 T73 T118 T36 T66 T16 T16 T5.5 T3.7 

T

MIN T7.0 T6.6 T14 T9.8 T8.0 T23 T15 T15 T9.8 T5.7 T3.5 T3.2 
CFSM T.73 T.16 T1.10 T1.05 T2.91 T4.53 T1.80 T2.16 T1.08 T.78 T.38 T.32 

T

IN. T.84 T.85 T1.98 T1.21 T3.14 T5.22 T2.01 T2.49 T1.21 T.90 T.44 T.35 

CAL YR 1975 TOTAL 5775.6 TMEAN 15.'3 Tmax 77 T"IN 4.1 TCFS% 1.45 TIN 19.71 
91' YM 1976 TOTAL 6040.6 Tr,EAN 18.5 TMAX 118 TMIN 3.2 TCFSM 1.51 TIN 20.62 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096325 SOAP CREEK NEAR LITCHFIELD, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1974 to current year. 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: December 1974 to current year. 

SUSPENDED SEDIMENT DISCHARGE: December 1974 to current year. 


REMARKS.--Daily temperature record based on once daily measurements between 1600 and 1700 hours. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: (Water year 1974) Maximum daily 20.0°C Aug. 25, 1975; minimum daily, 2.0°C Jan. 12-14, 1975. 

SEDIMENT CONCENTRATIONS: Maximum daily mean, 189 mg/L July 12, 1976; minimum daily mean, 3 mg/L Dec. 22, 27, 1974, Jan. 1, 

Sept. 2, 1975. 


,SEDIMENT DISCHARGES: Maximum daily, 14 tons (13 tonnes) Mar. 2, 1976; minimum daily, 0.03 ton (0.03 tonne) Jan. 1, 1975. 


EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--Water temperature of 23.0°C and 0.5°C were observed on July 14, 1976, and Feb. 13, 1975, 

respectively. 


EXTREMES FOR CURRENT YEAR.--

SEDIMENT CONCENTRATIONS: Maximum daily mean, 189 mg/L July 12; minimum daily mean, 9 mg/L Oct. 6, Feb. 21. 

SEDIMENT DISCHARGES: Maximum daily, 14 tons (13 tonnes) Mar. 2; minimum daily, 0.12 ton (0.11 tonne) Sept. 18. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-

CIFIC� TOTAL 


INSTAN- CON-� DIS-TDIS- NITRITE 

TANEOUS DUCT-�TOTAL SOLVED TOTAL SOLVED PLUS 

DIS- ANCET
PH TEMPER- NITRATE NITRATE NITRITE NITRITE NITRATE 


TIME CHARGE (MICRO-T (N) (N)
(N)T

DATE� (CFS)T(UNITS)T(MG/L)TT(MG/L)TT(MG/L) 


ATURE (N)TT(N)TT

MHOS)T(DEG C) (MG/L) (MG/L)T


OCT 

14... 1200 8.1 640 8.2 14.5 .50 .01 .51 

28• • • 1115 7.4 690 7.5 10.5 .59 .01 .60 

NOV 

19... 1125 6.6 660 8.1 8.0 .61 .00 .61 


DEC 

04... 1010 15 640 8.0 5.0 1.2 .01 1.2 

31... 0920 16 690 6.6 4.5 .99 .01 1.0 


JAN 

23... 1040 10 850 7.1 2.0 .74 .01 .75 


FEB 

05... 1145 9.4 580 7.9 2.5 .69 .01 .70 

17... 1750 58 500 -- 5.0 2.4 .01 2.4 

18... 1110 53 5.5 2.1 .01 2.1 

24... 1200 50 4.0 1.7 .01 1.7 

MAR 

02... 1515 89 520 3.5 1.7 .01 1.7 

03... 1345 116 365 6.0 2.0 .02 2.0 

05... 1015 135 380 8.0 1.7 .01 1.7 

MAY 

11... 1125 29 640 8.4 12.5 1.0 .09 1.1 


JUN 

25... 1040 15 610 16.5 2.9 .01 2.9 

AUG 

09... 1115 4.4 700 7.7 14.5 .25 .03 .28 


SEP 

17... 0910 3.5 690 7.3 14.5 .32 .18 .02 .01 .34 


Drs-�DIS-TTOTALTT
DIS- DIS-

SOLVED TOTAL SOLVED TOTAL SOLVED KJEL- SOLVEDTNITRO-

NITPITE AMMONIA AMMONIA ORGANIC ORGANIC DAHLT GEN
KJFL. TOTALT

PLUS NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- DIS-


NTTPATE GENTTGENTTGENTTGENTT
GEN GEN GEN SOLVED 

(N)�(N)� (N) AS N
(N) (N)��


DATE (mG/L) (mG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L1 

(N)T(N)T(N)TT


OCT 

14.. • .01 .37 .38 .89 
28... .00 .29 .29 .89 
NOV 
19... .01 .20 .21 .82 

DEC 
04... .06 .17 .23 1.4 
31... .07 .23 .30 1.3 

JAN 
23... .08 .26 .34 1.1 

FER 
05... .05 .27 .32 1.0 
17... .08 .92 1.0 3.4 
18... .12 .67 .79 2.9 
24... .03 .54 .57 2.3 
MAR 
02... .09 1.0 1.1 2.8 
03... .06 .94 1.0 3.0 
05... .02 .85 .87 2.6 
MAY 
11... .07 .63 .70 1.8 

JUN 
25... .01 .47 .48 3.4 
AUG 
09... .01 .39 .40 .68 

SEP 
17... .19 .00 .04 .25 .24 .25 .28 .59 .47 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096325 SOAP CREEK NEAR LITCHFIELD, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS.�DIS* 

SOL TOTAL��

nis-TDIS* TOTAL��


SOLVED 

TOTAL TOTAL�


SOLVED ORTHO • ORTHO • TOTAL��

VED* ORTHO ORTHO, HYDRO. HYDRO. ORGANIC ORGANIC 


PHOS.. PHOS.. PROS- PHOS- PHOS... PROS- PHOS.. PHOS 

GEN PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS PHORUS 

NITRO-


(P)
(P) (P) (P) (P)��
(NO3) (P)��(P)��(P)��

(MG/L) (MG/L)
(MG/L) (MG/L) (MG/L)������
DATF�(MG/L)��(MG/L)
(MG/L) (MG/L) 


OCT 

14... 3.9 .01 .00 --


.03
28... 3.9 .03 .00 

NOV 

19... 3.6 .02 .00 


DEC 

04... 6.3 .03 .01 

31... 5.8 .01 .01 


JAN 

23..6 4.9 .02 .01 


FEB 

05..0 4.5 .02 .01 

17... 15 .07 .04 

18... 13 .04 .02 

24... 10 .01 .01 

MAP 

02... 12 .13 .03 --

03... 13 .13 .05 --


.....
.02 --

MAY 

11... 8.0 .04 .01 


JUN 

25." 15 .03 .01 

AUG 


05... 11 .10 


....
09... 3.0 .02 .01 

SEP 

17. • • 2.6 .02 .01 .01 .01 .01 .01 .00 .00 


SPE-

CIFIC 


INSTAN- CON-�
 TOTAL TOTAL 

TOTAL CAD- CHRO- TOTAL
TANEOUS DUCT-�AIR�


MIUM COBALT
PH TEMPER- TEMPER- ARSENIC MIUM�
DIS* ANCE�

(CR)�
(AS) (CD)��(CO)
TIME CHARGE (MICRO-�ATURF ATURE�


DATE�(CFS)�(DEG C) (DEG C)��(UG/L)�
MHOS) (UNITS)��(0G/L) (UG/L)��(UG/L) 


APR 
 1
0 <10�
17.0 14.0��0��
1145 16��670 7.9��
22...�


SUS* 

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE- TOTAL TOTAL PENDED 

COPPER IRON�


TOTAL�TOTAL�


LEAD GANESE MERCURY NICKEL NIUM SILVER ZINC SEDI* 

(CU) (FE)��(PB) (MN)��(NI)��(SE) (AG)��(ZN)�MENT
(HG) 


(UG/L)�
(UG/L) (UG/L) (UG/L)��(MG/L)
DATE�(UG/L) (UG/L)��(UG/L) (UG/L)��(UG/L)��


APR 
 10�
0 0��32
22... 0T2 200��2��
1400�<.5 
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04096325 SOAP CREEK NEAR LITCHFIELD, MI--CONTINUED 

WATER..OUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 

SPF.. T POLY.. 
CIFIC T CHLO.. 

INSTAN.. CON- T TOTAL RINATED 
TANEOUS DUCT- AIR TORGANIC NAPH.. TTOTAL 
DIS.. ANCE TEMPER.. TEMPER- CARBON THA.. TOTAL TOTAL CHLOR 

TIME CHAPGE (MICRO... ATURE ATORE T(C) TLENES TPCB TALDRIN DANE 
DATE 
T

(CFS) TMHOS) T(DEG C) T(DEG C) T(MG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) 

MAR 
15... T1400 T39 T640 T4.5 T9.5 T6.2 T.00 T.0 T.00 T.0 

TOTAL 

T

TOTAL TTOTAL TTOTAL THEPTA- 
TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 
DOD TDDE TDOT TAZINON FLORIN ENDRIN ETHION CHLOR EPDXIDE LINDANE 

DATE T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) 

MAR 
.00 T.00 T.no T.00 T.00 T.00 T.00 T.00 T.00 

T

TOTAL TTOTAL 
TOTAL METHYL METHYL TOTAL TOTAL TOTAL 

T

MALA- TPARA.. TTRI.. TPARA.. TTOX- TTRI.. TTOTAL TTOTAL TTOTAL 
THION THION THION THION APHENE THION 2,4-0 2,4,5-T SILVEX 

T

DATE T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) 

MAR 

T

15... T.00 T.00 T.00 T.00 T0 T.00 T.00 T.00 T.00 

TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
ONCE-DAILY 

DAY �OCT �NOV �DEC �JAN �FEB �MAR �APR �MAY �JUN TJUL TAUG TSEP 

1 11.5 --- 6.0 ....o. --- 10.0 16.0 20.0 19.0 16.5 
2 m 12.0 5.0 ....... 3.0 --- 8.0 17.5 20.0 18.0 17.0 
3 12.0 12.0 5.0 --- 4.5 --- 4.0 19.0 .......... 18.5 --- 
4 13.0 12.0 5.0 4.0 6.0 --- 10.0 17.5 ......... 18.5 19.5 
5 13.0 12.0 --- 3.5 5.0 --- 12.0 19.0 20.5 18.0 17.5 

6 14.0 13.5 --- 4.0 - - - 4.0 19.5 21.0 15.0 17.0 
7 14.0 13.0 5.0 --- 3.0 5.0 20.5 18.5 16.0 18.0 
8 12.5 13.0 4.0 4.0 4.0 8.0 20.5 21.0 18.0 19.0 
9 12.0 14.0 5.5 3.0 10.0 19.5 --- 18.5 --- 
10 14.0 8.5 5.0 4.0 8.0 9.0 20.0 18.0 16.0 

11 12.0 8.5 5.0 5.0 5.0 --- 8.0 21.0 22.0 --- 17.5 
12 13.0 --- 6.0 4.0 7.0 --- 10.0 21.0 20.0 20.0 18.0 
13 14.5 6.5 7.0 3.5 4.0 --- 9.0 20.0 ....... 20.0 18.0 
14 15.5 8.0 ...... 5.0 8.0 20.5 23.0 --- 19.0 
15 13.0 7.0 5.0 5.0 8.0 11.5 ....o,... 19.5 22.0 19.5 14.5 

16 12.5 10.0 4.0 3.5 5.0 11.5 8.0 --- 19.5 18.0 16.0 
17 9.5 10.5 4.0 5.0 5.0 12.0 ........ 20.5 18.0 18.5 17.0 
18 9.0 10.0 4.0 4.5 7.0 10.5 6.0 19.0 19.5 18.5 18.0 
19 9.5 10.0 --- 3.0 6.5 9.0 --- 20.0 19.0 --- 18.0 
20 12.0 9.5 7.0 5.0 --- 8.5 9.0 20.5 19.0 19.5 15.5 

21 13.0 7.0 5.5 4.5 6.0 9.5 17.0 14.5 20.0 20.0 13.5 
22 14.0 6.5 5,5 5.0 ...... 9,5 17.0 19.5 18.0 m 13.0 
23 13.5 6.0 7.0 --- 7.0 8.5 14.0 18.0 --- 19.0 15.0 
24 14.5 4.5 6.5 5.0 7.5 6.0 14.0 ........ 21.0 19.5 13.5 
25 12.5 5.0 7.0 3.5 10.5 5.0 14.0 17.5 20.5 17.0 13.0 

26 --- 5.0 6.0 6.0 10.5 5.0 15.0 20.5 21.0 19.0 12.0 
27 11.5 5.0 7.0 5.0 12.0 4.5 17.0 21.0 21.0 20.0 14.5 
28 9.0 5.5 ........ 4.5 11.0 --- 14.0 20.0 17.0 19.0 14.0 
29 --- 7.0 6.0 12.0 7.0 13.0 19.0 17.0 17.5 15.0 
30 9.0 --- 5.5 ....... 11.0 14.5 16.0 20.0 16.5 --- 
31 ....... --- 4.5 ...... 15.5 ...... 19.0 18.0 



222T STREAMS TRIBUTARY TO LAKE MICHIGAN 

04096325 SOAP CREEK NEAR LITCHFIELD. MI--CONTINUED 

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBER NOVEMBER DECEMBER 

DAY 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

MEAN 
DISCHARGE 
(CFS) 

MEAN 
CONCEN-
TRATION 
(MG/L) 

SEDIMENT 
DISCHARGE 
(TONS/DAY) 

1 9.6 30 .78 7.0 55 1.0 24 21 1.4 
2 9.3 51 1.3 7.0 58 1.1 18 21 1.0 
3 9.1 18 .44 7.2 50 .97 16 26 1.1 
4 8.8 15 .36 7.2 65 1.3 15 33 1.3 
5 8.6 19 .44 7.2 66 1.3 14 53 2.0 

6 8.4 9 .20 7.0 44 .83 18 24 1.2 
7 8.1 11 .24 7.4 69 1.4 18 14 .68 
8 8.1 38 .83 7.7 52 1.1 16 48 2.1 
9 8.8 41 .97 7.4 43 .86 16 64 2.8 
10 8.8 31 .74 7.9 55 1.2 15 48 1.9 

11 8.4 20 .45 7.9 45 .96 15 34 1.4 
12 8.1 59 1.3 7.9 50 1.1 14 48 1.8 
13 8.1 37 .81 7.7 53 1.1 17 31 1.4 
14 7.9 20 .43 7.4 75 1.5 25 15 1.0 
15 7.7 18 .37 7.2 62 1.2 36 24 2.3 

16 7.7 41 .85 7.0 46 .87 30 15 1.2 
17 7.4 36 .72 7.0 46 .87 25 10 .68 
18 7.4 21 .42 6.8 41 .75 22 20 1.2 
19 7.7 32 .67 6.8 50 .92 20 18 .97 
20 7.9 73 1.6 7.2 39 .76 19 21 1.1 

21 7.7 33 .69 7.9 24 .51 18 31 1.5 
22 7.4 24 .48 7.7 35 .73 18 29 1.4 
23 7.2 20 .39 7.2 20 .39 17 15 .69 
24 7.2 17 .33 7.2 55 1.1 17 21 .96 
25 7.4 32 .64 7.0 47 .89 16 28 1.2 

26 7.7 26 .54 6.8 34 .62 17 14 .64 
27 7.4 20 .40 7.0 63 1.2 16 26 1.1 
28 7.4 54 1.1 6.6 44 .78 15 17 .69 
29 7.2 57 1.1 13 37 1.3 15 41 1.7 
30 7.0 52 .98 32 26 2.2 15 21 .85 
31 7.0 55 1.0 --- --- --- 16 28 1.2 

TOTAL 246.5 21.57 248.3 30.81 573 40.46 

JANUARY FEBRUARY MARCH 

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE 
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L1 (TONS/DAY) 

1 15 15 .61 10 32 .86 36 47 4.6 
2 15 24 .97 9.5 40 1.0 74 70 14 
3 15 19 .77 9.3 36 .90 108 33 9.6 
4 14 14 .53 9.3 30 .75 97 40 10 
5 13 30 1.1 9.3 19 .48 118 30 9.6 

6 13 28 .98 9.0 31 .75 102 29 8.0 
7 13 26 .91 8.0 17 .37 93 21 5.3 
8 12 24 .78 8.4 15 .34 84 21 4.8 
9 12 25 .81 8.1 34 .74 71 53 10 
10 12 24 .78 9.1 21 .52 59 38 6.1 

11 12 19 .62 15 12 .49 50 50 6.8 
12 12 17 .55 18 17 .83 46 41 5.1 
13 12 11 .36 33 36 3.2 55 48 7.1 
14 11 48 1.4 30 20 1.6 46 55 6.8 
15 11 44 1.3 31 21 1.8 40 44 4.8 

16 11 29 .86 46 20 2.5 36 35 3.4 
17 11 44 1.3 73 27 5.3 33 44 3.9 
18 11 27 .80 54 12 1.7 30 39 3.2 
19 10 29 .78 54 13 1.9 29 31 2.4 
20 10 30 .81 52 12 1.7 28 53 4.0 

21 10 14 .38 71 9 1.7 34 55 5.0 
22 10 22 .59 73 10 2.0 29 55 4.3 
23 10 24 .65 58 15 2.3 27 71 5.2 
24 10 26 .70 50 17 2.3 25 87 5.9 
25 10 27 .73 45 18 2.2 24 47 3.0 

26 10 19 .51 39 19 2.0 23 52 3.2 
27 10 24 .65 33 22 2.0 28 56 4.2 
28 10 27 .73 29 34 2.7 29 79 6.2 
29 10 26 .70 26 28 2.0 27 75 5.5 
30 10 21 .57 --- --- --- 25 72 4.9 
31 9.8 18 .48 --- --- 24 36 2.3 

TOTAL 354.8 23.71 920.0 46.93 1530 179.2 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096325 SOAP CREEK NEAR LITCHFIELD, MI--CONTINUED 


SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL� MAY� JUNE 

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE 
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) CFS) (MG/L) (TONS/DAY) 

1 23 51 3.2 19 62 3.2 5 29 1.2 
2 24 56 3.6 19 47 2.4 5 31 1.3 
3 22 30 1.8 18 42 2.0 4 30 1.1 
4 22 45 2.7 17 55 2.5 3 45 1.6 
5 21 83 4.7 17 60 2.8 3 44 1.5 

6 20 66 3.6 43 46 5.3 2 62 2.0 
7 19 52 2.7 66 17 3.0 2 31 1.0 
8 19 62 3.2 45 39 4.7 2 36 1.2 
9 18 54 2.6 36 42 4.1 2 52 1.7 
10 18 47 2.3 31 58 4.9 1 54 1.6 

11 18 56 2.7 28 40 3.0 1 49 1.5 
12 17 57 2.6 26 69 4.8 1 55 1.6 
13 17 64 2.9 25 47 3.2 1 74 2.2 
14 17 60 2.8 23 36 2.2 0 58 1.6 
15 17 56 2.6 23 38 2.4 0 73 2.0 

16 16 71 3.1 23 62 3.9 0 65 1.8 
17 16 50 2.2 24 43 2.8 0 54 1.5 
18 15 54 2.2 22 51 3.0 9.8 75 2.0 
19 15 47 1.9 21 47 2.7 3 35 1.2 
20 15 48 1.9 20 66 3.6 2 32 1.0 

21 15 51 2.1 19 41 2.1 1 43 1.3 
22 16 54 2.3 18 47 2.3 0 35 .94 
23 15 45 1.8 18 32 1.6 9.9 20 .53 
24 17 40 1.8 17 23 1.1 1 20 .59 
25 36 32 3.1 17 40 1.8 5 20 .81 

26 31 19 1.6 16 58 2.5 2 16 .52 
27 26 22 1.5 16 26 1.1 1 18 .53 
28 23 49 3.0 16 52 2.2 1 13 .39 
29 21 55 3.1 15 43 1.7 1 22 .65 
30 20 52 2.8 16 49 2.1 6 36 1.6 
31 --- --- --- 16 37 1.6 --- --- ---

TOTAL 589 78.4 730 86.6 354.7 38.46 

JULY AUGUST SEPTEMBER 

MEAN 
MEAN 

CONCEN- SEDIMENT MEAN 
MEAN 
CONCEN- SEDIMENT MEAN 

MEAN 
CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE 
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/U (TONS/DAY) 

1 
2 

16 
14 

72 
58 

3.1 
2.2 

5.5 
5.3 

36 
64 

.53 

.92 
3.5 
3.5 

52 
54 

.49 
'.51 

3 
4 
5 

12 
12 
11 

80 
62 
80 

2.6 
2.0 
2.4 

5.1 
5.0 
4.9 

91 
58 
51 

1.3 
.78 
.67 

3.5 
3.5 
3.4 

41 
38 
28 

.39 

.36 

.26 

6 10 49 1.3 4.9 110 1.5 3.4 44 .40 
7 
8 
9 
10 

10 
10 
9.5 
9.4 

63 
42 
45 
48 

1.7 
1.1 
1.2 
1.2 

4.6 
4.6 
4.4 
4.3 

58 
58 
93 
52 

.72 

.72 
1.1 
.60 

3.4 
3.4 
3.7 
3.6 

38 
39 
46 
50 

.35 

.36 

.46 

.49 

11 
12 
13 
14 
15 

9.2 
8.9 
8.5 
8.2 
8.0 

51 
189 
40 
36 
43 

1.3 
4.5 
.92 
.80 
.93 

4.2 
4.2 
4.1 
4.1 
4.0 

19 
55 
39 
86 
25 

.22 

.62 

.43 

.95 

.27 

3.6 
3.5 
3.5 
3.5 
3.5 

59 
51 
68 
73 
37 

.57 

.48 

.64 

.69 

.35 

16 
17 
18 

7.9 
7.6 
7.3 

36 
57 
83 

.77 
1.2 
1.6 

4.0 
3.9 
3.9 

24 
33 
33 

.26 

.35 

.35 

3.7 
3.5 
3.5 

30 
41 
13 

.30 

.39 

.12 
19 
20 

7.1 
7.2 

62 
62 

1.2 
1.2 

3.8 
3.8 

45 
55 

.46 

.56 
3.4 
3.4 

17 
26 

.16 

.24 

21 
22 
23 
24 
25 

7.4 
6.8 
6.9 
6.5 
6.5 

50 
91 
70 
58 
45 

1.0 
1.7 
1.3 
1.0 
.79 

3.8 
3.7 
3.7 
3.6 
3.7 

60 
59 
61 
59 
48 

.62 

.59 

.61 

.57 

.48 

3.3 
3.3 
3.3 
3.3 
3.3 

43 
91 
69 
88 
71 

.38 

.81 

.61 

.78 

.63 

26 
27 
28 
29 
30 

6.1 
6.3 
6.0 
6.2 
5.9 

54 
57 
53 
39 
55 

.89 

.97 

.86 

.65 

.88 

3.7 
3.6 
3.6 
3.6 
3.6 

36 
31 
28 
34 
41 

.36 

.30 

.27 

.33 

.40 

3.7 
3.6 
3.3 
3.2 
3.2 

100 
44 
46 
40 
32 

1.0 
.43 
.41 
.35 
.28 

31 5.7 44 .68 3.5 37 .35 --- --- ---

TOTAL 264.1 43.94 128.7 18.19 103.5 13.69 

YEAR 6042.6 621.96 
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224T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096326 SOAP CREEK AT ELY ROAD NEAR LITCHFIELD, MI 


LOCATION.--Lat 42°04'07", long 84°50'04", in NTAN NE4 sec.l, T.5 S., R.5 W., Branch County, Hydrologic Unit 04050001, at bridge on Ely 

Road, 4.3 mi (6.9 km) west of Litchfield. 


DRAINAGE AREA.--13.1 mil (33.9 km2). 


PERIOD OF RECORD.--Water years 1974 to current year. 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-T DIS-

CIFIC� TOTAL SOLVED TOTAL 


INSTAN... CON-T DIS-TDIS- NITRITE NITRITE AMMONIA 

TANEOUS DUCT-�TOTAL SOLVED TOTAL SOLVED PLUS PLUS NITRO-

DIS- ANCETOH TEmPFR- NITRATE NITRATE NITRITE NITRITE NITRATE NITRATE GEN 


(N) (N) 

DATE�(CFS) (DEG C)��(MG/L)��(MG/L)��(MG/L)��


TIME CHARGE (MICPO-�(N) (N) (N)��
ATURE�(N)��(N)��

MHOS)�� (MG/L) (MG/L)
(UNITS) (MG/L) (MG/L) 


OCT 

14... 1120��12�600� .38T .39�.03
8.2� .01�
15.5T


NOV 

18... 8.2 8.5�� .02�
1050��9.9 640�� .31� .33�.09 


JAN 

06... 0935��620� .85�.01�.86�.04
16�7.1 1.5��


FEB 

05... 1040��560�1.0TT .01T.74T.09
13�7.7 .73T

MAR 

02... 1440��450� .99T.01T1.0�.03
150� 3.5T


JUN 

26... 1015��17�590� .50T .53T.01
20.5T .03T

AUG 

09... 1015��5.6 580�� .05� .06�.04
7.9 18.0�� .01�


SEP 

13... 1045�590��17.5��.01��.01�� .04
4.6 7.8 .01 .01 .02 .02��


TOTAL DIS-TDIS-

SOLVED TOTAL SOLVED KJEL- SOLVEDTNITRO-T SOL- TOTAL SOLVED 

AMMONIA ORGANIC ORGANIC DAHLT GFN TOTAL TOTALT


DIS-TDIS-TDIS-TT
 

VED- ORTHO ORTHO. 

NITRO- NITRO- NITRO- NITRO- NITRO- NITRO- DIS-T PHOS- RHOS- RHOS-


KJEL. TOTAL�

NITRO- PHOS-T


GEN GFN GEN GEN GEN GEN SOLVED GEN PHORUS PHORUS PHORUS PHORUS 

(N)�� (N) AS N�� (P) (P) 


DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L1 (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) 

(N)�(N) (N) (N)�� (NO3) (P)��(P)��


OCT 

14... .49�.52�.91T4.0T .00
.01T


NOV 
18...�.45�.54�.87�3.9 .02��.00 

JAN 
06...�.34�.38�1.2�5.5 .01��.01 

FEB 
.01T


MAR 

02...�.44T.47T1.5T6.5T .01 


05...�.36�.45�1.?�5.3T .00 


.02T

JUN 

25...�.42� .96T .03T.02
.43� 4.3T

AUG 

09...�.41�.45�.51�2.3� .01
.02�

SEP 

13... .40 .28��.30��.03�.03��
.01��.36 .27�� .42 1.9�.03 .01 


SPE-

CIFIC 


INSTAN- CON-T TOTAL TOTAL 

TANEOUS DUCT-TAIRTTOTAL CAD- CHRO- TOTAL 

DI5- ANCETPH TEMPER- TEMPER- ARSENIC MIUMT
MIUM COBALT 


TIME CHARGE (MICRO-�ATURE ATURETTT(CO)
(AS) (CD) (CR)T
�

DATE MHOS)T(DEG C)T(UG/L) (UG/L)T
(CES)T(UNITS)T(DFG C)T(UG/L)TT(UG/L) 


APR 

22...T20�8.6��15.0��0��
1030T620 12.0 0 20�0 


TOTALT TOTALT SUS-

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELE- TOTAL TOTAL PENDED 

COPPER IRONT
LEAD GANESE MERCURY NICKEL NIUM SILVER ZINC SEDI-

(CU) (FE)TT(MN)TT(NI)TT (ZN)T
(PB) (HG) (SE) (AG)TTMENT 


DATET(UG/L)TT(UG/L)TTTLUG/L)T
(UG/L) (UG/L)T((JG/L) (UG/L) (UG/L) (UG/L)TT(MG/L) 


APR 

<.5 20�
22...�0 410��2 110��1��0 0��66 
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225STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04096326 SOAP CREEK AT ELY ROAD NEAR LITCHFIELD, MI--CONTINUED 

WATEROUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-� POLY.. 

CIFIC� cHt_n-

CON..� TOTAL RINATED 

DUCT- AIR�ORGANIC NAPH-�TOTAL 

ANCE TEMPER... TEMPER- CARBON THA- TOTAL TOTAL CHLOR- TOTAL 


TIME (MICRO- ATURE ATURE (C) LENES PCB ALDRIN DANE ODD 

DATE�MHOS)�(DEG C)��(UG/L)��(UG/L)��(UG/L)
(DEG C) (MG/L) (UG/L) (UG/L)�


MAP 
15...�525��4.5��.00��.00��.00
1315 1.0 7.0 • 0 .0�


TOTAL 

TOTAL TOTAL�� HERTA,
TOTAL�


TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 

nnE DDTTT
AZTNON ELDRIN ENnRIN ETHION CHLOR EPDXIDE LINDANE 


DATE�(UG/L) (UG/L) (UG/L) (UG/L) (UG/L)��(UG/L)�
(UG/L) (UG/L)����� (UG/L) 


MAR 

15... .00 .00��.00��
.00��.00�� .00
.00 .00 .00�


TOTAL�
TOTAL 

TOTAL METHYL METHYL TOTAL TOTAL TOTAL 

MALA- PARA-. PARA. TRI- TOTAL TOTAL��������
TRI.. TOX.. TOTAL 

THION THION THTON THION APHENE THION 2,4-D 2,4,5..1 SILVEX 


DATE�(UG/L) (UG/L) (UG/L) (UG/L)�����(UG/L)��(UG/L)
(UG/L) (UG/L) (UG/L)�


MAR 

15... .00 .00 .00����0��.00��.00
.00 .00 .00�


SUS- SUS-
PENDED PENDED 

TNSTAN- SUS.. SEDI- INSTAN- SUS- SEDI... 
TANFOUS PENDED PENT TANEOUS PENDED MENT 

TEMPER- sEni- nIs- DIS TEMPER- SEDI- 015-
TIME CHARGE ATURE PENT CHARGE TIME CHARGE ATURE MENT CHARGE 

DATE (CFS) (DEG C) (MG/L) (T/DAY) DATE (CFS) (DEG C) (MG/L) (T/DAY) 

OCT MAR 
14... 1120 1? 15.5 6 .19 2... 1440 150 3.5 2 .81 

NOV 3... 1425 240 6.0 7 4.5 
18... 1050 9.9 8.5 11 .29 05... 1145 411 7.0 6 6.7 

JAN APR 
06... 0935 16 1.5 7 .31 22... 1030 20 15.0 66 3.6 

FEB JUN 
05... 1040 13 1.0 18 .63 25... 1015 17 20.5 35 1.6 
18... 1040 185 1.0 6 3.0 AUG 
19... 1415 22R 1.5 5 3.1 09... 1015 5.6 18.0 21 .32 
20... 1120 255 2.0 2 1.4 SEP 
24... 1130 225 2.5 5 3.0 13... 1045 4.6 17.5 6 .07 
26... 0910 172 6.0 6 2.8 



T
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 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096340 ST. JOSEPH RIVER AT CLARENDON, NU 


LOCATION.--Lat 42°07'51", long 84°51'56", in SA SA sec.l1, T.4 S., R.5 W., Calhoun County, Hydrologic Unit 04050001, on left bank 

5 ft (2 m) upstream from bridge on 22 Mile Road at Clarendon, 0.4 mi (0.6 km) upstream from Andrus drain, and at mile 171 (275 km). 


DRAINAGE AREA.--144 mil (373 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--July 1974 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 960 ft (293 m) from topographic map (nearest 10 ft). 


REMARKS.--Water-discharge records good except those for the winter period which are fair. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 810 ft3/s (22.9 m3/s) Mar. 7, 1976, gage height, 7.64 ft (2.329 m); minimum, 

28 ft3/s (0.79 m3/s) Sept. 1, 4, 5, 8, 9, 1976; minimum gage height, 3.81 ft (1.161 m) Sept. 4, 8, 9, 1976. 


EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge of 19.3 ft3/s (0.55 m3/s) was measured, July 9, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 810 ft3/s (22.9 m3/s) Mar. 7, gage height, 7.64 ft (2.329 m); minimum, 28 ft3/s 

(0.79 m3/s) Sept. 1, 4, 5, 8, 9; minimum gage height, 3.81 ft (1.161 m) Sept. 4, 8, 9. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


130 400 29 

2 80 77 199 125 98�288 213 158 180 53 

1 80 77 181 100�299 226 164 185 57 


406 30 

125 467 163
3 77 78 207 96�272 201 147 50 29 

118 548 143
4 74 82 208 94�261 190 136 48 29 


5 72 83 203 104 94�251 128 46
660 180 126 29 


6 71 81 118 742 246 199 118 112 45 29
208 92�

7 70 83 205 115 92�238 110 101 45
800 287 29 

8 69 88 197 110 90�226 342 103 97 44
796 29 

9 192 90�
77 89 110 758 213 366 96 89 43 29 

10 86 91 186 105 90�204 361 89 41 34
702 84 


11 87 92 179 105 100�199 346 85 40 36
633 80 

12 84 94 173 105 110�573 193 318 82 74 40 34 

13 82 92 172 105 150�187 80 69 40 32
540 285 

14 80 87 189 105 186�181 78 66 39 31
507 251 

15 78 85 237 105 486 176 233 75 64 42 31
213�


89 100 464 244 63 33 

17 75 280 95 334�168 90 38 

16 76 290 259�173 77 40 


85 441 321 62 34 

18 75 81 270 90 420 162 286 60 36 34
408� 90 

19 79 250 95 466�155 252 111 34
80 396 57 33 

20 87 79 226 100 507�149 127 56 33
376 229 33 


21 89 84 220 574�149 211 130 64 32 33
105 372 

22 87 86 210 105 611�153 123 70 32
361 195 34 

23 84 83 193 105 596�152 181 107 31 34
353 66 

24 82 79 190 105 342 168 109 66 30 33
564�162 

25 85 78 175 105 540�215 158 143 30 32
332 62 


105 316 149 58 35 

27 88 83 156 100 483�267 142 163 61 32 46 

26 88 81 168 515�253 156 33 


328 

28 85 84 145 100 449�264 135 158 60 47
340 30 

29 82 91 137 100 415�253 139 62 30
331 133 41 

30 79 140 130 100 --- 322 240 136 66 30 39
� 165 

31 77 --- 130 100 310 --- 154 --- 62 29 ---


TOTAL 2485 2582 6106 8416�6349 7092 3537 2628 1193
3295 14822 1001 

MEAN 80.2 86.1 197 106 290�212 229 118 38.5 33.4
478 84.8 

MAX 89 290 130 611�299 366 165 185 57 47
140 800 

MIN 69 77 130 90 90�149 133 75 56 29 29
310 

CFSM .56 .60 1.37 .74 2.01�1.47 1.59 .82 .59 .27
3.32 .23 

IN. .64 .67 1.58 .85 2.17�1.64 1.83 .91 .68 .31 .26
3.83 


CAL YR 1975�TOTAL 54762 MEAN 150 MAX 417 CFSM 1.04
MIN 46��IN 14.15 

WTR YR 1976�TOTAL 59506 MEAN 163 CFSM 1.13 IN 15.37
MAX 800 MIN 29��




-- 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096340 ST. JOSEPH RIVER AT CLARENDON, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1974 to current year. 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: July 1974 to current year. 

SUSPENDED SEDIMENT DISCHARGE: July 1974 to current year. 


REMARKS.--Daily temperature record based on once daily measurements between 1700 and 1900 hours. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SEDIMENT CONCENTRATIONS: Maximum daily mean, 130 mg/L July 23, 1976; minimum daily mean, 1 mg/L on many days during 1974-76. 

SEDIMENT DISCHARGES: Maximum daily, 23 tons (21 tonnes) Mar. 3, July 23, 1976; minimum daily, 0.11 ton (0.10 tonne) Sept. 6, Oct. 23, 

24, 1974. 


EXTREMES FOR CURRENT YEAR.--

SEDIMENT CONCENTRATIONS: Maximum daily mean, 130 mg/L July 23; minimum daily mean, 1 mg/L on many days during October, November, 

March, and May. 


SEDIMENT DISCHARGES: Maximum daily, 23 tons (21 tonnes) Mar. 3, July 23; minimum daily, 0.20 ton (0.18 tonne) Oct. 4. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-

CIFIC� NON-�
DIS* 


INSTAN* CON-�COLOR�CAR- SOLVED 

TANEOUS DUCT-�(PLAT- TUR- HARD- BONATE CAL* 

DIS* ANCE�
PH TEMPER- INUM- 8ID* NESS HARD- CIUM 


TIME CHARGE (MICRO-�ATURE COBALT ITT (CA,MG) NESS�
(CA) 

DATE�(CFS)�(UNITS)��UNITS)��(MG/L)��(MG/L)
MHOS) (DEG C) (JTU) (MG/L)�


FEB 

20...�512��7.8��30��180��49
1600 424 2.0 2 38�


DIS-T DIS-

SOLVEDT SODIUM SOLVEDT DIS-

MAG- DIS-TT PO-T DIS-T
AD-T ALKA-TSOLVED 

NE- SOLVEDTSORP- TAS* BICAR- CAR- LINITY SOLVED CHLO-

SIUM SODIUM PERCENT TIONT AS SULFATE RIDE
SIUM BONATE BONATET

(MG) (NA) SODIUM RATIO (K) (HC031 (CO3) CAC03 (504) (CL) 


DATET(MG/L)TT (MG/L)TT(MG/L)TT(MG/L)
(MG/L) (MG/L1 (MG/L1 (MG/L)T


FEB 

20...T 7 173��
6.5�2.5 142T16
14� .2�� 0�31T


DIS- DIS-TT DIS-T
DIS-TDIS-

DIS-TSOLVED SOLVED On- SOLVED SOLVED SOLVEDTDIS-

SOLVED DIS- SOLIDS SOLIDS SOLVED NITRITE ORTHO. ORTHOT
DIS- SOLVED 

FLUO-T(REST- (SUM OFTPLUSTTPHOS-TTMAN-
SOLVEDT SOLIDS PHOS- SOLVEDT

RIDETDUE AT CONSTI-TNITRATETPHATETTGANESE
SILICAT (TONSTPHORUS IRONT

(F)T180 C)TPERTT(PO4)��(MN)
(SIO2)TTUENTS)T(N) (P) (FE)�


DATE�(MG/L) (MG/L)TT(MG/L)T(MG/L1T(MG/L) (UG/L)T
(MG/L)TDAY)T(MG/L)TT(UG/L) 


FEB 

20...T.2 6.7 244 217 337 .00 .00�80
1.2�� 60�


SPE-

CIFTC 


INSTAN- CON-T DIS-

TANFOUS DUCT-T TOTAL SOLVED TOTAL 

DTS- ANCETPH TEMPER- NITRATE NITRATE NITRITE 


TIME CHARGE (MICRO-TATUPET(N) (N)
(N)TT

DATET(CFS) (UNITS) (mG/L) (MG/L)TT(MG/L)
MHOS)TT(DEG C)TT


OCT 

14... 0940 79 590 8.1 14.5 .90 .00 

28... 1250 81 710 8.0 10.5 .93 .01 


NOV 

18... 0920 82 60S 8.3 8.0 1.1 .01 


DFC 

03... 0945 196 515 7.4 .5 .96 .00 

29... 1100 95 590 7.0 .5 1.3 .01 


JAN 
21... 1025 105 580 7.4 .5 1.6 .01 
FF9 
05... 0935 120 495 7.9 .5 1.6 .01 
18... 0940 398 .0 1.1 .01 

19... 0850 462 * * .0 1.1 .01 

20... 1600 512 424 7.8 2.0 --

24... 0930 566 2.0 1.3 .01 

MAP 

05... 1455 677 740 3.5 .93 .00 

25... 0910 327 505 8.4 10.0 .74 .01 

APP 

13... 0955 187 550 8.6 8.5 .96 .03 


MAY 

11... 0915 350 500 8.4 15.5 .39 .04 


JUN 

25... 0915 141 515 19.0 1.3 .01 

AUG 

09... 0925 42 600 8.1 17.0 1.2 -- .02 

24... 0940 30 610 8.1 20.0 .90 .93 .02 


SEP 

13... 0940 625 7.8 16.5 1.3 1.3 .02 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096340 ST. JOSEPH RIVER AT CLARENDON, MI--CONTINUED 

MATER-(QUALITY DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DTS-TDIS-TTOTAL��
DIS.. DIS. 

TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED KJEL... SOLVED 


nis- NITRITE NITRITE AMMONIA AMMONIA ORGANIC ORGANIC DAHL�
KJEL. 

SOLVED PLUS�
PLUS NITRO.. NITRO.. NITRO.. NITRO.. NITRO- NITRO-

NITRITE NITRATE, NITRATE GEN�GFN GEN��GEN��
GEN GEN 


(N) (N) (N) (N) 

DATE�(MG/L) (MG/L) (MG/L) (MG/L) (MG/L1 (MG/L) (MG/L)��������


(N) (N)��(N)��(N)��(N)��

(MG/L) (MG/L) 


OCT 

14... .90 .00 .50 .50 

28... .94 .00 .42 .42 

NOV 

18... 1.1 .00 .95 ...... .95 


DEC 

03.o. .96 .03 .29 .32 

29... 1.3 .11 .29 .40 


JAN 

21... 1.6 .19 .02 .21 


FER 

05... 1.6 .21 .49 .70 

18... 1.1 .03 .59 .62 

19... 1.1 .03 .... .73 -- .76 

20... .... 1.2 .... --
.,.. .... 

24... 1.3 .01 .61 .... .62 

MAR 

05... .93 .00 .52 .52 

25... .75 .02 .43 .45 

APR 

13... .99 .03 .50 .53 


MAY 

1 1 ••• .43 .04 .51 .55 


JUN 

25... 1.3 .01 .72 .73 

AUG 

09... 1.2 .01 .42 .43 

24... .02 .92 .95 .05 .01 .65 .27 .70 .28 


SEP 

13... .02 1.3 1.3 .05 .03 .43 .35 .48 .38 


DIS-
NITRO-�SOL- TOTAL SOLVED SOLVED 

TOTAL� vEn- ORGANIC 

DIS-�DIS-�


GEN TOTAL TOTAL�ORTHO ORTHO. 
NITRO- DIS.. NITRO... PHOS- PHOS... PHOS PHOS.. PHOS­
GEN SOLVED GEN PHORUS PHORUS PHORUS PHORUS PHORUS 

(P) (P) (P) 

DATE (MG/L) (MG/L1 (MG/L1 (MG/L) (MG/L1 (MG/L) (MG/L) (MG/L) 


(N)�AS N (NO3)��(P)��(P)��


OCT 

14... 1.4 6.2 .06 .04 


1.4 6.0 .07 .04 

NOV 

18... 2.1 9.1 .06 .03 


DEC 

03... 1.3 5.7 .09 .06 


28... 

29... 1.7 7.5 .05 .04 

JAN 

21... 1.8 8.0 .06 .06 


FER 

056.4. 2.3 10 .08 .07 

18... 1.7 7.6 .04 .03 

19... 1.9 8.2 .04 .04 

20... -- ..... -- .00 

24... 1.9 8.5 .01 .02 

MAR 

05... 1.5 6.4 .03 .00 

25... 1.2 5.3 .03 .01 

APR 

13... 1.5 6.7 .05 .03 


MAY 

.98 4.3 .06 .03
11... 

JUN 
25... 2.0 9.0 .13 .04 

AUG 

09... 1.6 7.2 .06 .03 --

24... 1.6 1.2 7.2 .08 .05 .09 .00 

SEP 

13... 1.8 1.7 7.9 .09 .06 .04 
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STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04096340 ST. JOSEPH RIVER AT CLARENDON, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPF-

CIFIC 


INST4N- CON-T TOTAL TOTAL 

TANEnUS DUCT-TAIRTTOTAL CAD- CHRO- TOTAL 

DIS- ANCETPH TEMPER- TEMPER- ARSENIC MIUMT
MIUM COBALT 


TTMF CHARGE (MICRO-TATURE ATURETT(CR)T
(AS) (CD)T(co) 

DATET(CFc)TMHOS)T(UNITS)T(DFG C)TT(UG/L)T(UG/L)
(OFF' C) (UG/L)T(UG/L)T


APR 
22...T0915 153TT555T11.5 14.5��0 0��10�1
8.7�


TOTALT TOTAL� SUS.. 

TOTAL TOTAL TOTAL MAN- TOTAL TOTAL SELF- TOTAL TOTAL PENDEn 

COPPER IRONTGANFSF MERCURY NICKEL MIUM SILVER ZINC SEDI..
LEAD 

(r(I)T (MN) (AG)�MENT
(FF) (R8)TT(HG) (NI) (SE)����(ZN)�


DATET(UG/L)TT(UG/L)TT((IG/L) (UG/L) (UG/L)��(MG/L)
01G/L) (Un/L) (UG/L)TT (UG/L)�


APR 

�
22... 970T3 <.5T3�0 0��10�4
110TT


SPF-T POLY-

CIFICT CHLO 


INSTAN CON-� TOTAL RINATED 

TANEOUS DUCT- AIR�ORGANIC NAPH-� TOTAL 

DIS�TEMPER- TEmPFP- CARRON THA- TOTAL TOTAL CHLOR
ANCE 


TIME CHARGE (MICRO- ATURE ATURF (C)TT ALDRIN DANE
LENES PCB��

DATE 
� 

(CFS)�(DEG C)�(MG/L)TT(UG/L)T
MHOS)�(DEG C) (UG/L) (UG/L)TT(UG/L1 


MAR 

15...T1230 485TT460 1.0TT .00�.0T.0
3.5 8.0�� .00T


TOTAL 

TOTAL� TOTAL�
TOTAL� HEPTA.. 


TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR TOTAL 

onoTDOT��
DOE AZINON ELDRIN ENDRIN ETHION CHLOR EPDXIDE LINDANE 


DATE� (UG/L) (UG/L) ((IG/L)�(UG/L)�
(UG/L) (UG/L)��(LIG/L)��(UG/L)��(UG/L)�(UG/L) 


MAP 

15...�.00TT.00T.00TT.00 .00TT.00
.00 .00T.00 .00T


TOTAL 

TOTAL METHYL METHYL TOTAL TOTAL TOTAL 

MALA....�TRI PARA��TOX... TRI��TOTAL�TOTAL�TOTAL 


TOTAL�


PAPA-T

THION THION THION THION APHENE THION 2,4-0 2,4,5-T SILVEX 


DATE�(UG/L) (UG/L)��(UG/L) (UG/L) (UG/L)��
(UG/L) (UG/L)��(UG/L)��(UG/L) 


MAR 

15...�.00 .00��.00�.00�.00 .00��
.00�0� .00 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096340 ST. JOSEPH RIVER AT CLARENDON. MI--CONTINUED 


TEMPERATURE (DEG. 0 OF MATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
ONCE-DAILY 

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

1 13.5 0.0 0.0 14.5 19.0
2 12.0 1.0 0.0 0.0 11.0 12.0 19.5 16.5
3 0.0 13.0

4 13.D 0.0 12.5 21.0
5 13.5 14.0 
 12.0 16.0 19.0 19.0 

6 14.5 3.5 0.0 0.0 12.0 21.0 18.5
••.••••• 

7 14.0 15.0 2.0 14.0 19.5
8 13.5 0.0 0.0 9.0 22.5 21.09 13.5 14.5 
 0.0 15.0 23.0 23.0 18.5
10 14.0 
 0.0 15.0 

......
11 9.0 1.0 0.0 --- 24.5


12 13.0 --- --- 0.0 --- 16.0 24.0 20.0
13 ”... ...... 5.5 ....... 13.0 23.0
17.5
14 17.0 6.0 --- 0.0 17.0 18.0 ---

15 16.5 5.0 7.0 ...... 
 20.0 18.0 21.0 18.5 

16 ........ 
 7.0 
 18.0

17 11.0 8.5 0.5 17.5 15.0 21.0 21.0 18.0

18 11.0 m 14.5 22.0 19.0

19 8.0 m 
 15.0 19.0
20 13.0 9.0 16.0 18.0 

21 13.0 --- 0.0 17.5 18.5 20.0 25.0

22 14.0 5.0 0•0 0.0 17.5 --- 22.5 13.0 ....... ,.,..,..
23 0.0 17.0 16.0 24.5

24 ”.. --- 0.0 m .... 19.0 26.0

25 14.5 3.0 9.0 
 15.0 --- 13.0 
26 11.5 --- 0.0 5.0 16.0 25.5 12.527 
 2.0 8.5 18.0 25.0 12.5
28 11.0 2.5 1.0 0.0 .. .... 17.0 23.0 24.0 13.5 --- 9.5
29 m 0.0 m --- 13.5 
...,..
30 6.0 0.0 14.0

31 1.0 9.5 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096340 ST. JOSEPH RIVER AT CLARENDON• MI--CONTINUED 


SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY)• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER DECEMBER 

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE 
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) 

1 80 3 .65 77 1 .21 181 10 4.9 
2 80 3 .65 77 5 1.0 199 10 5.4 
3 77 4 .83 78 4 .84 207 9 5.0 
4 74 1 .20 82 1 .22 208 9 5.1 
5 72 3 .58 83 1 .22 203 9 4.9 

6 71 4 .77 81 1 .22 208 8 4.5 
7 70 3 .57 83 2 .45 205 7 3.9 
8 69 2 .37 88 5 1.2 197 10 5.3 
9 77 3 .62 89 4 .96 192 9 4.7 
10 86 1 .23 91 1 .25 186 8 4.0 

11 87 4 .94 92 1 .25 179 11 5.3 
12 84 2 .45 94 1 .25 173 6 2.8 
13 82 3 .66 92 1 .25 172 8 3.7 
14 80 2 .43 87 1 .23 189 6 3.1 
15 78 1 .21 85 1 .23 237 8 5.1 

16 76 5 1.0 89 2 .48 290 9 7.0 
17 75 2 .41 85 1 .23 280 5 3.8 
18 75 11 2.2 81 1 .22 270 6 4.4 
19 79 13 2.8 80 1 .22 250 5 3.4 
20 87 7 1.6 79 1 .21 226 6 3.7 

21 89 8 1.9 84 2 .45 220 7 4.2 
22 87 6 1.4 86 1 .23 210 6 3.4 
23 84 12 2.7 83 1 .22 193 7 3.6 
24 82 16 3.5 79 3 .64 190 2 1.0 
25 85 3 .69 78 4 .84 175 2 .94 

26 88 5 1.2 81 3 .66 168 2 .91 
27 88 9 2.1 83 7 1.6 156 2 .84 
28 85 5 1.1 84 3 .68 145 2 .78 
29 82 3 .66 91 4 .98 137 6 2.2 
30 79 8 1.7 140 13 4.9 130 3 1.1 
31 77 2 .42 --- ........ 130 2 .70 

TOTAL 2485 33.54 2582 19.34 6106 109.67 

JANUARY FEBRUARY MARCH 

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE 
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) 

1 130 4 1.4 100 26 7.0 400 4 4.3 
2 125 2 .68 98 24 6.4 406 4 4.4 
3 125 2 .68 96 25 6.5 467 18 23 
4 118 4 1.3 94 30 7.6 548 3 4.4 
5 104 4 1.1 94 35 8.9 660 3 5.3 

6 118 3 .96 92 40 9.9 742 2 4.0 
7 115 3 .93 92 35 8.7 800 2 4.3 
8 110 3 .89 90 31 7.5 796 4 8.6 
9 110 2 .59 90 37 9.0 758 2 4.1 

10 105 2 .57 90 27 6.6 702 3 5.7 

11 105 3 .85 100 31 8.4 633 3 5.1 
12 105 2 .57 110 20 5.9 573 3 4.6 
13 105 2 .57 150 12 4.9 540 3 4.4 
14 105 2 .57 186 9 4.5 507 3 4.1 
15 105 2 .57 213 7 4.0 486 3 3.9 

16 100 2 .54 259 5 3.5 464 3 3.8 
17 95 2 .51 334 5 4.5 441 3 3.6 
18 90 2 .49 408 2 2.2 420 4 4.5 
19 95 8 2.1 466 4 5.0 396 4 4.3 
20 100 7 1.9 507 12 16 376 4 4.1 

21 105 9 2.6 574 3 4.6 372 4 4.0 
22 105 13 3.7 611 3 4.9 361 4 3.9 
23 105 6 1.7 596 3 4.8 353 4 3.8 
24 105 13 3.7 564 3 4.6 342 4 3.7 
25 105 8 2.3 540 3 4.4 332 2 1.8 

26 105 16 4.5 515 3 4.2 316 4 3.4 
27 100 19 5.1 483 3 3.9 328 4 3.5 
28 100 17 4.6 449 3 3.6 340 1 .92 
29 100 17 4.6 415 4 4.5 331 1 .89 
30 100 26 7.0 --- ..... --- 322 1 .87 
31 100 26 7.0 310 1 .84 

TOTAL 3295 64.57 8416 176.5 14822 138.12 



 
232 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096340 ST. JOSEPH RIVER AT CLARENDON• MI--CONTINUED 


SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY)• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL� MAY� JUNE 

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE 
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) 

1 299 2 1.6 226 20 12 164 22 9.7 
2 288 4 3.1 213 11 6.3 158 27 12 
3 272 4 2.9 201 10 5.4 147 31 12 
4 261 6 4.2 190 8 4.1 136 38 14 
5 251 5 3.4 180 26 13 128 34 12 

6 246 6 4.0 199 10 5.4 118 31 9.9 
7 238 6 3.9 287 2 1.5 110 21 6.2 
8 226 4 2.4 342 1 .92 103 30 8.3 
9 213 6 3.5 366 2 2.0 96 30 7.8 
10 204 4 2.2 361 2 1.9 89 29 7.0 

11 199 10 5.4 346 15 14 85 23 5.3 
12 193 15 7.8 318 10 8.6 82 38 8.4 
13 187 20 10 285 24 18 80 28 6.0 
14 181 20 9.8 251 18 12 78 35 7.4 
15 176 23 11 233 17 11 75 35 7.1 

16 173 24 11 244 10 6.6 77 34 7.1 
17 168 26 12 321 3 2.6 90 27 6.6 
18 162 30 13 286 4 3.1 90 23 5.6 
19 155 30 13 252 19 13 111 24 7.2 
20 149 30 12 229 22 14 127 24 8.2 

21 149 36 14 211 10 5.7 130 37 13 
22 153 32 13 195 7 3.7 123 29 9.6 
23 152 30 12 181 7 3.4 107 38 11 
24 162 19 8.3 168 7 3.2 109 40 12 
25 215 8 4.6 158 10 4.3 143 24 9.3 

26 253 11 7.5 149 20 8.0 156 24 10 
27 267 7 5.0 142 25 9.6 163 21 9.2 
28 264 20 14 135 40 15 158 22 9.4 
29 253 8 5.5 133 29 10 139 36 14 
30 240 6 3.9 136 25 9.2 165 31 14 
31 --- --- --- 154 27 11 --- --- ---

TOTAL 6349 224.0 7092 238.52 3537 279.3 

JULY AUGUST SEPTEMBER 

MEAN MEAN MEAN 
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE 
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) 

1�185 23 11 57 40 6.2 29 10 .78 
2�180 22 11 53 77 11 30 7 .57 
3�163 28 12 50 75 10 29 14 1.1 
4�143 34 13 48 73 9.5 29 14 1.1 
5�126 36 12 46 86 11 29 12 .94 

6�112 37 11 45 18 2.2 29 8 .63 
7�101 32 8.7 45 16 1.9 29 7 .55 
8�97 39 10 44 21 2.5 29 7 .55 
9�89 36 8.7 43 16 1.9 29 12 .94 
10�84 28 6.4 41 18 2.0 34 9 .83 

11�80 25 5.4 40 14 1.5 36 17 1.7 
12�74 25 5.0 40 16 1.7 34 10 .92 
13�69 25 4.7 40 20 2.2 32 8 .69 
14�66 25 4.5 39 20 2.1 31 7 .59 
15�64 25 4.3 42 26 2.9 31 6 .50 

16�63 25 4.3 40 17 1.8 33 10 .89 
17�62 25 4.2 38 20 2.1 34 10 .92 
18�60 25 4.1 36 12 1.2 34 9 .83 
19�57 25 3.8 34 6 .55 33 12 1.1 
20�56 25 3.8 33 7 .62 33 14 1.2 

21�64 63 11 32 5 .43 33 6 .53 
22�70 38 7.2 32 4 .35 34 7 .64 
23�66 130 23 31 9 .75 34 8 .73 
24�06 20 3.6 30 9 .73 33 9 .80 
25�62 20 3.3 30 10 .81 32 7 .60 

26�58 59 9.2 33 7 .62 35 7 .66 
27�61 18 3.0 32 5 .43 46 18 2.2 
28�60 11 1.8 30 9 .73 47 5 .63 
29�62 8 1.3 30 9 .73 41 4 .44 
30�66 15 2.7 30 11 .89 39 12 1.3 
31�62 10 1.7 29 9 .70 --- --- ---

TOTAL�2628 215.7 1193 82.04 1001 25.86 

YEAR�59506.0 1607.16 



STREAMS TRIBUTARY TO LAKE MICHIGANT 233 


04096400 ST. JOSEPH RIVER NEAR BURLINGTON, MI 


LOCATION.--Lat 42°06'10", long 85°02'25", in SW' 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 km) 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. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--14 years, 162 ft3/s (4.588 m3/s), 10.95 in/yr (278 m/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; minimum gage height, 1.54 ft 

(0.469 m) Sept. 1-9, 15, 16, 25, 1976. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,030 ft3/s (29.2 m3/s), Mar. 6, gage height, 5.31 ft (1.618 m); minimum, 34 ft3/s 

(0.96 m3/s) Sept. 16, 25, 26; minimum gage height, 1.54 ft (0.469 m) Sept. 1-9, 15, 16, 25. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 107 101 241 180 120 574 420 317 207 252 76 36 

2 109 102 247 175 120 601 410 301 206 243 68 36 

3 107 105 252 170 120 721 390 289 195 225 62 36 

4 104 108 752 165 120 804 370 272 182 205 59 36 

5 100 110 251 158 120 919 351 258 171 183 57 36 


6 96 110 265 155 120 1020 336 310 163 165 56 36 

7 94 115 277 150 120 996 325 541 153 150 55 36 

8 93 119 266 150 120 994 311 573 144 140 54 36 

9 100 120 261 145 120 982 295 518 136 134 52 36 

10 108 125 251 145 119 948 283 505 128 126 52 39 


11 112 122 245 140 130 884 277 488 121 117 48 42 

12 112 123 238 140 140 819 267 459 116 108 48 42 

13 109 123 239 140 180 787 259 418 110 99 49 39 

14 105 119 286 135 240 733 254 374 107 92 49 37 

15 102 114 381 135 310 678 247 340 103 87 51 36 


16 100 114 430 135 387 642 242 323 104 84 52 37 

17 99 115 391 130 474 605 234 382 106 81 49 39 

18 99 110 352 130 521 569 227 429 116 77 46 39 

19 104 107 313 130 553 543 220 385 141 72 45 39 

20 111 109 307 130 568 519 212 335 151 71 43 40 


21 114 116 283 130 622 501 211 303 156 88 42 39 

22 114 116 275 125 797 482 219 276 156 90 41 39 

23 111 114 289 125 833 463 214 257 145 89 41 39 

24 108 110 253 125 793 448 230 242 154 84 40 37 

25 110 108 252 125 751 435 334 227 192 80 39 37 


26 111 107 230 125 716 418 425 215 191 72 40 41 

27 113 113 219 125 679 448 399 204 190 76 42 52 

28 111 113 214 125 637 502 378 195 190 75 40 57 

29 107 128 193 126 592 489 360 193 182 78 38 54 

30 104 198 194 125 --- 465 337 192 221 82 37 49 

31 101 --- 185 120 --- 438 --- 200 --- 82 37 ---


TOTAL 3275 3494 8332 4314 11122 20427 9037 10321 4637 3607 1508 1197 

MEAN 106 116 269 139 384 659 301 333 155 116 48.6 39.9 

MAX 114 198 430 180 833 1020 425 573 221 252 76 57 

MIN 93 101 185 120 119 418 211 192 103 71 37 36 

CFSM .53 .58 1.34 .69 1.91 3.28 1.50 1.66 .77 .58 .24 .20 

IN. .61 .65 1.54 .80 2.06 3.78 1.67 1.91 .86 .67 .28 .22 


CAL YR 1975�TOTAL 73983 MEAN 203 MAX 480 MIN 67 1.01 IN 13.69
CFSM�

WTR YR 1976�81271 MAX MIN 36 IN 15.04
TOTAL MEAN 222 1020 CFSM 1.10 




234T STREAMS TRIBUTARY 11) LAKE MICHIGAN 


04096515 HOG CREEK NEAR ALLEN, MI 


LOCATION.--Lat 41°56'55", long 84°49'40", in NEU SE' 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 fair. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--7 years, 42.2 ft3/s (1.195 m3/s), 11.77 in/yr (299 mmiyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 304 ft3/s (8.61 m3/s) Mar. 5, 1976, gage height, 5.33 ft (1.625 m); maximum gage 

height, 5.73 ft (1.747 m) Feb. 20, 1971 (backwater from ice); minimum discharge, 1.2 ft3/s (0.034 m3/s) Aug. 20, 21, 1971, gage 

height, 1.35 ft (0.411 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 304 ft3/s (8.61 m3/s) Mar. 5, gage height, 5.33 ft (1.625 m); minimum, 3.5 ft3/s 

(0.099 m3/s) Sept. 1, 7; minimum gage height, 1.37 ft (0.418 m) Sept. 24. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


17 37 62� 4.0
1 19 114 36 136 79 43 75 14 

2 18 18 116 37 31 179 79 37 69 12 4.3
60�

3 17 21 106 36 34 240 77 59�56 4.3
32 11 

4 17 24 92 35 34 278 75 28 45 4.3
56�11 

5 16 22 81 37 33 297 72 24 39 9.9 4.1
49�


6 16 21 80 36 33 68 72�34 9.9 4.1
301 22 

24 81 34 20
7 15 34 275 64 122�31 9.6 3.7 


8 15 27 78 35 38 238 59 18 29 9.1
135� 3.8 

9 22 25 75 35 37 210 55 17 26 8.5
123� 4.5 

10 25 28 71 35 39 185 51 16 23 8.3
108� 6.7 


11 22 30 68 35 44 168 53 15 21 7.8
92� 5.4 

12 20 27 64 36 50 155 51 15 18 7.8 4.7
80�

13 19 64 60 148 48 70�16 7.8 4.3
26 36 14 

14 18 24 75 36 79 141 46 63�14 7.6 4.1
13 

15 17 22 99 36 105 131 60�13 7.4 3.8
44 12 


16 17 22 115 37 152 122 43 18 13 7.4
65� 4.1 

17 16 21 120 33 202 114 41 20 12 7.1
85� 4.9 

18 16 20 114 36 236 39 17 11 6.9 4.7
106 94�


19 36 84� 4.3
19 19 105 226 101 36 32 10 6.4 

20 22 21 89 36 200 98 34 51 10 6.2
72� 4.3 


21 21 30 82 36 190 102 35 56 14 5.8 4.4
66�

22 19 28 66 36 208 37 49 15 5.8
100 57� 4.1 

23 18 25 71 36 209 95 39 50�16 5.6
41 4.0 

24 18 22 60 36 88 46 45�17 5.2 3.8
192 44 

25 23 23 54 36 175 86 84 71 15 5.2
42� 3.8 


26 25 22 47 36 160 84 103 39�13 5.6 5.4
86 

27 22 22 43 36 145 88 99 87 13 5.6
36� 8.9 

28 20 24 41 34 133 87 76 13 5.4
94 33� 6.1 

29 19 40 40 36 122 77 65 19 4.9 5.3
92 33�

30 18 92 38 34 --- 88 68 70 18 4.5 5.0
36�

31 17 --- 38 33 83 --- 43�15 ---
--- 4.1 


TOTAL 586 787 2387 1103 3237 1789 1109 733 233.4 139.2
4623 2091�

MEAN 18.9 26.2 77.0 35.6 112 59.6 37.0 23.6 7.53 4.64
149 67.5�

MAX 25 92 120 37 236 301 103 87 75 14
135� 8.9 

MIN 15 17 38 31 83 34 12 10 4.1 3.7
33 33�

CFSM .39 .54 1.58 .73 2.30 3.06 1.22 .76 .48 .15
1.39� .10 

IN. .45 .60 1.82 .84 2.47 3.53 1.37 .85 .56 .18
1.60� .11 


CAL YR 1975�19673.9 MAX 198 CFSM�IN 15.03
TOTAL MEAN 53.9 MIN 9.9 1.11 

WTR YR 1976�18817.6 MAX 301 CFSM�IN 14.37
TOTAL MFAN 51.4 MIN 3.7 1.06 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096600 COLDWATER RIVER NEAR HODUNK, MI 


LOCATION.--Lat 42°01'45", long 85°06'25", in NW' NE1/4 sec.22, T.5 S., R.7 W., Branch County, Hydrologic Unit 04050001, on downstream 

side of bridge on Girard Rd., 2.5 mi (4.0 km) northwest of Hodunk, and 3.5 mi (5.6 km) upstream from mouth. 


DRAINAGE AREA.--293 mil (759 km2). 


PERIOD OF RECORD.--October 1962 to current year. 


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.--14 years, 233 ft3/s (6.599 m3/s), 10.80 in/yr (274 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,230 ft3/s (63.2 m3/s) Mar. 8, 9, 1974, gage height, 7.69 ft (2.344 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, 1,860 ft3/s (52.7 m3/s) Mar. 6, gage height, 8.18 ft (2.493 m); minimum, 27 ft3/s 

(0.76 m3/s) Sept. 7, 8, 9, gage height, 2.57 ft (0.783 m). 


REVISIONS.--The maximum discharge for water year 1974 has been revised to 1,620 ft3/s (45.9 m3/s) Mar. 8, 9, 1974, gage height, 7.69 ft 

(2.344 m); revised daily discharges, in cubic feet per second, for the high-water period in March 1974, are given below. These 

figures supersede those published in the report for 1974. 


Mar. 5T1150TMar. 9T1570TMar. 13T1130 

6T1060T10T1420T14T1070 

7T1130T11T1290T15T1000 

8T1450T12T1200T16T940 


MonthTTotalTMeanTMaxTMinTCfsmTIn. 


March 1974T26641T859T1570T500T2.93T3.38 

Wtr Yr 1974T110597T303T1570T46T1.03T14.04 

Cal Yr 1974T107550T295T1570T43T1.01T13.65 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBEP 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 125 166 325 290 186 857 653 495 290 295 108 29 

2 121 165 379 280 187 959 632 465 277 341 104 29 

3 119 169 412 280 190 1250 620 438 255 306 94 30 

4 117 171 388 270 185 1510 593 412 236 277 90 30 

5 115 169 364 270 179 1640 572 384 220 252 88 29 


6 110 166 358 260 177 1710 552 465 186 231 84 29 

7 108 170 362 260 180 1610 530 734 139 214 81 28 

8 107 173 358 260 167 1460 509 932 136 204 75 28 

9 115 174 352 248 179 1330 492 881 134 194 71 29 

10 124 174 340 250 170 1230 471 788 130 184 61 35 


11 125 173 332 240 180 1140 460 701 130 171 32 37 

12 123 169 325 240 200 1080 449 626 130 156 32 36 

13 121 160 329 235 270 1050 436 566 125 144 30 32 

14 118 151 375 231 370 1040 428 525 121 132 31 31 

15 118 151 492 226 508 992 417 501 119 123 34 32 


16 121 147 572 223 660 941 401 482 119 110 37 32 

17 125 147 588 223 905 902 390 495 119 84 49 34 

18 124 140 536 220 1120 869 368 519 121 82 43 34 

19 137 136 489 220 1130 836 328 498 139 81 48 34 

20 156 139 460 211 1080 812 260 471 154 81 43 34 


21 168 143 440 203 1070 788 186 449 156 96 46 34 

22 172 145 410 204 1140 788 212 417 156 98 37 32 

23 175 146 379 205 1180 776 233 379 154 102 35 31 

24 178 141 364 195 1100 749 277 355 171 102 34 30 

25 181 137 341 195 1040 719 487 339 217 104 34 32 


26 186 136 331 195 992 698 644 322 231 102 36 49 

27 189 141 321 194 950 716 689 306 233 110 35 58 

28 186 140 309 200 899 752 638 290 236 110 43 56 

29 178 161 300 195 854 755 581 290 233 119 32 52 

30 173 241 298 193 --- 725 533 285 271 116 32 55 

31 171 --- 290 185 683 --- 287 --- 112 30 ---


TOTAL 4386 4741 11919 7101 17448 31367 14041 15097 5338 4833 1629 1061 

MEAN 141 158 384 229 602 1012 468 487 178 156 52.5 35.4 

MAX 189 241 588 290 1180 1710 689 932 290 341 108 58 

MIN 107 136 290 185 167 683 186 285 119 81 30 28 

CFSM .48 .54 1.31 .78 2.05 3.45 1.60 1.66 .61 .53 .18 .12 

IN. .56 .60 1.51 .90 2.22 3.98 1.78 1.92 .68 .61 .21 .13 


CAL YR 1975�TOTAL 111176 MAX MIN 70 14.12
MEAN 305�850 CFSM 1.04 IN�

WTR YR 1976�TOTAL 118961 MAX CFSM�IN�
MEAN 325�1710 MIN 28 1.11 15.10 




 

      

     
     

236� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096900 NOTTAKA CREEK NEAR ATHENS, Na 


LOCATION.--Lat 42°03'20", long 85°18'30", in NW4 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 km2). 


PERIOD OF RECORD.--October 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 850 ft (259 m) from topographic map (nearest 10 ft). 


REM4RKS.--Records good except those for the winter period, which are fair. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--10 years, 148 ft3/s (4.191 m3/s), 12.41 in/yr (315 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 808 ft3/s (22.9 m3/s) Mar. 6, 1976, gage height, 4.46 ft (1.359 m); maximum gage 

height, 4.66 ft (1.420 m) Feb. 3, 1968; minimum discharge, 25 ft3/s (0.71 m3/s) Sept. 15, 16, 19, 1976; minimum gage height, 0.37 ft 

(0.113 m) Oct. 16, 18, 20, 21, Nov. 8, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 808 ft3/s (22.9 m3/s) Mar. 6, gage height, 4.46 ft (1.359 m); minimum, 25 ft3/s 

(0.71 m3/s) Sept. 15, 16, 19; minimum gage height, 0.56 ft (0.171 m) Sept. 23, 24. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 91 8? 229 120 120 302 353 337 190 135 80 44 
2 89 88 241 120 120 328 333 294 183 142 77 43 
3 87 93 229 120 120 428 318 270 180 137 74 42 
4 85 98 207 120 120 539 301 258 173 127 71 40 
5 84 102 180 120 120 687 282 243 165 117 70 38 

6 82 102 190 120 120 794 263 270 153 106 70 35 
7 Su IOU 213 120 120 791 244 381 142 98 68 33 
6 79 103 221 120 120 708 226 478 131 92 67 34 
9 80 104 216 120 120 599 211 486 121 86 65 35 

10 82 108 200 120 120 517 198 452 114 d2 63 39 

11 81 106 186 125 120 458 194 406 110 79 59 36 
12 80 106 171 125 120 417 188 357 106 75 58 35 
13 83 103 167 120 130 404 183 309 104 71 58 33 
14 81 98 200 120 170 397 176 274 102 12 59 28 
15 80 96 282 12U 250 .389 170 249 101 70 61 26 

16 79 94 338 120 299 372 165 239 105 69 60 26 
17 79 92 362 120 .355 347 161 251 105 68 57 26 
18 76 90 334 120 367 317 153 308 104 67 55 27 
19 81 88 300 120 420 293 146 3S0 112 66 51 26 
20 8i 9U 312 120 423 275 142 345 109 67 50 30 

21 90 96 292 120 436 287 144 322 105 86 49 31 
22 91 105 150 120 510 307 156 292 102 95 47 29 
23 89 106 140 120 538 306 159 261 99 99 46 28 
24 86 101 130 120 514 296 175 236 102 96 47 29 
25 90 99 130 120 475 281 274 216 115 91 46 30 

26 92 94 130 12u 434 259 401 201 116 84 48 40 
27 94 99 130 120 390 273 465 187 111 83 48 47 
28 93 96 130 120 351 340 495 178 106 81 48 48 
29 90 109 130 120 312 396 452 173 105 83 47 47 
30 87 175 130 120 --- 396 391 177 124 83 46 46 
31 86 --- 130 120 362 --- 193 --- 83 45 ---

TOTAL 2630 3030 6400 3730 7834 12689 7541 8993 3695 2790 1790 1051 
MEAN 85.0 101 206 120 270 416 251 290 123 90.0 57.7 35.0 
MAX 94 175 362 125 538 794 495 486 190 142 80 48 
MIN 78 87 130 120 120 259 142 173 99 66 46 26 
CFSM .5e .o2 1.21 .14 1.67 2.57 1.55 1.79 .76 .56 .36 .22 
IN. .61 .7u 1.47 .06 1.80 2.96 1.13 2.07 .85 .64 .41 .24 

CAL YR 1975 TOTAL 55616 'EAN 152 MAX 384 ITN 54 CFSM .94 IN 12.77 
wIR YR 1976 TOTAL 62379 mFAN 1/0 MAX 794 MIN 26 CFSM 1.05 IN 14.32 
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04097170 PORTAGE RIVER NEAR VICKSBURG, NI 


LOCATION.--Lat 42°06'53", long 85°29'08", in SA sec.16, T.4 S., R.10 W., Kalamazoo County, Hydrologic Unit 04050001, on right bank 

15 ft (5 m) upstream from bridge on W Avenue, 2.4 wi (3.9 km) east of Vicksburg. 


DRAINAGE AREA.--68.2 mil (176.6 km2). 


PERIOD OF RECORD.--March 1946 to September 1951, October 1964 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 839.94 ft (256.014 m) above mean sea level. Mar. 13, 1946 to Sept. 30, 1951, non-

recording gage at same site and datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--17 years, 62.4 ft3/s (1.767 m3/s), 12.43 in/yr (316 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 356 ft3/s (10.1 m3/s) Apr. 7, 1947, gage height, 5.66 ft (1.725 m); minimum, 

10 ft3/s (0.28 m3/s) on many days during July and August, 1965; minimum gage height, 3.08 ft (0.939 m) July 17, Aug. 14, 1946, 

July 30, 31, 1965. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 274 ft3/s (7.76 m3/s) Mar. 5, gage height, 5.38 ft (1.640 m); minimum, 17 ft3/s 

(0.48 m3/s) Sept. 4, 5, 7, 8, 9; minimum gage height, 3.34 ft (1.018 m) Sept. 9, 19. 


DISCHARGE, IN CURIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


NovTJAN
DAY OCT DECTFER��APR��JUN�AUG
MAR MAY JUL SEP 


1 61 61 85 87 52 132 131 120 62 50 28 19 

2 60 61 84 84 50 146 128 116 60 44 28 19 

3 59 63 83 82 51 183 122 117 58 41 27 19 

4 58 
 66 81 78 50 202 118 111 56 40 26 18 

5 56 67 79 77 49 243 111 103 54 38 26 18 


6 56 67 92 75 49 271 106 113 52 38 26 18 

7 55 68 101 74 48 262 102 154 51 36 25 18 

8 54 70 100 72 48 254 98 147 49 36 25 18 

9 55 70 100 65 52 237 93 137 48 34 24 18 

10 54 69 99 79 56 222 88 130 47 34 24 21 


11 54 71 97 69 59 207 89 124 46 33 24 19 

12 54 69 96 69 60 197 85 115 44 32 24 19 

13 53 69 96 70 76 195 82 108 47 31 23 19 

14 53 67 106 70 84 188 79 102 45 30 23 19 

15 53 64 139 66 89 181 77 97 43 30 22 19 


16 54 63 153 69 104 172 76 95 43 29 21 20 

17 55 61 151 66 112 164 74 101 41 29 21 20 

18 56 61 142 65 115 153 72 97 40 28 20 20 

19 58 60 134 62 120 143 73 90 45 27 19 20 

20 60 60 128 62 119 138 72 84 42 28 19 21 


21 60 61 122 60 143 156 71 81 41 31 19 22 

22 59 62 116 60 181 152 71 77 40 30 18 22 

23 59 60 112 60 175 141 70 72 38 30 18 22 

24 59 60 
 110 61 170 131 75 69 39 29 19 22 

25 62 60 105 61 164 129 113 67 42 29 18 21 


26 63 58 103 62 156 124 142 64 39 28 19 24 

27 63 59 99 63 146 134 137 62 38 29 18 26 

28 63 58 95 61 137 154 135 60 37 29 19 25 

29 63 63 94 60 130 146 130 61 37 29 19 25 

30 62 81 90 60 --- 138 124 61 46 28 19 26 

31 61 --- 88 56 133 --- 63 --- 28 19 ---


TOTAL 1792 1929 3280 2105 2845 5428 2944 2998 1370 1008 680 617 

MEAN 57.8 64.3 106 67.9 98.1 175 98.1 96.7 45.7 32.5 21.9 20.6 

MAX 63 81 153 87 181 271 142 154 62 50 28 26 

MIN 53 58 79 56 48 124 70 60 37 27 18 18 

CFSM .85 
 .94 1.55 1.00 1.44 2.57 1.44 1.42 .67 .48 .32 .30 

IN. .98 1.05 1.79 1.15 1.55 2.96 1.61 1.64 .75 .55 .37 .34 


CAL YR 1975�26695 MEAN 73.1�MIN 30�
TOTAL MAX 153�CFSM 1.07 IN 14.56 

WTR YR 1976�
TOTAL 26996 MEAN 73.8�MIN 18�
MAX 271�CFSM 1.08 IN 14.72 
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04097500 ST. JOSEPH RIVER AT THREE RIVERS, Na 


LOCATION.--Lat 41°56'25", long 85°38'00", in SW4 SEU 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) above mean sea level (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.--23 years, 1,097 ft3/s (31.07 m3/s), 11.04 in/yr (280 m/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 m3/s) Apr. 27, 1950, gage height, 10.6 ft 

(3.23 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,810 ft3/s (165 m3/s) Mar. 7, gage height, 9.08 ft (2.768 m); minimum, 278 ft3/s 

(7.87 m3/s) Sept. 5.
(7.87 m3/s) Sept. 4, 5, gage height, 2.34 ft (0.713 m); minimum daily, 278 ft T


DISCHARGE,TIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAY OCT NOVTDECTJANTFEB�MAR APR��MAY JUN�JUL AUG SEP 

1 830 761 1400 1470 1020 3240 2930 2590 1740 1580 874 430 
2 929 782 1520 1350 1080 3250 2770 2420 1670 1590 748 422 
3 818 759 1620 1500 1160 3530 2670 2340 1580 1520 688 346 
4 766 778 1590 1360 921 4090 2610 2050 1470 1450 682 282 
5 771 922 1580 1170 877 4880 2500 1940 1390 1390 635 278 

6 774 1030 1680 1110 960 5470 2410 2170 1240 1330 682 282 
7 771 805 1770 1230 1080 5780 2300 2360 1210 1220 682 330 
8 770 819 1800 1350 973 5740 2200 3000 1270 1050 625 370 
9 675 939 1790 1140 947 5530 1970 3540 1270 1050 605 414 
10 697 918 1740 913 938 5200 1950 35/0 1100 991 585 466 

11 759 925 1680 957 927 4850 1960 3440 991 958 575 452 
12 745 884 1650 1270 1070 4530 1920 3260 946 796 580 426 
13 692 929 1620 1320 1330 4320 1770 2980 1010 724 540 430 
14 708 888 1660 1270 1590 4110 1730 2720 964 772 452 410 
15 739 855 1890 1210 1790 3920 1730 2600 898 802 452 402 

16 752 807 2270 1190 2150 3720 1730 2600 964 694 461 398 
17 755 795 2540 1000 2660 3580 1680 ?640 991 730 457 358 
18 814 751 2610 1190 2960 3340 1580 2500 946 742 452 294 
19 808 767 2420 1170 3230 3070 1580 2270 998 645 439 298 
20 693 762 2260 901 3370 3040 1560 2260 998 635 410 390 

21 664 825 2110 1050 3770 3050 1440 2280 1080 940 366 475 
22 737 840 1780 1200 3990 3010 1390 2220 1040 1070 366 443 
23 783 932 1740 1190 4310 2920 1470 2120 940 1150 382 366 
24 834 839 1850 1090 4310 2800 1680 1970 1050 1120 434 346 
25 886 804 1750 922 4140 2670 1800 1540 1270 1020 418 294 

26 868 803 1710 898 3920 2650 2350 1580 1290 946 406 366 
27 807 830 1610 1000 3670 2720 2780 1500 1250 940 418 640 
28 769 948 1580 1080 3480 2800 3010 1590 1200 838 426 640 
29 873 899 1440 1060 3250 3080 3070 1580 1170 886 398 590 
30 912 1010 1380 1030 --- 3110 2880 1520 1490 904 410 565 
31 770 --- 1560 998 3060 --- 1530 --- 898 439 ---

TOTAL 24169 25606 55600 35589 65873 117060 63420 72680 35426 31381 16087 12203 
MEAN 780 854 1794 1148 2271 3776 2114 2345 1181 1012 519 407 
MAX 929 1030 2610 1500 4310 5780 3070 3570 1740 1590 874 640 
MIN 664 751 1380 898 877 2650 1390 1500 898 635 366 278 
CFSM .58 .63 1.33 .85 1.68 2.80 1.57 1.74 .87 .75 .38 .30 
IN. .67 .71 1.53 .98 1.82 3.23 1.75 2.00 .98 .86 .44 .34 

TOTAL 514278 MEAN 1409 MAX� IN 14.17 

WTR YR 1976�TOTAL 555094 MEAN 1517 MAX� IN 15.30 

CAL YR 1975� 2760 MIN 493 CFSM 1.04�


5780 MIN 278 CFSM 1.12�
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04097540 PRAIRIE RIVER NEAR NOTTAWA, MI 


LOCATION.--Lat 41°53'18", long 85°24'34", in NW4 SW14 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.--Water-stage recorder. Altitude of gage is 850 ft (259 m) from topographic map (nearest 10 ft). 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--14 years, 88.4 ft3/s (2.503 m3/s), 11.33 in/yr (288 mm/yr)• 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 523 ft3/s (14.8 m3/s), Mar. 6, 1976, gage height, 5.66 ft (1.725 m); minimum, 

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, 523 ft3/s (14.8 m3/s) Mar. 6, gage height, 5.66 ft (1.725 m); minimum, 27 ft3/s 

(0.76 10/s), Sept. 8, 9, gage height, 2.21 ft (0.674 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 74 66 142 110 84 239 201 169 104 119 78 33 
2 75 67 163 110 84 283 192 159 104 118 75 33 
3 73 68 167 110 84 367 183 152 100 110 71 32 
4 71 69 159 105 84 431 178 145 97 100 66 31 
5 68 68 147 105 84 496 173 137 93 94 62 30 

6 68 68 145 103 84 520 167 164 89 86 60 29 
7 66 69 142 102 82 506 162 227 85 82 59 29 
8 66 70 139 105 82 477 157 269 81 78 58 28 
9 66 71 139 100 82 424 151 282 78 75 57 29 
10 67 72 134 100 82 369 145 268 76 72 55 34 

11 68 71 128 100 82 328 143 238 74 68 52 36 
12 68 71 124 98 84 303 140 209 77 62 50 36 
13 68 69 122 98 90 294 136 187 85 56 49 34 
14 67 67 127 96 125 285 133 173 82 54 49 32 
15 66 65 149 96 170 275 130 165 78 52 49 35 

16 66 63 162 94 201 259 128 166 76 51 48 35 
17 65 62 176 94 247 245 125 164 74 50 47 34 
18 65 61 178 92 285 231 121 159 75 49 46 33 
19 67 60 165 92 308 219 117 151 80 47 44 32 
20 69 61 154 92 313 212 115 143 80 49 43 32 

21 71 64 150 90 323 207 114 136 80 101 41 32 
22 72 67 140 90 325 203 115 129 79 119 40 32 
23 71 67 134 88 318 204 115 123 76 133 38 31 
24 70 65 126 88 308 199 122 118 80 127 37 30 
25 72 65 121 88 290 193 155 114 92 114. 35 30 

26 72 64 120 88 269 187 183 111 99 101 35 33 
27 72 66 119 88 247 203 211 107 103 94 35 41 
28 71 66 115 86 228 217 217 104 99 85 36 43 
29 70 77 115 86 212 221 203 106 101 85 36 41 
30 69 113 115 86 --- 219 183 105 III 80 35 39 
31 67 --- 110 86 209 --- 105 --- 80 34 ---

TOTAL 2140 2052 4327 2966 5257 9025 4615 4985 2608 2591 1520 999 
MEAN 69.0 68.4 140 95.7 181 291 154 161 86.9 83.6 49.0 33.3 
MAX 75 113 178 110 325 520 217 282 111 133 78 43 
MIN 65 60 110 86 82 187 114 104 74 47 34 28 
CFSM .65 .65 1.32 .90 1.71 2.75 1.45 1.52 .82 .79 .46 .31 
IN. .75 .72 1.52 1.04 1.84 3.17 1.62 1.75 .92 .91 .53 .35 

CAL YR 1975�TOTAL 40186 MEAN 110 MAX 315�MIN 36�CFSM 1.04 IN 14.10 
WTR YR 1976�TOTAL 43085 MEAN 118 MAX 520�MIN 28�CFSM 1.11 IN 15.12 



240T
 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04097970 LIME LAKE OUTLET AT PANAMA, IN 


LOCATION.--Lat 41°42'46", long 85°07'10", in NA NW4 sec,35, T,38 N„ R.12 E., Steuben County, 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) above mean sea level. 


REMARKS.--Records fair. Occasional regulation by control structure for Lime Lake. 


AVERAGE DISCHARGE.--7 years, 7.19 ft3/s (0.204 m3/s), 5.58 in/yr (142 m/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 34 ft3/s (0.96 m3/s) Mar. 5, 1976, gage height, 4.59 ft (1.399 m); no flow at 

times during 1971 and 1972. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 34 ft3/s (0.96 m3/s) Mar, 5, gage height, 4.59 ft (1.399 m); minimum daily discharge, 

0.05 ft3/s (0.001 m3/s) Sept. 3-9. 


DISCHARGE,� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 

MEAN VALUES 


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


1 3.9 1.3 8.6 10 7.8 27 24 17 2.4 14 3.2 .10 

2 3.3 1.6 8.3 10 7.5 28 24 17 2.0 15 2.6 .06 

3 3.0 2.0 8.1 10 7.3 30 23 16 1.7 14 2.3 .05 

4 2.6 2.1 8.1 10 7.1 31 23 15 1.5 13 2.1 .05 

5 2.6 2.3 8.1 10 7.1 33 23 15 1.3 13 1.9 .05 


6 2.3 2.5 9.1 10 7.3 32 22 17 1.2 13 1.9 .05 

7 2.1 3.2 9.4 10 7.1 30 22 19 1.1 12 1.8 .05 

8 2.1 3.0 9.1 10 6.8 30 21 18 1.0 11 1.6 .05 

9 2.3 3.4 9.7 10 8.6 29 21 17 .94 11 1.5 .05 

10 2.2 3.6 9.7 10 12 29 21 13 .99 6.6 1.5 .24 


11 2.0 3.3 9.4 10 8.4 28 21 11 .87 4.2 1.5 .24 

12 2.0 3.0 9.4 10 5.8 29 21 10 1.2 3.5 1.5 .22 

13 2.0 2.8 10 10 7.5 28 21 9.6 1.2 2.9 1.6 .17 

14 2.0 2.4 11 10 9.0 28 21 7.9 1.1 2.5 1.6 .14 

15 1.8 2.5 13 10 11 27 20 4.2 1.2 2.4 1.4 .11 


16 1.6 2.4 13 10 14 27 20 4.7 1.3 2.2 1.2 .09 

17 1.5 2.4 12 9.6 17 26 20 4.3 1.2 1.8 1.1 .07 

18 1.4 2.4 11 9.1 17 26 20 3.5 1.3 1.6 1.1 .07 

19 1.6 2.5 10 8.9 19 26 19 3.1 1.6 1.4 1.2 .10 

20 1.9 3.0 10 8.6 18 27 18 3.0 1.4 1.5 2.9 .22 


21 1.8 3.2 10 8.6 20 26 17 2.9 1.3 4.0 3.2 .14 

22 1.8 2.9 10 8.6 22 25 15 2.6 1.5 4.0 .98 .10 

23 1.8 2.8 10 8.1 21 25 15 2.2 1.6 4.3 .86 .06 

24 1.9 2.8 10 7.8 21 25 15 1.8 3.5 4.1 .73 .06 

25 1.9 3.0 10 8.1 21 25 18 1.7 5.6 3.7 .67 .06 


26 1.8 3.0 10 8.6 21 25 19 1.6 5.8 3.3 .72 .06 

27 1.8 3.7 10 8.3 21 26 18 1.6 6.3 2.9 .74 .42 

28 1.6 3.7 10 8.1 20 26 17 1.6 6.4 3.0 .57 .38 

29 1.5 6.4 10 7.9 21 26 17 1.6 6.5 4.7 .40 .35 

30 1.4 9.4 10 7.8 --- 26 18 1.7 10 4.1 .31 .30 

31 1.5 --- 10 7.7 24 --- 2.0 --- 3.8 .32 ---


TOTAL 63.2 92.6 307.0 285.8 393.3 850 594 246.6 75.00 188.5 45.00 4.11 

MEAN 2.04 3.09 9.90 9.22 13.6 27.4 19.8 7.95 2.50 6.08 1.45 .14 

MAX 3.9 9.4 13 10 22 33 24 19 10 15 3.2 .42 

MIN 1.4 1.3 8.1 7.7 5.8 24 15 1.6 .87 1.4 .31 .05 

CFSM .12 .18 .57 .53 .78 1.57 1.13 .45 .14 .35 .08 .008 

IN. .13 .20 .65 .61 .84 1.81 1.26 .52 .16 .40 .10 .009 


TOTAL MIN�
CAL YR 1975�3135.21 MEAN 8.59 MAX 23 .34 CFSM .49 IN 6.66 

WTR YR 1976�3145.11 MEAN 8.59 .05 IN 6.69
TOTAL MAX 33 CFSM .49
MIN�


http:�3145.11
http:�3135.21
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04099000 ST. JOSEPH RIVER AT MOTTVILLE, MI 


LOCATION.--Lat 41°48'03", long 85°45'22", in SA 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 Mbttville, 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) above mean sea level (Michigan Power Co. benchmark). 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. Corps of Engineers gage-height telemark at station. 


AVERAGE DISCHARGE.--53 years, 1,538 ft3/s (43.56 m3/s), 11.19 in/yr (284 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10700 ft3/s (303 m3/s) Apr. 27, 1950, gage height, 6.56 ft (1.999 m), site and 

datum then in use; minimum daily, 39 ft3/s (1.10 m3/s) Oct. 19, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,320 ft3/s (207 m3/s) Mar. 8, gage height, 8.28 ft (2.524 m); minimum, 125 ft3/s 

(3.54 m3/s) Sept. 6, gage height, 1.06 ft (0.323 m); minimum daily, 304 ft3/s (8.61 m3/s) Sept. 6. 


DISCHARGE,� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 

MEAN VALUES 


DAY NOV�JAN MAR MAY JUL SEP
OCT DECTFEBTTAPR��JUN�AUG 


1 916 803 1860 2160 1540 4330 3780 3540 2250 2050 1240 671 

2 1250 978 2070 2020 1680 4360 3780 3290 2300 2110 1210 690 

3 1390 1380 2130 1800 1580 4490 3620 3060 2200 1960 1170 705 

4 1210 1160 2150 1910 1350 4980 3560 2830 2220 2010 1080 557 

5 1010 1190 2190 1990 1410 5780 3440 2640 1890 2130 1100 528 


6 1080 1370 2200 1650 1410 6550 3240 2880 1730 1690 1270 304 

7 1100 1580 2350 1590 1460 6990 3160 3210 1630 1710 772 652 

8 1140 1030 2440 1940 1370 7150 3070 3500 1680 1660 880 650 

9 1070 1090 2510 1990 1750 6980 2720 4300 1690 1660 1290 644 

10 1470 1580 2320 1940 1470 6730 2640 4580 1630 1180 1060 669 


11 641 1490 2310 1480 1390 6400 2700 4440 1650 1250 1020 406 

12 1370 1420 2310 1230 1300 6110 2640 4230 1420 1620 968 570 

13 1020 1280 2130 1560 1900 5850 2560 3980 1050 973 1120 760 

14 1160 1570 2260 1690 2030 5530 2480 3660 1580 1040 824 721 

15 1200 1210 2530 1810 1890 5060 2370 3540 1380 1130 624 680 


16 1160 999 2700 1760 2530 5020 2300 3590 1250 1170 840 762 

17 1170 1440 3060 1720 3230 4840 2340 3660 1420 585 860 792 

18 740 1180 3280 1310 3530 4530 2260 3480 1460 865 772 490 

19 1180 1200 3090 1770 3840 4250 2190 3200 1530 1310 813 485 

20 1350 1100 2900 1660 4180 4070 2200 2930 1120 896 1240 738 


21 1140 1420 2850 1290 4520 4110 2260 3030 1580 1210 1000 715 

22 1060 970 2630 1360 5020 3990 2100 2930 1570 1250 516 756 

23 1070 993 2410 1730 5160 3930 1770 2900 1410 1770 600 767 

24 1280 1510 2410 1720 5280 3680 1980 2620 1350 1240 637 744 

25 898 1310 2410 1520 5190 3680 2570 2540 1710 1440 648 477 


26 1210 1300 2350 1350 5010 3540 2700 1900 1610 1500 688 487 

27 1440 861 2280 1340 4810 3670 3270 2100 1730 1380 848 956 

28 1420 1490 2140 1590 4610 3750 3660 2160 1790 1390 586 847 

29 1100 1080 1980 1350 4440 3860 3750 2170 1730 1280 575 877 

30 1290 1430 1930 1470 --- 4240 3740 2170 1830 1460 823 1140 

31 1550 --- 2120 1580 4110 --- 2170 --- 1250 632 ---


TOTAL 36085 37414 74300 51280 84880 152560 84850 97230 49390 44169 27706 20240 

MEAN 1164 1247 2397 1654 2927 4921 2828 3136 1646 1425 894 675 

MAX 1550 1580 3280 2160 5280 7150 3780 4580 2300 2130 1290 1140 

MIN 641 803 1860 1230 1300 3540 1770 1900 1050 585 516 304 

CFSM .62 .67 1.28 .89 1.57 2.64 1.52 1.68 .88 .76 .48 .36 

IN. .72 .75 1.48 1.02 1.69 3.04 1.69 1.94 .98 .88 .55 .40 


TOTAL 708915 MEAN 1942 3550 CFSM 1.04�

WTR YR 1976� 7150 MIN 304 IN 15.15 

CAL YR 1975� MAX�MIN 589 IN 14.13 


TOTAL 760104 MEAN 2077 MAX�CFSM 1.11�
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04099750 PIGEON RIVER NEAR SCOTT, IN 


LOCATION.--Lat 41°44'56", long 85°34'35", in SE; NMI sec.14, T.38 N., R,8 E., Lagrange County, on right bank 20 ft (6 m) downstream 

from bridge on County Road 750 North, 1,200 ft (366 m) downstream from Page ditch, 0.7 mile (1.1 km) south of Indiana-Michigan 

state line, and 1.2 miles (1.9 km) northwest of Scott. 


DRAINAGE AREA.--361 mil (935 km2), of which 53.9 mil (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) above mean sea level. 


REMARKS.--Records good. 


AVERAGE DISCHARGE.--8 years, 340 ft3/s (9.63 m3/s), 12.79 in/yr (325 mm/yr), 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,780 ft3/s (50.4 m3/s) Mar. 5, 1976, gage height, 7.07 ft (2.155 m); minimum 

daily, 42 ft3/s (1.19 m3/s) Oct. 21, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,780 ft3/s (50.4 m3/s) Mar. 5, gage height, 7.07 ft (2.155 m); minimum daily, 118 

ft3/s (3.34 m3/s) Sept. 2. 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


DAYTOCTTDECTFEBTTAPRTTJUNTTAUGTT
NOVTJAN MAR MAY JUL SEP 


1 192 160 493 340 222 1200 595 406 363 419 477 132 
2 186 160 450 338 222 1300 580 411 358 403 444 118 
3 182 170 394 338 218 1450 561 401 320 364 417 135 
4 177 167 387 333 212 1500 543 385 295 346 392 135 
5 174 170 399 330 210 1650 528 369 278 330 365 132 

6 169 170 432 320 210 1600 511 425 263 328 359 130 
7 167 177 461 310 205 1540 493 591 253 324 361 126 
8 168 190 466 300 205 1440 475 644 246 300 339 123 
9 172 187 459 295 202 1380 460 540 237 282 313 132 
10 174 187 457 285 202 1330 421 476 227 266 293 182 

11 139 187 448 280 220 1290 434 445 221 255 278 180 
12 120 190 429 270 255 1260 430 422 210 239 270 155 
13 154 185 421 265 350 1230 416 404 207 252 255 139 
14 159 182 429 260 500 1180 406 391 202 228 255 135 
15 158 177 485 250 700 1110 398 406 201 212 252 135 

16 155 175 537 245 930 1040 390 501 227 190 238 137 
17 152 177 538 238 1110 985 381 515 222 181 225 139 
18 152 172 478 232 1200 939 373 464 215 185 216 139 
19 165 172 427 227 1260 889 370 427 237 179 209 135 
20 180 175 465 222 1300 840 354 403 243 178 202 139 

21 177 193 478 218 1330 813 354 384 230 315 197 143 
22 170 201 486 215 1320 792 361 367 225 454 194 146 
23 167 186 468 215 1310 721 351 351 240 448 191 139 
24 162 178 458 215 1300 666 353 339 262 431 183 135 
25 167 177 422 215 1260 638 440 326 356 431 216 132 

26 172 176 397 218 1200 577 514 313 389 416 196 160 
27 172 184 387 220 1130 651 500 301 324 408 192 202 
28 167 185 375 222 1100 688 446 292 306 403 179 190 
29 150 243 375 222 1000 679 423 276 309 454 170 172 
30 160 406 350 222 --- 646 411 278 368 543 160 162 
31 160 --- 340 222 614 --- 302 --- 528 152 ---

TOTAL 5119 5659 13591 8082 20883 32638 13272 12555 8034 10292 8190 4359 
MEAN 165 189 438 261 720 1053 442 405 268 332 264 145 
MAX 192 406 538 340 1330 1650 595 644 389 543 477 202 
MIN 120 160 340 215 202 577 351 276 201 178 152 118 
CFSM .46 .52 1.21 .72 1.99 2.92 1.22 1.12 .74 .92 .73 .40 
IN. .53 .58 1.40 .83 2.15 3.36 1.37 1.29 .83 1.06 .84 .45 

CAL YR 1975 TOTAL 132894TMAX 763TTT IN 13.69
MEAN 364 MIN 120T
CFSM 1.01T

WTR YR 1976 TOTAL 142674TMAX 1650TCFSM 1.08T
MEAN 390TMIN 118TIN 14.70 




243 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04100222 NORTH BRANCH ELKHART RIVER AT COSPERV1LLE, IN 


LOCATION.--Lat 41°28'54", long 85°28'32", in NE4 NW' sec.22, T,35 N., R.9 E„ Noble County, on right bank at downstream side of 

bridge on County Road 900 North, 1,300 ft (396 m) downstream from Boyd ditch, 1.7 miles (2.7 km) upstream from Hustin ditch, 

and 3.1 miles (5.0 km) downstream from Waldron Lake. 


DRAINAGE AREA.--142 mil (368 km2). 


PERIOD OF RECORD.--October 1971 to current year. October 1950 to September 1971 at site 3,1 miles (5.0 km) upstream, published 

as North Branch Elkhart River near Cosperville. Records may not be equivalent. 


GAGE.--Water-stage recorder. Datum of gage is 880.12 ft (268,261 m) above mean sea level (levels by State of Indiana, Department 

of Natural Resources). 


REMARKS.--Records good. Flow regulated at times by dam at Waldron Lake. 


AVERAGE DISCHARGE.--5 years, 132 ft3/s (3.738 m3/s), 12,62 in/yr (321 mm/yr), 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 587 ft3/s (16.6 m3/s) Mar. 6, 1976, gage height, 7.25 ft (2.210 m); minimum daily, 

2.4 ft3/s (0.068 m3/s) Nov. 21, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 587 ft3/s (16.6 m3/s) Mar. 6, gage height, 7.25 ft (2.210 m); minimum daily, 

14 ft3/s (0.40 m3/s) Oct. 6. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


NOVT MAR JUL
DAY OCT JAN MAY JUN�AUG SEP
DECTFEB��APR��


1 19 30 167 84 53 433 238 123 95 133 202 33 

2 18 37 163 81 53 468 232 118 91 127 195 31 

3 16 59 150 79 52 502 226 109 85 113 185 27 

4 16 59 132 76 52 531 218 102 77 98 172 23 

5 15 55 115 74 52 568 207 94 68 88 160 20 


6 14 51 116 73 51 585 196 111 61 85 163 18 

7 15 55 116 72 51 583 185 155 56 81 171 18 

8 15 58 110 70 50 573 173 158 53 78 168 20 

9 17 57 107 69 51 558 161 149 50 74 159 32 

10 17 55 102 67 58 539 150 138 45 67 150 45 


11 16 64 98 65 105 521 146 125 41 62 139 42 

12 17 56 96 63 152 498 135 116 40 60 128 39 

13 16 49 96 60 193 477 124 109 37 54 117 35 

14 16 44 99 59 218 456 117 104 34 49 109 32 

15 16 41 141 58 229 436 112 118 32 48 102 34 


16 15 40 168 57 262 414 108 155 53 48 93 32 

17 17 39 168 56 345 393 103 158 54 44 85 31 

18 19 38 158 55 383 373 97 154 47 40 78 29 

19 25 36 155 54 399 354 91 145 73 37 72 28 

20 27 40 142 53 405 335 89 136 72 35 66 35 


21 28 49 132 52 425 320 86 128 61 66 63 35 

22 30 48 129 51 448 303 83 119 54 105 58 33 

23 37 45 108 51 454 287 85 111 49 131 55 28 

24 40 43 101 51 451 273 89 106 72 143 53 27 

25 45 43 97 51 444 268 126 100 151 141 50 25 


26 48 43 96 53 434 259 150 95 161 134 49 35 

27 43 49 95 56 419 259 149 90 153 124 49 47 

28 39 47 92 55 404 265 144 87 142 118 49 44 

29 38 74 91 54 390 261 136 86 132 182 44 39 

30 35 147 89 54 --- 251 128 86 135 199 39 36 

31 33 --- 87 53 245 --- 93 --- 203 35 ---


TOTAL 762 1551 3716 1906 7083 12588 4284 3678 2274 2967 3258 953 

MEAN 24.6 51.7 120 61.5 244 406 143 119 75.8 95.7 105 31.8 

MAX 48 147 168 84 454 585 238 158 161 203 202 47 

MIN 14 30 87 51 50 245 83 86 32 35 35 18 

CFSM .17 .36 .85 .43 1.72 2.86 1.01 .84 .53 .67 .74 .22 

IN. .20 .41 .97 .50 1.86 3.30 1.12 .96 .60 .78 .85 .25 


TOTAL MEAN 112 MIN 14��

WTR YR 1976�TOTAL 45020 MAX 585 CFSM .87 IN 11.79 

CAL YR 1975�40873 MAX 321 CFSM .79 IN 10.71 


MEAN 123 MIN 14��




244T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04100500 ELKHART RIVER AT GOSHEN, IN 


LOCATION.--Lat 41°35'36", long 85°50'55", in NE4 NE4 sec,8, T.36 N„ R.6 E., Elkhart County, 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.--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) above mean sea level. Prior to Nov. 20, 1931, nonrecording 

gage at same site and datum. 


REMARKS.--Records good. 


AVERAGE DISCHARGE.--45 years, 503 ft3/s (14.2 m3/s), 11,50 in/yr (292 nn/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; minimum daily discharge, 7,0 ft3/s (0.20 m3/s) Aug. 11, 1964, result of extreme 

regulation. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,280 ft3/s (92,9 m3/s) Mar. 5, gage height, 7.83 ft (2.387 m); minimum daily, 

135 ft3/s (3.82 m3/s) Oct. 12. 


DISCHARGE,�
IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 171 172 967 442 233 2010 816 483 457 727 1570 240 

2 168 :79 836 432 230 2260 784 471 426 588 1160 234 

3 161 216 639 400 230 2470 751 462 393 502 889 227 

4 156 235 557 348 230 2670 723 447 368 446 752 219 

5 153 228 522 291 232 3040 694 429 348 408 669 211 


6 149 218 531 359 232 2980 668 509 331 404 722 206 

7 146 233 584 350 232 2470 643 810 314 365 848 203 

8 151 231 561 340 233 2150 613 877 304 350 804 197 

9 156 228 522 340 234 1930 592 676 290 328 672 213 

10 160 230 498 340 235 1800 569 584 282 305 594 273 


11 145 230 475 336 463 1690 548 539 266 288 548 244 

12 135 229 459 336 778 1610 524 497 252 271 519 222 

13 144 229 461 335 1060 1570 505 468 241 250 504 216 

14 143 217 506 326 1330 1460 489 452 230 232 516 212 

15 145 209 731 300 1170 1360 482 452 233 230 492 209 


16 142 202 1120 290 1320 1270 465 486 275 227 457 211 

17 142 196 939 280 2310 1200 438 520 271 208 424 211 

18 142 194 709 270 2700 1120 417 498 270 197 395 213 

19 150 192 501 265 2210 1060 405 476 299 188 377 208 

20 167 199 531 260 1910 1010 395 461 319 186 358 223 


21 165 206 564 255 1870 980 398 447 296 330 343 237 

22 162 210 502 255 2250 925 395 431 278 367 329 223 

23 159 212 522 253 2200 865 379 417 313 395 315 212 

24 160 213 487 250 1890 823 401 404 381 427 302 205 

25 177 219 471 251 1730 789 520 400 566 359 290 203 


26 185 220 462 256 1620 773 682 396 716 329 292 266 

27 184 230 444 251 1530 999 621 386 607 307 303 297 

28 182 226 428 250 1430 1320 556 375 551 357 294 271 

29 180 325 392 245 1360 1180 520 384 549 1790 273 257 

30 176 646 437 240 --- 965 498 395 760 2650 259 242 

31 174 --- 451 232 862 --- 443 --- 1940 247 ---


TOTAL 4930 6974 17809 9378 33452 47611 16491 15075 11186 15951 16517 6805 

MEAN 159 232 574 303 1154 1536 550 486 373 515 533 227 

MAX 185 646 1120 442 2700 3040 816 877 760 2650 1570 297 

MIN 135 172 392 232 230 773 379 375 230 186 247 197 

CFSM .27 .39 .97 .51 1.94 2.59 .93 .82 .63 .87 .90 .38 

IN. .31 .44 1.12 .59 2.09 2.98 1.03 .94 .70 1.00 1.03 .43 


MEAN 528�1860 CFSM .89 12.06 

WTR YR 1976�TOTAL 202179 MEAN 552�MIN 135 CFSM .93 IN�

CAL YR 1975�TOTAL 192609 MAX MIN 135 IN�


MAX 3040 12.66 




STREAMS TRIBUTARY TO LAKE MICHIGANT 245 


04101000 ST. JOSEPH RIVER AT ELKHART, IN 


LOCATION.--Lat 41°41'30", long 85°58'30", in SW4 NE4 sec,5, T.37 N., R.5 E., Elkhart County', 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, and 0.5 mile (0.8 km) downstream from Elkhart Hydroelectric Plant. 


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) above mean sea level. 


REMARKS.--Records good. The flow is regulated by Elkhart Hydroelectric Plant. 


AVERAGE DISCHARGE.--29 years, 3,091 ft3/s (87.5 m3/s), 12.46 in/yr (316 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, 13,700 ft3/s (388 m3/s) Mar, 6, gage height, 25.50 ft (7.772 m); minimum daily, 

1,000 ft3/s (28.3 m3/s) Oct. 11. 


DISCHARGE,�IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 1570 1680 4180 3630 2600 8480 6450 5480 4040 4270 4190 1530 

2 1930 1370 3990 3640 2430 9720 6670 5180 4010 4090 3680 1490 

3 2110 1740 3950 3160 2720 10200 5570 4960 3810 3730 3110 1510 

4 1940 1500 3750 2940 2320 10800 5880 4670 3640 3640 2950 1350 

5 2190 1540 3650 2820 2550 12200 5740 4270 3430 3860 2720 1290 


6 2290 1570 3800 2760 2490 13300 5510 4950 3250 3320 2920 1080 

7 1840 1720 4050 3240 2390 12900 5330 6130 3090 3460 3090 1240 

8 1890 1420 4190 2750 2290 12500 5190 6220 2970 2720 2490 1360 

9 1870 1230 4140 2700 2480 12000 4870 6580 2970 2940 2740 1450 

10 1460 2250 3900 2990 2670 11500 4610 6900 2940 2500 2560 1510 


11 1000 1750 3930 3100 2860 11000 4620 6670 2760 2420 2400 1250 

12 1570 1820 3790 2620 3470 10500 4540 6340 2790 2730 2290 1330 

13 2000 1620 3660 2790 3990 10200 4460 5920 2180 2100 2260 1500 

14 1640 1690 3900 3080 4990 9660 4290 5580 2620 2100 2300 1500 

15 1670 1530 4570 2960 4460 8980 4160 5370 2640 2100 1890 1320 


16 1580 1190 5110 3140 5480 8690 3980 5610 2600 2250 2050 1510 

17 1520 1750 5240 2820 7210 8350 4010 5700 2420 1620 2000 1520 

18 1450 1640 5320 2570 8230 7900 3880 5580 2630 1650 1880 1270 

19 1540 1900 4570 2500 7970 7440 3740 5200 3130 2120 1870 1230 

20 1560 1870 4700 2980 7910 7090 3720 4790 2390 1880 2090 1470 


21 1360 2130 4570 2490 8370 7010 3800 4760 2960 2690 2180 1460 

22 1320 2100 4390 2330 9420 6830 3610 4600 2820 2960 1560 1480 

23 1280 1610 4420 2600 9570 6680 3600 4740 2640 3190 1570 1480 

24 1470 2430 4070 2860 9390 6400 3080 4190 2590 3190 1530 1430 

25 1420 2110 4010 2740 9130 6220 4800 4060 3700 2900 1600 1160 


26 1540 2080 3950 2490 8790 6000 5040 3670 3610 2990 1620 1330 

27 1640 1900 3750 2370 8440 6480 5440 3700 3540 2670 1670 1850 

28 1840 2110 3660 2430 8100 7210 5760 3140 3560 2780 1650 1720 

29 1550 2400 3280 2600 7840 6930 5670 3670 3590 3660 1460 1760 

30 1700 3050 3380 2470 --- 6970 5680 3700 4040 4990 1700 1840 

31 1920 --- 3570 2590 6810 --- 3750 --- 4890 1490 ---


TOTAL 51660 54700 127440 87160 160560 276950 143700 156080 93360 92410 69510 43220 

MEAN 1666 1823 4111 2812 5537 8934 4790 5035 3112 2981 2242 1441 

MAX 2290 3050 5320 3640 9570 13300 6670 6900 4040 4990 4190 1850 

MIN 1000 1190 3280 2330 2290 6000 3080 3140 2180 1620 1460 1080 

CFSM .49 .54 1.22 .83 1.64 2.65 1.42 1.49 .92 .88 .67 .43 

IN. .57 .60 1.41 .96 1.77 3.06 1.59 1.72 1.03 1.02 .77 .48 


CAL YR 1975�TOTAL 1250270�3425 6510��1000�IN�
MEAN MAX MIN CFSM 1.02 13.80 

WTR YR 1976�TOTAL 1356750�3707 13300��1000�IN�
MEAN MAX MIN CFSM 1.10 14.98 




246T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04101500 ST. JOSEPH RIVER AT NILES, Ma 


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 n)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, at mile 44 (71 km). 


DRAINAGE AREA.--3,666 mil (9,495 km2). 


PERIOD OF RECORD.--October 1930 to current year. Manthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1387: 1931, 1933-36, 1940-43, 1945-46(M), 1949(M). WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 633.02 ft (192.944 m) above mean sea level. 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, non-

recording gage 50 ft (15 m) upstream from present site (gage heights referred to mean sea level). Since Apr. 13, 1970, auxiliary 

water-stage recorder 1.1 ml (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.--Records good. Flow regulated by powerplants above station. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--46 years, 3,160 ft3/s (89.49 m3/s), 11.71 in/yr (297 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, 14,700 ft3/s (416 m3/s) Mar. 6, gage height, 12.53 ft (3.819 m); minimum daily, 1,210 

ft3/s (34.3 m3/s) Sept. 7. 


IN CUBIC FEET YEAR OCTOBER 1975 

MEAN VALUES 


DISCHARGE,TPEP SECOND. WATER TO SEPTEMHER 1976 


DAY OCT DECTFE5TAPRTJUNTAUG
NOVTJAN MAR MAY JUL SEP 


1 189u 2360 4120 3520 2790 9090 6740 5770 4000 4280 4350 1670 

2 1900 1910 4230 3570 2000 10800 6720 5310 4100 4230 3990 1710 

3 2160 1740 3410 3330 2800 11400 5940 5000 4000 3880 3540 1670 

4 2650 2390 3670 313U 2490 12200 6010 5150 3800 3670 2990 1660 

5 2230 L170 3620 2970 2600 13000 5730 4480 3500 3790 2950 1600 


6 2.480 219U 3940 30.0 2770 14400 5730 5120 3200 3220 3280 1540 

7 210u 2360 3990 3180 2400 13700 5350 7150 3000 3340 3660 1210 

8 202U 2500 3940 2870 2550 12800 5360 7120 3000 3520 3190 1370 

9 2140 2080 4170 257u 2550 12200 5070 6530 3000 2920 2610 1620 

10 2080 2000 4050 2/00 3160 11800 4760 6630 2970 3080 2890 1750 


11 2020 263U 3940 2700 2930 11200 4770 6850 2840 2460 2650 1820 

12 1540 2720 3820 2820 3690 10900 4540 6300 3120 3120 2700 1330 

13 1950 2170 3770 2770 4560 10800 4510 6200 2520 2410 2450 1470 

14 1910 2400 3670 3070 5330 10200 4640 5600 2500 21:)0 3260 1830 

15 1960 2540 4650 2930 4790 9350 4080 5820 2700 2430 2120 1510 


16 2020 2150 5470 3320 5430 8790 4220 5800 2720 2560 2440 1420 

17 2050 2180 5160 3140 8100 8780 4060 5700 2530 2290 2050 1550 

Is 2010 2190 4970 2840 9310 8320 4000 5600 2730 1600 2330 1480 

19 1710 1670 4920 2210 8440 7440 4020 5400 3570 2350 2020 1340 

20 2070 1910 4380 313u 8430 7700 3870 5300 2770 2300 2100 1420 


21 2170 2060 4430 2670 8910 7160 4270 5300 2570 3480 2560 1650 

22 2050 2.320 3900 2580 10200 6910 3640 5200 3360 3040 2110 1590 

23 223u 1950 4500 2560 10400 6400 3870 5000 3630 3560 1820 1600 

24 1540 2280 3690 2930 9910 6480 3670 4700 3050 3910 1630 1660 

25 2470 2370 3880 2950 9400 5970 5780 4300 4330 3010 1870 1570 


26 1850 2230 3780 2780 920)) 6280 5220 3500 4130 3100 1740 1550 

27 2150 2430 3700 2580 8650 6550 5630 3800 3670 3150 2240 1730 

28 2230 1940 3490 2570 8250 7870 5810 3900 2800 2670 2050 1970 

29 2210 2980 3240 2900 7970 7560 6160 3900 3270 4060 1640 2010 

30 2070 3250 3500 2510 --- 7140 5400 3900 4720 4330 1770 1900 

31 227u --- 3580 2930 7020 --- 3900 --- 5620 1830 ---


TOTAL 64130 68780 125580 90070 170510 290210 149670 164230 98100 99510 78830 48200 

MEAN 2069 2293 4051 2905 5883 9352 4989 5298 3270 3210 2543 1607 

MAX 2.650 3250 5470 3570 10400 14400 6740 7150 4720 5620 4350 2010 

MIN 1540 1670 3240 2270 2400 5970 3640 3500 2500 1600 1630 1210 

CFSM .5o .63 1.11 .79 1.60 2.55 1.36 1.45 .89 .88 .69 .44 

IN. .65 .70 1.27 .91 1.73 2.94 1.52 1.67 1.00 1.01 .80 .49 


CAL YR 1975T1309660T3588 13.29
TOTAL MEAN MAX MIN CFSM .98
7140TT1540TINT

WTN YR 1976T1447920T 14.69
TOTAL MEAN 3956 MAX 1210T
14400TTMIN CFSM 1.08 INT




247 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04101800 DOKAGIAC RIVER AT SUMNERVILLE, MI 


LOCATION.--Lat 41°54'57", long 86°12'47", in SE4 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 Summerville. 


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) above mean sea level. 


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.--16 years, 273 ft3/s (7.731 m3/s), 14.54 in/yr (369 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,280 ft3/s (36.2 m3/s) June 26, 1968, gage height, 8.78 ft (2.676 m); minimum, 

86 ft3/s (2.44 m3/s) Sept. 10, 1964; minimum gage height, 2.57 ft (0.783 m) Aug. 8, 9, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 893 ft3/s (25.3 m3/s) Apr. 26, gage height, 7.09 ft (2.161 m); minimum, 130 ft3/s 

(3.68 m3/s) Sept. 8, 9, gage height, 3.06 ft (0.933 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

DAY OCT NOV nEcTTJAN FEBTTMAR APRTTMAY JUNTJUL AUG SEP 

1 204 211 422 307 249 462T386 410 369 425 296 144 
2 204 221 364 302 224 586T392 405 337 370 259 147 
3 200 239 330 302 230 635T370 450 312 325 238 144 
4 197 267 307 260 255 648T369 413 293 297 219 141 
5 192 264 294 277 242 813T371 383 276 277 214 140 

6 186 255 409 279 241 782T351 453 263 260 221 139 
7 184 280 442 277 233 631T335 679 257 242 228 136 
8 186 302 378 269 229 539T322 590 251 236 210 134 
9 188 282 357 249 229 493T313 487 239 227 200 142 
10 184 272 339 260 261 463T306 436 232 217 196 176 

11 182 264 323 268 369 439T314 401 230 207 193 163 
12 184 254 312 264 393 450T310 373 228 199 190 157 
13 185 256 325 266 480 552T300 355 220 193 185 154 
14 184 258 412 271 473 519T297 344 216 188 188 150 
15 182 247 622 267 450 485T293 351 214 184 187 149 

16 183 241 600 268 545 451T289 472 229 180 175 148 
17 186 236 488 252 537 416T282 450 222 174 168 149 
18 186 232 410 258 515 401T276 410 223 168 164 147 
19 195 229 373 246 519 394T306 379 283 163 164 145 
20 211 238 360 257 446 390T296 355 267 167 163 149 

21 214 291 342 251 630 411T303 336 254 385 158 151 
22 213 297 318 261 798 396T327 319 253 386 155 150 
23 212 280 315 257 673 380T315 305 290 342 152 152 
24 203 265 305 256 548 370T323 296 318 333 151 148 
25 239 257 298 253 484 359T691 283 382 302 151 148 

26 249 248 296 256 442 351T879 277 341 277 156 180 
27 240 250 292 252 412 432T734 273 300 262 152 219 
28 231 250 286 241 390 495T569 268 276 247 149 195 
29 218 283 273 255 377 443T485 330 268 249 148 184 
30 212 440 301 251 --- 416T435 396 420 243 147 181 
31 209 --- 315 248 387T--- 411 --- 316 145 ---

TOTAL 6243 7909 11208 8200 11874 14989T11539 12090 8263 8041 5722 4662 
MEAN 201 264 362 265 409 484T385 390 275 259 185 155 
MAX 249 440 622 307 798 813T879 679 420 425 296 219 
MIN 182 211 273 241 224 351T276 268 214 163 145 134 
CFSM .79 1.04 1.42 1.04 1.60 1.90T1.51 1.53 1.08 1.02 .73 .61 
IN. .91 1.15 1.64 1.20 1.73 2.19T1.68 1.76 1.21 1.17 .83 .68 

CAL YR 1975T MAX 727T1.24 16.79
TOTAL 115115 MEAN 315TPAIN 157 CFSMTTINT

WTR YR 1976TTOTAL 110740 MEAN 303 MAX 879TTMIN 134 CFSMTT16.15
1.19 INT




248� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04102500 PAW PAW RIVER AT RIVERSIDE, MI 


LOCATION.--Lat 42°11'10", long 86°22'06", in SW1/4 5E1/4 sec.23, T.3 S., R.18 W., Berrien County, Hydrologic Unit 04050001, on left bank 

40 ft (12 m) upstream from bridge on Coloma Road, 0.8 mi (1­.3 km) east of Riverside. 


DRAINAGE AREA.--390 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) above mean sea level. May 10, 1966, to July 11, 1967, nonrecording 

gage at same site and datum. 


REMARKS.--Records good. Diurnal fluctuation, principally during low flow, caused by paper mill above station. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--25 years, 428 ft3/s (12.12 m3/s), 14.90 in/yr (378 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,140 ft3/s (60.6 m3/s) Feb. 6, 1968, gage height, 9.32 ft (2.841 m); maximum gage 

height, 9.49 ft (2.893 m) Apr. 23, 1975; minimum discharge, 99 ft3/s (2.80 m3/s) July 5, 1964, gage height, 2.66 ft (0.811 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,500 ft3/s (42.5 m3/s) Feb. 22, gage height, 8.87 ft (2.704 m); minimum, 250 ft3/s 

(7.08 m3/s) Sept. 8, gage height, 4.07 ft (1­.241 m). 


DISCHARGE,T
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

DAY OCT NOV DECTTJAN FE8TMAR APRTTMAY JUNTJUL AUG SEP 

1 383 353 552 540 446 897 642 1120 897 468 509 264 
2 384 357 562 536 430 915 656 1030 876 465 480 262 
3 385 388 548 538 407 1010 662 951 932 459 447 260 
4 385 390 552 536 470 1020 654 875 964 457 411 260 
5 380 393 566 526 440 1100 636 812 947 448 382 257 

6 373 345 628 514 440 1260 614 795 869 416 364 255 
7 365 408 727 520 440 1280 591 828 768 388 353 253 
8 359 432 746 510 430 1310 569 857 679 374 340 251 
9 356 439 721 500 430 1260 546 815 602 365 331 255 
10 354 442 712 500 444 1180 524 796 544 355 324 274 

11 349 445 721 500 515 1070 515 792 488 348 318 281 
12 345 445 738 500 599 978 503 790 454 338 317 285 
13 343 448 742 500 682 919 488 770 444 328 315 282 
14 343 450 770 500 755 876 479 726 429 321 314 279 
15 344 445 895 500 757 842 471 683 405 334 312 272 

16 337 430 950 500 815 812 474 669 389 315 309 268 
17 328 421 876 490 903 785 474 679 371 308 304 266 
18 324 420 658 480 974 769 473 670 364 304 297 266 
19 325 421 915 480 1040 753 473 649 389 299 291 267 
20 332 420 935 480 1050 751 474 628 391 320 287 266 

21 338 439 915 490 1160 768 478 612 386 578 284 267 
22 337 450 850 490 1440 734 484. 598 386 735 281 265 
23 335 450 782 490 1300 702 482 575 396 580 279 266 
24 335 445 718 480 1210 676 484 540 416 532 275 265 
25 353 445 685 440 1230 655 619 509 436 485 272 265 

26 363 440 649 480 1220 635 913 483 438 442 272 274 
27 36o 436 616 4/0 1130 635 957 462 424 410 272 282 
28 363 436 592 470 1020 643 884 449 414 433 272 289 
29 360 448 566 470 936 651 994 486 412 456 272 294 
30 359 494 554 400 --- 637 1130 574 450 460 270 293 
31 354 --- 546 460 631 --- 746 --- 500 265 ---

TOTAL 10955 12803 22189 15390 23118 27154 18343 21969 16360 13021 10019 8083 
MEAN 353 427 716 496 797 876 611 709 545 420 323 269 
MAX 385 494 950 540 1440 1310 1130 1120 964 735 509 294 
MIN 324 353 546 460 407 631 471 449 364 299 265 251 
CFSM .91 1.09 1.84 1.27 2.04 2.25 1.57 1.82 1.40 1.08 .83 .69 
IN. 1.04 1.2e 2.12 1.47 2.21 2.59 1.75 2.10 1.56 1.24 .96 .77 

CAL YR 1975 TOTAL 212100TMAX 2030TCFSM 1.49T
MEAN 581TMIN 300TIN 20.23 

WTR YR 1976 TOTAL 199404TMAX 1440T
MEAN 545T CFSM 1.40T
MIN 251TIN 19.02 




 

 

STREAMS TRIBUTARY TO LAKE MICHIGANT 249 


04102700 BLACK RIVER NEAR BANGOR, ME 


LOCATION.--Lat 42°21'15", long 86°11'15", in NA sec.28, T.1 S., R.16 W., Van Buren County, Hydrologic Unit 04050002, on left bank SO ft 

(15 m) upstream from bridge on 66th Street, 4.9 mi (7.9 km) northwest of Bangor. 


DRAINAGE AREA.--83.6 mil (216.5 km2). 


PERIOD OF RECORD.--June 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 610 ft (186 m) from topographic map (nearest 10 ft). 


REM4RKS.--Records good. Occasional regulation caused by mills above station. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--10 years, 104 ft3/s (2.945 m3/s), 16.89 in/yr (429 mmiyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,320 ft3/s (37.4 m3/s) Apr. 19, 1975, gage height, 13.16 ft (4.011 m); minimum, 

20 ft3/s (0.57 m3/s) Sept. 28, 1966, gage height, 1.83 ft (0.558 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 400 ft3/s (11.3 m3/s) and maximum (*)-: 


DischargeTGage heightT DischargeTGage height 

DateTTimeT (ft) DateT(ft3/s) (m3/s) (m)
(ft3/s) (m3/s)T(m)TT TimeT (ft)TT


Dec. 16 0300 500 14.2 8.53 2.600 6 0100 619 17.5 9.19
Mar.T 2.801 

Feb. 14 0300 463 13.1 7.91 2.411 Apr. 26 1700 599 17.0 9.04 2.755 

Feb. 22 0900 *694 19.7 *9.77 2.978 1 583 16.5 8.91 2.716
JuneT0500 


Minimum discharge, 25 ft3/s (0.71 m3/s) Sept. 29, gage height, 1.88 ft (0.573 m). 


IN CUBIC EtElT TO SEPTEMBER 1976 

MEAN VALUES 


DISChARCIE,TPER SECOND, WATER YEAR OCTO8ER 1975 


DAYTOCTTDECTFF9TAPRTTJUNTAUG
NovT•JANTMAR MAY JUL SEP 


1 45 50 211 9/ 73 17U 119 167 559 64 70 30 

2 40 55 173 97 78 269 118 136 434 70 58 30 

3 45 61 143 95 77 412 111 145 334 60 50 30 

4 43 76 12? 93 77 453 104 138 255 52 46 30 

5 42 77 105 91 76 540 100 119 171 47 43 30 


6 41 71 161 90 76 568 95 131 116 44 42 30 

7 41 71 ?35 90 76 412 89 246 95 42 39 30 

8 41 7b 200 89 75 321 83 233 83 41 39 30 

9 41 /0 170 80 75 265 79 182 73 39 37 46 

lu 41 74 148 87 85 224 75 142 67 38 37 49 


11 41 72 13? 80 152 192 85 118 65 38 34 32 

12 40 67 116 86 254 173 90 103 61 36 37 32 

13 40 66 131 65 394 185 83 92 53 36 28 33 

14 41 71 238 85 435 182 77 85 51 37 44 32 

15 41 71 413 64 366 176 73 85 50 36 37 32 


10 42 67 407 64 396 162 128 180 49 33 34 32 

17 42 63 342 83 396 145 147 260 50 33 34 33 

18 42 60 270 63 383 131 123 230 41 35 33 32 

19 43 57 ?37 83 426 120 101 190 57 52 32 32 

20 47 58 217 82 .366 131 83 150 52 37 32 33 


21 40 87 161 82 425 205 85 125 48 50 32 33 

2e 41 98 137 82 667 185 88 100 45 40 31 33 

23 46 66 119 82 551 163 87 85 49 30 31 39 

24 45 75 105 81 414 149 85 76 62 37 31 36 

25 55 69 97 81 330 133 253 70 68 37 30 34 


26 6e 64 93 80 205 117 566 67 50 37 30 41 

27 6u 6e 91 80 239 125 523 63 51 237 30 

26 50 63 ,,7 79 198 192 371 61 45 144 31 3. 

29 53 74 6? 74 170 177 281 98 46 104 32 29 

3u 51 110 81 84 --- 153 217 198 47 79 30 35 

31 49 --- 90 79 133 --- 443 --- 74 30 ---


TOTAL 141/ 2191 5.380 2642 7,327 6968 4524 4518 3227 1739 1144 1023 

MFAN 45.7 73.0 174 85.2 263 225 151 146 108 56.1 36.9 34.1 

MAA 62 17u 461 97 667 568 566 443 559 237 70 49 

MIN 40 50 81 74 75 117 73 61 41 30 28 29 

CFSM .55 .67 2.03 1.02 3.15 2.69 1.81 1.75 1.29 .67 .44 .41 

IN. .63 .91 2.39 1.18 3.39 3.10 2.01 2.01 1.44 .77 .51 .46 


CAL YR 1975 TOTAL. 49798TmAX 1190TCFSM 1.63TIN 22.16
'FAN lioTMIN 36T

WIR YR 1976 TOTAL 42400TMAX MIN 28T
mFA!,1 116T667TT IN 18.87
CFSM 1.39T




250T
 STREAMS TRIBUTARY 10 LAKE MICHIGAN 

04102850 SOUTH BRANCH KALAMAZOO RIVER NEAR ALBION, Na 

LOCATION.--Lat 42°12'11", long 84°47'39", in SE4 SEU sec.17, T.3 S., R.4 W., Calhoun County, Hydrologic Unit 04050003, on right bank 
at downstream side of bridge on F Drive South, 3.6 mi (5.8 km) southwest of Albion. 

DRAINAGE AREA.--146 mil' (378 km2). 

PERIOD OF RECORD.--October 1971 to September 30, 1976 (discontinued). 

GAGE.--Water-stage recorder. Altitude of gage is 950 ft (290 m) from topographic map. 

REMARKS.--Records good except those for the winter period and those for period of no gage-height record, Nov. 29 to Jan. 5, which are 
poor. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--5 years, 130 ft3/s (3.682 m3/s), 12.09 in/yr (307 mm/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 500 ft3/s (14.2 m3/s) Mar. 6, 1976, gage height, 4.37 ft (1.332 m); maximim► gage 
height, 4.61 ft (1.405 m) Feb. 6, 1964 (backwater from ice); minimum daily discharge, 36 ft3/s (1.02 m3/s) Aug. 16, 1972; minimum 
gage height, 1.60 ft (0.488 m) Dec. 2, 1971, result of freezeup. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 500 ft3/s (14.2 m3/s) Mar. 6, gage height, 4.37 ft (1.332 m); minimum, 57 ft3/s
(1.61 m3/s) Sept. 25, 26; minimum gage height, 2.07 ft (0.631 m) Feb. 9. 


DISCHARGE+T TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND+ WATER YEAR OCTOBER 1975 

MEAN VALUES 


NnVTJAN MAR MAY JUNTAUG
DAY OCT DECTFEBTAPRTT JUL SEP 


1 115 98 145 115 96 229 223 175 162 210 110 73 

2 117 99 165 110 94 264 222 171 157 210 103 75 

3 113 103 180 105 93 365 217 168 147 194 96 73 

4 115 105 180 105 92 433 213 159 140 178 92 75 

5 110 105 185 92 90 481 206 152 131 160 89 71 


6 108 103 180 110 90 493 199 195 125 150 87 71 

7 105 103 180 105 90 462 194 313 122 141 87 70 

8 103 106 175 105 91 411 192 339 120 138 85 70 

9 108 106 170 105 91 365 185 332 117 133 82 71 

10 113 105 165 105 98 332 182 295 115 127 80 82 


11 112 108 155 105 120 309 183 262 113 125 78 83 

12 110 106 155 105 148 300 178 225 113 124 78 80 

13 106 105 150 105 175 313 176 203 110 120 78 75 

14 105 101 165 105 206 315 171 187 108 118 83 75 

15 99 90 195 100 218 313 164 183 106 115 90 68 


16 98 94 220 97 258 297 162 187 108 113 92 70 

17 94 92 225 94 318 280 159 208 106 112 89 70 

18 96 92 215 94 346 265 153 197 108 108 85 70 

19 101 93 200 100 346 253 152 185 145 105 78 70 

2U 110 92 190 105 320 248 148 175 159 105 78 71 


21 110 96 175 105 320 246 150 169 155 131 77 68 

22 106 IOU 165 105 362 246 153 166 148 129 75 63 

23 103 96 155 100 350 250 150 160 134 125 73 63 

24 101 92 150 100 327 243 162 157 140 120 73 59 

25 103 92 145 100 300 236 229 152 175 115 73 61 


26 106 93 135 99 278 227 265 150 178 108 77 68 

27 106 94 130 95 258 241 262 148 169 113 73 78 

28 103 94 125 98 241 253 243 147 153 117 73 80 

29 101 105 125 96 227 250 213 145 147 118 73 73 

30 101 120 120 97 --- 236 188 152 192 117 75 70 

31 98 --- 115 96 227 --- 162 --- 112 73 ---


TOTAL 3282 2996 5135 3163 6043 9384 5694 6019 4103 4091 2555 2146 

MEAN 106 99.9 166 102 208 303 190 194 137 132 82.4 71.5 

MAX 117 120 225 115 362 493 265 339 192 210 110 83 

MIN 94 92 115 92 90 227 148 145 106 105 73 59 

CFSM :73 .68 1.14 .70 1.42 2.08 1.30 1.33 .94 .90 .56 .49 

IN. .84 .76 1.31 .81 1.54 2.39 1.45 1.53 1.05 1.04 .65 .55 


CAL YR 1975T52605 MAX 370TCFSM .99 IN 13.40
TOTAL mFAN 144 MIN 64T

4T8 YR 1976TTOTAL 54611 mFAN 149 MAX 493TCFSM 1.02 IN 13.91
MIN 59T




251 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04103500 KALAMAZOO RIVER AT MARSHALL, MI 


LOCATION.--Lat 42°15'55", long 84°57'55", on line between sec.25 and 26, T.2 S., R.6 W., Calhoun County, Hydrologic Unit 04050003, on 

left bank at upstream side of bridge on U.S. Highway 27 at Marshall. 


DRAINAGE AREA.--449 mil (1,163 km2). 


PERIOD OF RECORD.--October 1948 to current year. Mbnthly discharge only for October 1948, published in WSP 1307. 


GAGE.--Water-stage recorder. Datum of gage is 877.09 ft (267.337 m) above mean sea level (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.--28 years, 314 ft3/s (8.89 m3/s), 950 in/yr (241 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,130 ft3/s (60.3 m3/s) Mar. 29, 1950, gage height, 8.20 ft (2.499 m); minimum,

12 ft3/s (0.34 m3/s) Aug. 2, 1967; minimum gage height, 3.00 ft (0.914 m) May 16, 1963; minimum daily discharge, 31 ft3/s (0.88 m2/s)

Aug. 16, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,510 ft3/s (42.8 m3/s) Mar. 5, gage height, 7.03 ft (2.143 m); minimum, 41 ft3/s

(1.16 m3/s) July 20; minimum gage height, 3.43 ft (1.045 m) Sept. 5, 8, 9; minimum daily discharge, 61 ft3/s (1.73 m3/s) Sept. 10. 


DISCHARGE,�PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
IN CUBIC FEET 

MEAN VALUES 


NOV JAN MAR MAY JUL SEP
DAY OCT DEC��FE9�APR��JUN��AUG 


1 217 275 513 277 279 638 688 654 451 700 197 219 

2 360 274 521 428 313 707 675 606 386 696 307 169 

3 256 293 521 325 277 926 650 588 476 658 219 177 

4 274 264 501 319 303 1130 620 563 334 602 255 278 

5 225 316 424 295 313 1370 594 535 384 547 325 178 


6 279 294 352 344 304 1440 570 572 396 457 233 146 

7 255 297 516 388 264 1390 546 912 386 409 168 293 

8 282 276 520 375 265 1280 522 1040 307 380 279 189 

9 224 292 464 243 363 1140 504 1030 373 347 276 252 

10 292 303 421 225 340 1010 492 998 340 361 205 61 


11 263 338 448 336 391 914 487 910 317 213 221 178 

12 269 331 444 388 398 848 481 784 302 407 264 217 

13 267 280 337 296 445 862 475 685 256 307 256 213 

14 299 285 498 285 495 850 468 611 376 239 209 215 

15 254 287 676 375 523 839 465 572 306 296 219 210 


in 200 227 740 321 651 794 487 592 261 294 300 355 

17 317 309 719 238 790 748 496 732 376 303 212 206 

18 267 290 638 286 871 687 421 752 306 165 201 201 

19 238 302 462 373 932 654 446 681 303 336 281 251 

20 254 262 547 270 890 652 483 616 417 301 267 279 


21 288 278 469 273 919 704 478 587 387 287 166 189 

22 287 258 460 284 988 679 391 550 394 324 202 197 

23 281 276 393 334 946 665 432 531 378 307 347 241 

24 278 330 417 302 897 654 458 517 405 275 152 229 

25 309 306 333 303 844 640 747 369 480 274 207 195 


26 265 261 418 358 781 612 932 500 484 202 231 351 

27 304 150 310 281 723 679 911 480 456 393 205 316 

28 309 385 349 270 673 810 890 336 374 290 184 205 

29 239 328 336 309 624 777 838 388 416 275 288 276 

30 233 482 423 355 --- 748 749 492 543 312 150 273 

31 307 --- 386 270 739 --- 491 --- 288 235 ---


TOTAL 8392 8849 14556 9738 16799 26586 17396 19674 11370 11245 7261 6759 

MEAN 271 295 470 314 579 858 580 635 379 363 234 225 

MAX 36u 482 740 428 988 1440 932 1040 543 700 347 355 

MIN 200 150 310 225 264 612 391 336 256 165 150 61 

CFSM .60 .66 1.05 .70 1.29 1.91 1.29 1.41 .84 .81 .52 .50 

IN. .70 .73 1.21 .81 1.39 2.20 1.44 1.63 .94 .93 .60 .56 


CAL YR 1975 TOTAL MEAN 403 937���CFSM .90�
147148�MAX MIN 63�IN 12.19 

WTR YR 1976 TOTAL 158625�MAX 1440�CFSM .96�
MEAN 433�MIN 61�IN 13.14 




T
 STREAMS TRIBUTARY TO LAKE MICHIGAN
252 


04105000 BATTLE CREEK AT BATTLE CREEK, MI 


LOCATION.--Lat 42°19'55", long 85°09'15", in NW4 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) above mean sea level (levels by Michigan Department of Natural 

Resources). Prior to May 14, 1951, nonrecording gage, at same site datum. 


REMARKS.--Records good. Occasional slight regulation prior to November 1943. Several observations of water temperature were made 

during the year. Corps of Engineers gage-height telemark at station. 


AVERAGE DISCHARGE.--43 years (1930-31, 1934-76), 199 ft3/s (5.636 m3/s), 11.21 in/yr (285 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 discharge, 1,560 ft3/s (44.2 m3/s) Mar. 7, gage height, 2.66 ft (0.811 m); minimum, 52 ft3/s 

(1.47 m3/s) Aug. 31, Sept. 1, 5, 14, 15, gage height, 0.59 ft (0.180 m). 


DISCHARGE,T 1975 TO SEPTEMBERT
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBERT1976 

MEAN VALUES 


NOVTJANT MAYTJUL SEP
DAY OCT DECT MAR JUNTAUG
FERTAPRTT


1 108 99 223 238 151 592 450 640 233 204 85 55 

2 106 102 248 237 150 562 440 550 237 240 91 62 

3 104 112 282 228 158 621 430 492 237 287 85 80 

4 101 121 298 175 152 879 400 451 228 330 80 68 

5 99 127 287 179 150 1290 380 414 204 334 78 55 


6 96 135 302 190 151 1470 357 411 181 304 77 59 

7 94 137 325 197 150 1540 337 448 155 256 76 67 

8 93 141 358 187 148 1350 319 518 134 204 73 69 

9 94 143 394 177 144 1090 299 690 123 165 71 62 

10 94 147 405 166 146 907 281 717 115 141 68 64 


11 94 146 388 160 167 773 272 621 111 124 66 67 

12 94 140 363 159 195 677 252 528 108 112 64 65 

13 94 132 340 159 251 621 241 457 104 106 63 67 

14 91 127 348 16 290 586 233 410 101 100 65 60 

15 91 123 411 159 409 584 227 376 98 95 67 55 


16 90 120 618 161 632 559 247 344 101 91 68 69 

17 90 117 925 161 869 511 274 316 106 87 65 73 

le 92 111 871 159 1060 465 306 316 107 83 62 85 

19 95 104 693 154 1150 419 325 333 122 83 60 85 

20 98 106 619 149 1130 394 310 344 122 79 59 69 


21 103 122 510 150 1120 384 294 338 114 115 58 60 

22 105 130 421 150 1170 372 281 311 106 112 56 65 

23 104 133 403 150 1360 373 273 289 100 103 56 87 

24 103 128 347 150 1340 371 284 268 108 96 55 94 

25 119 125 327 150 1120 355 364 258 130 89 55 93 


26 116 121 301 150 947 360 499 242 136 82 57 115 

27 114 118 283 150 825 380 823 233 130 86 56 130 

28 111 122 253 152 720 420 1020 218 119 81 56 138 

29 108 135 205 150 639 450 915 204 117 72 57 133 

30 105 182 237 150 --- 460 761 194 159 66 57 123 

31 102 --- 237 150 460 --- 208 --- 76 54 ---


TOTAL 3108 3806 12222 5203 16894 20275 11894 12139 4146 4403 2040 2374 

MEAN 100 127 394 168 583 654 396 ,4 138 142 65.8 79.1 

MAX 119 182 925 238 1360 1540 1020 717 237 334 91 138 

MIN 90 99 205 149 144 355 227 194 98 66 54 55 

CFSM .41 .53 1.63 .70 2.42 2.71 1.64 1.63 .57 .59 .27 .33 

IN. .48 .59 1.89 .80 2.61 3.13 1.84 1.87 .64 .68 .31 .37 


CAL YR 1975T108337 MEAN 297T3470 MIN 69 CFSM 1.23 INT16.72
TOTAL MAX 

WTR YR 1976TTOTAL 98504 MAX 1540 MIN 54 1.12 INT
MEAN 269T CFSMT15.20 




STREAM TRIBUTARY TO LAKE MICHIGANT 253 


04105500 KALAMAZOO RIVER NEAR BATTLE CREEK, Na 


LOCATION.--Lat 42°19'26", long 85°11'51", in SWU sec.l, T.2 S., R.8 W., Calhoun County, Hydrologic Unit 04050003, on left bank 20 ft 

(6 m) upstream from bridge on Kendall Street in Battle Creek. 


DRAINAGE AREA.--824 mil (2,134 km2). 


PERIOD OF RECORD.--July 1937 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 924: 1938-39. WSP 1387: 1938, 1945-46, 1948. 


GAGE.--Water-stage recorder. Altitude of gage is 815 ft (248 m) from topographic map (nearest 5 ft). Prior to Oct. 1, 1957, water-

stage recorder at site 4.7 mi (7.6 km) downStream at different datum. Oct. 1, 1957, to June 15, 1959, nonrecording gage at bridge 

1,800 ft (549 m) upstream at different datum. June 16, 1959, to Oct. 13, 1960, nonrecording gage at present site and datum. 


REMARKS.--Records good. Diurnal fluctuation, below 1,500 ft3/s (42.5 m3/s), caused by powerplants above station. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--39 years, 653 ft3/s (18.49 m3/s), 10.76 in/yr (273 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.-Maximum discharge, 7,290 ft3/s (206 m3/s) Apr. 7, 1947, gage height, 9.13 ft (2.783 m), site and datum 

then in use; minimum, 50 ft3/s (1.42 m3/s) Sept. 22, 1939, site then in use; minimum daily, 86 ft3/s (2.44 m3/s) Aug. 5, 1964. 


EXTREMES FOR CURRENT YEAR.-Maximum discharge, 3,460 ft3/s (98.0 m3/s) Mar. 6, gage height, 6.32 ft (1.296 m); minimum, 228 ft3/s 

(6.46 m3/s) Sept. 11, gage height, 3.05 ft (0.930 m). 


DISCHARGE,T
IN Cu4IC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


OCT DECT APRTTJUNTAUG
DAY NOVTJAN FEHTMAR MAY JUL SEP 


1 53u 562 1050 874 578 1620 1480 1740 1080 ,1140 493 371 

2 413 562 1050 64u 690 1670 1430 1600 919 1170 458 352 

3 522 584 1060 856 o50 1980 1340 1530 983 1170 471 330 

4 470 564 1060 618 586 2330 1270 1450 919 1180 448 326 

5 406 583 1020 620 602 3040 1230 1360 775 1130 477 385 


6 385 567 1120 715 610 3410 1210 1450 856 1030 497 316 

f 455 601 1120 /84 594 3440 1170 1810 707 862 374 308 

0 400 624 1200 724 562 3160 1110 2040 724 808 420 410 

9 446 562 1200 650 570 2720 1070 2120 634 722 418 361 

10 455 584 1140 562 732 2360 1030 2160 674 649 442 380 


11 485 59/ 1120 586 793 2090 1030 2030 61d 649 396 236 

12 448 617 1150 698 856 1920 881 1760 515 494 401 335 

13 413 552 1150 707 1000 1860 976 1550 538 610 429 353 

14 536 548 1200 642 1100 1790 969 1400 594 494 419 361 

15 55o 442 1550 626 1250 1740 959 1310 570 501 388 373 


16 495 577 1740 715 1610 1680 1100 1340 507 508 456 422 

17 413 413 1960 642 1990 1580 1060 1540 530 515 407 471 

lo 545 472 1910 68e 2360 1480 1060 1570 610 536 384 334 

19 478 519 1580 o90 2530 1380 974 1450 634 421 384 413 

20 471 555 1480 658 2520 1350 1090 1360 618 515 418 388 


21 474 563 1380 562 2600 1440 1100 1300 666 689 395 436 

22 443 531 1150 586 2740 1400 1080 1220 658 633 345 369 

23 493 615 1080 578 2840 1320 926 1150 626 587 498 390 

24 405 538 1010 618 2810 1310 1140 1110 698 617 357 405 

25 572 o07 964 594 2540 1300 1580 993 829 517 337 378 


26 593 557 874 602 2280 1260 1980 955 820 443 379 486 

27 491 495 883 618 2030 1330 2180 1000 793 557 367 621 

do 586 500 793 594 1810 1540 2330 892 666 531 326 481 

29 555 731 784 578 1660 1510 2220 802 715 508 349 471 

30 436 941 811 618 --- 1530 1960 983 983 541 396 476 

31 512 --- 838 610 1540 --- 1080 --- 455 295 ---


TOTAL 15022 17163 36427 20303 43493 58080 38935 44055 21459 21182 12624 11738 

MEAN 485 572 1175 655 1500 1874 1298 1421 715 683 407 391 

MAX 593 941 1960 874 2840 3440 2330 2160 1080 1180 498 621 

MIN 385 413 784 562 562 1260 881 802 507 421 295 236 

CFSM .59 .69 1.43 .79 1.82 2.27 1.58 1.72 .87 .83 .49 .47 

IN. .68 .77 1.64 .92 1.96 2.62 1.76 1.99 .97 .96 .57 .53 


CAL YR 1975 TOTAL 308757TMAX 4590TCFSM 1.03T
MEAN 846TMIN 227TIN 13.94 

WTR YR 1976 TOTAL 340481TMEAN 930TMAX 3440TCFSM 1.13T
MIN 236TIN 15.37 




254� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04105700 AUGUSTA CREEK NEAR AUGUSTA, MI 


LOCATION.--Lat 42°21'12", long 85°21'14", in SW14 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 km2). 


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

GAGE.--Water-stage recorder. Altitude of gage is 815 ft (248 m) from topographic map. Prior to June 15, 1965, nonrecording gage at 

same site and datum. 


RE?4ARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--12 years, 42.6 ft3/s (1.206 m3/s), 14.87 in/yr (378 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 308 ft3/s (8.72 m3/s) Apr. 19, 1975, gage height, 3.06 ft (0.933 m); minimum, 

9.5 ft3/s (0.27 m3/s) Dec. 30, 1970, result of freezeup; minimum gage height, 0.65 ft (0.198 m) Jan. 19, 1970. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 121 ft3/s (3.43 m3/s) Feb. 22, gage height, 2.22 ft (0.677 m); minimum, 22 ft3/s 

(0.62 m3/s) Sept. 7; minimum gage height, 0.88 ft (0.268 m) Sept. 7, 8. 


DISCHARGE,TIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


DAY OCT DECTTFEHTAPRTTJUNTAUG SEP
NOV JAN MAR MAY JUL 


1 42 44 71 52 45 66 57 58 52 56 35 24 

2 41 47 65 51 44 76 58 59 48 52 34 24 

3 4u 51 59 5U 45 93 57 63 46 45 33 24 

4 39 54 55 44 44 98 56 61 46 40 31 24 

5 39 53 55 49 43 112 55 56 44 38 30 23 


6 38 50 82 47 43 112 64 65 42 36 30 23 

7 39 55 81 47 42 98 53 82 37 34 30 23 

8 38 57 71 43 43 84 51 78 35 33 29 23 

9 36 55 64 40 42 76 49 68 32 32 28 26 

10 37 56 60 46 47 72 49 60 31 31 28 30 


11 38 53 57 46 54 70 50 57 34 31 28 29 

12 38 50 56 46 53 70 49 54 33 30 28 28 

13 37 49 59 47 62 79 48 51 32 29 27 27 

14 37 47 76 47 64 79 47 49 31 28 29 27 

15 37 46 96 47 67 74 47 50 31 27 29 27 


16 38 46 98 47 61 69 61 53 35 27 28 28 

17 37 46 86 43 67 64 59 56 33 27 27 28 

18 38 45 69 50 86 61 53 56 31 27 26 27 

19 4e 45 62 45 86 61 58 50 35 27 25 27 

20 45 46 60 45 80 61 55 48 33 28 25 29 


21 45 52 56 45 94 63 55 48 34 58 24 30 

22 43 51 51 45 116 61 54 46 35 71 24 30 

23 43 49 56 43 106 59 53 44 34 49 24 30 

24 42 47 52 46 92 57 57 43 38 41 24 29 

25 48 47 51 46 82 56 86 43 41 38 24 29 


26 49 46 51 46 75 54 96 43 40 35 25 36 

27 40 47 50 46 70 65 93 42 38 38 24 41 

28 45 48 50 42 66 71 81 42 36 36 26 37 

29 44 55 46 46 65 68 69 47 37 37 26 35 

30 44 74 53 45 --- 64 62 51 50 37 25 34 

31 43 --- 54 43 59 --- 54 --- 36 24 ---


TOTAL 1268 1511 1952 1431 1924 2252 1772 1677 1124 1154 850 852 

MEAN 40.9 50.4 63.0 46.2 66.3 72.6 59.1 54.1 37.5 37.2 27.4 28.4 

MAX 49 74 98 52 116 112 96 82 52 71 35 41 

MIN 36 44 46 42 42 54 47 42 31 27 24 23 

CFSM 1.05 1.30 1.62 1.19 1.70 1.87 1.52 1.39 .96 .96 .70 .73 

IN. 1.2.1 1.44 1.87 1.37 1.84 2.15 1.69 1.60 1.07 1.10 .81 .81 


CAL YR 1975TTOTAL 21318 MAX 254TCFSM 1.50 IN 20.39
MEAN 56.4TMIN 29T

WTR YR 1976T17767 MAX 116TCFSM 1.25 16.99
TOTAL MEAN 46.5TMIN 23TINT




255 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04106000 KALAMAZOO RIVER AT COMSTOCK, MI 


LOCATION.--Lat 42°17'05", long 85°30'50", in NE14 sec.19, T.2 S., R.10 W., Kalamazoo County, Hydrologic Unit 04050003, on left bank at

downstream side of bridge on River Street in Comstock, 0.2 mi (0.3 km) downstream from Comstock Creek. 


DRAINAGE AREA.--1,010 mil (2,620 km2), approximately. 


PERIOD OF RECORD.--April to August 1931, October 1932 to current year. Mbnthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 824: 1933-36. WSP 1387: 1933, 1934(M), 1935, 1936(M), 1938(M), 1940(M), 1941. 


GAGE.--Water-stage recorder. Datum of gage is 759.12 ft (231.380 m) above mean sea level. Prior to November 1945, nonrecording gage 

at same site and datum. 


REMARKS.--Records good. Flow regulated by powerplants above station. Several observations of water temperature were made during the 

year. Corps of Engineers gage-height telemark at station. 


AVERAGE DISCHARGE.--44 years, (1932-76), 847 ft3/s (23.99 m3/s), 11.39 in/yr (289 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,910 ft3/s (196 m3/s) Apr. 8, 1947, gage height, 7.94 ft (2.420 m); minimum, 

119 ft3/s (3.37 m3/s) May 29, 1958, gage height, 0.09 ft (0.027 m); minimum daily, 185 ft3/s (5.24 m3/s) Aug. 7, 1934. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,930 ft3/s (111 m3/s) Mar. 8, gage height; 5.37 ft (1.637 m); minimum, 256 ft3/s 

(7.25 m3/s) Aug. 24, gage height, 0.91 ft (0.277 m); minimum daily, 382 ft3/s (10.8 m3/s) Aug. 29. 


IN CUBIC FEET
DISCHARGE,TPER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


DECT MAR MAY JUL
DAY OCT NOVTJAN FEBTAPRTJUNTAUG SEP 


1 746 685 1300 115U 868 2000 1820 2390 1460 1500 697 427 

2 740 756 1340 1150 625 1960 1810 2180 1400 1470 688 445 

3 763 822 1340 1080 598 2200 1750 2030 1320 1440 670 454 

4 730 851 1320 1000 767 2380 1680 1880 1270 1420 661 445 

5 742 808 1320 742 886 2680 1620 1740 1200 1380 679 445 


6 731 833 1470 670 868 3220 1510 1760 1030 1380 562 472 

7 733 929 1530 931 850 3740 1450 1890 1100 1230 634 427 

8 729 946 1460 1020 823 3690 1440 2080 895 1100 535 472 

9 723 927 1490 832 787 3750 1370 2280 814 958 553 508 

10 645 899 1480 733 841 3400 1210 2370 877 904 580 526 


11 700 914 1440 868 1030 2950 1230 2390 1090 769 643 454 

12 753 879 1410 931 1080 2630 1330 2350 895 742 697 436 

13 781 880 1380 1120 1220 2330 1170 2190 742 697 472 490 

14 704 817 1420 1070 1370 2140 1180 1850 814 742 499 481 

15 771 785 1630 1040 1450 2170 1170 1770 751 697 553 436 


16 787 774 1860 976 1510 2100 1220 1680 751 607 535 508 

17 714 870 1930 841 2050 1980 1320 1700 904 607 508 535 

18 634 761 2140 661 2290 1830 1310 1770 859 616 616 472 

19 745 760 1980 715 2420 1820 1350 1840 958 634 625 481 

20 792 /83 1980 859 2670 1760 1290 1770 967 544 535 481 


21 789 870 1890 1030 2960 1720 1330 1640 940 796 463 517 

22 737 890 1630 895 3090 1750 1380 1540 1010 1040 490 553 

23 758 817 1570 769 3190 1720 1350 1440 895 1060 526 454 

24 75b 637 1460 832 3230 1620 1280 1430 877 850 481 427 

25 778 810 1310 913 3200 1030 1600 1290 976 733 499 508 


26 823 841 1230 886 2990 1590 2050 1260 1240 697 472 598 

27 845 822 1160 886 2650 1610 2330 1260 1160 769 481 778 

28 811 753 1160 850 2390 1710 2470 1250 1060 805 472 742 

29 791 798 1080 859 2170 1840 2620 1210 922 859 382 589 

30 776 1110 1110 859 --- 1820 2590 1180 1040 697 436 598 

31 695 --- 1160 859 1830 --- 1330 --- 715 571 ---


TOTAL 23223 25227 45980 28021 50993 69770 47230 54740 30217 28458 17215 15159 

MEAN 749 841 1483 904 1753 2251 1574 1766 1007 918 555 505 

MAX 846 111U 2140 1150 3230 3890 2620 2390 1460 1500 697 778 

MIN 634 685 1080 661 598 1590 1170 1180 742 544 382 427 

CFSM .74 .83 1.47 .,40 1.74 2.23 1.56 1.75 1.00 .91 .55 .50 

IN. .8. .93 1.69 1.03 1.88 2.57 1.74 2.02 1.11 1.05 .63 .56 


CAL YR 1975 TOTAL 426178TMAX 4960TCFSM 1.16T
MEAN 1173TMIN 382TIN 15.77 

WT8 YR 1976 TOTAL 436239TMEAN 1192TMAX 3890TCFSM 1.18T
MIN 382TIN 16.07 




 

    

   
   

256 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04106300 PORTAGE CREEK NEAR KALAMAZOO, MI 


LOCATION.--Lat 42°14'46", long 85°34'33", in SEU 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) above mean sea level. 


REMARKS.--Records good except those for period of no gage-height record, Oct. 10 to Nov. 10, which are fair. Flow includes water which 

is pumped from ground water sources by industry and discharged into stream two miles above station. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--12 years, 40.9 ft3/s (1.158 m3/s), 24.80 in/yr (630 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 206 ft3/s (5.83 m3/s) Apr. 18, 1975, gage height, 3.81 ft (1.161 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 85 ft3/s (2.41 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

DateTTimeT(ft3/s) (m3/s)T(m)TT TimeT(ft)TT
(ft) DateT(ft3/s) (m3/s) (m) 


Dec. 15 0100 107 3.03 2.91 0.887 5 0700 105 2.97 3.24 0.988
Mar.T

Feb. 21 1200 111 3.14 3.29 1.003 Apr. 25 1600 *163 4.62 *3.46 1.055 


Minimum discharge, 28 ft3/s (0.79 m3/s) Sept. 24, 25, minimum gage height, 1.69 ft (0.515 m) Sept. 9. 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
mFAN VALUES 

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

1 36 40 49 41 36 53 46 48 50 46 33 35 
2 37 40 45 41 37 64 46 56 47 39 34 34 
3 31 44 45 42 36 67 46 54 45 34 32 36 
4 35 44 45 40 37 61 46 51 43 33 34 32 

35 42 46 41 36 80 45 51 40 32 36 31 

6 37 43 69 41 37 58 47 72 38 36 37 32 
7 36 54 50 44 36 49 46 73 40 43 35 33 
8 36 49 49 43 35 48 44 55 41 40 34 33 
9 36 47 46 43 37 48 44 49 41 34 36 36 

10 3o 45 48 40 42 47 43 49 44 31 35 39 

11 35 44 45 41 43 46 45 47 42 31 37 33 
12 35 46 47 43 44 52 44 46 37 32 37 32 
13 36 46 51 44 50 49 45 46 35 32 38 33 
14 36 45 64 44 45 46 46 47 37 32 39 33 
15 36 43 82 42 50 46 46 46 42 33 35 34 

16 36 4e 57 45 67 48 51 56 43 32 38 33 
17 34 46 49 40 52 46 45 61 40 31 41 34 
16 34 45 47 3' 51 45 43 48 41 31 41 32 
19 38 44 45 41 47 41 49 47 42 33 40 31 
20 39 50 43 43 45 49 46 49 34 38 41 34 

21 38 46 41 41 81 45 53 47 36 48 38 33 
22 38 42 42 42 64 44 51 43 37 40 37 32 
23 39 40 41 42 53 44 48 42 36 37 39 32 
24 39 41 43 40 50 46 60 43 45 34 39 32 
25 48 41 41 39 48 45 124 43 41 31 41 30 

26 41 41 41 42 45 46 66 44 35 34 41 37 
27 36 41 40 41 44 55 63 43 32 45 37 36 
28 39 40 40 41 42 48 55 43 34 35 32 33 
29 37 50 41 41 *2 46 52 45 35 35 30 32 
30 36 So 45 41 --- 47 51 53 49 33 34 32 
31 36 --- 44 36 44 --- 54 --- 37 34 ---

TOTAL 1151 1341 1484 1284 1322 1559 1557 1551 1202 1102 1135 999 
MEAN 37.1 44.7 47.9 41.4 45.6 50.3 51.9 50.0 40.1 35.5 36.6 33.3 
MAx 4o 56 82 45 81 80 124 73 50 48 41 39 
MIN 34 40 40 36 35 44 43 42 32 31 30 30 

CAL YR 1475 TOTAL 15872 MFA1 43.5 MAX 138 MIN 32 
WTP YR 1976 TOTAL 15687 MEAN 42.9 MAX 124 MIN 30 



257 STREAMS TRIBUTARY 10 LAKE MICHIGAN�
 

04106320 WEST FORK PORTAGE CREEK NEAR OSHTEMO, MI 


LOCATION.--Lat 42°14'07", long 85°38'54", in SE1/4 sec.1, T.3 S., R.12 W., Kalamazoo County, Hydrologic Unit 04050003, on right bank at 

upstream side of bridge 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) above mean sea level (Kalamazoo County Road Commission bench mark). 


REMARKS.--Racords good except those for periods of no gage-height record, Aug. 28 to Sept. 30, which are fair. Several observations of 

water temperature were made during the year. 


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, 4.6 ft3/s 

(0.13 m3/s) July 20, 21, 1974, gage height, 1.25 ft (0.381 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 17 ft3/s (0.48 m3/s) Apr. 26, gage height, 1.76 ft (0.536 m); minimum not determined; 

minimum daily, 5.7 ft3/s (0.16 m3/s) Sept. 7, 8. 


DISCHARGE.�IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 11 9.8 13 9.8 8.5 8.7 8.7 10 11 9.1 8.5 6.3 
2 11 11 13 9.8 8.5 10 8.9 10 10 9.1 8.1 6.3 
3 10 11 12 9.5 8.5 12 8.5 11 9.5 8.7 7.6 6.2 
4 10 11 12 9.1 8.5 12 8.3 11 8.5 8.3 7.4 6.1 
5 10 11 12 9.3 8.5 13 8.5 10 8.1 8.1 7.4 6.1 

6 10 11 15 9.9 6.5 12 8.3 11 7.8 7.8 7.2 6.0 
7 10 11 15 10 8.5 11 8.3 13 7.6 7.6 7.1 5.7 
6 10 11 13 9.9 8.3 11 8.1 12 7.4 7.4 6.9 5.7 
9 10 11 13 9.6 8.3 10 8.1 11 7.2 7.2 6.7 5.9 
10 10 11 13 9.8 8.5 9.6 8.1 10 7.1 7.2 6.7 6.9 

11 10 11 12 9.9 9.3 9.5 8.3 9.5 6.9 7.1 6.9 7.1 
14 10 11 12 9.6 9.1 10 8.3 9.3 6.7 6.7 6.9 6.9 
13 10 11 12 10 9.6 11 8.3 8.9 6.7 6.4 6.7 6.8 
14 10 11 13 10 9.6 11 8.3 8.7 6.4 6.2 6.9 6.7 
15 9.8 11 16 9.9 9.6 10 8.5 6.9 6.5 6.7 7.1 6.7 

16 9.5 10 15 10 11 10 9.3 9.6 7.1 6.4 6.9 6.7 
17 9.3 lu 13 9.7 11 9.6 9.3 11 6.7 6.4 6.7 6.7 
18 9.3 10 12 9.4 11 9.5 6.9 10 6.9 6.2 6.7 6.7 
19 9.6 10 11 9.3 11 9.5 4.3 9.8 7.6 6.0 6.7 6.7 
20 9.8 11 11 9.4 10 9.5 9.3 9.8 7.2 6.4 6.5 6.8 

21 9.5 le 10 9.2 12 9.3 9.6 9.8 7.2 7.4 6.7 6.9 
22 9.1 12 10 9.2 13 9.3 10 9.5 7.4 7.8 6.7 6.9 
23 8.9 11 9.8 9.1 12 9.1 10 9.3 6.9 7.8 6.5 6.9 
24 8.5 11 9.6 9.1 11 8.9 10 8.9 7.8 7.4 6.5 6.8 
25 9.5 11 9.5 8.9 10 6.7 14 8.9 8.1 6.9 6.7 6.7 

26 9.5 11 9.5 9.1 9.5 8.7 16 8.7 8.0 6.9 6.5 7.0 
27 9.5 11 9.6 8.9 9.1 9.6 15 8.5 7.8 8.7 6.5 7.7 
26 9.5 11 9.5 8.9 8.5 10 13 8.7 7.2 8.9 6.7 7.8 
29 9.5 12 9.5 6.7 6.3 9.6 11 9.3 7.2 9.1 6.6 7.8 
30 9.5 14 10 6.7 9.6 11 9.8 8.1 8.7 6.4 7.8 
31 9.5 --- 10 6.5 9.1 11 --- 8.9 6.3 ---

TOTAL 301.8 330.0 365.0 22.4 279.4 310.6 291.2 306.9 228.6 233.5 213.7 201.3 
MEAN 9.74 11.0 11.8 9.43 9.63 10.0 9.71 9.90 7.62 7.53 6.89 6.71 
MAX 11 14 16 10 13 13 16 13 11 9.1 8.5 7.8 
MIN 8.5 9.6 9.5 6.5 8.3 6.7 8.1 8.5 6.4 6.0 6.3 5.7 
CFSM .75 .85 .91 .73 .74 .77 .75 .76 .59 .58 .53 .52 
IN. .86 .95 1.04 .84 .80 .89 .83 .88 .65 .67 .61 .58 

CAL YR 1975 TOTAL 3640.3�MEAN 10.5 MAX 25��IN 10.99
MIN 7.3 CFSM .81��

WTR YR 1976 TOTAL 3355.4�MIN 5.7 IN 9.60
MEAN 9.17 MAX 16��CFSM .71��
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04106400 WEST FORK PORTAGE CREEK AT KALAMAZOO, MI 


LOCATION.--Lat 42°14,40", long 85°36,50", 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 If-notch sharp-crested weir. Datum of gage is 858.09 ft (261.546 m) above mean sea level (levels by 

Michigan Department of Natural Resources). 


REARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--17 years, 10.1 ft3/s (0.286 m3/s), 7.33 in/yr (186 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.--Maximus discharge, 26 ft3/s (0.74 m3/s) Apr. 25, gage height, 2.97 ft (0.905 m); minimum, 3.4 ft3/s 

(0.096 m3/s ) Feb. 9, gage height, 2.27 ft (0.692 m). 


01cCBARGE.TIN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


DAY OCT DECTTFEBTAPRTTJUNTAUG
NOV JAN MAR MAY JUL SEP 


1 15 12 17 14 11 12 13 15 17 14 13 8.9 

2 15 13 16 14 12 13 13 14 17 14 12 8.9 

3 15 13 15 13 12 14 13 14 16 13 12 8.7 

4 15 15 15 12 12 14 12 14 15 13 11 8.6 

5 14 15 14 12 12 19 12 14 14 13 11 8.6 


6 14 15 17 13 12 20 12 16 13 13 11 8.6 

7 14 15 17 13 11 18 12 19 12 12 10 8.1 

8 13 15 17 13 11 lb 11 18 12 12 9.9 8.0 

9 13 15 17 13 7.8 15 11 17 12 12 9.7 8.4 

10 13 15 17 13 14 14 11 16 11 11 9.6 10 


11 13 14 16 13 12 13 11 16 10 11 9.6 10 

12 13 14 16 13 12 13 11 15 10 10 9.7 9.7 

13 13 14 15 14 13 14 11 14 9.9 9.7 9.8 9.5 

14 13 13 16 13 14 14 12 14 9.5 9.7 10 9.5 

15 13 13 19 13 13 14 12 14 9.6 9.5 10 9.5 


16 13 13 18 13 14 14 14 16 11 9.3 9.9 9.5 

17 12 13 18 13 11 13 13 17 10 9.0 9.6 9.5 

18 12 13 16 12 16 14 12 16 10 8.9 9.4 9.5 

19 12 13 15 12 15 14 13 16 11 8.7 9.1 9.5 

20 13 14 14 12 13 13 13 16 11 9.0 9.0 9.6 


21 13 15 13 12 17 14 13 15 11 12 9.0 9.8 

22 13 15 13 12 20 13 14 15 11 12 9.0 9.8 

23 12 15 13 12 19 12 13 14 11 12 8.9 9.8 

24 12 14 14 11 17 13 14 14 11 11 8.7 9.7 

25 12 14 14 11 15 13 23 14 12 11 8.8 9.5 


26 13 14 14 11 14 12 25 14 12 11 9.2 10 

27 13 14 13 12 13 13 24 14 12 13 9.4 11 

28 12 14 13 11 12 14 23 13 11 14 9.5 11 

29 12 14 12 12 12 14 19 14 12 14 9.3 11 

30 12 lb 15 11 14 17 15 13 13 9.1 11 

31 12 --- 14 11 14 --- 17 --- 13 8.8 ---


TOTAL 404 422 474 384 892.8 437 427 470 357.0 357.8 305.0 285.2 

MEAN 13.0 14.1 15.3 12.4 13.5 14.1 14.2 15.2 11.9 11.5 9.84 9.51 

MAX 15 16 19 14 20 2U 25 19 17 14 13 11 

MIN le 12 12 11 7.8 12 11 13 9.5 8.7 8.7 8.0 

CFSM .7o .75 .8? .50 .72 .75 .76 .81 .64 .61 .53 .51 

IN. .80 .64 .94 .76 .78 .87 .85 .93 .71 .71 .61 .57 


CAL YR 1975�5301.1 mAX 37 MIN 8.0 CFSM .78 10.54
TOTAL MEAN 14.5� IN��

WTR YR 1976�TOTAL -4718.8 MEAN 12.9�,AIN 7.8 CFSM .69 IN�
MAX 2.5 9.38 




259 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04106500 PORTAGE CREEK AT KALAMAZOO, MI 


LOCATION.--Lat 42°16'27", long 85°34'35", in NWT NEU sec.27, T.2 S., R.11 W., Kalamazoo County, Hydrologic Unit 04050003, on left bank 

50 ft (15 m) upstream from bridge on Reed Avenue in Kalamazoo, and 1.5 miles (2.4 km) upstream from mouth. 


DRAINAGE AREA.--46.8 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) above mean sea level (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 five miles above station. 


AVERAGE DISCHARGE.--12 years (1947-58, 1976), 56.7 ft3/s (1.606 m3/s), 16.45 in/yr (418 mm/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) by logarithmic plotting, gage height, 5.25 ft (1­.600 m) caused by momentary gate opening of millpond; minimum, 2.0 ft3/s 

(0.057 m3/s) May 8, 1956, gage height, 1.50 ft (0.457 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 204 ft3/s (5.78 m3/s) Apr. 25, gage height, 3.94 ft (1.201 m); minimum, 31 ft3/s 

(0.88 m3/s) July 7, Aug. 30; minimum gage height, 2.23 ft (0.680 m) Aug. 30; minimum daily discharge, 37 ft3/s (1.05 m3/s) Aug. 29. 


DISCHARGE,TIN CUBIC FEET PEP SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAY OCT NovTDECTJAN FEBTMAR APRTMAY JUN�JUL AUG SEP 

1 
2 
3 
4 
5 

50 
49 
48 
48 
46 

52 
53 
68 
56 
54 

73T63 50 
67T63 49 
64T60 48 
64T54 49 
68T57 49 

77 
94 
97 
82 
127 

6L 
63 
62 
64 
62 

67 
81 
72 
68 
66 

65 
62 
59 
57 
54 

65 
53 
48 
47 
45 

47 
44 
39 
41 
46 

43 
42 
42 
40 
40 

6 
7 

47 
41 

56 
72 

113T58 49 
78T60 47 

84 
73 

61 
62 

98 
105 

50 
54 

44 
42 

46 
44 

38 
44 

8 41 63 71T59 49 66 59 75 55 44 45 56 
9 
10 

41 

41 
60 
61 

73T59 43 
71T56 58 

65 
65 

58 
57 

69 
64 

55 
60 

44 
40 

45 
44 

45 
41 

11 46 58 68T59 62 62 65 61 57 40 45 41 
12 
13 
14 
15 

41 
47 
47 
41 

61 
61 
60 
68 

69T59 60 
77T60 69 
98T60 64 
128T60 68 

69 
71 
65 
63 

59 
58 
57 
65 

58 
58 
58 
60 

51 
49 
52 
57 

39 
38 
39 
41 

45 
46 
52 
45 

42 
41 
41 
44 

16 
If 
16 
19 
20 

46 
44 
44 
5u 
51 

5/ 
56 
69 
59 
67 

61T61 83 
77T57 76 
69T56 74 
61T56 66 
66T57 63 

63 
61 
61 
65 
66 

73 
61 
62 
70 
62 

76 
82 
62 
58 
65 

58 
56 
57 
60 
46 

43 
40 
39 
38 
51 

44 
47 
47 
47 
48 

43 
43 
41 
40 
49 

21 
2? 
23 
24 
25 

49 
49 
5u 
5u 
63 

66 
58 
57 
56 
57 

60T55 135 
60T55 100 
60T56 74 
62T54 69 
62T56 67 

68 
63 
66 
70 
64 

73 
70 
63 
85 
176 

60 
58 
57 
56 
56 

46 
47 
46 
62 
57 

79 
50 
48 
44 
41 

46 
45 
47 
46 
47 

60 
48 
45 
46 
44 

26 
27 
28 
29 
30 

Si 
49 
51 
49 
47 

57 
59 
99 
73 
88 

63T50 64 
61T55 60 
60T55 57 
56T55 59 
66T55 ---

60 
75 
78 
72 
69 

147 
93 
79 
72 
69 

56 
56 
56 
62 
76 

47 
45 
44 
48 
69 

42 
76 
47 
48 
43 

50 
47 
41 
37 
38 

42 
48 
88 
50 
48 

31 46 --- 65T50 66 --- 77 --- 52 41 ---

TOTAL 
MEAN 
MAC( 
MIN 

1503 
48.5 
63 
44 

1815 
60.5 
88 
52 

2226T1776 1866 
71.8T57.3 64.4 
128T63 135 
56T50 47 

2229 
71.9 
127 
60 

2169 
72.3 
176 
57 

2073 
66.9 
105 
56 

1625 
54.2 
69 
44 

1450 
46.8 

79 
38 

1392 
44.9 
52 
37 

1375 
45.8 
88 
38 

WTR Yk 1976T
TOTAL 21500 MEAN 56.7T
mAX 176 MIN 37 




 

--- --- 

--- --- --- 

260 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04106500 PORTAGE CREEK AT KALAMAZOO, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: August 1975 to September 1976. 


INSTRUMENTATION.--Digital temperature recorder since August 1975. 


REMARKS.--Interruptions in the record were due to malfunctions of the instrument. 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1974 TO SEPTEMBER 1975 


JUNE JULY AUGUST SEPTEMBER 


DAY MAXTMEAN MIN MAX MEAN MIN
MINTMAX MEANTMINTMAX MEAN 


1 
 20.5 18.5 19.5 

2 
 21.5 19.5 20.5 

3 
 21.5 20.0 20.5 

4 
 20.5 19.5 20.5 

5 
 20.5 18.0 19.0 


6 
 22.5 19.0T18.5 17.5
21.5 17.0 

7 
 23.0 19.5T18.5 17.5 18.0
21.0 

8 23.5 18.0T18.5 17.0 18.0
21.5 


20.0T18.0 

10 24.5 19.5T18.5 17.5 

9 24.0 22.5 16.5 17.0 


22.5 16.0 


21.5T18.5
11 24.5 22.5 18.0 18.5 

12 
 18.5 16.0 17.0 

13 

14 

15 


16 

17 

18 

19 

20 


21 --- T

22 21.5 21.0
19.5T

23 23.0 18.5T
21.0 

24 24.0 22.5
21.0T

25 24.0 22.0T
23.0 


26 
 24.0 22.0T
23.0 

27 23.0 21.5T
22.0 

28 
 22.5 20.0T
21.5 

29 22.5 21.5T
22.0 

30 
 20.5
21.5 19.5T

31 
 19.0
19.5 18.5T


TEMPERATURE (DEG.T
C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER DECEMBER JANUARY 


MIN MAX
DAY MAXTTMEANTTMINTTMAXTMEANTMIN
MEANTMIN MAX MEAN 


1 

2 

3 

4 

5 


6 

7 

8 

9 

10 


11 

12 

13 

14 

15 


16 

17 

18 

19 

20 


21 

22 

23 

24 

25 


26 

27 
 5.5 5.0 5.0 

28 
 5.0 3.5 4.5 

29 
 5.0 4.0 4.5 

30 
 5.5 5.0 5.0 

31 
 5.5 5.0 5.5 
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04106500 PORTAGE CRFFK AT KALAMAZOO, MI--CONTINUED 


TEMPERATURE C) OF WATER,
(DEG.TWATER YEAR OCTOHER 1975 TO SEPTEMBER 1976 


FEBRUARY 
 MARCH APRIL MAY 

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


1 5.0 2.5 4.0 10.5 7.0 8.5 
 12.0 10.5 11.5 18.0 14.5 16.0
2 3.0 1.5 2.0 7.0 6.5 6.5 15.0 9.5 12.0 17.5 12.0 14.0
3 3.5 3.0 3.5 8.0 6.5 7.0 16.5 12.5 14.5 11.5 10.5 11.0
4 5.0 3.5 4.5 8.0 7.0 7.5 15.5 12.0 14.0 16.5 10.5 13.0
5 5.5 5.0 5.0 
 8.5 7.5 8.0 15.0 11.0 13.0 18.5 14.0 16.5 

6 5.5 5.0 5.0 7.5 6.0 7.0 17.0 13.5 15.0 18.0 11.5 14.5
7 5.0 3.0 4.5 7.0 6.0 6.5 16.0 13.0 15.0 14.5 10.5 12.0
8 3.0 2.5 3.0 8.0 5.5 6.5 15.0 12.0 13.5 16.0 12.0 14.0
9 3.5 3.0 3.0 
 10.0 8.0 9.0 16.0 11.5 13.5 19.0 13.5 16.0
10 6.5 3.5 5.0 10.5 8.5 10.0 15.5 13.0 14.5 --- --- ---


11 6.5 5.5 6.0 9.0 7.5 8.5 15.0 12.5 14.0
12 7.0 5.0 6.0 8.5 8.0 8.5 15.5 10.5 13.0 - - -13 7.5 6.5 7.0 
 8.5 6.0 7.5 16.5 12.0 14.5
14 6.5 5.5 6.0 7.5 5.5 6.5 19.5 15.0 24.0 - -15 8.0 
 5.5 6.5 8.5 7.0 8.0 21.5 18.5 20.0 

16 8.0 5.5 7.0 9.0 7.5 8.5 22.5 19.0 20.5 ---
17 6.0 5.5 5.5 8.0 6.0 7.0 22.0 19.0 20.5 ---
18 .6.5 5.5 6.0 10.5 7.5 8.5 21.0 18.5 20.0
19 6.0 5.5 5.5 
 15.0 10.5 12.5 22.0 18.5 20.0
20 7.5 5.5 6.5 15.0 14.0 20.0
15.0 17.0 18.0 

21 8.0 4.0 6.0 14.0 8.0 11.0 19.0 15.5 17.5
22 4.0 3.0 3.5 9.0 6.0 7.5 19.5 16.5 18.0 ---
23 4.5 3.0 3.5 
 12.5 9.0 10.5 19.0 16.0 18.0
24 8.0 4.5 6.0 1 4.5 11.5 13.0 18.5 14.5 16.5
25 11.0 8.0 
 9.0 15.5 12.5 14.5 14.0 8.0 11.0 ---

26 12.5 11.0 11.5 18.0 14.0 15.5 10.5 8.0 9.0
27 12.0 10.5 11.5 17.0 11.0 14.5 12.5 9.0 11.0 ---
28 12.0 11.0 11.5 13.5 9.5 15.5 13.0 ---
11.5 10.5
29 11.0 10.5 10.5 
 13.0 12.0 12.5 17.5 13.0 15.0
30 --- ___ ---
 17.0 13.0 14.5 16.5 14.0 15.5
31 
 14.0 11.5 12.5 _-- ___ --- ---


JUNE 
 JULY AUGUST SEPTEMBER 

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


1 
 22.0 16.5 19.0 21.5 19.0 20.5 21.5 19.0 20.5
2 
 22.5 18.5 20.5 21.0 18.5 20.0 20.0 17.5 19.0
3 
 22.0 18.5 20.5 22.0 18.5 20.0 22.0 18.0 20.0
4 
 22.5 19.0 21.0 21.5 19.0 20.5 21.0 19.5 20.5
5 23.0 19.0 21.0 21.5 19.5 20.5 20.0 17.0 18.5 

6 
 24.5 19.5 22.0 21.5 19.5 20.0 19.0 16.0 18.0
7 
 23.5 20.5 22.5 21.0 18.0 19.5 20.5 17.0 19.0 

9 
8 24.5 20.0 22.5 21.5 18.5 20.0 22.0 19.0 20.523.5 21.0 22.5 22.5 19.0 21.0 22.0 18.5 20.5
10 
 25.0 21.5 23.0 23.0 20.0 21.5 18.5 15.5 17.0 


11 
 25.5 22.5 24.0 23.0 20.5 22.0 19.5 16.5 18.0
12 
 24.0 21.0 23.0 21.0 18.5 19.5
13 
 24.0 21.5 23.0 21.5 18.5 20.0
14 25.0 24.0 9.0 
 23.5 20.5 21.5 21.0 19.0 20.0
15 24.5 22.5 23.5 
 21.0 18.0 19.5 21.0 19.5 20.5 

16 22.5 20.0 21.0 
 21.0 17.5 19.5 20.0 19.0 19.0
17 23.0 18.5 20.5 ---
 22.5 18.5 20.5 20.0 18.5 19.5
18 23.0 20.0 21.5 ---
 23.0 19.0 21.0 20.0 18.0 19.0
19 22.0 19.5 21.0 
 24.0 20.5 22.0 18.5 16.5 18.0
20 21.5 18.5 20.5 
 24.0 20.5 22.5 19.0 18.0 18.5 

21 21.0 19.0 20.0 ---
 24.5 21.0 23.0 18.0 16.0 16.5
22 22.0 19.0 20.0 
 24.0 21.5 23.0 16.0 14.5 15.0
23 22.5 19.0 21.0 ---
 24.0 22.0 23.0 17.5 15.5 16.5
24 21.5 19.0 20.0 ---
 23.5 20.5 22.5 16.0 14.0 15.5
25 22.5 18.5 20.0 
 23.0 21.0 22.0 15.5 13.5 14.5 

26 22.5 19.0 21.0 
 --- --- --- 24.0 21.0 22.5 13.5 13.5 13.5
27 23.0 19.5 21.5 25.5 22.5 24.0 24.5 22.0 23.5 15.5 13.0 14.5
28 24.0 21.0 22.5 24.5 22.0 23.0 24.5 22.5 23.5 15.5 14.0 15.0
29 23.0 20.5 21.5 22.5 21.5 22.0 23.0 20.0 21.0 16.0 14.0 15.0
30 20.0 18.0 19.0 
 24.0 20.0 22.0 20.0 17.5 19.0 17.0 15.0 16.0
31 --- --- --- 23.5 21.0 22.0 21.5 18.5 20.0 --- --- ---
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04108500 KALAMAZOO RIVER NEAR FENNVILLE, MI 


LOCATION.--Lat 42°35'36", long 85°59'03", in NE4 sec.5, T.2 N., R.14 W., Allegan County, Hydrologic Unit 04050003, on left bank 40 ft 

(12 m) upstream from bridge on State Highway 89, 2.1 mi (3.4 km) downstream from Swan Creek, 4.0 mi (6.4 km) downstream from Calkins 

Dam, and 6.1 mi (9.8 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(5), 1930, 1933, 1934-36(M), 1938(M), 1939-40, 1942. 


GAGE.--Water-stage recorder. Datum of gage is 586.51 ft (178.768 m) above mean sea level (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 

mean sea level datum (levels by city of Allegan). 


REMARKS.--Records good except those for the period Aug. 14-20, which are poor. Flow regulated at low and medium stages by powerplants 

upstream from station and since June 1936, by Calkins Dam and powerplant, 4.0 rid (6.4 km) upstream from station. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--46 years, 1,386 ft3/s (39.25 m3/s), 11.76 in/yr (299 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 17500 ft3/s (496 mu/s) Apr. 11, 1947, gage height, 606.76 ft (184.940 m), site and 

datum then in use; minimum daily, 50 ft /s (1.42 mi/s) Aug. 19, 1976, caused by shutting off flow at Calkins Dam. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,370 ft3/s (152 m3/s) Feb. 23, gage height, 12.34 ft (3.761 m); minimum daily, 50 ft3/s 

(1.42 m3/s) Aug. 19, caused by shutting off flow at Calkins Dam. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 1370 1360 1800 1850 1810 3210 2680 3390 2220 1910 1120 771 

2 1300 1480 1880 1820 1930 3640 2680 3220 2390 1900 1120 778 

3 1120 1130 1990 1820 1500 3700 2590 3170 2260 1900 1260 775 

4 371 1300 2260 1820 1500 4010 2500 2520 2070 1890 1270 782 

5 415 1760 2230 1820 1530 4300 2540 2630 2020 1890 1300 803 


6 727 1460 2170 1800 1460 4290 2430 2800 1920 1880 2060 810 

7 884 1310 2170 1760 1360 5050 2410 3180 1520 1860 4120 778 

8 883 1740 2190 1230 1340 4980 2400 3120 1220 1520 2280 1090 

9 1300 1740 2180 1380 1670 4900 2350 3270 1570 1420 1200 852 

10 1520 1250 2170 1540 1940 4830 2260 2890 1880 1630 1020 644 


11 1200 1140 2210 1520 1880 4360 2260 2870 1280 1160 1010 750 

12 1200 1280 2300 1500 1880 3840 2110 2870 1170 1150 810 806 

13 1200 1620 2310 1500 2080 4100 1900 2800 1160 1150 430 852 

14 1010 1760 2540 1800 2370 4250 1890 3110 1530 1150 214 838 

15 853 1280 3860 2130 2490 3130 1890 2710 1640 1140 75 841 


16 1070 1200 3980 1830 2800 2960 1910 2630 1180 1140 65 841 

17 1550 1330 2900 1500 3340 2980 1970 2660 1170 1140 60 838 

18 1550 1450 3440 1490 2800 3000 2030 2440 1170 1140 55 841 

19 1100 1460 3970 1500 3510 2820 2140 2350 1380 713 50 855 

20 1150 1470 2490 1370 3960 2630 2250 2410 1860 1110 456 859 


21 1190 1480 2920 1340 4010 2880 2110 2420 1860 1120 657 859 

22 1190 1470 2590 1670 4720 2790 1980 2410 1510 1500 1070 862 

23 1200 1470 2780 2160 5330 2660 2170 2400 1080 1830 1080 862 

24 1230 1470 2490 1660 4790 2760 2200 2350 1140 1520 1080 1180 

25 1290 1210 2330 1520 3930 2470 2110 2060 1440 1140 754 1060 


26 1280 1140 2260 1520 4590 2440 2850 2050 1860 1470 747 1050 

27 1510 1350 2060 1530 4380 2450 4000 2020 1520 1320 764 1100 

28 1800 1750 1870 1540 3510 2540 3300 1920 1120 1290 754 1090 

29 1320 1760 1850 1450 3600 2830 2950 1950 1550 1320 761 1060 

30 1160 1780 1850 1320 --- 2540 3450 2020 1970 1300 757 1070 

31 1120 --- 1850 1340 2650 --- 2080 --- 1200 761 ---


TOTAL 36063 43400 75890 50030 82010 105990 72310 80720 47660 43803 29160 26597 

MEAN 1163 1447 2448 1614 2828 3419 2410 2604 1589 1413 941 887 

MAX 1800 1780 3980 2160 5330 5050 4000 3390 2390 1910 4120 1180 

MIN 371 1130 1800 1230 1340 2440 1890 1920 1080 713 50 644 

CFSM .73 .90 1.53 1.01 1.77 2.14 1.51 1.63 .99 .88 .59 .55 

IN. .84 1.01 1.76 1.16 1.91 2.46 1.68 1.88 1.11 1.02 .68 .62 


IN 16.96 

WTR YR 1976�693633 1895 5330 50 IN 16.13 

CAL YR 1975�TOTAL 729556 MEAN 1999 MAX�7110 MIN 362 CFSM 1.25�


MAX�CFSM 1.18�
TOTAL MEAN MIN�
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04108600 RABBIT RIVER NEAR HOPKINS, MI 


LOCATION.--Lat 42°38'32", long 85°43'19", in SEU 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 and those for period of no gage-height record, Mar. 19 to Apr. 19, which are 

poor. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--11 years, 57.2 ft3/s (1.620 m3/s), 10.88 in/yr (276 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,000 ft3/s (28.3 m3/s) Dec. 15, 1975, gage height, 8.62 ft (2.627 m); maximum 

gage height, 8.66 ft (2.640 m) Dec. 31, 1972; minimum discharge not determined; minimum daily, 9.2 ft3/s (0.26 m3/s) Aug. 27, 

28, 1970, Sept. 18, 1971; minimum gage height, 1.93 ft (0.588 m) Sept. 20, 26, 27, 1966. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s (8.50 m3/s) and maximum (*): 


DischargeT Gage height
Gage heightT DischargeT

DateTTimeT(ft) DateT (ft)TT
(m)TT TimeT


Dec. 15 	 0400 *1,000 28.3 *8.62 2.627 Feb. 21 2400 412 11,7 7.49 2.283 

Mar.T


(ft3/s) (m3/s)T	 (ft3/s) (m3/s) (m) 


Feb. 13 2300 340 9.63 7.15 2.179 5 625 17,7 7.95 2.423 

Feb. 16 0100 355 10.1 7.24 2.207 7 0400 491 13.9 7.68
MayT 2.341 


Minimum discharge, 14 ft3/s (0.40 m3/s) Sept. 8, 9; minimum gage height, 2.17 ft (0.661 m) Sept. 8. 


11SChAPGE, IN Cu8IC FEET PEN SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAYTOCTTNnyTDEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 27 26 104 66 46 85 60 74 74 69 30 16 
27 30 aoT55 46 165 58 71 63 60 27 16 

3 25 35 64 54 45 353 56 81 56 49 26 15 
4 24 40 54 46 46 365 54 76 52 44 25 15 
5 23 36 52 54 46 518 52 69 49 40 25 15 

23 32 92 61 4 ,, 393 51 233 46 37 27 15 
7 23 31 89 64 46 249 49 451 44 36 26 15 
m 

9 
23 
2s 

35 
33 

64 
58 

48 
48 

46 
46 

149 
120 

47 
45 

319 
157 

42 

41 

35 

34 
24 

24 
14 

15 
10 23 31 54 48 53 107 45 102 38 33 23 22 

11 23 30 51 44 76 100 54 89 37 32 22 20 
12 23 28 49 48 110 110 48 77 36 31 22 18 
13 23 29 66 48 etoi 142 48 71 42 30 22 17 
14 ?3 26 211 48 299 127 45 71 39 29 22 17 
15 23 27 919 48 264 112 70 79 36 28 22 17 

lo 2s 26 538 48 342 103 190 74 42 27 21 17 
17 22 25 326 47 291 91 125 68 40 26 20 17 
ln 2e 25 176 47 241 87 88 63 39 25 20 17 
19 23 25 126 47 244 84 79 65 44 24 19 16 
20 25 26 108 47 157 98 70 58 42 25 19 17 

21 25 3n 92 47 251 150 68 55 39 29 18 18 
22 24 3/ 84 47 368 110 76 54 38 27 18 18 
23 23 33 78 47 253 88 69 53 36 26 17 18 
24 23 31 72 47 161 75 68 52 38 26 17 17 
25 31 30 69 41 136 66 156 54 44 24 17 16 

26 
27 

37 
33 

3U 
34 

66 
64 

47 
45 

121 
106 

63 
130 

253 
195 

54 
52 

40 
36 

23 
27 

17 
17 

18 
22 

25 31 32 62 40 96 130 119 50 40 26 17 20 
29 29 38 60 46 87 95 94 59 43 29 18 19 
30 25 lob 54 46 --- 74 80 65 46 29 17 18 
31 21 --- 57 46 67 --- 79 --- 30 17 ---

TOTAL 78e 1007 4046 1512 4413 4608 2512 2975 1302 1010 656 515 
MEAN 
mAA 
MIN 

25.2 
37 
22 

33.b 
lob 
26 

131 
918 

49 

48.8 
61 
46 

152 
366 

4b 

149 

518 
63 

83.7 
253 

45 

96.0 
451 

50 

43.4 
74 
36 

32.6 
69 

23 

21.2 
30 
17 

17.2 
22 
14 

CFSM .35 .4/ 1.83 .68 2.13 2.09 1.17 1.34 .61 .46 .30 .24 
IN. .41 .52 2.11 .79 2.30 2.40 1.31 1.55 .68 .53 .34 .27 

CAL YR 1975 1OTAL 25895 MEAN 70.9 MAX 918 MIN 17 CFSM .99 IN 13.49 
WTR YR 1976 TOTAL 25333T
MEAN 69.2 MAX 915 MIN 14 CFSM .97 IN 13.20 
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04108690 KALAMAZOO RIVER AT SAUGATUCK, MI 

(National stream-quality accounting network and pesticide station) 


LOCATION.--Lat 42°38'50", long 86°11'53", in NE4 sec.16, T.3 N., R.16 W., Allegan County, Hydrologic Unit 04050003, at bridge on Old 

US-31 between Saugatuck and Douglas, 7.9 mi (12.7 km) downstream from Rabbit River, 17.6 mi (28.3 km) downstream from gaging station 

near Fennville and 2.9 mi (4.7 km) upstream from mouth. 


DRAINAGE AREA.--2,020 mil (5,230 km2), approximately. 


PERIOD OF RECORD.--Water years 1974 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1974 to current year. 

WATER TEMPERATURES: May 1975 to current year. 


INSTRUMENTATION.--Water quality monitor since Nov. 1, 1975. 


REMARKS.--Water quality monitor located 30 ft (9 m) from the right abutment of the bridge. MAnthly samples are collected as a cross-

section sample at the upstream side of the bridge. Once daily temperatures are reported to the nearest 1.0°C. Water discharge 

measurements are made at times of monthly sampling. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: (Water years 1974 and 1975) Maximum daily, 590 micromhos on several days during 1974 and 1975; minimum daily, 

321 micromhos Apr. 22, 1975. 


EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--Specific conductance values of 642 and 308 micromhos were recorded on July 29, 30, 1976 and 

Dec. 15, 1975, respectively. 


WATER QUALITY DATA,�
WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE- IAME-.. 
CIFTC DIATE FECAL STREP- NON... 

INSTAN CON... PER- COLI COLT... TOCOCCI CAR... 

DATE 
TIME 

TANFOUS 
DTS.•. 
CHARGE 
(CFS) 

DUCT... 
ANCF 

(MICRO•. 
MHOS) 

PH 

(UNITS) 

TEMPER... 
ATURE 

(DEG C) 

ITS-
SOLVED 
OXYGEN 
(MG/L) 

CENT 
SATIJR 
ATION 

FORM 
(COL. 
PER 

100 ML) 

FORM (COL... HARD- BONATE 
(COL. ONIES NESS HARD-
PER PER (CA,MG) NESS 

100��ML) 100�ML) (MG/L) (MG/L) 

OCT 
06... 1500 980 627 8.4 14.0 13.4 137 200 72 13 270 44 
NOV 
03... 1330 1640 616 7.9 11.5 13.5 125 300 230 59 270 35 
DEC 
08... 1330 2170 576 8.0 1.0 11.8 85 480 100 170 260 43 
JAN 
05... 1530 538 7.9 .5 12.2 86 410 30 42 250 55 
FEB 
09... 1500 1540 603 8.2 .5 11.2 79 2600 >1200 40 260 24 
MAR 
08... 1330 7000 399 7.8 3.0 12.0 90 320 >6000 270 170 22 
APR 
05... 1400 3000 508 7.9 12.0 11.4 108 10 (1 10 230 23 
MAY 
10... 1400 5380 432 8.2 17.0 12.1 127 70 40 18 200 23 

JUN 
08... 1400 2050 536 8.2 22.5 9.0 105 190 56 200 240 20 

JUL 
12... 1430 1470 550 8.2 25.0 8.0 98 210 72 40 240 17 

AUG 
02... 1400 1650 572 8.1 23.0 9.8 115 420 75 200 260 40 

SEP 
07... 1300 650 589 8.2 21.0 6.5 74 1100 80 86 250 66 

DIS-T DIS-

DIS- SOLVEDTSODIUM SOLVEDT DIS- DIS-

SOLVED MAG- DIS- AD- PO-TALKA-TDIS- SOLVED SOLVED 

CAL- NE- SOLVED SORP- TAS- BICAR- CAR- LINITY CARBON SOLVED CHLO- FLUO-

CIUMT TIONT AS DIOXIDE RIDE
SIUm SODIUM SIUM BONATE BONATET SULFATE RIDE�

(CA)�(MG) (NA)TT(K)TT(CO3) CAC03 (SO4) (F)
RATIO (HCO3)TT(CO2)TT(CL)TT


DATE (MG/L)��(MG/L)��(MG/L) (AG/L) (MG/L) (MG/L)
(MG/L) (MG/L)�(MG/L)��(MG/L)��(MG/L)��


OCT 

06... 70 22 20 .5 2.0 290 42 33 .5 


NOV 

03• • • 71 22 20 .5 2.2 286 0 235 5.8 45 32 .3 


DEC 

08... 70 20 17 .5 2.2 264 0 217 4.2 47 29 .2 

JAN 

05•• • 69 20 18 .5 2.0 244 0 254 6.2 46 31 .1 


FEB 

09... 68 21 20 .5 1.8 288 0 236 2.9 46 33 .2 

MAR 

08... 44 14 10 .3 2.3 180 0 148 4.6 35 17 .2 

APR 

05• • • 66 17 15 .4 1.8 252 0 207 5.1 44 25 .2 

MAY 

10... 51 17 11 .3 2.3 216 0 177 2.2 31 17 .1 


JUN 

08... 64 19 16 .5 1.7 268 0 220 2.7 38 26 
 .2 


JUL 

12... 60 22 18 .5 1.7 272 0 223 2.7 40 29 .2 


AUG 

02• • • 71 20 21 .6 1.8 268 0 220 3.4 41 35 02 

SEP 

07... 61 23 28 .8 2.0 224 0 184 2.3 48 41 .2 
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04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


WATER-QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS-T SUS-T
DIS-T SUS. 

SOLVED SOLVED DTS- TOTALT PENDED SED. 


DIS- SOLIDS SOLIDS SOLVED NITRITE_ TOTAL TOTAL TOTALT
SUS- SEDI- SIEVE 

SOLVEDT SOLIDS�PLUSTNITRO- PHOS-TTPENDED MENTTT
(REST- (SUM OFT NITRO-T DIAM. 

SILICATDUE AT CONSTI- (TONSTTNITRATE GENTPHORUS SERI-TTDIS...�iA FINER
GENTT

(SI02)T180 C) TUENTS) PERTT(N) (NO3) MENTTTHAN
(N)TT(P)TTCHARGET


DATET DAY)TT (MG/L1T
(mG/L) (MG/L) (MG/L1TT (T/DAY) .062 MM
(MG/L)TT(mG/L) (MG/L) (mG/L)TT


OCT 

06... 6.4 342 905 .28 1.2 5.4 .10 15 40 100 
NOV 
03... 7.0 327 340 1450 .71 1.6 7.0 .10 7 31 100 
DEC 
08... 8.4 325 324 1900 1.0 1.8 8.0 .07 11 64 100 

JAN 
05... 9.3 316 316 1.0 1.7 7.5 .08 --

FEB 
09... 9.7 358 342 1490 .96 1.8 8.1 .08 4 17 100 

MAP 
08... 6.2 245 217 1.1 1.9 8.5 .12 27 E490 100 
APR 
05... 4.0 320 297 2590 .83 1.6 6.9 .07 11 89 100 
MAY 
10... 3.3 256 239 3720 .67 1.4 6.3 .08 13 189 100 

JUN 
08... 5.0 313 302 1730 .84 1.5 6.8 .11 9 50 100 

JUL 
12... 5.4 334 310 1330 .61 1.4 6.4 .11 9 36 100 

AUG 
0?... 6.0 327 328 1460 .50 1.5 6.4 .14 19 85 100 

SEP 
07... 1.3 351 315 616 .34 1.3 5.9 .14 27 47 100 

DIS-T(MS-

DIS- TOTAL SOLVED TOTAL SOLVEDTDIS-TDIS-


TOTAL SOLVED CAD- CAD- CHPO- CHRO- TOTAL SOLVED TOTAL SOLVED TOTAL 

ARSENIC ARSENIC MIUm MIUmTTMIHM COBALT COBALT COPPER COPPER IRON
MIUMT


TIMETTT(CD) (CR)T(CO)�(CU) (CU)��
(AS) (AS) (CD)TT(CR)�(CO)� (FE) 

DATE
T 

(UG/L)�(UG/L)�(UG/L)�(UG/L)�(0G/L1 (UG/L)TT(UG/L)TT
(UG/L)� (UG/L)T (UG/L) (UG/L) 


OCT 

06... 1500 2 1 0 0 <10 0 0 0 9 2 500 

JAN 

05... 1530 1 1 1 1 <10 0 0 0 11 2 470 

APR 

05... 1400 0 0 1 10 <10 1 1 0 0 550 

JUL 

12... 1430 3 2 3 1 <10 <10 0 0 0 0 510 


DIS-T DIS-

DIS-TDIS-TSOLVEDTDIS-TSOLVEDT TOTAL
TOTALT TOTALT DIS-T

SOLVED TOTAL SOLVED MAN-T TOTAL SOLVED ORGANIC
MAN- TOTAL SOLVED SELE- SELE-

IRON� ZINC�
LEADTLEAD GANESE GANESE MERCURY MERCURY NIUM� ZINC CARBON
NIUM�

(FE)�(PR)T (HG) (SE) (ZN)�(C)
(PR)�(MN) (MN)TT(HG)��(SE)��(ZN)�


DATE� ((1G/L)T(UG/L)�(UG/L) (UG/L)��(MG/L)
(UG/L) (UG/L)TT(UG/L) (UG/L) (UG/L)��
(UG/L)T T((1G/L)�


OCT 

06...�20�10 0��120 10��.1 .1��0 0��50 0��
14 


JAN 

05...T20 50 20��.,1��0 0��10��
30�0�� .1 30 8.4 

APR 


100�7T7T70 40TT 0 0TT10 10TT
<.5T 9.4 

JUL 


10�36�8T10T<.5� 10�10
80T<.5T 4�
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04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 

WATER — QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 

CHLOR... 
ALDPIN_ DANE_ DDD_ DDE_ DOT 

IN_ IN_ IN_ IN_ IN 

BOTTOM TOTAL BOTTOM_ BOTTOM_ BOTTOM_ BOTTOM 


TOTAL_ MA—_CHLOR.._MA—_ TOTAL_ MA—_TOTAL_ MA—_TOTAL_ MA.. 


TIME ALDRIN TERTAL DANE TERIAL DOD TERIAL DDE TERIAL DDT TERIAL 


DATE_ (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


NOV 
03oes_1330_ ND_ No_ ND_ No_ND_ ND_ NO_ ND_ ND ND_

MAY 
10..._1400_ ND_ ND_ ND_ ND_ ND_ ND_ ND_ ND ND_ ND 

AUG 
2... 1400_ ND_ ND_ ND_ ND_ ND 

HEPTA...01.._ DI—_ 
CHLORAZINON_ ELDRIN_ ENDRIN_ ETHION_ 

IN_ IN_ IN_ IN_ IN_TOTAL 

TOTAL BOTTOM TOTAL BOTTOM_ _BOTTOM BOTTOM TOTAL BOTTOM HEPTA 
MA—_ HEPTA...._ MA—_CHLOR 


AZTNON TERIAL ELDPIN TERIAL ENDRIN TERIAL ETHION TERIAL CHLOR TERIAL EPDXIDE 

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


DI.._ MA—_DI.._ MA—_TOTAL_ MA—_TOTAL_ 

NOV 
3... ND_ ND_ NO_ ND_ ND_ ND_ ND_ ND_ ND_ ND ND_

MAY 

10..._ ND_ ND_ No_ ND_ No_ ND_ ND_ ND_ ND_ ND_ ND 


AUG 

02.o._ No_ ND_ No_ ND_ ND_ ND 

HERTA.._ MALA—_ METHYL_ METHYL 

CHLOR_ LINDANE_ THION_ PAPA.._ TRI 
TOTAL_ THION 

IN PIOT.._ BOTTOM_ TOTAL_BOTTOM_ METH.._ METHYL IN ROT—_ METHYL IN BOT_TOTAL 
TRI._ TOM MA—_ PARA 

EPDXIDE_ TN_ IN_TOTAL_ TOTAL_ THION_ 

TOM MA—_ TOTAL_ MA—_ MALA—_MA—_ OXY..._ PARA.._ TOM MA—_


TERIAL LINDANE TERIAL THION TERIAL CHLOR THION TERIAL THION TERIAL THION 

DATE (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) ((1G/L) ((JG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) 


NOV 
_ND ND ND Nn_ NO NO_ ND_ ND_ ND ND

03..._ _ _ _ ND_ _ 

MAY 

In..._ No_ND_ NO_ ND_ ND_ ND_ NO_ ND_ No_ ND_ Nn 


AUG 

ND_ ND
ND_ No_2... ND_ ND_ 

PARA.._ TOX—_ TRI.. 

THION_ APHFNF_ THIGH_ 2,4-0�
2,4,5—T�SILVEX 

TN_ IN_ IN_ IN_ IN_ IN 

BOTTOM TOTAL BOTTOM TOTAL BOTTOM_ BOTTOM_ BOTTOM_ BOTTOM 

MA—_ TOX_ MA—_TOT—_ MA—_ TOTAL_ MA—_TOTAL_ MA—_ TOTAL_ MA— 

TERIAL APHENE TERTAL THION TERIAL 2,4-0 TERIAL 294,5.0. TERIAL SILVEX TERIAL 


DATE (UG/KG) (UG/L) ((1G /KG) ((JG/L) ((JG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


NOV 

3... ND_ ND_ ND_ ND_ ND_ ND
_ ND_ ND_ ND_ ND_ ND 

MAY 

10..._ ND_ ND_ ND_ ND_ NO_ ND
_ ND_ NO_ ND_ ND_ ND 

AUG 

ND ND
ND_ _02..._ ND_ ND_ 

QUALITATIVE AND ASSOCTATED OUANTITATIVE ANAIYSES OF 1=AL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
p 


LENGTH PERI.._ UNCOP.. UNCOR.. BIOMASS 
OF_PHYTON_ PETTED RECTED CHLORO.... 

EXPO BIOMASS PHYTON PERT.._ PHYLL 
SURF TOTAL BIOMASS PHYTON PHYTON RATIO 

(DAYS)_DRY_ASH CHLOPO... CHLOPO 
WEIGHT_ WEIGHT PHYLL A PHYLL B_ PHYTON 

DATE G/SO M�G,/SO M MG/SO M MG/SO M (UNITS) 

NOV 
03• • • 28 7.40_5.20�47.0_ 1.40�47 

MAY 
10 • • • 35 32.8�14.0�84.1_ .000_220_

AUG 
11.2 9.85_ 15902• • • 21 22.2��69.3��

ND--NOT DETECTED 
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04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 6, 1975 
1500 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

33,000 CELLS/ML 

_ORGANISM�NAME _COMMON NAME_ CELLS/ML PER CENT 

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 
...SCENEDESMACEAE 
.....SCENEDESMUS 
"VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 

GREEN ALGAE 

TOTALS 

380 

1,500 

al 
2,300 

1 

5 

_L
7 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
mCOSCINODISCACEAE 

0�....CYCLOTELLA 
OT....MELOSIRA 
"PENNALES 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 

DIATOMS 
CENTRIC 

PENNATE 
NAVICULOID 

18,000 
11,000 

380 

53 
33 

TOTALS 
____aaa 
29,000 88 

CYANOPHYTA 
.MYXOPHYCEAE 
“CHROOCOCCALES 
...CHR000OCCACEAE 

L�....ANACYSTIS 

BLUE-GREEN ALGAE 

COCCOIO 

0 

EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE 
....CRYPTOMONAS 

EUGLENOIDS 
CRYPTOMONADS 

TOTALS 380 1 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA 

....PHACUS 
TOTALS 

760 

1,100 

2 

3 
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04108690 KaLamaznn RIVER AT SAUGATUCK. MI...CONTTNUED 


QUALITATIVE AND ASSOCTATFO QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV. 3, 1975 

1330 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


19,000 CELLS/ML 


...ORGANISM� NAME.. CELLS/ML PERCENT
NAME ...COMMON 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOR000CCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 700 4 

...SCENEDESMACEAE 


0 ....SCENEDESMUS 
TOTALS 4,400 23 

CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


D ....CYCLOTELLA 7,200 37 

0 ....MELOSIRA 5,300 27 
..PENNALES PENNATE 
...FRAGILARIACEAE 
....ASTERIONELLA 230 1 
...GOMPHONEMATACEAE 
....GOMPHONEMA 230 1 
...NAVICULACEAE NAVICULOID 
....NAVICULA 460 2 
...NITZSCHIACEAE 
....NITZSCHIA 700 4 
...SURIRELLACEAE 
....SURIRELLA --Zia —1 

TOTALS 14,000 73 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 


....00HROMONAS 

TOTALS 460 
 2 


EUGLENOPHYTA EUGLENOIDS 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....EUGLENA —1 

TOTALS 230 1 

PYRRHOPHYTA FIRE ALGAE 

.DINOPHYCEAE DINOFLAGELLATES 

..PERIDINIALES 

...PERIDINIACEAE 


L ....PERIDINIUM 
 0 
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0410,4690 KALAMAZOO RivEP AT sAuoATucK, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


DEC. 8, 1975 

1330 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


3,300 CELLS/ML 


_ORGANISM� ...COMMON CELLS/ML PERCENT
NAME 


CHLOROPHYTA GREEN ALGAE 

eCHLOROPHYCEAE 

aCHLOROCOCCALES 

...SCENEDESMACEAE 


L aaSCENEDESMUS 
 0 


CHRYSOPHYTA 

oBACILLARIOPHYCEAE DIATOMS 

aCENTRALES CENTRIC 

...COSCINODISCACEAE 


D aaCYCLOTELLA 550 17 

....MELOSIRA 490 
 15 

aPENNALES PENNATE 

...ACHNANTHACEAE 

......ACHNANTHES 120 4 


L ea.COCCONEIS 0 

L aaRHOICOSPHENIA 
 0 


eaCYMBELLACEAE 

61 2 


....FRAGILARIACEAE 

L aaASTERIONELLA 
 0 

....FRAGILARIA 61 2 


L aaSYNEDRA 
 0 

eaMERIDIONACEAE 


L aaMERIDION 0 

eaNAVICULACEAE NAVICULOID 

aaNAVICULA 180 6 

eaNIT2SCHIACEAE 

aaNITZSCHIA 


TOTALS 1,500 48 


CYANOPHYTA 
 BLUE—GREEN ALGAE 

oMYXOPHYCEAE 

aOSCILLATORIALES FILAMENTOUS 

...OSCILLATORIACEAE 


D ....OSCILLATORIA 
 —LOSS. 
TOTALS 1+700 53 


EUGLENOPHYTA 
 EUGLENOIDS 

sEUGLENOPHYCEAE 

aEUGLENALES 

asEUGLENACEAE 


L 
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041014690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


QUALITATIVE AND ASSnCTATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JAN. 5, 1976 

1530 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


4,600 CELLS/ML 


NAME
_ORGANISM� ..COMMON....NAME 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...HYDRODICTYACEAE 


L ....DEDIASTRUM 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 

....MELOSIRA 

..PENNALES PENNATE 

...ACHNANTHACEAE 


L�
....ACHNANTHES 

L ....COCCONEIS 

...CYMBELLACEAE 


L�
....CYMBELLA 

...DIATOMACEAE 


L�
....DIATOMA 

...FBAGILARIACEAE 


L ....ASTERIONELLA 


....SYNEDRA 


...GOMPHONEMATACFAF 

L ....GOMPHONEMA 

...NAVICULACEAE NAVICULOID 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 


CYANOPHYTA BLUE-GREEN ALGAE 

•MYXOPHYCEAE 

..0SCILLATORIALES FILAMENTOUS 

...0SCILLATORIACEAE 


D ....OSCILLATORIA 

TOTALS 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..cworomoNInALEs 

...cRYPTomowooAcFAF 


L ....CRYPTOMONAS 

TOTALS 


•EUGLENOPHYCEAE 


..EUGLENALES 


...EUGLENACEAE 

L�
....EUGLENA 


CELLS/ML 


110 

180 


460 

53 


110 


____52 

1,000 


3.600 

3,600 


---- -ii 


PER_CENT 


0 

2 

4 


0 

0 


0 


0 


0 

10 

1 


0 


2 


20 


_la 

78 
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04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


QUALITATIVE AND ASSOCIATE!) QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEB. 9, 1976 
1500 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

1,200 CELLS/ML 

ORGANISM­NAME ...COMMON NAME CELLS/ML PER CENT 

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 

GREEN ALGAE 

TOTALS 
___22 

30 
__a 
3 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
...CYMBELLACEAE 

L�....CYMBELLA 
...FRAGILARIACEAE 

L�....ASTERIONELLA 
L�....SYNEDRA 
...GOMPHONEMATACEAE 

L ....GOMPHONEMA 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 

L�....NITZSCHIA 

DIATOMS 
CENTRIC 

PENNATE 

NAVICULOID 

TOTALS 

91 
30 

30 
30 

91 

270 

8 
3 

3 
3 

0 

0 
0 

0 

8 

--2 
25 

.CHRYSORHYCEAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 
L�....DINOBRYON 

YELLOW-BROWN ALGAE 

0 

CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
...NOSTOCACEAE 

L�....APHANIZOMENON 
...OSCILLATORIACEAE 

L�....ARTHROSPIRA 
D ....0SCILLATORIA 

BLUE­GREEN ALGAE 

FILAMENTOUS 

TOTALS 
____222 

880 

0 

74 
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0410R690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


OJALITATIVF ANn ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAR. 8t 1976 

1330 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2.900 CELLS/ML 


_ORGANISM� _COMMOINL_NAME_ PER.SENT
NAME CELLS/ML 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 21 1 

...SCENEDESMACEAE 

....SCENEDESMUS 


TOTALS 62 2 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 42 1 

....MELOSIRA 270 9 

4.PENNALES PENNATE 

...ACHNANTHACEAE 

....COCCONEIS 21 1 

...FRAGILARIACEAE 


LT 0
....SYNEDRA 
...MERIDIONACEAE 
....MERIDION 21 1 
...NAVICULACEAE NAVICULOID 
....NAVICULA 230 8 
...NITZSCHIACEAE 
....NITZSCHIA _21 

TOTALS 600 21 

CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..0SCILLATORIALES FILAMENTOUS 

...0SCILLATORIACEAE 


0 ....0SCILLATORIA --Lan 

TOTALS 2.200 
 77 


EUGLENOPHYTA EUGLENOIDS 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 


L ....EUGLENA 
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04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR. 5, 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


11.000 CELLS/ML 


_ORGANISM� _COMMON__NAME_ PER CENT
NAME CELLS/ML 


CHLOROPHYTA 
 GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 

....SCENEDESMUS 
 ia
 

TOTALS 480 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 4,700 45 


D�....MELOSIRA 2,500 24 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 120 1 

...DIATOMACEAE 

....DIATOMA 
 120 1 

...FRAGILARIACEAE 

....ASTERIONELLA 360 3 

...NAVICULACEAE NAVICULOIO 


D ....NAVICULA 1,700 16 

...NITZSCHIACEAE 

....NITZSCHIA 
 ----Zia --a 


TOTALS 9,800 92 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS 
 --a 


TOTALS 240 2 


MAY 10, 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


8.900 CELLS/ML 


_ORGANISM NAME��_COMMON NAME CELLS/ML PER CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES 
 CENTRIC 

...COSCINODISCACEAE 


D ....CYCLOTELLA 
 5.400 60 

....MELOSIRA 210 
 2 

••PENNALES PENNATE 

...FRAGILARIACEAE 

....ASTERIONELLA 
 830 9 

...NITZSCHIACEAE 

....NITZSCHIA 
 111 


TOTALS 6,800 
 76 


CYANOPHYTA 
 BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 


D ....ANACYSTIS 
 22.122 -22 

TOTALS 2,100 23 
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274 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 8, 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


53,000 CELLS/ML 


_ORGANISM�NAME _COMMON__NAME_ 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 
....DICTYOSPHAERIUM 
....KIRCHNERIELLA 
....TETRAEDRON 
...SCENEDESMACEAE 
....CRUCIGENIA 
....SCENEDESMUS 
....TETRASTRUM 
..VOLVOCALES 
...CHLAMYDOMONADACFAE 
....CARTERIA 
....CHLAMYDOMONAS 

TOTALS 

CHRYSOPHYTA 
.8ACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 

D ....CYCLOTELLA 
....MELOSIRA 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 
...FRAGILARIACEAE 
....SYNEDRA 
...NAVICULACEAE NAVICULOID 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 

TOTALS 

CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOID 
...CHROOCOCCACEAE 
....ANACYSTIS 

TOTALS 

EUGLENOPHYTA EUGLENOIDS 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS 

CELLS/ML PER CENT 


1,600 3 

3,800 7 


270 1 

270 1 


2,200 4 

1,100 2 

1,100 2 


820 2 


11,000 23 


36,000 68 

1,100 2 


270 1 


270 1 


820 2 


Q. 

40,000 76 


__Zs= 

4
2,200 


17.2 
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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 1975 TO SEPTEMBER 1976 


JULY 12, 1976 

1430 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


40.000 CELLS/ML 


_ORGANISM_NAME _COMMON NAME_ CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...MICRACTINIACEAE 

....MICRACTINIUM 4,100 10 

...00CYSTACEAE 

....ANKISTRODESMUS 1,700 4 

...SCENEDESMACEAE 

....ACTINASTRUM 3.200 8 

....SCENEDESMUS 3,500 9 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CARTERIA 
 a 


TOTALS 13.000 32 


CHPYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


D ....CYCLOTELLA 17,000 43 

D ....MELOSIRA 7.300 18 

..DENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 290 1 

....COCCONEIS 290 1 

...FRAGILARIACEAE 

....FRAGILARIA 290 1 


LT 0
....SYNEDRA 

...GOMPHONEMATACEAE 

....GOMPHONEMA 290 
 1 

...NAVICULACEAE NAVICULOID 

....NAVICULA 


TOTALS 27,000 
 67 


.XANTHOPHYCEAE YELLOW-GREEN ALGAE 


..HETEROCOCCALES 


...CHLOROTHECIACEAE 


....OPHIOCYTIUM 

TOTALS 580 
 1 
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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 1975 TO SEPTEMBER 1876 


AUG. 2. 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


43,000 CELLS/ML 


_ORGANISM__NAME�_COMMON__NAME_ CELLS/ML PER CENT 


CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
...CHLOROCOCCALES 
...COELASTRACEAE 

L�....COELASTRUM 0 
...HYDRODICTYACEAE 
....PEDIASTRUM 3,100 7 
...MICRACTINIACEAE 
....MICRACTINIUM 490 1 
...00CYSTACEAE 
....ANKISTRODESMUS 820 2 

L�....CHODATELLA 0 
L�....DICTYOSPHAERIUM 0 
....KIRCHNERIELLA 4,300 10 

L�....00CYSTIS 0 
....TETRAEORON 330 1 

L�....TREU8ARIA 0 
....WESTELLA 2,000 5 
...SCENEDESMACEAE 

L�....ACTINASTRUM 0 
....CRUCIGENIA 1,300 3 

D ....SCENEDESMUS 
....TETRASTRUM 

8,300
--Zs= 

19 

TOTALS 23,000 53 

CHRYSOPHYTA 
4.8ACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 

D ....CYCLOTELLA 13,000 30 
....MELOSIRA 2,800 6 
..PENNALES PENNATE 
...ACHNANTHACEAE 

L�....COCCONEIS 0 
L�....RHOICOSPHENIA 0 
...DIATOMACEAE 

L�....DIATOMA 0 
...FRAGILARIACEAE 

L�e...ASTERIONELLA 0 
L�....FRAGILARIA 0 
L�....SYNEDRA 0 
...GOMPHONEMATACEAE 

L ....GOMPHONEMA 0 
...NAVICULACEAE NAVICULOID 

L�....FRUSTULIA 0 
L�....NAVICULA 0 
...NITZSCHIACEAE 

L ....NITZSCHIA 
TOTALS 

__a 
16,000��36 

eCHRYSOPHYCEAE YELLOW —BROWN ALGAE 
..CHRYSOMONADALES 
...MALLOMONADACEAE 

L ....MALLOMONAS 0 

CYANOPHYTA BLUE—GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOID 
...CHROOCOCCACEAE 
....ANACYSTIS aLaaaT_a 

TOTALS 3,300�8 
�


EUGLENOPHYTA EUGLENOIDS
�

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS� ____i22
�


TOTALS 490 


PYRRHOPHYTA FIRE ALGAE 
.DINOPHYCEAE DINOFLAGELLATES 
..PERIDINIALES 
...GLENODINIACEAE 

L ....GLENODINIUM 0 
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04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 7, 1976 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


29,000 CELLS/ML 


_ORGANISM� _COMMON NAME_
NAME CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 


L� 0
....SCHROEDERIA 

...COELASTRACEAE 

....COELASTRUM 1,900 6 

...HYDRODICTYACEAF 

....PEDIASTRUM 1,600 5 

...MICRACTINIACEAE 


L� 0
....GOLENKINIA 

...00CYSTACEAE 

....ANKISTRODESMUS 830 3 

....FRANCEIA 210 
 1 

....KIRCHNERIELLA 730 2 


L� 0
....SELENASTRUM 

....TETRAEDRON 210 1 

...SCENEDESMACEAE 

....CRUCIGENIA 2.500 9 


D ....SCENEDESmUS 5,100 17 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 
 210 1 

...RHACOTACEAE 


L�
....PHACOTUS 

..ZYGNEMATALES 

...DESMIDIACEAE PLACODERM DESMIDS 

....STAURASTRUM 


TOTALS 14,000 46 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


D ....CYCLOTELLA 4,300 15 

D ....MELOSIRA 6,100 21 

..PENNALES PENNATE 

...CYMBELLACEAE 


L� 0
....EPITHEM/A 

...FRAGILARIACEAF 


L� 0
....FRAGILARIA 

L� 0
....SYNEDRA 

...NAVICULACEAE NAVICULOID 


L ....AMPHIPRORA 0 

L� 0
....NAVICULA 

L� 0
....PINNULARIA 

...NITZSCHIACEAE 


L�
 0 

...SURIRELLACEAE 


L�


....NITZSCHIA 


....SURIRELLA 

TOTALS 11,000 36 


.XANTHOPHYCEAE YELLOW-GREEN ALGAE 


..HETEROCOCCALES 


...CHLOROTHECIACEAE 

L�
 0
....OPHIOCYTIUM 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....AGMENELLUM 
 830 3 

....ANACYSTIS 


TOTALS 4,400 15 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS -1
210 


TOTALS 210 1 


.EUGLENOPHYCEAE 


..EUGLENALES 


...EUGLENACEAE 

L ....TRACHELOMONAS 
 0 

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

L�
LESS THEN 1%3 MAY NOT HAVE BEEN ACTUALLY COUNTED 




 

 

278T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK. MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C1. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER�NOVEMBER�DECEMBER�JANUARY 


DAY�ONCE DAILYTMAX MIN��MAX�MEAN��MAX MIN��
MEAN�MIN MEAN 


1 596 600 487 557 520 470 503 ---
2 597 578 572 575 510 462 479 ---
3 596 577 569 574 507 470 494 ---
4 596 573 566 569 506 452 490 ---
5 585 587 565 575 532 485 502 

6 576 597 578 588 557 506 533 547 521 535 
7 561 601 574 583 561 530 550 567 523 556 
8 600 589 578 582 556 476 523 569 534 545 
9 564 593 581 589 563 476 508 564 544 557 
10 566 587 550 569 560 495 530 562 547 555 

11 553 589 581 583 549 476 526 587 540 557 
12 604 584 576 581 549 474 497 614 545 583 
13 549 583 578 580 548 428 484 576 546 557 
14 608 592 579 587 489 312 361 592 558 570 
15 618 595 578 592 323 308 316 578 560 566 

16 601 606 589 596 351 318 331 609 578 592 
17 604 604 593 597 462 342 440 589 564 576 
18 568 600 595 598 428 401 415 587 555 573 
19 609 604 594 598 400 383 395 587 561 574 
20 611 604 575 592 379 343 364 605 568 583 

21 616 589 431 476 606 570 578 
22 595 483 435 456 587 571 577 
23 
24 

594 
613 

515 
536 

459 
512 

494 
523 ---

582 
594 

573 
579 

575 
585 

25 601 566 525 547 596 576 583 

26 593 552 519 542 --- --- 593 577 583 
27 573 543 531 534 596 579 584 
28 605 551 535 545 603 580 589 
29 618 560 413 491 612 57: 592 
30 604 492 364 405 638 554 586 
31 564 --- --- --- 597 571 586 

MONTH 606 364 556 638 521 573 

FEBRUARY MARCH APRIL MAY 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


1 619�581541�

2 600��592
588�

3�589�
611�599 

4 600��594
591�

5�593�
608�597 


6 602��596
594�

7�596�
613�601 
8 627�608 --- ---597�---

9 614��604 440
599�457 449 

0 --- 467 454 459
---�
---��


471 456 466 445 388 426

2 --- --- --- 464 445 455

3 
 474 459 466

4 
 487 470 478
5 
 491 368 469 


6 
 446 339 379

7 
 474 447 457

8 493 473 483

9 
 498 475 488

20 
 501 487 495 


21 
 503 483 498

22 
 513 492 502

23 
 517 502 511

24 
 522 502 514

25 
 521 509 515 


26 
 527 515 522

27 
 531 515 523

28 
 531 519 524

29 
 - - 522 395 440
30 
 403 370 382

31 
 438 377 405 


MONTH 




STREAMS TRIBUTARY TO LAKE MICHIGAN� 279 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE�JULY�AUGUST�SEPTEMBER 


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


1 447 399 431 520 433 480 
 629 597 614 512 500 507

2 499 442 470 549 521 534 596 538 578 576 509 543

3 509 480 494 559 
 539 549 587 487 558 604 544 572

4 510 489 502 560 539 552 590 541 571 598 543 571 

5 528 504 522 556 536 550 585 525 563 592 557 566 

6 524 516 519 551 538 545 573 509 559 611 589 604 

7 
 526 510 518 559 538 554 558 486 540 --- ---

8 522 508 518 
 561 557 560 556 518 548 ---

9 524 516 520 558 545 553 566 481 546 

10 52.8 514 521 550 537 544 567 522 560 


11 543 521 532 548 534 543 563 507 557 

12 550 531 543 552 544 547 564 5113 549 

13 548 534 542 544 530 541 550 486 517 

14 550 539 544 542 523 534 523 485 510 

15 553 447 539 532 490 517 515 506 510 


16 560 537 552 541 505 520 540 509 522 

17 561 549 557 543 
 505 526 569 545 556 

18 559 403 520 549 517 537 584 568 578 

19 556 427 523 551 509 540 591 553 576 

20 560 551 555 549 495 540 559 474 525 


21 573 556 563 556 516 542 511 464 494 

22 576 387 532 561 528 548 514 484 503 

23 521 416 439 554 503 544 519 510 514

24 434 394 420 602 502 555 517 504 511 

25 537 408 459 630 573 613 506 497 502 


26 575 506 558 626 567 602 500 487 493 

27 581 569 577 610 573 598 489 483 487 

28 572 487 544 603 558 587 489 409 461 

29 574 532 563 642 
 580 609 467 454 460 

30 544 406 437 642 574 617 484 468 479 

31 --- --- --- 627 490 562 499 481 493 


MONTH 581 387 517 642 433 553 629 409 530 


TEMPERATURE (DEG.�
C) OF MATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER DECEMBER JANUARY 


DAY ONCE DAILY 
 MEAN�MIN�
MAX MIN MAX MEAN MAX MIN MEAN 

1 6.0 11.0 9.5 10.0 3.0 0.5 1.0
2 10.0 
 12.0 10.5 11.0 1.0 0.5 0.5

3 10.0 
 13.5 12.0 13.0 1.0 0.5 0.5
4 
 14.0 14.5 13.5 14.0 2.0 0.5 1.0

5 15.0 14.5 13.5 14.0 8.5 1.5 4.5 


6 14.0 
 15.5 13.5 14.5 6.5 4.0 5.5 0.5 0.5 0.5
7 16.0 16.5 
 15.0 16.0 3.0 1.0 2.0 0.5 0.5 0.5 

8 14.0 16.0 15.5 16.0 2.0 1.0 1.5 0.5 0.5 0.5
9 15.0 
 16.0 14.5 15.5 2.5 1.0 1.5 0.5 0.5 0.5


10 15.0 
 16.0 11.5 13.5 2.5 1.0 2.0 0.5 0.5 0.5 


11 15.0 
 11.5 9.5 10.5 3.0 0.5 1.5 0.5 0.5 0.5
12 14.0 10.5 
 9.0 10.0 1.5 0.5 1.0 0.5 0.5 0.5

13 15.0 8.5 6.0 7.5 6.5 1.0 3.0 0.5 0.5 0.5
14 17.0 
 6.5 5.0 6.0 7.0 4.0 6.0 0.5 0.5 0.5
15 18.0 7.0 3.5 6.0 6.5 3.5 4.5 0.5 0.5 0.5 


16 15.0 9.0 
 6.0 7.5 3.0 1.0 1.5 0.5 0.5 0.5
17 14.0 10.5 8.0 9.0 1.0 0.5 0.5 0.5 0.5 0.5
18 10.0 
 11.5 9.5 10.5 0.5 0.5 0.5 0.5 0.5 0.5
19 12.0 10.0 
 8.5 9.5 0.5 0.5 0.5 0.5 0.5 0.5
20 10.0 9.5 8.0 0.5
8.5 0.0 0.0 0.5 0.5 0.5 


21 12.0 8.0 
 3.5 5.5 0.5 0.5 0.5
22 15.0 5.5 3.5 5.0 
 0.5 0.5 0.5
23 15.0 
 5.5 3.0 4.5 0.5 0.5 0.5
24 15.0 4.5 3.5 4.0 0.5 0.5 0.5
25 15.0 3.5 3.0
2.0 0.5 0.5 0.5 


26 10.0 2.5 1.5 
 2.0 0.5 0.5 0.5
27 10.0 2.0 1.0 1.5 
 0.5 0.5 0.5
28 10.0 2.0 1.0 1.0 0.5 
 0.5 0.5
29 10.0 
 3.5 1.0 2.0 0.5 0.5 0.5
30 10.0 
 6.5 3.5 5.5 0.5 0.5 0.5
31 9.0 --- --- ---
 0.5 0.5 0.5 


MONTH 16.5 1.0 8.5 0.5 0.5 0.5 




--- 
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04108690 KALAMAZOO RIVER AT SAuGATUCK. MI--CONTINUED 


TEMPERATURE (DEG.TWATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
C1 OF WATER. 


FEBRUARY 
 MARCH APRIL 
 MAY 

DAY MAX MINT
MEAN MAX MEAN
MIN MAXTTMEAN MIN
MINTMAX MEAN 


1 0.5 0.5 0.5 

2 0.5 0.5 0.5 

3 0.5 0.5 0.5 ---

4 0.5 0.5 0.5

5 0.5 0.5 0.5 


6 0.5 0.5 0.5 

7 0.5 0.5 0.5 

8 0.5 0.5 0.5 ---

9 0.5 0.5 0.5 6.5 
 2.0 4.0
10 --- 6.0 
 4.0 5.0 

11 6.5 2.0 4.5 
 16.0 14.0 15.0
12 
 17.0 12.0 14.5
13 
 16.5 13.0 15.0
14 
 18.0 15.0 16.0
15 
 18.0 16.0 17.0 

16 
 18.0 13.5 16.0
17 
 18.0 15.5 16.5
18 ---
 16.5 12.0 14.5
19 
 17.0 13.0 15.5
20 
 17.5 15.5 16.5 

21
 

18.5 16.5 17.5
22 

19.0 16.0 17.5
23 
 18.0 15.5 17.0
24 

18.0 16.0 17.0
25 

18.5 16.0 17.5 


26 
 18.5 17.0 17.5 

28 

27 


19.0 17.5 18.5 

20.0 18.0 19.0
29 
 18.0 16.0 16.5
30 
 16.5 15.0 15.5
31 
 19.0 16.5 17.0 


MONTH 


JUNE 
 JULY AUGUST SEPTEMBER 

DAYT
MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


1T19.5 18.0 19.0 21.5 18.0 19.5 24.0 22.5 23.5 22.0 20.5 21.5
2T20.5 18.0 19.0 
 23.0 20.0 21.5 23.0 22.0 22.5 20.5 19.0 19.5

21.0 20.0
3T19.0 23.0 
 21.5 22.5 23.5 21.5 22.5 21.5 19.0 20.0
4T21.5 19.5 20.5 23.5 21.5 23.0 23.5 21.5 22.5 22.0 20.0 21.5
5T22.5 21.0 21.5 24.5 22.0 23.5 23.0 22.0 22.5 21.5 20.5 21.0 


6T21.5 22.5 25.0 23.0 24.0 23.0 22.0 22.5 21.0 19.0 20.0
23.0 

24.0
7T22.5 23.5 24.5 23.5 24.0 22.5 20.0 21.5 21.0 19.5 20.0

24.5 


9T25.5 23.0 24.0 25.0 23.0 24.0 23.0 20.0 21.5 

8T22.5 23.0 25.0 23.0 24.0 22.5 19.0 21.0 


0T25.0 23.5 24.5 
 25.5 23.0 24.5 23.0 21.0 22.0 

1T
25.5 23.0 24.0 27.0 24.5 25.5 24.0 22.0 23.0

2T
26.5 24.0 25.0 26.0 23.5 24.5 25.0 23.0 24.0
3T26.5 24.5 25.5 
 23.5 22.5 23.0 25.0 24.0 24.5
4T26.5 24.5 25.5 26.0 23.0 24.0 24.5 24.0 24.5


26.0 25.0 


6T24.0 22.5 23.0 25.5 24.0 24.5 23.0 21.5 22.5 


5T24.5 26.0 24.0 25.0 24.0 22.5 23.0 


7T
24.0 21.5 23.0 25.0 23.0 24.0 23.5 21.5 22.5

8T
24.0 22.0 23.0 25.0 23.0 24.0 24.0 21.5 22.5


24.0
9T22.5 23.0 24.5 23.5 24.0 24.0 22.0 23.0

20 24.0 22.0 
 23.5 24.0 23.0 23.5 25.0 22.5 23.5 


21 23.5 
 22.5 23.0 25.0 23.0 24.0 25.0 22.5 23.5
22 23.0 18.5 21.5 
 24.5 23.5 24.0 25.0 22.5 24.0
23 23.0 18.5 20.0 
 26.0 24.0 25.0 25.0 23.5 24.0

24 21.0 18.0 19.0 26.5 24.5 25.5 24.0 22.5 23.5
25 23.0 18.5 21.0 26.0 24.0 25.0 24.0 23.0 23.5 

26 23.5 22.5 23.0 26.0 24.5 25.5 25.0 23.0 24.0

27 25.0 
 23.0 24.0 26.5 24.5 25.5 24.5 23.5 24.0
28 24.5 23.0 
 24.0 26.5 24.5 25.0 25.0 23.0 24.0
29 24.0 22.5 23.5 
 24.5 23.5 24.0 23.5 21.5 22.5
30 22.5 18.0 19.5 
 25.5 29.0 24.0 21.5 20.5 21.0

31 --- --- --- 25.0 22.5 24.0 22.5 20.0 21.0 


MONTHT
26.5 18.0 22.5 27.0 18.0 24.0 25.0 19.0 23.0 
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04108800 BLACK RIVER NEAR ZEELAND, MI 


LOCATION.--Lat 42°46'40", long 86°01'06", in NWU 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. 


GAGE.--Water-stage recorder. Altitude of gage is 590 ft (180 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 year. 


AVERAGE DISCHARGE.--16 years, 61.4 ft3/s (1.739 m3/s), 12.67 in/yr (322 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,710 ft3/s (105 m3/s) Dec. 30, 1972, gage height, 13.20 ft (4.023 m); minimum, 

0.9 ft3/s (0.025 m3/s) Aug. 24, 1962; minimum gage height, 1.79 ft (0.546 m) Sept. 30, Oct. 3, 1969. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 900 ft3/s (25.5 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

Date TimeTT(ft) DateT(ft3/s) (m3/s) (m)
(ft3/s) (m3/s)T(m)TT TimeT(ft)TT


Nov. 30 1800 928 26.3 9.71 2.960 Mar. 3 1200 1,680 47.6 11.09 3.380 

Dec. 15 0700 *2,730 77.3 *12.26 3.737 Mat. 5 1000 1,990 56.4 11.47 3.496 

Feb. 14 0200 1,510 42.8 10.87 MayT2400 1,870 53.0 11.32 3.450
3.313 6 


Minimum discharge, 1.7 ft3/s (0.048 m3/s) Sept. 8, gage height, 1.93 ft (0.588 m). 


DISCHARGE,�IN CUBIC FEET PER SECOND,�WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAY OCT NOV�DECTJANTFEB�MAR APR�MAY JUN�JUL AUG SEP 

1 6.5 13 412 46 41 42 27 35 49 89 5.1 2.7 
2 0.4 28 92 50 45 208 25 52 32 31 4.3 2.8 
3 6.0 85 62 58 49 1330 24 88 24 18 4.1 2.7 
4 5.9 57 47 o6 46 922 22 49 20 13 4.0 2.5 
5 5.6 42 59 76 41 1590 20 44 17 11 4.3 2.5 

6 5.5 28 166 59 38 551 19 1350 16 9.6 4.5 2.3 
7 5.5 27 96 52 37 108 18 1250 15 8.8 3.7 2.2 
8 5.7 37 41 46 36 69 16 250 13 8.4 3.4 2.0 
9 5.8 27 35 42 37 60 16 82 12 8.1 3.3 3.0 
10 5.5 31 35 39 45 61 16 57 11 7.3 3.2 4.7 

11 5.2 31 37 38 160 52 21 59 9.8 6.8 3.1 3.7 
12 5.1 21 37 41) 400 145 18 46 9.0 5.9 3.2 2.8 
13 
14 

4./ 
4.9 

18 
16 

356 
1410 

41 
41 

900 
1170 

191 
97 

17 
16 

37 
33 

8.6 
8.0 

5.9 
5.9 

3.7 
3.6 

2.5 
2.5 

15 4.7 16 2200 41 598 93 62 33 7.5 6.1 3.4 2.4 

16 4.7 15 803 44 621 68 607 319 9.1 5.8 3.3 2.6 
17 4.6 13 154 44 288 42 130 263 8.9 5.1 3.2 2.6 
18 4.1 13 30 39 361 39 45 68 8.8 5.4 3.2 2.5 
19 5.2 12 69 35 284 47 35 42 11 5.3 3.0 2.5 
20 5.7 16 62 33 110 130 29 44 9.8 5.2 3.1 2.7 

21 6.7 121 56 35 363 319 32 37 9.4 5.1 2.7 3.1 
22 5.6 77 53 38 703 60 53 28 9.5 5.2 2.7 2.7 
23 5.3 39 52 40 168 42 30 24 9.2 5.2 2.6 2.7 
24 5.2 27 49 43 180 36 33 22 11 7.4 2.4 2.6 
25 25 23 46 40 305 30 624 21 12 5.9 2.4 2.6 

26 15 24 44 40 122 27 583 20 9.5 5.2 2.5 3.0 
21 10 40 43 40 76 83 164 19 8.1 5.3 2.6 3.2 
26 8.8 22 42 40 60 80 77 19 9.7 5.8 3.0 3.1 
29 7.4 99 41 40 48 41 52 74 11 7.2 2.9 2.7 
30 6.5 822 41 40 --- 36 40 174 50 5.5 2.8 2.5 
31 6.2 --- 4? 40 30 --- 106 --- 6.1 2.7 ....... 

TOTAL 209.6 1840 6762 1366 7331 6619 2871 4745 438.9 325.5 102.0 82.4 
MEAN 6.76 61.3 218 44.1 253 214 95.7 153 14.6 10.5 3.29 2.75 
MAX 25 622 2200 76 1170 1590 624 1350 50 69 5.1 4.7 
MIN 4.6 12 35 33 30 27 16 19 7.5 5.1 2.4 2.0 
CFSM .10 .93 3.31 .67 3.84 3.25 1.45 2.33 .22 .16 .05 .04 
IN. .12 1.04 3.82 .77 4.14 3.74 1.62 2.68 .25 .18 .06 .05 

TOTAL mAx MIN 2.8 IN 17.84 

WTR YR 1976T 2200 CFSM 1.36T

CAL YR 1975T31553.1 MEAN 40.4 2200 CFSM 1.31T


TOTAL 32692.4 MEAN 89.3 MAX MIN 2.0 IN 18.48 




282T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04109000 GRAND RIVER AT JACKSON, MI 


LOCATION.--Lat 42°17'05", long 84°24'30", in sec.22, T.2 S., R.1 W., Jackson County, Hydrologic Unit 04050004, on left bank of sewage-

treatment plant, 1 mi (2 km) north of Jackson, 2.2 mi (3.5 km) upstream from Portage River, and at mile 216 (348 km). 


DRAINAGE AREA.--174 mil (451 km2). 


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) above mean sea level (Fargo Engineering Co. bench mark). Prior 

to Sept. 24, 1935, nonrecording gage at same site and datum. 


REMARKS.--Records good. Slight regulation by mills above station. Flow includes about 17 ft3/s (0.48 m3/s) as sewage effluent from 

the city of Jackson, which originates from ground water sources. Several observations of water temperature were made during the 

year. 


AVERAGE DISCHARGE.--41 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, 761 ft3/s (21.6 m3/s) Mar. 5, gage height, 13.51 ft (4.118 m); minimum, 27 ft3/s 

(0.76 m3/s) Sept. 5, gage height, 8.29 ft (2.527 m). 


DISCHARGE,T TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 

MEAN VALUES 


DECTT APRT JUL
DAY OCT NOV JAN FEBTTMAR MAY JUNTAUG SEP 


1 75 127 207 160 80 438 336 264 169 286 57 41 
2 73 111 209 163 70 587 337 250 169 294 53 40 
3 71 78 214 161 70 652 294 253 166 249 52 40 
4 63 75 219 149 83 656 265 250 162 222 51 34 
5 57 75 249 156 89 700 259 241 127 205 51 29 

6 79 76 271 154 93 672 261 373 113 205 52 31 
7 131 97 227 105 142 669 285 397 112 202 44 37 
8 133 137 230 91 144 676 282 412 83 190 38 39 
9 145 138 234 90 154 673 235 420 77 177 46 79 
10 137 169 223 86 201 669 216 426 76 145 46 51 

11 73 105 224 83 176 649 210 429 70 90 46 39 
12 56 95 223 93 176 649 199 418 61 87 48 33 
13 70 95 230 107 200 621 141 402 58 77 49 39 
14 72 103 243 158 211 590 144 387 63 76 43 38 
15 72 148 313 159 222 560 186 373 67 72 39 42 

16 68 145 295 157 281 532 229 361 147 68 51 41 
17 66 150 290 145 337 478 195 381 127 57 108 44 
18 87 149 245 138 419 430 180 349 83 50 96 37 
19 173 140 220 134 443 402 180 318 199 58 50 31 
20 178 101 225 89 457 384 177 265 147 70 49 59 

21 132 96 208 88 558 375 177 237 98 129 42 47 
22 79 94 195 89 563 367 175 217 83 132 38 41 
23 79 139 205 88 563 358 169 198 84 112 45 43 
24 79 148 181 96 560 351 210 192 136 63 44 40 
25 87 105 174 146 544 372 303 141 127 55 43 36 

26 68 91 158 156 532 381 292 126 113 61 44 87 
27 80 135 109 153 496 370 319 119 105 71 43 77 
28 140 140 99 150 448 310 328 166 129 68 37 119 
29 140 189 84 150 417 292 327 165 204 72 32 121 
30 137 212 129 147 --- 330 285 163 288 73 39 68 
31 134 --- 162 88 342 --- 163 --- 123 41 ---

TOTAL 3034 3663 6495 3929 8729 15535 7196 8856 3643 3839 1517 1503 
MEAN 97.9 122 210 127 301 501 240 286 121 124 48.9 50.1 
MAX 178 212 313 163 563 700 337 429 288 294 108 121 
MIN 56 75 84 83 70 292 141 119 58 50 32 29 
CFSM .56 .70 1.21 .73 1.73 2.8B 1.38 1.64 .70 .71 .28 .29 
IN. .65 .78 1.39 .84 1.87 3.32 1.54 1.89 .78 .82 .32 .32 

CAL YR 1975 TOTAL 57452TMEAN 157TMAX 433 MIN 34TTCFSM .90TIN 12.28 
WTR YR 1976 TOTAL 67939TMEAN 186TMAX 700TMIN 29TCFSM 1.07TIN 14.52 



283 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04111000 GRAND RIVER NEAR EATON RAPIDS, Na 


LOCATION.--Lat 42°32'05", long 84°37'25", in NE4 sec.26, T.2 N., R.3 W., Eaton County, Hydrologic Unit 04050004, on right bank 400 ft 

(122 m) upstream from bridge on 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 at mile 178 (286 km). 


DRAINAGE AREA.--661 mil (1,712 km2). 


WATER-DISCHARGE RECORDS 


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) above mean sea level (levels by Michigan Department of Natural 

Resources). 


REMARKS.--Water-discharge record good except those for the winter period, which are fair. Diurnal fluctuation caused by powerplant at 

Smithville and mills at Eaton Rapids. 


AVERAGE DISCHARGE.--26 years, 463 ft3/s (13.11 m3/s), 9.51 in/yr (242 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, 2,970 ft3/s (84.1 m3/s) Mar. 5, 6, gage height, 7.57 ft (2.307 m); minimum, 23 ft3/s 

(0.65 m3/s) Sept. 10, gage height, 0.81 ft (0.247 m). 


DISCHARGE,TIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

DAY OCT NOVTDECTJAN FEBTMAR APRTTMAY JUNTJUL AUG SEP 

1 336 303 681 548 430 1590 1240 1150 591 787 220 165 
2 328 344 702 545 420 1690 1220 1060 565 783 242 100 
3 285 381 746 564 400 2160 1190 1050 556 851 226 122 
4 298 330 762 543 360 2540 1140 1010 499 877 198 52 
5 249 345 749 481 370 2880 1080 959 503 843 188 49 

6 268 348 831 505 410 2930 1040 1020 437 760 162 106 
7 219 337 893 437 360 2760 965 1480 463 700 190 151 
8 237 341 888 450 380 2450 931 1680 407 648 110 138 
9 272 347 970 445 390 2180 888 1740 363 612 172 84 
10 298 383 775 440 430 2040 864 1580 348 556 180 93 

11 308 405 758 430 500 1960 839 1390 307 525 153 166 
12 301 401 781 420 640 1920 807 1240 288 459 148 148 
13 301 443 776 415 944 1960 787 1150 270 412 145 101 
14 267 429 990 405 1100 1940 728 1110 249 353 125 120 
15 318 352 1360 410 1190 1870 705 1050 247 293 148 130 

16 231 344 1480 420 1510 1770 847 1050 248 274 160 123 
17 178 356 1470 420 1800 1670 767 1080 247 216 185 137 
18 215 358 1300 410 1940 1550 786 1110 260 223 210 135 
19 258 350 1080 400 2070 1480 777 1080 333 254 249 78 
20 283 367 1000 390 1970 1430 750 1020 327 218 215 139 

21 315 421 1040 410 2090 1540 725 953 372 163 119 135 
22 344 393 905 410 2320 1570 736 878 366 228 106 140 
23 334 371 859 410 2300 1480 716 827 330 312 162 138 
24 328 366 787 400 2180 1350 731 765 332 270 177 136 
25 260 362 757 400 2020 1280 1070 735 334 245 139 133 

26 294 371 747 400 1900 1240 1460 696 358 243 141 130 
27 326 374 671 405 1810 1340 1700 660 441 218 137 189 
28 299 376 680 410 1720 1630 1640 632 352 216 60 197 
29 307 389 670 415 1620 1590 1420 558 351 217 77 230 
30 296 581 493 440 --- 1450 1230 558 586 227 130 220 
31 274 --- 596 440 1310 --- 551 --- 213 133 ---

TOTAL 8827 11268 27197 13618 35574 56550 29779 31822 11330 13196 5007 3985 
MEAN 285 376 877 439 1227 1824 993 1027 378 426 162 133 
.IAX 344 581 1480 564 2320 2930 1700 1740 591 877 249 230 
MIN 178 303 493 390 360 1240 705 551 247 163 60 49 
CFSM .43 .57 1.33 .66 1.86 2.76 1.50 1.55 .57 .64 .25 .20 
IN. .50 .63 1.53 .77 2.00 3.18 1.68 1.79 .64 .74 .28 .22 

CAL YR 1975 TOTAL 225918TMAX 3090TCFSM .94T
MEAN 619TMIN 81TIN 12.71 

ATR YR 1976 TOTAL 248153TMAX 2930TCFSM 1.03T
MEAN 678TMIN 49TIN 13.97 
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 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04111000 GRAND RIVER NEAR EATON RAPIDS, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1963 to September 1974, October 1975 to September 1976. 


INSTRUMENTATION.--Temperature recorder since October 1963. 


REMARKS.--No record for Feb. 12-25 due to malfunction of the recorder. Clock stopped July 19 to Aug. 19; recorded range in temperature, 

19.0°C to 25.0°C. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 35.0°C Aug. 2, 1964; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 26.0°C Aug. 28; minimum, 0.0°C on many days during winter period. 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER�NOVEMBER�DECEMBER�JANUARY�FEBRUARY�MARCH 


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


1 15.5 14.5 10.5 10.5 5.5 4.0 0.0 0.0 0.0 0.0 7.0 7.0

2 14.5 12.5 10.5 10.5 4.0 3.5 0.0 0.0 0.0 0.0 7.0 6.0 

3 13.0 11.5 11.0 10.5 3.0 2.0 0.0 0.0 0.0 0.0 6.0 5.5

4 14.0 12.0 14.0 11.5 2.0 2.0 0.0 0.0 0.0 0.0 5.5 5.5

5 15.0 12.5 14.5 13.5 2.5 2.0 0.0 0.0 0.0 0.0 6.0 5.5 


6 15.5 13.0 15.5 14.5 4.0 2.5 0.0 0.0 0.0 0.0 6.0 5.5 

7 15.5 12.5 15.5 15.0 4.0 4.0 0.0 0.0 0.0 0.0 5.5 5.0 

8 15.0 14.0 16.5 16.0 4.0 3.0 0.0 0.0 0.0 0.0 5.0 4.0 
9 14.5 14.0 16.5 16.0 3.0 2.5 0.0 0.0 0.0 0.0 5.0 4.0 

10 15.0 14.0 16.5 14.0 2.0 1.5 0.0 0.0 0.0 0.0 5.0 5.0 


11 15.0 13.5 14.5 14.0 1.5 1.5 0.0 0.0 0.0 0.0 5.0 4.5
12 14.0 12.5 14.0 13.0 1.5 1.5 0.0 0.0 --- 5.0 5.0
13 16.0 13.5 13.0 11.5 2.0 1.5 0.0 0.0 5.0 5.0

14 16.5 15.0 11.5 10.5 4.5 1.5 0.0 0.0 5.0 4.5 

15 16.5 16.0 11.0 9.0 5.5 4.5 0.0 0.0 5.0 4.5 


16 16.0 12.5 10.5 9.0 5.5 4.5 0.0 0.0 5.0 5.0 

17 14.0 12.5 11.0 10.0 4.5 2.0 0.0 0.0 5.0 4.0 

18 12.5 11.5 11.0 10.5 2.0 1.0 0.0 0.0 4.0 3.5 

19 11.5 11.5 11.0 10.5 0.5 0.5 0.0 0.0 6.5 3.5 

20 11.5 11.0 11.0 11.0 0.5 0.0 0.0 0.0 7.5 6.5 


21 11.5 11.0 10.5 10.0 0.0 0.0 0.0 0.0 7.5 7.5 

22 12.0 11.0 10.0 8.5 0.0 0.0 0.0 0.0 7.5 7.0

23 13.0 12.0 8.5 8.0 0.0 0.0 0.0 0.0 7.0 6.5

24 15.0 13.0 7.5 7.0 0.0 0.0 0.0 0.0 7.0 6.5

25 15.0 14.0 7.0 6.0 0.0 0.0 0.0 0.0 8.0 7.0 


26 14.0 12.0 5.0 4.0 0.0 0.0 0.0 0.0 6.5 5.0 9.0 7.5 

27 13.0 12.0 4.5 3.5 0.0 0.0 0.0 0.0 7.0 6.5 9.0 9.0

28 13.0 12.5 4.0 4.0 0.0 0.0 0.0 0.0 7.0 7.0 9.0 9.0

29 12.5 11.5 4.0 3.5 0.0 0.0 0.0 0.0 7.0 7.0 9.0 9.0

30 11.5 11.0 6.0 4.0 0.0 0.0 0.0 0.0 --- 9.0 9.0 

31 11.0 10.0 --- --- 0.0 0.0 0.0 0.0 9.0 9.0 


MONTH 16.5 10.0 16.5 3.5 5.5 0.0 0.0 0.0 9.0 3.5 




STREAMS TRIBUTARY TO LAKE MICHIGANT 285 


04111000 GRAND RIVER NEAR EATON RAPIDS, MI-CONTINUED 


TEMPERATURE (DEG.�
C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY JUNE�JULY�AUGUST SEPTEMBER 


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


1 9.0 9.0 12.0 10.0 19.0 18.0 20.5 19.5 22.0 21.0

2 9.0 8.0 12.0 12.0 19.0 18.0 20.5 19.5 21.0 16.0

3 8.0 8.0 12.0 11.0 19.0 18.0 20.5 20.0 21.5 18.0

4 8.5 8.0 11.0 10.0 20.5 18.5 20.5 20.0 --- 24.0 20.5

5 8.5 8.5 11.5 10.0 21.5 20.0 21.0 20.5 23.5 18.0 


6 9.0 8.5 11.5 11.5 22.0 20.0 22.0 20.5 21.0 16.5

7 9.0 9.0 11.5 11.0 23.0 21.0 22.0 22.0 22.0 19.0

8 9.0 9.0 11.0 10.5 23.5 21.5 22.5 22.0 22.0 20.0

9 9.0 9.0 11.5 10.5 24.0 22.5 22.5 22.0 22.0 20.5 

10 9.0 9.0 14.0 11.5 24.0 23.0 22.5 22.0 20.5 16.0 


11 9.0 9.0 15.0 14.0 25.5 23.5 24.0 22.5 19.0 17.0

12 9.5 9.5 15.0 15.0 25.5 23.5 24.0 23.0 19.5 17.0

13 9.5 9.5 15.0 15.0 25.0 24.0 23.5 21.5 23.0 17.5

14 11.0 9.5 16.0 15.0 25.5 24.0 23.5 72.0 22.5 19.0 

15 14.5 11.0 16.0 16.0 25.0 24.5 24.5 22.5 21.5 20.5 


16 17.0 14.5 16.0 16.0 24.5 23.5 24.0 23.0 20.5 19.0 

17 19.0 17.0 16.0 16.0 24.0 21.0 23.0 21.5 20.5 19.0 

18 19.5 19.0 16.0 15.5 24.0 22.5 23.0 21.0 21.0 18.0

19 20.0 19.5 15.5 15.0 23.5 22.5 --- --- --- 21.5 18.0

20 20.0 19.0 15.5 15.0 23.5 21.0 23.5 22.0 21.5 20.0 

21 19.0 17.5 16.5 15.5 23.5 22.0 24.5 21.5 20.0 16.0

22 17.5 16.5 16.5 16.5 23.0 22.0 24.5 21.0 16.5 14.0

23 16.5 16.5 16.5 16.5 22.5 21.5 24.0 22.0 16.0 15.0

24 17.0 16.0 16.5 16.0 22.5 22.0 23.5 22.0 16.0 13.0

25 16.5 11.5 16.0 15.5 22.0 21.5 23.5 22.5 15.0 14.0 


26 11.5 9.0 16.0 15.5 23.0 20.5 23.5 23.0 14.5 14.5 

27 9.0 8.0 16.5 16.0 23.0 21.5 24.5 22.5 14.5 14.5

28 8.0 8.0 16.5 16.5 23.0 22.5 26.0 23.5 14.5 14.0

29 9.5 8.0 16.5 16.5 23.0 22.5 24.5 19.5 15.0 14.0

30 10.0 9.5 17.5 16.5 22.5 20.5 22.0 16.5 15.0 14.5 

31 --- --- 18.0 17.5 --- --- 22.0 19.0 --- ---


MONTH 20.0 8.0 18.0 10.0 25.5 18.0 24.0 13.0 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04111379 RED CEDAR RIVER NEAR WILLIAMSTON, MI 


LOCATION.--Lat 42°40'59", long 84°13'09", in NE4 sec.4, T.3 N., R.2 E., Ingham County, Hydrologic Unit 04050004, on right bank, 20 ft 

(6 m) upstream from bridge on State Highway 52, 1.5 mi (2.4 km) upstream from Squaw Creek, and 3.5 mi (5.6 km) east of Williamston. 


DRAINAGE AREA.--163 mil (422 km2). 


PERIOD OF RECORD.--July 1975 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 870 ft (265 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. Corps of Engineers gage-height telemark at station. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of April 1975, reached a gage height of 10.41 ft (3.173 m) Apr. 19, and a discharge of 

2,640 ft3/s (74.8 m3/s) Apr. 20. 


EXTREMES FOR CURRENT PERIOD.--July to September 1975: Maximum discharge during period, 308 ft3/s (8.72 m3/s) Sept. 6, gage height, 

5.60 ft (1.707 m); minimum, 19 ft3/s (0.54 m3/s) Aug. 19, 20, 21, gage height, 2.34 ft (0.713 m). 


Water year 1976: Maximum discharge, 990 ft3/s (28.0 m3/s) Mar. 5, 6, gage height, 7.60 ft (2.316 m); minimum, 10 ft3/s (0.28 m3/s) 

Sept. 9, gage height, 2.13 ft (0.649 m). 


DISCHARGE,T TO SEPTEMBER
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1974 

MEAN VALUES 


NOVTJANTMAR MAY
DAYTOCTTDECTFEBTAPRTTJUN 


1 

2 

3 

4 

5 


6 

7 

8 

9 

10 


11 

12 

13 

14 

15 


16 

17 

18 

19 t2,590 

20 
 t2,640 


21 
 t2,430 

22 

23 

24 

25 


26 

27 
 t144 

28 

29 

30 

31 


TOTAL 

MEAN 

MAX 

MIN 

CFSM 

IN. 


tResult of discharge measurement. 


1975 

JUL AUG SEP 

20 259 
21 261 
22 245 
23 269 
24 264 

24 298 
23 294 
23 270 
22 244 

32 22 208 

31 21 166 
29 21 135 
31 22 106 
33 22 82 
32 22 67 

31 22 59 
28 22 55 
26 21 52 
28 20 52 
28 19 55 

27 27 60 
25 58 62 
23 68 60 
26 65 56 
25 73 52 

26 62 52 
24 55 52 
23 47 50 
21 44 47 
21 49 46 
20 134 

1118 3978 
36.1 133 
134 298 
19 46 

.22 .82 

.26 .91 
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04111379 RED CEDAR RIVER NEAR WILLIAMSTON, MI.-Continued 287 

DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER '1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 46 54 236 114 74 392 375 295 89 254 25 15 

2 45 57 236 113 72 430 358 258 90 258 22 15 

3 43 65 227 112 71 603 336 230 86 202 19 15 

4 42 71 209 83 71 742 311 207 76 161 19 15 


41 73 188 72 71 898 286 182 66 126 20 14 


6 39 69 237 98 70 958 263 189 59 90 20 14 

7 37 69 297 108 69 834 237 330 53 67 19 14 

8 38 78 283 79 67 718 214 375 48 58 19 13 

9 39 81 274 75 65 609 189 394 45 50 18 12 


41 85 256 76 66 525 169 377 43 46 17 16 


11 41 95 237 77 88 468 157 344 42 43 18 18 

12 41 93 215 77 120 433 148 305 41 38 17 18 

13 40 87 204 76 220 440 139 266 41 33 18 16 

14 38 78 294 76 370 423 129 223 38 31 20 15 


38 71 435 74 4b8 408 121 183 33 28 22 18 


16 38 67 486 73 692 388 164 158 37 28 21 21 

17 39 63 465 74 828 363 192 161 34 29 18 20 

18 39 60 470 72 832 338 183 178 33 29 17 19 

19 44 58 419 68 872 318 158 178 46 27 16 19 


50 57 339 69 792 304 133 162 52 25 16 19 


21 55 63 286 70 820 318 115 133 49 31 16 18 

22 56 66 254 71 954 324 106 104 43 29 17 18 

23 55 64 197 71 842 334 99 91 41 25 16 19 

24 53 61 148 71 718 336 100 81 39 23 15 18 


57 61 126 70 645 334 209 73 43 23 14 18 


26 60 61 118 70 573 322 363 71 47 21 16 22 

27 60 62 114 71 509 346 388 67 45 19 17 29 

28 57 66 110 73 455 437 390 64 40 20 16 27 

29 56 73 107 73 417 433 365 64 37 37 16 23 


54 156 111 73 --- 426 332 67 112 30 16 22 

-_- ---
31 52 113 75 401 --- 76 --- 27 16 


TOTAL 1434 2164 7691 2454 11911 14603 6729 5886 1548 1908 556 540 

MEAN 46.3 72.1 248 79.2 411 471 224 190 51.6 61.5 17.9 18.0 

MAX 60 156 486 114 954 958 390 394 112 258 25 29 

MIN 37 54 107 68 65 304 99 64 33 19 14 12 

CFSM .28 .44 1.52 .49 2.52 2.89 1.37 1.17 .32 .38 .11 .11 

IN. .33 .49 1.76 .56 2.72 3.33 1.54 1.34 .35 .44 .13 .12 


WTR YR 1976�TOTAL 57424 MEAN 157 MAX 958 MIN 12 CFSM .96 IN 13.11 
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04111500 DEER CREEK NEAR DANSVILLE, MI 


LOCATION.--Lat 42°36'30", long 84°19'15", in E1/2 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) above mean sea level (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.--22 years, 10.7 ft3/s (0.303 m3/s), 8.91 in/yr (226 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 962 ft3/s (27.2 10/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, 0.06 ft3/s (0.002 m3/s) Jan. 10, 1970, 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)T(m) Time (m3/s) (m)
(m3/s) (ft)T Date (ft3/s)T(ft)T


Dec. 15 0800 180 
Feb. 16 0100 198 
Feb. 17 0600 179 
Feb. 21 2100 *252 
Mar.T3 1700 197 

5.10 
5.61 
5.07 
7.14 
5.58 

5.50 
5.74 
5.47 

*6.47 
5.73 

1.676 
1.750 
1.667 
1.972 
1.747 

Mar.T5 1500 *252 
Mar. 28 0100 110 
Apr. 25 2200 137 
MayT7 0600 151 
June 30 2400 128 

7.14 
3.12 
3.88 
4.28 
3.62 

*6.47 
4.43 
4.91 
5.11 
4.74 

1.972 
1.350 
1.497 
1.558 
1.445 

Minimum discharge, 0.15 ft3/s (0.004 m3/s) Sept. 4, 5, gage height, 2.63 ft (0.802 m). 

DISCHARGE,�IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 2.9 2.7 30 9.8 5.5 25 22 17 7.2 103 .99 .26 
2 2.8 3.0 20 9.7 5.4 83 25 16 6.1 39 .95 .30 
3 2.5 3.6 15 9.5 5.2 186 23 16 5.1 21 .89 .25 
4 2.5 4.4 12 9.2 5.1 135 19 14 4.4 16 .81 .20 
5 2.2 4.1 12 8.8 5.0 194 17 13 4.0 11 .86 .17 

6 2.1 4.6 53 8.2 4.9 111 16 38 3.8 8.7 .88 .18 
7 1.9 5.2 36 7.8 4.8 51 14 124 3.5 7.2 .81 .21 
8 2.0 5.2 23 7.3 4.6 35 13 51 3.3 6.1 .76 .24 
9 2.4 4.9 19 6.7 4.3 30 11 30 3.1 5.0 .71 .32 
10 2.7 5.5 17 6.4 4.5 28 11 23 2.9 4.5 .64 .52 

11 2.4 5.6 16 6.3 8.0 27 11 20 2.7 4.0 .57 .37 
12 2.4 5.0 15 6.2 16 27 10 17 2.5 3.2 .56 .28 
13 2.2 4.3 35 6.1 30 43 9.5 14 2.4 2.8 .58 .24 
14 2.1 4.0 119 6.0 50 31 9.0 12 2.3 2.5 .72 .25 
15 2.0 3.8 158 6.0 90 27 8.7 12 2.2 2.3 .62 .52 

16 2.0 3.6 79 6.0 155 24 19 14 3.3 2.1 .53 .71 
17 2.0 3.6 39 6.0 151 19 15 17 2.7 2.0 .45 .62 
18 2.0 3.6 25 6.0 120 17 12 15 2.5 1.7 .43 .55 
19 2.7 3.4 19 6.0 100 18 9.8 12 12 1.6 .38 .46 
20 3.4 3.6 15 5.9 52 17 8.8 10 7.4 1.8 .35 .54 

21 3.1 5.3 13 5.8 145 21 9.6 8.7 4.9 2.1 .35 .52 
22 2.8 4.8 12 5.8 164 17 10 7.6 4.1 1.7 .33 .52 
23 2.6 4.2 12 5.7 66 16 8.9 7.5 3.6 1.6 .29 .50 
24 2.6 4.0 11 5.7 42 15 12 7.2 3.7 1.3 .26 .42 
25 3.2 4.3 11 5.6 40 17 87 7.0 5.4 1.2 .25 .46 

26 3.6 4.1 10 5.6 35 16 97 6.4 4.2 1.1 .27 .89 
27 3.3 4.5 10 5.6 30 40 47 6.1 3.3 1.1 .30 1.5 
28 3.0 5.0 10 5.6 26 82 32 5.8 3.6 1.1 .26 .96 
29 2.9 8.7 10 5.7 24 39 25 5.9 3.8 1.4 .22 .64 
30 2.6 45 10 5.8 --- 32 20 6.3 69 1.4 .22 .58 
31 2.6 --- 9.9 5.7 25 --- 7.1 --- 1.2 .26 ---

TOTAL 79.5 173.6 875.9 206.5 1393.3 1448 632.3 560.6 189.0 260.7 16.50 14.18 
MEAN 2.56 5.79 28.3 6.66 48.0 46.7 21.1 18.1 6.30 8.41 .53 .47 
MAX 3.6 45 158 9.8 164 194 97 124 69 103 .99 1.5 
MIN 1.9 2.7 9.9 5.6 4.3 15 8.7 5.8 2.2 1.1 .22 .17 
CFSM .16 .36 1.74 .41 2.94 2.87 1.29 1.11 .39 .52 .03 .03 
IN. .18 .40 2.00 .47 3.18 3.30 1.44 1.28 .43 .59 .04 .03 

CAL YR 1975�5961.42 MEAN 16.3 MAX 720 MIN�IN 13.60
TOTAL .51 CFSM 1.00�

WTR YR 1976�TOTAL 5850.08 MEAN 16.0 MAX 194 .17 CFSM IN 13.35
MIN��.98�


http:�5961.42


289 STREAMS TRIBUTARY TO LAKE MIQ-IIGANT
 

04112000 SLOAN CREEK NEAR WILLIAMSTCN, MI 


LOCATION.--Lat 42°40'33", long 84°21'50", in SE4 NE4 sec.l, T.3 N., R.1 W., Ingham County, Hydrologic Unit 04050004, on left bank 30 ft 

(9 m) downstream from bridge on Meridian Road, 2.1 mi (3.4 km) upstream from mouth, and 4.2 mi (6.8 km) west of Williamston. 


DRAINAGE AREA.--9.34 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) above mean 

sea level (levels by Michigan Department of Natural Resources). 


REMARKS.--Records good except those for period of no gage-height record, Aug. 16 to Sept. 22, which are poor. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--22 years, 5.81 ft3/s (0.165 m3/s), 8.45 in/yr (215 m/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), fiu,n 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.--Peak discharges above base of 120 ft3/s (3.40 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

DateT(ft3/s) (m3/s)T(m)TTDateT (ft)TT
TimeT (m) 


Dec. 15 0300 158 4.47 4.15TMar.T0700 7.90 1.503 


TimeT(ft) (ft3/s) (m3/s) 


1.265 5 *279 *4.93 

Feb. 21 130 3.68 unknown Apr. 25 1900 122 3.46 3.81 1.161 

Mar.T0500 4.19 4.05T1.234
3 148 


Minimum daily discharge, 0.07 ft3/s (0.002 m3/s) Sept. 5. 


DISCHARGE,� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 

MEAN VALUES 

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

1 
2 
3 
4 

1.3 
1.2 
1.1 
1.1 

.86 

.91 
1.7 
1.7 

19 
10 
7.1 
5.9 

3.8 
3.8 
3.8 
3.5 

2.2 
2.0 
1.9 
2.0 

9.8 
77 
114 
59 

10 
12 
10 
8.6 

8.0 
7.2 
6.8 
5.8 

2.5 
2.2 
1.8 
1.6 

26 
9.9 
5.3 
4.1 

.59 

.42 

.42 

.69 

.11 

.13 

.10 

.08 
5 .98 1.5 5.6 3.1 1.9 139 7.4 5.1 1.4 3.1 1.3 .07 

6 .94 1.4 57 3.0 1.9 47 6.9 29 1.2 2.3 1.3 .08 
7 
8 
9 

.87 

.87 

.96 

1.6 
1.6 
1.5 

31 
16 
11 

3.1 
2.7 
2.4 

1.8 
1.6 
1.6 

30 
22 
17 

6.1 
6.1 
5.5 

62 
27 
15 

1.1 
1.1 
1.0 

1.9 
1.5 
1.3 

1.3 
1.0 
.36 

.09 

.10 

.12 
10 .96 1.7 9.1 2.3 2.0 14 4.7 11 .95 1.1 .26 .16 

11 .90 1.6 7.9 2.4 4.2 13 4.7 8.5 .92 .99 .35 .13 
12 
13 
14 

.87 

.84 

.81 

1.5 
1.5 
1.6 

7.2 
25 
64 

2.4 
2.5 
2.2 

8.0 
15 
26 

19 
31 
19 

4.2 
4.1 
3.9 

7.3 
5.6 
4.9 

.86 

.80 

.75 

.93 

.87 

.75 

.30 

.31 

.36 

.10 

.08 

.09 
15 .81 1.9 103 2.1 47 14 4.3 5.2 .70 .68 .37 .13 

16 .78 1.8 40 2.5 75 12 28 5.9 .84 .61 .32 .23 
17 .81 1.3 24 2.4 74 9.0 12 6.7 .74 .55 .28 .20 
18 
19 

.81 

.93 
1.1 
1.0 

15 
8.2 

2.2 
2.1 

60 
50 

7.1 
7.1 

7.4 
5.6 

6.0 
4.5 

.72 

.97 
.51 
.46 

.25 

.22 
.18 
.15 

20 .99 1.1 6.5 2.3 26 20 4.9 3.6 .76 .51 .20 .17 

21 
22 
23 

.90 

.87 

.84 

1.5 
1.3 
1.2 

5.4 
4.9 
4.6 

2.2 
2.2 
2.3 

72 
78 
33 

45 
18 
12 

4.7 
5.2 
4.9 

3.1 
2.8 
2.7 

.71 

.69 

.64 

1.0 
.67 
.53 

.18 

.17 

.16 

.18 

.17 

.14 
24 
25 

.81 

.90 
1.2 
1.2 

4.1 
4.0 

2.2 
2.1 

26 
24 

8.8 
7.8 

6.7 
86 

2.6 
2.5 

.79 

.97 
.46 
.40 

.15 

.14 
.13 
.15 

26 .87 1.1 4.0 2.2 20 7.2 59 2.4 .68 .37 .13 .28 
27 .84 1.3 3.7 2.0 15 56 33 2.3 .78 .35 .12 .36 
28 
29 
30 

.84 

.81 

.78 

1.4 
4.0 
34 

3.4 
3.3 
3.6 

1.9 
2.3 
2.2 

12 
10 
---

49 
27 
20 

22 
14 
10 

2.2 
2.3 
2.5 

.54 

.56 
13 

1.3 
2.7 
1.2 

.10 

.08 

.09 

.26 

.20 

.18 
31 .78 --- 3.9 2.1 13 --- 2.6 --- .79 .10 ---

TOTAL 28.07 77.07 517.4 78.3 694.1 943.8 401.9 263.1 42.27 73.13 12.02 4.55 
MEAN 
MAX 

.91 
1.3 

2.57 
34 

16.7 
103 

2.53 
3.8 

23.9 
78 

30.4 
139 

13.4 
86 

8.49 
62 

1.41 
13 

2.36 
26 

.39 
1.3 

.15 

.36 
MIN .78 .86 3.3 1.9 1.6 7.1 3.9 2.2 .54 .35 .08 .07 
CFSM .10 .28 1.79 .27 2.56 3.25 1.43 .91 .15 .25 .04 .02 
IN. .11 .31 2.06 .31 2.76 3.76 1.60 1.05 .17 .29 .05 .02 

TOTAL 4025.58 MAX 536 MIN�

WTR YR 1976� MAX 139 MIN�CFSM .92�

CAL YR 1975�MEAN 11.0 .22 CFSM 1.18�IN 16.03 


TOTAL 3135.71 MEAN 8.57 .07 IN 12.49 


http:AREA.--9.34
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 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04112500 RED CEDAR RIVER AT EAST LANSING, MI 


IOCATION.--Lat 42°43'40", long 84°28'40", in SPAT 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, 

Muth 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) above mean sea level. 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 n) upstream at present datum. 


REMARKS.--Records good. Occasional regulation at low flow by mill at Williamston, 16 mi (26 km) above station. Several observations 

of water temperature were made during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--46 years, 209 ft3/s (5.919 m3/s), 7.99 in/yr (203 maVyr). 


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, 2,250 ft3/s (63.7 m3/s) Mar. 6, gage height, 7.46 ft (2.274 m); minimum, 21 ft3/s 

(0.59 m3/s) Sept. 6, 7, 8, 9, gage height, 3.12 ft (0.951 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 102 89 471 244 160 695 630 575 160 550 67 24 

2 97 97 453 240 156 760 590 500 166 595 62 24 

3 92 132 387 236 149 1250 565 466 160 480 55 24 

4 89 142 343 184 152 1760 505 415 149 339 49 24 

5 84 138 323 152 152 2020 458 367 129 258 49 23 


6 79 135 510 198 149 2230 435 480 111 222 49 23 

7 77 135 670 226 149 2000 395 870 102 188 49 21 

8 74 135 620 174 146 1580 355 1010 92 163 47 21 

9 77 142 505 156 138 1230 323 920 84 142 42 23 

10 79 149 444 163 142 1010 299 775 74 120 40 28 


11 79 156 407 163 184 885 287 655 72 105 38 26 

12 77 163 375 163 261 795 275 550 72 95 36 26 

13 77 163 387 163 423 835 261 466 67 82 36 26 

14 72 149 640 163 620 870 254 403 65 77 36 26 

15 69 142 1050 156 800 815 250 359 67 72 38 26 


16 69 129 1290 156 1250 740 399 327 69 65 42 28 

17 67 120 1160 160 1720 675 435 319 67 62 40 34 

18 69 117 890 152 1920 585 395 315 62 60 34 34 

19 77 111 665 149 1890 530 347 323 72 57 32 34 

20 87 114 495 149 1780 500 311 303 87 57 31 34 


21 87 123 453 152 1640 565 287 275 97 62 29 34 

22 89 126 347 152 2010 585 283 254 87 62 28 32 

23 87 126 351 152 2040 520 275 219 77 62 26 31 

24 84 120 307 152 1620 490 264 191 82 57 26 31 

25 84 120 272 152 1290 471 540 180 87 53 24 31 


26 89 120 250 152 1130 453 990 166 87 47 23 36 

27 95 123 250 152 990 490 1050 160 84 47 24 51 

28 95 129 240 156 870 820 945 152 82 77 26 49 

29 89 160 219 156 765 950 800 149 79 184 26 47 

30 87 323 226 156 --- 835 675 149 264 135 26 42 

31 87 --- 240 160 715 --- 160 --- 92 24 ---


TOTAL 2566 4128 15240 5239 24696 28659 13878 12453 2953 4667 1154 913 

MEAN 82.8 138 492 169 852 924 463 402 98.4 151 37.2 30.4 

MAX 102 323 1290 244 2040 2230 1050 1010 264 595 67 51 

MIN 67 89 219 149 138 453 250 149 62 47 23 21 

CFSM .23 .39 1.39 .48 2.40 2.60 1.30 1.13 .28 .43 .10 .09 

IN. .27 .43 1.60 .55 2.59 3.00 1.45 1.30 .31 .49 .12 .10 


CAL YR 1975�TOTAL 127413 MEAN 349�5720 MIN 34 CFSM .98 IN�
MAX 13.35 

WTR YR 1976�MEAN 318� 12.21
TOTAL 116546 MAX 2230 MIN 21 CFSM .90 IN�
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04112850 SYCAMORE CREEK NEAR HOLT, Na 


LOCATION.--Lat 42°38'25", long 84°28'58", in SWU SW14 sec.18, T.3 N., R.1 W., Ingham County, Hydrologic Unit 04050004, on left bank 

15 ft (5 m) downstream from bridge on Holt Road, and 1.5 mi (2.4 km) east of Holt. 


DRAINAGE AREA.--80.6 mil (208.8 km2). 


PERIOD OF RECORD.--April 1975 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 850 ft (259 m) from topographic map (nearest 10 ft). 


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

the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,110 ft3/s (59.8 m3/s) Apr. 19, 1975, gage height, 10.00 ft (3.048 m); minimum, 

6.0 ft3/s (0.17 m3/s) Sept. 12, 13, 1976; minimum gage height, 1.80 ft (0.549 m) Sept. 5, 6, 7, 8, 9, 12, 13, 1976. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 596 ft3/s (16.9 m3/s) Mar. 5, gage height, 7.39 ft (2.252 m); minimum, 6.0 ft3/s 

(0.17 m3/s) Sept. 12, 13; minimum gage height, 1.80 ft (0.549 m) Sept. 5, 6, 7, 8, 9, 12, 13. 


DISCHARGE+ IN CUBIC FEET PER SECOND+ WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 20 17 146 52 29 134 115 61 245 14 7.7
137�

2 19 18 118 51 28 130 100 85 13 7.6
218� 261 


22 424� 183
3 19 83 50 27 124 105 58 13 7.4 

4 17 27 63 48 27 475�96 99 12 7.3
112 43 


46 556� 66
5 18 26 58 26 97 86 34 12 6.6 


6 16 24 116 44 25 91 31 50 13
514�108 6.3 

7 17 24 194 42 25 85 306 29 12 6.3
362� 37 

8 16 27 158 39 24 290�318 33 12 6.3
78 27 

9 17 25 109 24 71 242 25 11 6.7 

10 19 89 34 27 68 173 23 27 11 9.8 


36 250� 30 

24 219�


33 195� 25
11 19 27 79 45 69 121 22 11 7.9 

12 19 25 74 33 75 65
168�100 21 22 10 6.7 

13 18 23 82 32 120 210�86 19 20 10 6.1
61 

14 18 22 193 32 190 59 77 19 19 6.5
204� 12 

15 18 21 376 31 312 180�73 19 12 7.7
57 18 


16 17 21 360 385 96 78 20 18
31 145� 11 8.9 

17 16 20 285 31 409 115�93 17 11 8.8
121 20 


20 100� 16
18 17 190 31 382 93 108 17 10 8.5 

19 19 19 140 31 368 74 89 26 15 7.6
96� 9.7 

20 24 19 108 31 310 65 36 16 9.2 8.3
110�125 


21 24 28 86 31 346 64 61 24 8.9 8.3
160� 30 

22 21 26 76 31 502 140�54 19 8.5 7.9
80 21 

23 20 23 66 31 391 71 49 20 16 8.2 7.8
120�

24 19 21 62 30 304 105�46 19 16 7.6
74 8.2 

25 20 22 58 30 269 215 46 30 14 8.6 7.6
95�


26 23 23 55 29 239 95�42 14 8.3 9.6
358 21 

27 20 23 54 29 214 324 40 19 8.6 16
180� 13 

28 19 26 53 29 380�37 14 11
181 258 17 8.5 

29 18 30 53 30 147 200 36 18 7.9 10
280� 16 

30 17 91 52 30 --- 200�147 38 78 16 7.4 9.4 

31 17 --- 52 30 170�46 --- 15 7.7 ---


1088 6893�

MEAN 18.7 25.5 119 35.1 188 118 99.8 30.0 45.2 10.3 

TOTAL 581 764 3688 5451 3541 3094 901 1401 319.7 244.2 


222� 8.14 

MAX 24 91 376 52 502 556�318 85 261 14
358 16 

MIN 16 17 52 29 24 57 36 17 13 7.4
95� 6.1 

CFSM .23 .32 1.48 .44 2.33 1.46 1.24 .37 .13 .10
2.75� .56 

IN. .27 .35 1.70 .50 2.52 3.18�1.43 .42 .65 .11
1.63 .15 


WTR YR 1976�TOTAL 27965.9 MAX MIN 6.1��IN�
MEAN 76.4 556 CFSM .95 12.91 
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04112904 MUD LAKE DRAIN AT LANSING, MI 


LOCATION.--Lat 42°40'09", long 84°32'05", in SE' SW4 sec.3, T.3 N., R.2 W., Ingham County, Hydrologic Unit 04050004, on right bank 5 ft 

(2 m) downstream from culvert on Miller Road in Lansing. 


DRAINAGE AREA.--4.28 mil (11.09 km2). 


PERIOD OF RECORD.--January 1975 to September 1976 (discontinued). 


GAGE.--Water-stage recorder. Datum of gage is 852.15 ft (259.735 m) above mean sea level. 


REMARKS.--Records poor. Several observations of water temperature were made during the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 485 ft3/s (13.7 m3/s) Apr. 18, 1975, gage height, 7.03 ft (2.143 m); no flow part of 

each day July 2-6, 9-21, 1975; no flow Sept. 1-6, 11-18, 1976. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 151 ft3/s (4.28 m3/s) June 30, gage height, 3.72 ft (1.134 m); no flow Sept. 1-6, 11-18. 


DISCHARGE,� YEAR OCTOBER 1975 TO SEPTEMBER 1976
IN CURIC FEET PER SECOND, WATER 

MEAN VALUES 


OAY OCT DECTFEB��APR�JUN��AUG
NOVTJAN MAR MAY JUL SEP 


2.1�.30 	 2.7 7.6 0
1 .21 1.4 .52 11 6.5 3.3 .11 

.37�.40 	 4.7 2.7 0
2 .16 .74 .52 23 5.1 1.7 .10 

5.7�.50
3 	 .16 .90 .52 31 4.1 3.1 1.4 2.1 .09 0 

.34�.60 0 

.34�.60 1.7 0 


4 .12 .34 .52 23 3.8 2.4 1.3 1.8 .09 

5 .10 2.8 .50 44 2.9 .92 1.1 1.6 


.24�.60 21 23 .79 0
6 .10 19 .50 3.0 .89 .62 

7 .10 3.4 .60 .50 16 13 .88 .80 .14 .10
2.9�	2.4 


.34�.60 	 .48 .01
8 .06 2.3 .50 12 1.9 8.3 .77 .10 


.25� 9.5 6.0 .35 2.2
9 1.9 2.6 .58 .50 1.5 .71 .08 

4.3�	 4.5
10 .23 1.7 .58 .50 9.0 1.3 .64 .25 .07 .02 


.31�	 4.0
11 .16 1.7 .58 .50 6.8 2.2 .55 .22 .07 0 


.24�	 .08
12 .16 2.2 .58 .52 16 1.0 3.0 .28 .13 0 

13 .16 8.8 1.5 .84 .37 .11 .25
.32�.58 14 2.4 	 0 


.29�.56 	 1.9 .10 0
14 .11 19 5.0 10 .57 .67 .50 


.24�.56
15 .10 15 11 8.1 11 3.1 2.2 .09 .11 0 


.24�.56
16 .10 8.0 14 6.8 15 7.9 .72 .08 .04 0 


.18�.55 	 .08 0
17 .10 2.5 13 7.2 3.9 3.6 .15 .03 


.16�.54 	 .13 0
18 .54 1.8 16 4.8 2.8 2.4 2.1 .03 


.16�.54 	 .10
19 1.7 1.5 13 4.4 2.2 1.8 5.5 .10 .02 

4.6�
20 .29 1.3 .54 9.8 7.2 1.9 1.6 .18 16 .02 .70 


.44�.54 	 2.8
21 	 .21 1.1 39 6.3 5.0 1.3 .17 .02 .01 


.24�.53 .95
22 .16 1.0 19 5.1 3.3 .31 .11 .02 .01 


.24�	 .94
23 .16 .88 .53 17 4.7 2.2 .22 .19 .02 .10 


.23�.53
24 .24 .70 11 4.3 9.5 1.0 6.0 .19 .18 .02 


.34� .88 	 .01
25 1.8 .66 .53 9,2 3.8 31 	 .54 .16 .28 


26 .26 .60 .53 8.9 3.5 15 .94 .15 .15 .15
.32�	 9.3 

.50�
27 .24 .52 .53 7.3 17 11 .78 .11 .42 .02 .22 

.41�	 .02
28 .24 .50 .53 6.0 8.4 7.7 .90 .12 5.8 .57 


29 .19 11�.50 .52 5.6 6.6 5.3 1.4 6.0 .59 .02 .01 

30 .16 .40 .52 --- 5.5 3.8 57 .16 .01 .01
6.8�	 2.1 

31 .16 �.52 	 --- --- .01
--- .39 	 4.7 2.8 .14 --.-


44.14�16.76 354.7 115.09 45.73 

MEAN .33 3.36 7.32 11.4 5.59 3.71 1.48 12.:1 

TOTAL 10.38 104.23 212.40 167.71 95.85 5.45 


1.47�.54 3.20 .18 

MAX 1.9 19 .60 39 31 57 1.6 9.3
11� 44 23 16 

MIN .06 .34 .30 .50 .57 .11 .08 .01
.16� 3.5 .78 0 

CFSM .08 .79 1.72 2.68 1.32 .87 .75 .04
.35�.13 .35 .10 

/N. .09 .91 1.86 1 1.47 1.01 .84 .05
.39�.15 	 .40 .11 


CAL YR 1975�TOTAL 1141.73�MAX 105 .01 IN
MEAN 3.13 MIN��9.99
CFSM .74�

WTR YR 1976�1185.28�MAX�MIN 0 IN 10.37
TOTAL MEAN 3.24 57 CFSM .76�


http:�1185.28
http:AREA.--4.28


STREAMS TRIBUTARY TO LAKE MICHIGANT 293 


04113000 GRAND RIVER AT LANSING, MI 


LOCATION.--Lat 42°45'02", long 84°33'19", in N14.04 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) above mean sea level (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.--47 years, 837 ft3/s (23.70 m3/s), 9.24 in/yr (235 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 24,500 ft2/s (694 m2/s) Mar. 26, 1904, gage height, 18.60 ft (5.669 ml, datum then 

in use, from rating curve extended above 15,000 Wits (425 m2/s) by logarithmic plotting; minimum, 2.8 ft2/s (0.079 mi/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, 6,840 ft3/s (194 m3/s) Mar. 5, gage height, 11.54 ft (3.517 m); minimum, 60 ft3/s 

(1.70 m3/s) Sept. 11, gage height, 1.63 ft (0.497 m). 


DISCHARGE,� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 

MEAN VALUES 


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


1 552 535 1370 1030 721 2630 2290 2070 1030 1850 372 167 

2 462 501 1380 970 675 3010 2150 1920 922 1840 333 246 

3 476 668 1310 960 657 4140 2050 1790 902 1640 357 167 

4 440 659 1270 920 572 5290 1990 1720 809 1510 336 167 

5 444 526 1280 870 585 6400 1810 1550 755 1360 264 113 


6 352 577 1780 830 663 6760 1730 1900 675 1100 327 77 

7 363 633 1920 800 570 6250 1600 2740 669 1050 258 137 

8 375 553 1860 770 619 5250 1500 3180 603 1020 308 189 

9 458 581 1710 750 624 4280 1470 3170 591 835 160 236 

10 418 610 1770 730 688 3640 1360 2940 497 799 326 133 


11 514 695 1150 710 776 3350 1350 2470 476 717 254 142 

12 410 638 1440 700 996 3200 1280 2130 422 685 267 213 

13 448 662 1420 680 1420 3360 1230 1930 443 543 228 186 

14 495 712 2040 670 1820 3310 1200 1740 377 575 275 144 

15 399 640 3040 643 2230 3130 1150 1670 414 455 181- 195 


_ �
.. 

16 383 522 3490 714 3260 2890 1650 1590 378 413 216 180 

17 388 560 3350 676 4310 2650 1590 1580 385 409 290 184 

18 270 541 2820 700 4970 2410 1380 1650 390 294 208 232-

19 481 557 1910 660 4980 2270 1260 1600 503 380 258 196 

20 413 596 1830 606 4680 2220 1290 1530 495 441 225 190 


21 515 629 1610 697 4940 2350 1290 1430 508 437 305 191 

22 484 679 1310 682 5640 2590 1330 1320 582 310 116 183 

23 506 573 1480 677 5590 2370 1180 1180 520 456 225 167 

24 514 581 1420 665 4830 2230 1240 1130 516 420 207 220 

25 543 597 1220 637 4130 2030 2200 1020 533 372 251 152 


26 414 556 1230 633 3730 1990 3180 1030 521 372 213 336 

27 497 625 1180 658 3370 2190 3390 951 515 293 173 207 

28 510 604 1040 677 3070 2870 3300 911 639 622 159 309 

29 464 748 1030 65/ 2840 3170 2880 866 449 596 198 278 

30 424 1060 926 701 --- 2940 2420 818 1600 449 159 322 

31 442 --- 1060 704 2430 --- 884 --- 395 160 ---


TOTAL 13859 18618 51646 22777 73956 103600 53740 52410 18119 22638 7609 5859 

MEAN 447 621 1666 735 2550 3342 1791 1691 604 730 245 195 

MAX 552 1060 3490 1030 5640 6760 3390 3180 1600 1850 372 336 

MIN 270 501 926 606 570 1990 1150 818 377 293 116 77 

CFSM .36 .50 1.35 .60 2.07 2.72 1.46 1.37 .49 .59 .20 .16 

IN. .42 .56 1.56 .69 2.24 3.13 1.63 1.59 .55 .68 .23 .18 


CAL YR 1975�441038 MEAN 1208 11000 MIN 180 IN 13.34
TOTAL MAX�CFSM .98�

WTR YR 1976�444831 1215 6760 77 IN 13.45
TOTAL MEAN MIN�
MAX�CFSM .99�
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04113097 CARRIER CREEK NEAR LANSING, MI 

LOCATION.--Lat 42°45'20", long 84°39'10"i in SE4 SWU sec.3, T.4 N., R.3 W., Eaton County, Hydrologic Unit 04050004, on left bank 15 ft 
(5 m) downstream from bridge on Willow Highway, 0.4 mi (0.6 km) upstream from mouth, and 2.6 mi (4.2 km) west of Lansing. 

DRAINAGE AREA.--12.1 mil (31.3 km2 ). 

PERIOD OF RECORD.--January 1975 to current year. 

GAGE.--Water-stage recorder. Altitude of gage is 805 ft (245 m) from topographic map (nearest 5 ft). 

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

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 532 ft 3/s (15.1 m3/s) Apr. 19, 1975, gage height, 6.76 ft (2.060 m); minimum,
0.13 ft 3/s (0.004 m3/s) Aug. 18, 21, 29, 1976. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 80 ft'is (2.27 m3/s) and maximum (*): 

Discharge Gage height Discharge Gage height
Date Time (ft) Date Time (fe/s) (0/s)T(m)(ft 3/s) (m3/s) (m) (ft) 

Dec. 15 0300 110 3.12 3.70 1.128 Mar. 3 1800 89 2.52 3.21 0.978 
Feb. 15 2300 114 3.23 3.57 1.088 Mar. 5 0900 154 4.36 4.07 1.241 
Feb. 18 1900 117 3.31 3.61 1.100 May 7 0200 104 2.95 3.43 1.045 
Feb. 21 1800 *187 5.30 *4.44 1.353 June 30 2000 91 2.58 3.24 0.988 

Minimum discharge, 0.13 ft3/s (0.004 m3/s) Aug. 18, 21, 29; minimum gage height, 0.62 ft (0.189 m) Sept. 6, 8, 13, 14, 15. 

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 1.1 2.0 18 5.6 3.2 21 11 6.5 41 .91 .15
12�

1.5 5.6 11 2.9 .73
2 .93 13 3.1 45 14�13 .19 


3 .86 14 9.3 5.4 3.0 77 8.4 2.2 .58 .17
14�7.1 

4 .83 7.7 5.2 3.0 67 10�5.0 .15
4.5 7.5 1.9 .45 

5 .74 3.0 7.3 5.0 2.9 6.5 8.4 3.7 1.2 .15
116 2.5�


6 .72 2.5 38 4.7 2.8 62 6.3 2.4 2.8 .49
45� .15 

7 .78 4.7 23 4.5 2.7 5.6 79 2.0�.41 .17
39 2.1 


3.3 4.2 1.9
8 .75 16 2.6 27 4.9 36 .8�.37 .17 

4.0 22 1.5
9 1.5 2.7 13 2.5 4.6 24 .2�.34 2.1 


10 .85 3.9 11 3.8 2.8 22 4.4 15 .5�.28 .85
1.3 


2.7 3.7 1.0 .31
11 .74 9.1 6.0 19 5.4 12 .6�.28 

12 .68 2.3 8.6 3.6 13 26 .4�
4.1 9.5 .85 .25 .22 

13 .68 23 3.5 35 36 3.6 7.7 .2�.28 .22
2.4 .73 

14 .73 2.0 50 3.5 41 25 3.7 6.9 .68 .34 .22
.2�


7.1 .63
15 .70 1.9 87 3.5 63 22 4.1 .4�.34 .31 


16 .71 1.8 44 3.5 84 24 8.0 3.0�.28 .37
19 .53 

.49
17 .72 1.7 20 3.5 79 15 13 6.9 1.4�.25 .34 

.45
18 .82 1.6 14 3.4 84 13 7.5 6.3 1.6�.19 .31 


3.4 5.4 .41 .34
19 2.4 1.5 11 74 13 5.6 3.4�.19 

3.5
20 1.8 3.4 9.0 3.3 43 13 4.8 4.9 1.2�.19 1.0 


4.0 3.3 4.4 12 .34
21 1.2 8.0 115 14 4.4 1.0�.19 

22 .95 2.3 7.2 3.3 105 10 4.4 3.5 1.2�.19 .31
1.6 

23 .84 6.6 3.3 57 9.8 4.6 1.0 .91 .25
1.9 4.0� .49 

24 .75 6.4 45 6.5 3.4 .73 .25
1.8 3.3 8.6 3.4� .31 

25 3.0 6.2 3.3 37 7.5 64 1.9 .58 .28 .28
2.3 2.9�


2.0 2.7� 3.3
26 1.3 6.0 3.2 32 6.7 61 1.7 .53 .85 

27 1.0 2.1 5.8 3.2 27 24 48 1.4 1.2 .79
2.9� 1.4 


3.0 2.4� .37
28 1.0 5.8 3.2 23 25 31 1.1 4.1 .28 

29 .91 13 5.6 3.2 22 16 20 3.0 1.0�.17 .31
9.0 

30 1.0 36 5.6 --- 13 15 48 2.0 .15 .28
3.2 3.3�


--- --- 1.2 ---
31 .91 --- 5.6 3.2 9.8 3.5 �.15 


118.6 122.52 

MEAN 1.03 4.39 16.2 3.83 35.0 27.2 13.5 3.47 .38 .51 

TOTAL 31.90 131.8 500.8 1013.6 843.4 404.9 368.1 104.0��11.90 15.28 


11.9�

36 116 41
MAX 3.0 87 5.6 115 64 79 48��1.2 3.3 


MIN .68 1.5 5.6 2.5 3.6 2.4 1.0��.15 .15 

CFSM .09 .36 1.34 .32 2.89 2.25 1.12 .98 .29��.03 .04 


3.2 6.7 .41 

.33 


IN. .10 .41 1.54 3.12 1.24 .32��.04
.36 2.59 1.13 .38 .05 


TOTAL MIN�
CAL YR 1975�4049.14 MEAN 11.1 MAX 345 .18 CFSM .92 IN 12.45 

MTR YR 1976�3666.80 MEAN 10.0 MIN�11.27
TOTAL MAX 116 .15 CFSM .83 IN�


http:�3666.80
http:�4049.14


295 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04114000 GRAND RIVER AT PORTLAND, MI 


LOCATION.--Lat 42°51'20", long 84°54'45", in N1 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) above mean sea level (levels by Michigan Department of Natural 

Resources). Prior to July 6, 1953, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Slight diurnal fluctuation caused by powerplants above 

station. Several observations of water temperature were made during the year. Corps of Engineers gage-height telemark at station. 


AVERAGE DISCHARGE.--24 years, 926 ft3/s (26.22 m3/s), 9.08 in/yr (231 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, 7,960 ft3/s (225 m3/s) Mar. 5, gage height, 11.19 ft (3.411 m); minimum, 82 ft3/s 

(2.32 m3/s) Aug. 28, gage height, 4.01 ft (1.222 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 590 490 1420 1100 740 3100 2660 2590 1190 2430 423 201 
2 595 565 1580 1070 730 3370 2470 2290 1180 2170 391 201 
3 505 702 1500 987 680 4790 2340 2180 1010 1920 360 266 
4 505 732 1380 920 610 6010 2220 1990 973 1770 382 213 
5 470 702 1370 880 630 7570 2090 1880 854 1540 378 177 

6 470 590 1750 830 680 7750 1940 2120 810 1370 304 210 
7 396 630 2300 800 620 7390 1840 3390 726 1090 373 126 
8 405 732 2180 780 640 6410 1700 3750 726 1040 255 118 
9 418 624 2060 760 660 5330 1610 3780 666 959 356 255 
10 505 648 1890 750 720 4500 1510 3590 648 889 207 288 

11 460 684 1770 730 840 4030 1500 3170 560 792 320 238 
12 530 720 1330 720 1100 3750 1390 2650 535 720 324 177 
13 441 678 1570 720 1600 4080 1320 2280 475 696 255 255 
14 480 696 2190 680 2180 3960 1300 2040 490 565 262 220 
15 515 726 4260 720 2500 3750 1260 1890 436 585 328 213 

16 436 654 4300 730 3820 3460 1690 1830 485 485 198 252 
17 418 550 4270 720 4800 3190 1960 1770 436 445 273 231 
18 418 590 3750 720 5520 2900 1650 1750 441 432 280 245 
19 344 570 2790 680 5840 2660 1570 1770 500 328 234 262 
20 525 590 2270 650 5460 2560 1370 1710 545 441 356 227 

21 465 684 2000 720 5370 2700 1420 1610 530 780 259 262 
22 545 660 1950 730 6720 2850 1560 1490 545 530 340 248 
23 540 702 1430 700 6360 2820 1380 1340 612 364 210 248 
24 530 595 1560 690 5750 2650 1310 1260 570 485 195 231 
25 555 630 1460 680 5220 2400 2320 1180 612 455 248 262 

26 575 636 1290 670 4560 2250 3800 1090 565 396 336 231 
27 445 612 1270 690 4080 2310 4120 1080 550 405 262 418 
28 525 666 1220 690 3680 2910 4060 1020 550 356 165 296 
29 535 666 1080 700 3360 3430 3630 980 660 744 241 360 
30 500 1170 1060 730 --- 3450 3030 959 840 565 198 336 
31 460 --- 987 740 2990 --- 952 --- 485 207 ---

TOTAL 15101 19894 61237 23687 85470 121320 62020 61381 19720 26232 8920 7267 
MEAN 487 663 1975 764 2947 3914 2067 1980 657 846 288 242 
MAX 595 1170 4300 1100 6720 7750 4120 3780 1190 2430 423 418 
MIN 344 490 987 650 610 2250 1260 952 436 328 165 118 
CFSM .35 .48 1.43 .55 2.13 2.83 1.49 1.43 .47 .61 .21 .17 
IN. .41 .53 1.64 .64 2.30 3.26 1.67 1.65 .53 .70 .24 .20 

CAL YR 1975�TOTAL 510184 MEAN 1398 MAX�12200 MIN 196 CFSM 1.01�IN 13.70 
WTR YR 1976�TOTAL 512249 MEAN 1400 MAX�7750 MIN�118 CFSM 1.01�IN 13.76 



 
296 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04114500 LOOKING GLASS RIVER NEAR EAGLE, MI 


LOCATION.--Lat 42°49'45", long 84°46'40", in sec.10, T.5 N., R.4 W., Clinton County, Hydrologic Unit 04050004, on right bank at upstream 

side of highway bridge, 1.5 mi (2.4 km) northeast of Eagle and 10 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) above mean sea level (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.--32 years, 177 ft3/s (5.013 m3/s), 8.55 in/yr (217 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) by logarithmic plotting; maximum gage height, 

9.9 ft (3.02 m) Mar. 7, 1956 (backwater from ice), from high-water mark; 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, 2,190 ft3/s (62.0 m3/s) Mar. 5, gage height, 6.77 ft (2.063 m); minimum, 34 ft3/s 

(0.96 m3/s) Sept. 8, 9, gage height, 1.41 ft (0.430 m). 


DISCHARGE,�
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 165 109 328 220 175 1300 459 590 182 363 68 42 

2 151 111 298 210 170 1370 478 618 166 305 66 41 

3 139 153 289 200 165 1660 489 652 157 274 62 40 

4 130 167 295 190 165 1690 487 637 150 267 58 38 

5 123 172 312 190 165 2010 477 603 141 269 58 37 


6 116 177 445 180 160 1610 466 732 131 269 57 36 

7 
 110 210 448 180 160 1390 450 1020 121 264 56 37 

8 105 235 425 175 155 1270 431 833 112 248 57 35 

9 104 228 406 175 150 1230 411 706 102 225 60 37 

10 103 230 402 175 150 1220 392 622 94 192 58 40 


11 101 223 408 175 200 1210 377 587 88 158 55 39 

12 100 223 418 175 250 1210 355 569 83 125 52 38 

13 100 217 453 175 300 1340 335 556 79 101 50 38 

14 99 209 633 170 370 1190 318 541 75 86 57 38 

15 97 200 1230 170 440 1080 304 522 73 77 53 37 


16 96 192 854 170 700 987 362 508 71 72 51 38 

17 94 183 709 170 678 900 334 480 69 66 49 39 

18 94 174 640 165 753 833 313 442 69 63 48 39 

19 99 164 580 160 836 790 308 404 74 59 46 40 

20 105 158 520 160 799 747 302 374 72 77 44 41 


21 105 169 480 160 991 746 315 349 71 200 43 40 

22 107 162 440 160 1390 666 343 325 71 96 41 39 

23 110 156 400 160 1320 611 333 302 70 93 41 40 

24 113 155 370 160 1400 567 326 281 72 79 40 39 

25 120 157 350 160 1540 530 580 259 77 68 39 39 


26 119 154 320 165 1570 501 650 237 73 63 52 43 

27 117 157 300 165 1530 524 613 217 72 60 57 49 

28 115 156 280 165 1460 552 569 198 71 58 47 47 

29 112 180 260 170 1380 512 554 187 70 60 45 47 

30 111 371 250 170 --- 482 566 187 193 66 44 46 

31 109 --- 240 170 458 --- 187 --- 67 44 ---


TOTAL 3469 5352 13783 5390 19522 31186 12697 14725 2949 4470 1598 1199 

MEAN 112 185 445 174 673 1006 423 475 98.3 144 51.5 40.0 

MAX 165 371 1230 220 1570 2010 650 1020 193 363 68 49 

MIN 94 109 240 160 150 458 302 187 69 58 39 35 

CFSM .40 .66 1.58 .62 2.40 3.58 1.51 1.69 .35 .51 .18 .14 

IN. .46 .73 1.82 .71 2.58 4.13 1.68 1.95 .39 .59 .21 .16 


CAL YR 1975�TOTAL 111868 MAX MIN 43 IN�
MEAN 306�1380 CFSM 1.09 14.81 

WTR YR 1976�116540 MEAN 318� 1.13
TOTAL MAX 2010 MIN 35 CFSM�IN 15.43 




 

STREAMS TRIBUTARY TO LAKE MICHIGANT 297 


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 act:lown­
..(
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 f l
 

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) above mean sea level (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 period of no gage-height record, June 3 to July 12, which are fair. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 258 ft3/s (7.307 m3/s), 8.07 in/yr (205 mmiyr). 


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, 5,400 ft3/s (153 m3/s) Mar. 5, gage height, 10.17 ft (3.100 m); minimum, 20 ft3/s 

(0.57 m3/s) Sept. 8, 9, 24; minimum gage height, 3.11 ft (0.948 m) Sept. 8, 9. 


DISCHARGE,�IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 261 121 328 400 165 1530 605 1440 279 560 83 31 
2 248 122 430 380 160 1410 596 1310 266 600 77 30 
3 232 125 498 360 160 1790 584 1180 254 590 70 28 
4 221 128 540 340 160 2740 553 1060 250 570 65 27 
5 208 129 556 330 160 4290 510 921 230 550 62 26 

6 197 131 584 320 160 4740 495 1370 220 530 60 24 
7 187 135 622 310 155 3780 475 2070 200 500 55 22 
8 178 142 635 300 155 3020 450 1980 180 470 51 21 
9 169 149 639 290 155 2540 429 1930 170 450 49 22 
10 159 146 626 280 155 2140 407 1790 160 420 46 23 

11 151 163 609 270 155 1800 395 1660 145 400 44 24 
12 146 174 580 260 160 1540 373 1490 140 370 42 26 
13 138 177 548 250 165 1440 356 1310 130 351 43 27 
14 135 176 639 240 200 1350 342 1130 125 326 51 26 
15 129 172 1350 230 254 1300 333 976 120 302 61 25 

16 125 171 1530 230 459 1190 385 860 120 275 60 24 
17 123 165 1600 220 905 1140 427 759 115 249 56 23 
18 120 165 1610 220 1350 1040 452 669 115 225 53 22 
19 116 166 1610 210 1980 900 480 600 115 206 49 22 
20 113 167 1470 205 2200 830 495 553 110 192 45 22 

21 111 167 1230 200 2580 830 485 516 110 181 42 22 
22 111 165 1050 195 2560 840 477 477 110 167 39 22 
23 110 163 876 190 2330 784 470 443 110 155 37 22 
24 
25 

110 
111 

161 
160 

763 
661 

185 
180 

1940 
1890 

725 
690 

462 
742 

413 
381 

110 
110 

145 
133 

35 
31 

21 
22 

26 113 156 596 180 2070 638 1470 356 110 121 29 22 
27 112 156 536 175 2020 605 1640 336 110 112 28 24 
28 111 154 498 170 1910 627 1720 318 110 105 29 25 
29 110 157 470 170 1720 627 1670 303 120 99 32 24 
30 115 210 440 170 --- 611 1560 294 250 93 33 25 
31 123 --- 420 165 605 --- 288 --- 89 32 ---

TOTAL 4593 4673 24544 7625 28433 48092 19838 29183 4694 9536 1489 724 
MEAN 148 156 792 246 980 1551 661 941 156 308 48.0 24.1 
MAX 261 210 1610 400 2580 4740 1720 2070 279 600 83 31 
MIN 110 121 328 165 155 605 333 288 110 89 28 21 
CFSM .34 .36 1.82 .57 2.26 3.57 1.52 2.17 .36 .71 .11 .06 
IN. .39 .40 2.10 .65 2.44 4.12 1.70 2.50 .40 .82 .13 .06 

TOTAL 

MIR YR 1976�MEAN 501 

CAL YR 1975�165218 MEAN 453 MAX 2510 MIN 26 CFSM�1.04 IN�14.16 


TOTAL 183424 MAX 4740 MIN 21 CFSM 1.15 IN 15.72 




298T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04116000 GRAND RIVER AT IONIA, MI 


LOCATION.--Lat 42°58'20", long 85°04'13", in NA sec.30, T.7 N., R.6 W., Ionia County, Hydrologic Unit 04050006, on left bank 15 ft 

(5 m) downstream from bridge on State Highway 66 at Ionia, 2.7 mi (4.3 km) downstream from Prairie Creek, and at mile 87 (140 km). 


DRAINAGE AREA.--2,840 mil (7,360 km2), approximately. 


PERIOD OF RECORD.--March to June 1931, July and September 1931 (fragmentary), July 1951 to current year. Gage-height records for 

flood seasons collected in this vicinity 1907-28 are contained in reports of U.S. Weather Bureau. 


GAGE.--Water-stage recorder. Datum of gage is 615.38 ft (187.568 m) above mean sea level. Mar. 19 to Sept. 24, 1931, nonrecording 

gage at site 1.5 mi (2.4 km) upstream at different datum. 


REMARKS.--Records good except 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. Corps of Engineers gage-height 

telemark at station. 


AVERAGE DISCHARGE.--25 years (1951-76), 1,916 ft3/s (54.26 m3/s), 9.16 in/yr (233 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 21,500 ft3/s (609 m3/s) Apr. 1, 1960, gage height, 23.43 ft (7.141 m); minimum, 

40 ft3/s (1.13 m3/s) May 13, 1968, gage height, 5.61 ft (1.710 m); minimum daily, 115 ft /s (3.26 m3/s) Aug. 27, 1953. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 20,700 ft3/s (586 m3/s) Mar. 6, gage height, 23.19 ft (7.068 m); minimum, 216 ft3/s 

(6.12 m3/s) Sept. 8, gage height, 6.85 ft (2.088 m). 


DISCHARGE,TIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DA'r OCT NOVTDECTJANTFEBTMAR APRTMAY JUNTJUL AUG SEP 

1 1530 1050T3530 2540 1750T8380 5130 6920 2430 3660 828 502 
2 1460 1110T3510 2490 1700T7910 4760 6020 2510 3850 898 460 
3 1370 1330T3350 2420 1620T8700 4520 5580 2340 3820 788 455 
4 1450 1670T3080 2190 1460T12000 4330 5240 2030 3460 614 488 
5 1330 1540T2930 1970 1450T16400 4170 4860 1960 3160 686 361 

6 1430 1420T3160 1810 1600T20200 4010 5340 1780 2920 749 356 
7 1810 1430T4150 1820 1450T19700 3690 7730 1710 2710 690 387 
8 1720 1630T4190 1810 1500T17200 3580 9770 1480 2310 568 370 
9 1520 1620T3590 1800 1540T14300 3410 9930 1550 2240 552 456 
10 1150 1540T2290 1800 1650T11900 3180 9050 1380 2310 575 509 

11 1090 1550T3290 1780 1890T10200 3100 8010 1320 2050 530 560 
12 1080 1560T3090 1720 2300T9120 3020 7040 1270 1720 564 469 
13 1090 1530T3160 1700 2940T8670 2780 6190 1160 1530 588 388 
14 1050 1480T4100 1670 4190T8780 2800 5460 1090 1480 586 501 
15 1050 1510T6800 1650 4910T8500 2730 4940 1100 1430 593 462 

16 1030 1450T7220 1720 6520T7960 4480 4660 1190 1310 636 447 
17 966 1360T7220 1700 8310T7380 5050 4410 1160 948 589 466 
18 945 1270T7380 1700 9330T6790 4570 4080 1010 979 535 417 
19 979 1300T7520 1590 10800T6270 3920 3930 1130 1090 566 377 
20 961 1260T6610 1530 11600T5860 3300 3710 1150 902 591 526 

21 1080 1370T5640 1680 11400T5900 3320 3500 1130 1360 592 499 
22 1060 1470T5250 1700 11500T5830 3320 3240 1110 1780 523 505 
23 1080 1400T4270 1650 12200T5900 3380 3020 1100 1150 519 510 
24 1090 1380T4010 1600 12000T5820 3090 2770 1230 853 505 486 
25 1150 1340T3810 1590 11300T5350 4340 2580 1220 864 420 478 

26 1240 1340T3440 1600 11300T5020 6840 2510 1260 1050 530 419 
27 1140 1370T3190 1620 11100T4700 8420 2320 1110 791 798 505 
28 1110 1350T2970 1640 10300T5090 9020 2350 1060 816 675 825 
29 1130 1430T2740 1640 9320T5490 8520 2100 1100 1010 345 587 
30 1100 2550T2700 1700 ---T5770 7770 2220 1510 1330 455 458 
31 1100 ---T2510 1730 5580 --- 2260 --- 902 392 ---

TOTAL 37291 43610T130700 55560 178930T276670 134550 151740 42580 55785 18480 14229 
MEAN 1203 1454T4216 1792 6170T8925 4485 4895 1419 1800 596 474 
MAX 1810 2550T7520 2540 12200T20200 9020 9930 2510 3850 898 825 
MIN 945 1050T2290 1530 1450T4700 2730 2100 1010 791 345 356 
CFSM .42 .51T1.48 .63 2.17T3.14 1.58 1.72 .50 .63 .21 .17 
IN. .49 .57T1.71 .73 2.34T3.62 1.76 1.99 .56 .73 .24 .19 

CAL YR 1975TTOTAL 1080256TMEAN 2960 MAX 16400TTMIN 473TCFSM 1.04 INT14.15 
WTR YR 1976TTOTAL 1140125TMEAN 3115 MAX 20200TTMIN 345TCFSM 1.10 INT14.93 



299 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04116500 FLAT RIVER AT SMYRNA, MI 


LOCATION.--Lat 43°03'10", long 85°15'50", in NW4 sec.28, T.8 N., R.8 W., Ionia County, Hydrologic Unit 04050006, on right bank at down-

stream side of highway bridge, 600 ft (183 m) downstream from dam and inactive powerplant, and 0.5 mi (0.8 km) south of Smyrna. 


DRAINAGE AREA.--528 mil (1,368 km2). 


PERIOD OF RECORD.--October 1950 to current year. Monthly discharge only for some periods, published in WSP 1727. 


GAGE.--Water-stage recorder. Datum of gage is 729.53 ft (222.361 m) above mean sea level (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.--26 years, 439 ft3/s (12.43 m3/s), 11.29 in/yr (287 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, 2,680 ft3/s (75.9 m3/s) Mar. 7, gage height, 7.19 ft (2.192 m); maximum gage height, 

8.10 ft (2.469 m) Dec. 20 (backwater from ice); minimum discharge, 67 ft3/s (1.90 m3/s) Aug. 30, gage height, 2.87 ft (0.875 m). 


DISCHARGE•TIN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

DAY OCT NOV DECTTJAN FEBTMAR APRTTMAY JUNTJUL AUG SEP 

1 505 480 796 620 490 1230 1190 1170 968 650 345 236 
2 490 490 856 600 490 1280 1140 1080 928 680 329 239 
3 470 555 845 580 490 1460 1070 1050 895 710 315 241 
4 455 585 845 500 480 1760 1030 1000 829 710 300 237 
5 440 605 823 475 480 2270 992 998 774 685 308 227 

6 430 610 829 515 480 2430 962 1410 735 655 304 223 
7 400 635 785 575 480 2580 933 1540 690 605 296 222 
8 390 640 757 510 470 2570 895 1590 640 570 285 222 
9 370 625 720 560 470 2510 862 1540 595 504 277 242 
10 360 620 690 550 460 2250 823 1420 550 463 271 276 

11 350 600 660 550 475 2060 807 1330 515 424 263 283 
12 350 575 635 550 510 1940 785 1200 485 391 264 270 
13 350 560 645 540 605 1910 768 1090 460 367 269 257 
14 340 530 790 540 640 1900 735 1010 445 345 298 250 
15 340 510 992 540 665 1940 741 944 385 330 359 248 

16 340 500 1090 540 812 1890 812 956 407 320 353 249 
17 340 480 1160 530 917 1770 823 1000 398 310 326 252 
18 350 465 986 530 1080 1630 840 1020 403 300 281 250 
19 360 450 1000 530 1230 1490 873 1050 435 293 280 247 
20 390 455 940 520 1330 1470 834 1030 440 301 277 255 

21 410 500 900 520 1400 1580 818 980 435 363 263 259 
22 421 515 860 520 1380 1610 796 922 425 359 261 259 
23 412 520 820 520 1290 1670 774 862 416 342 328 261 
24 407 510 800 510 1380 1660 779 812 440 326 254 258 
25 490 520 770 510 1320 1580 1070 768 455 311 244 256 

26 515 520 740 510 1280 1470 1190 730 445 302 243 261 
27 540 510 720 500 1280 1410 1370 700 430 294 244 286 
28 535 515 700 500 1280 1350 1440 665 421 291 242 288 
29 520 530 670 500 1270 1320 1400 645 412 334 238 279 
30 500 715 650 500 --- 1280 1300 675 520 378 232 270 
31 480 --- 630 490 1240 --- 746 --- 374 230 ---

TOTAL 13050 16325 25104 16435 24934 54510 28852 31933 16376 13287 8779 7603 
MEAN 421 544 810 530 860 1758 962 1030 546 429 283 253 
MAX 540 715 1160 620 1400 2580 1440 1590 968 710 359 288 
MIN 340 450 630 475 460 1230 735 645 385 291 230 222 
CFSM .80 1.03 1.53 1.00 1.63 3.33 1.82 1.95 1.03 .81 .54 .48 
IN. .92 1.15 1.77 1.16 1.76 3.84 2.03 2.25 1.15 .94 .62 .54 

CAL YR 1975 TOTAL 225027TMAX 2050TCFSM 1.17T
MEAN 617TMIN 198TIN 15.85 

WTR YR 1976 TOTAL 257188TMAX 2580TCFSM 1.33T
MEAN 703TMIN 222TIN 18.12 




 

300T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04117500 THORNAPPLE RIVER NEAR HASTINGS, MI 


LOCATION.--Lat 42°36'57", long 85°14'11", in SE4 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) above mean sea level (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. Corps of Engineers gage-height telemark 

at station. 


AVERAGE DISCHARGE.--32 years, 312 ft3/s (8.836 m3/s), 11.01 in/yr (280 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6810 ft3/s (193 m3/s) Apr. 7, 1947, gage height, 10.20 ft (3.109 m), from graph 

based on gage readings; minimum, 33 ft /s (0.93 m'Is) Aug. 10, 1964, gage height, 2.71 ft (0.826 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,540 ft3/s (71.9 m3/s) Mar. 7, gage height, 7.27 ft (2.216 m); minimum, 77 ft3/s 

(2.18 m3/s) Sept. 7, 8, 9, gage height, 2.85 ft (0.869 m). 


DISCHARGE,T
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


DAY OCT NOV JAN MAR MAY JUL SEP
DECTTFEBTTAPRTTJUNTTAUG 


1 141 141 375 301 205 919 589 956 342 314 135 87 
2 141 150 443 301 200 844 551 832 344 407 129 85 
3 138 167 447 297 191 901 510 725 344 450 120 83 
4 136 185 420 265 191 1200 468 639 325 446 114 82 
5 133 198 379 238 191 1750 432 567 283 402 114 80 

6 131 198 384 224 191 2350 407 567 245 329 121 80 
7 131 198 434 242 194 2510 385 698 219 260 119 78 
8 128 214 495 231 188 2280 362 882 202 220 113 77 
9 126 228 519 217 185 1900 340 994 190 193 110 82 
10 126 214 500 217 189 1530 322 992 180 174 106 92 

11 126 214 461 217 221 1250 318 938 173 166 103 91 

12 124 204 420 217 277 1040 311 840 164 154 101 90 

13 119 198 393 217 376 967 298 715 151 145 101 87 

14 119 191 480 217 509 959 288 585 143 141 101 85 

15 117 182 816 217 699 954 289 495 136 136 103 85 


16 119 179 1180 198 1010 903 396 446 134 127 102 85 

17 119 173 1350 191 1350 825 499 441 135 119 102 85 

18 114 167 1280 191 1600 740 555 443 132 115 98 84 

19 119 167 1120 194 1800 658 566 433 142 114 95 85 

20 128 161 1010 198 1850 605 521 402 152 113 92 88 


21 136 176 873 198 1840 617 460 372 149 127 92 92 

22 141 188 704 198 2110 629 430 338 144 144 90 93 

23 141 191 594 194 2320 612 420 309 139 137 90 92 

24 141 185 495 198 2300 559 432 284 143 131 88 90 

25 144 185 429 198 2070 515 529 277 159 122 86 89 


26 155 179 384 198 1770 476 752 270 166 112 87 97 

27 155 179 357 198 1490 469 974 259 158 111 86 117 

28 150 179 335 201 1250 530 1100 247 158 113 90 121 

29 150 185 301 201 1050 592 1130 249 162 122 93 117 

30 150 257 297 198 --- 618 1070 266 204 130 90 113 

31 144 --- 301 207 617 --- 307 --- 135 87 ---


TOTAL 4142 5633 17976 6779 27817 31319 15704 16768 5718 5909 3158 2712 

MEAN 134 188 580 219 959 1010 523 541 191 191 102 90.4 

MAX 155 257 1350 301 2320 2510 1130 994 344 450 135 121 

MIN 114 141 297 191 185 469 288 247 132 111 86 77 

CFSM .35 .49 1.51 .57 2.49 2.62 1.36 1.41 .50 .50 .26 .23 

IN. .40 .54 1.74 .66 2.69 3.03 1.52 1.62 .55 .57 .31 .26 


CAL YR 1975T165209 MAX MIN 96 1.18 15.96
TOTAL MEAN 453T4970 CFSMTINT

WTR YR 1976T143635 MAX MIN 77 1.02 13.88
TOTAL MEAN 392T2510 CFSMTINT




 

301 STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04118000 THORNAPPLE RIVER NEAR CALEDONIA, MI 


LOCATION.--Lat 42°48'40", long 85°29'00", in NW4 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) above mean sea level, unadjusted (Consumers Power Co. bench mark). 

Oct. 1, 1930 to Sept. 30, 1938, nonrecording gage at same site and mean sea level datum (unadjusted). 


REMARKS.--Records good. 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.--33 years, 570 ft3/s (16.14 m3/s), 10.01 in/yr (254 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, 4,520 ft3/s (128 m3/s) Mar. 8, gage height, 9.25 ft (2.819 m); minimum, 169 ft3/s 

(4.79 m3/s) Sept. 4, gage height, 2.84 ft (0.866 m). 


DISCHARGE,T TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 

MEAN VALUES 

DAY OCT NOV DECTTJAN FEBTTMAR APRTTMAY JUNTJUL AUG SEP 

1 390 407 858 688 480 1920 1140 1830 841 718 342 234 
2 383 473 884 695 480 1850 1120 1670 813 762 346 226 
3 384 489 881 682 470 2080 1070 1540 772 782 336 256 
4 379 571 837 615 470 2730 1010 1360 740 782 312 238 
5 375 553 792 604 470 3890 953 1220 700 752 311 234 

6 369 504 877 687 470 4390 858 1570 658 694 326 234 
7 331 525 961 580 460 4470 855 2090 617 605 319 260 
8 341 566 955 549 460 4410 821 2170 518 558 310 219 
9 345 525 956 550 480 4100 788 2080 490 495 306 229 
10 390 529 942 540 520 3580 756 2020 485 445 302 296 

11 359 516 905 530 580 2890 755 1930 479 379 302 287 
12 353 495 856 520 643 2210 736 1780 432 404 259 272 
13 352 485 847 520 931 2070 711 1580 433 391 280 233 
14 356 459 1130 510 1210 1990 697 1350 437 386 283 281 
15 362 425 2670 500 1470 1910 702 1180 410 368 291 245 

16 359 415 3250 500 1960 1810 1280 1120 465 331 265 224 
17 342 389 3180 501 2340 1670 1460 1230 431 335 277 266 
18 358 401 2830 500 2840 1530 1430 1150 406 332 274 251 
19 381 396 2330 500 3360 1390 1300 1050 485 318 311 260 
20 423 396 1960 500 3430 1280 1190 981 468 315 229 257 

21 395 394 1790 500 3450 1280 1100 923 437 353 259 258 
22 400 407 1540 500 3670 1270 1050 870 423 353 266 285 
23 401 418 1380 500 3770 1240 985 792 414 356 232 259 
24 387 424 1150 500 3860 1200 980 747 427 361 283 259 
25 467 424 1040 500 3900 1130 1390 708 464 327 212 262 

26 483 390 950 500 3700 1060 1840 723 459 317 290 292 
27 441 370 853 490 3310 1060 1940 694 439 324 220 318 
28 438 390 783 490 2510 1120 1970 669 433 320 277 314 
29 428 434 754 490 2050 1150 1960 668 433 323 252 319 
30 402 706 728 490 --- 1190 1940 722 492 331 288 293 
31 376 --- 675 480 1170 --- 864 --- 340 262 ---

TOTAL 11950 13876 40544 16711 53744 65040 34787 39281 15501 13857 8822 7861 
MEAN 385 463 1308 539 1853 2098 1160 1267 517 447 285 262 
MAX 483 706 3250 695 3900 4470 1970 2170 841 782 346 319 
MIN 331 370 675 480 460 1060 697 668 406 315 212 219 
CFSM .50 .60 1.69 .70 2.40 2.71 1.50 1.64 .67 .58 .37 .34 
IN. .58 .67 1.95 .80 2.59 3.13 1.67 1.89 .75 .67 .42 .38 

CAL YR 1975TTOTAL 337091 MEAN 924T5820 MIN 280 1.20 16.22
MAX CFSMTINT
. 

WTR YR 1976T321974 MEAN 880T4470 MIN 212 CFSMT15.49
TOTAL MAX 1.14 INT
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04118500 ROGUE RIVER NEAR ROCKFORD, Na 


LOCATION.--Lat 43°05'00", long 85°35'30", in NE4 sec.15, T.8 N., R.11 W., Kent County, Hydrologic Unit 04050006, on left bank at down­
stream side of highway bridge, 2.2 mi (3.5 km) upstream from mouth, and 3.0 mi (4.8 km) southwest of Rockford. 


DRAINAGE AREA.--234 mil (665 km2). 


PERIOD OF RECORD.--February 1952 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 625.2 ft (190.56 m) above mean sea level (levels by Blass Survey Co.). Prior to 

August 30, 1952, nonrecording gage at same site and datum. 


REMARKS.--Records good. Some diurnal fluctuation caused by mills above station. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--24 years, 229 ft3/s (6.485 m3/s), 13.29 in/yr (338 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, 3,540 ft3/s (100 m3/s) Mar. 6, gage height, 9.29 ft (2.832 m); minimum, 80 ft3/s 

(2.27 m3/s) Sept. 21, gage height, 3.78 ft (1.152 m). 


DISCHARGE,�IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 
2 
3 
4 
5 

214 
209 
207 
205 
201 

221 
227 
286 
291 
299 

454 
522 
513 
471 
406 

311 
313 
315 
291 
280 

269 
270 
270 
265 
260 

574 
723 
1000 
1560 
2460 

473 
473 
454 
434 
414 

473 
448 
467 
445 
457 

473 
476 
435 
372 
329 

289 
258 
264 
268 
247 

163 
154 
147 
141 
147 

113 
115 
116 
113 
110 

6 
7 
8 
9 
10 

197 
194 
190 
190 
190 

297 
308 
320 
303 
299 

402 
376 
356 
344 
331 

312 
284 
310 
311 
304 

260 
260 
260 
260 
255 

3290 
2260 
1350 
1040 
864 

398 
380 
362 
351 
343 

744 
857 
1020 
775 
604 

300 
275 
255 
240 
228 

217 
195 
181 
172 
169 

144 
142 
139 
135 
128 

108 
104 
101 
114 
133 

11 188 287 314 285 253 777 343 512 215 166 126 130 
12 
13 
14 
15 

191 
192 
190 
192 

276 
267 
253 
241 

296 
328 
477 
805 

282 
279 
274 
270 

252 
316 
336 
444 

783 
938 
1260 
1160 

329 
322 
317 
317 

453 
418 
391 
381 

209 
203 
194 
190 

159 
153 
148 
143 

126 
125 
172 
187 

125 
115 
110 
109 

16 192 231 1120 270 696 893 338 393 196 139 171 110 
17 
18 
19 
20 

192 
191 
178 
174 

220 
210 
205 
217 

1020 
666 
576 
445 

260 
260 
260 
260 

951 
1100 
1220 
1200 

702 
650 
590 
575 

332 
346 
415 
394 

440 
423 
419 
421 

189 
198 
238 
215 

137 
133 
130 
139 

157 
145 
137 
130 

113 
113 
112 
113 

21 
22 
23 
24 
25 

171 
176 
176 
175 
273 

259 
259 
267 
265 
262 

400 
401 
365 
357 
332 

267 
264 
260 
260 
260 

1010 
830 
768 
761 
715 

611 
609 
573 
529 
485 

377 
388 
369 
388 
713 

387 
352 
331 
316 
302 

211 
211 
202 
215 
222 

158 
155 
160 
155 
144 

128 
123 
118 
114 
112 

109 
121 
121 
119 
119 

26 
27 
28 
29 
30 
31 

258 
258 
259 
251 
230 
211 

237 
235 
227 
260 
405 
---

328 
325 
306 
315 
308 
306 

256 
262 
273 
273 
268 
270 

759 
807 
737 
652 
---

447 
481 
514 
530 
541 
503 

1010 
1240 
924 
679 
548 
---

293 
289 
284 
334 
382 
429 

211 
206 
201 
196 
279 
---

135 
133 
139 
168 
165 
170 

110 
111 
116 
117 
116 
115 

124 
132 
131 
130 
124 
---

TOTAL 6315 7934 13965 8644 16436 29272 14171 14240 7584 5389 4196 3507 
MEAN 
MAX 
MIN 

204 
273 
171 

264 
405 
205 

450 
1120 
296 

279 
315 
256 

567 
1220 
252 

944 
3290 
447 

472 
1240 
317 

459 
1020 
284 

253 
476 
189 

174 
289 
130 

135 
187 
110 

117 
133 
101 

CFSM 
IN. 

.87 
1.00 

1.13 
1.26 

1.92 
2.22 

1.19 
1.37 

2.42 
2.61 

4.03 
4.65 

2.02 
2.25 

1.96 
2.26 

1.08 
1.21 

.74 

.86 
.58 
.67 

.50 

.56 

CAL YR 1975T
TOTAL 
 MAX 2010 MINT1.37 INT
116936 MEAN 320T94 CFSMT18.59 

WTR YR 1976T
TOTAL 131653 MEAN 360T3290 MINT
MAX 101 1.54 IN 20.93
CFSMT




STREAMS TRIBUTARY TO LAKE MICHIGANT 303 


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 km) upstream from Plaster Creek, and at mile 41 (66 km). 


DRAINAGE AREA.--4,900 mil (12,700 km2), approximately. 


PERIOD OF RECORD.--March 1901 to December 1905, January 1906 to August 1918 (gage heights only), October 1930 to current year. Monthly 

discharge only for some periods, published in WSP 1307. Gage-height records collected in this vicinity since 1907 are contained in 

reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 924: 1938(M). WSP 1387: 1901-5, 1940. 


GAGE.--Water-stage recorder. Datum of gage is 585.70 ft (178.521 m) above mean sea level (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. 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.--50 years, 3,577 ft3/s (101.3 m3/s), 9.91 in/yr (252 mmiyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 54,000 ft3/s (1J30 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 fti/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, 28,300 ft3/s (801 m3/s) Mar. 8, gage height, 19.29 ft (5.880 m); minimum, 1,060 ft3/s 

(30.0 m3/s) Aug. 31, gage height, 2.86 ft (0.872 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAY OCT NOVTDECTJANTFEBTMAR APRTMAY JUNTJUL AUG SEP 

1 
2 

3130 
3120 

2810 
2940 

5870 
6450 

5150 
5160 

3090 
3040 

16000 
15300 

9100 
9000 

13400 
12400 

4920 
5100 

3740 
5270 

2220 
2110 

1200 
1140 

3 3010 3260 6510 5140 2900 15600 8600 11100 5080 5630 2020 1200 
4 2920 3590 6320 4880 2600 16300 8000 9300 4780 5630 2000 1280 
5 2900 4090 6010 4290 2580 18800 7500 8900 4340 5430 1940 1230 

6 2810 3400 6090 3480 2820 22500 7100 10600 4140 5170 1880 1120 
7 2830 3680 6360 3350 2600 26200 6800 11800 3890 4910 1940 1140 
8 3100 3720 6900 3250 2600 28100 6500 12700 3520 4520 1850 1160 
9 308U 3770 6950 3230 2750 26600 6300 13800 3230 4050 1650 1340 
10 2850 3720 6250 3200 3050 23800 6200 14900 2990 3900 1590 1500 

11 2440 3240 5360 3190 3500 20800 6100 15000 2690 3790 1590 1530 
12 2280 3470 5820 3130 4000 18700 5700 14100 2390 3420 1530 1530 
13 2220 3590 5950 3000 4840 17300 5830 12700 2310 3060 1530 1450 
14 2250 3490 7430 2990 5790 16200 5520 11300 2250 2810 1620 1310 
15 2250 3370 10000 2990 6960 15400 5490 9970 2110 2730 1680 1420 

16 2220 3340 12000 3100 9050 14800 6730 9080 2340 2670 1680 1410 
17 2200 3330 13800 3100 11800 14000 8070 8410 2360 2440 1620 1350 
18 2140 3160 15300 3000 13200 13000 8330 7940 2570 2200 1560 1340 
19 2200 3070 15500 2800 15100 12100 8100 7380 2310 2050 1480 1320 
20 225U 3140 14300 2750 16300 11300 7370 7010 2280 2050 1480 1260 

21 2340 3320 12100 3000 17500 10800 6780 6630 2170 2310 1250 1350 
22 2380 3300 10300 3000 18200 10300 6650 6250 2170 2730 1450 1400 
23 2380 3380 9220 2980 18200 9970 6500 5850 2200 2960 1420 1420 
24 2430 3370 7950 2900 18300 9900 6420 5430 2340 2470 1230 1380 
25 2890 3350 7360 2830 18600 9820 7680 5090 2620 2110 1250 1360 

26 2910 3290 6830 2850 18500 9410 9430 4840 2500 2080 1250 1460 
27 2920 3320 6420 2900 18200 9100 10800 4650 2250 2110 1340 1440 
28 2800 3310 5980 2940 17700 8810 12100 4410 2080 1970 1560 1500 
29 2770 3460 5720 3000 17000 8770 13600 4610 2050 2140 1650 1850 
30 2790 4660 5500 3090 --- 8800 13700 4570 2620 2470 1170 1630 
31 2700 --- 5360 3100 9000 --- 4750 --- 2640 1140 ---

TOTAL 81510 102940 251910 103770 280770 467480 236000 278870 88600 101460 49680 41020 
MEAN 2629 3431 8126 3347 9682 15080 7867 8996 2953 3273 1603 1367 
MAX 3130 4660 15500 5160 18600 28100 13700 15000 5100 5630 2220 1850 
MIN 2140 2810 5360 2750 2580 8770 5490 4410 2050 1970 1140 1120 
CFSM 
IN. 

.54 

.62 
.70 
.78 

1.66 
1.91 

.68 

.79 
1.98 
2.13 

3.08 
3.55 

1.61 
1.79 

1.84 
2.12 

.60 

.67 
.67 
.77 

.33 

.38 
.28 
.31 

CAL YR 1975 TOTALTTMEAN 5557 MAX 23300TTMIN 1280T15.40
2028130T CFSM 1.13 INT

WTR YR 1976 TOTALTTMEAN 5694 MAX 28100TTCFSM 1.16 15.82
2084010T MIN 1120TINT




304T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE, MI 


LOCATION.--Lat 43°00'53", long 85°57'21", in NE4 NW4 sec.10, T.7 N., R.14 W., Ottawa County, Hydrologic Unit 04050006, on left bank at 

downstream side of bridge on 68th Avenue at Eastmanville, 1.1 mi (1.8 km) downstream from Deer Creek, and at mile 19.3 (31.1 km). 


DRAINAGE AREA.--5,230 mil (13,550 km2), approximately. 


PERIOD OF RECORD.--March to September 1976. 


GAGE.--Water-stage recorder. Datum of gage is 573.09 ft (174.678 m) above mean sea level. 


REMARKS.--Records good except those for periods of indefinite stage-discharge relation, June 7 to July 1 and July 9 to Sept. 30, which 

are fair. Some regulation at low flow by powerplants upstream. Several observations of water temperature were made during the year. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge during period March to September, 29,600 ft3/s (838 m3/s) Mar. 9, gage height, 17.73 ft 

(5.404 m); minimum daily, 1,200 ft3/s (34.0 m3/s) Sept. 6. 


WATER TO SEPTEMBER 1976 

MEAN VALUES 


DISCHARGE,�IN CUBIC FEET PER SECOND,TYEAR OCTOBER 1975 


NOVTJAN MAR MAY JUL SEP
DAYTOCTTDECTFEBTAPRTJUNTAUG 


1 18100 9420 14200 5550 3990 2370 1280 
2 17200 9310 13800 5530 4830 2250 1220 
3 18100 8820 12900 5510 5640 2160 1280 
4 18900 8430 11100 5260 5730 2130 1370 
5 22900 7920 9590 4930 5640 2070 1310 

6 25100 7350 10900 4700 5360 2010 1200 
7 27600 7170 12900 4150 5090 2070 1220 
8 29200 6830 13500 3760 5010 1970 1240 
9 29600 6410 13900 3450 4320 1760 1430 
10 28100 6170 14900 3190 4160 1700 1600 

11 25400 6150 15800 2870 4050 1700 1630 
12 22600 5820 15600 2550 3650 1630 1630 
13 21100 5450 14500 2470 3270 1630 1550 
14 19000 5490 13100 2400 3000 1730 1400 
15 17300 5230 11500 2250 2910 1790 1520 

16 16200 6190 10200 2500 2850 1790 1500 
17 15400 7590 9550 2520 2600 1730 1440 
18 14200 8230 9100 2740 2350 1670 1430 
19 13400 8350 8300 2470 2190 1580 1410 
20 12300 7630 7680 2430 2190 1580 1340 

21 12000 6940 7330 2320 2470 1330 1440 
22 11100 6720 6880 2320 2910 1550 1490 
23 10400 6240 6560 2350 3160 1520 1520 
24 10100 6240 6230 2500 2640 1310 1470 
25 10000 7590 5840 2800 2250 1330 1450 

26 9730 9940 5540 2670 2220 1330 1560 
27 9630 10900 5290 2400 2250 1430 1540 
28 9240 11900 5050 2220 2100 1670 1600 
29 8900 13000 5340 2190 2280 1760 1970 
30 9180 13900 5460 2800 2640 1250 1740 
31 9390 --- 5570 --- 2820 1220 ---

TOTAL 521370 237330 308110 95800 106570 53020 43780 
MEAN 16820 7911 9939 3193 3438 1710 1459 
MAX 29600 13900 15800 5550 5730 2370 1970 
MIN 8900 5230 5050 2190 2100 1220 1200 
CFSM 3.22 1.51 1.90 .61 .66 .33 .28 
IN. 3.71 1.69 2.19 .68 .76 .38 .31 



 

   
         

         
         
     

STREAM. TRIBUTARY TO LAKE MICHIGAN 305 

04121300 CLAM RIVER AT VOGEL CENTER, MI 

LOCATION.--Lat 44°12'02", long 85°03'10", in SW% NIs sec.21, T.21 N., R.6 W., Missaukee County, Hydrologic Unit 04060102, on left bank 
10 ft (3 m) downstream from bridge on county road, 0.5 mi (0.8 km) north of Vogel Center, and 3.5 mi (5.6 km) southeast of Falmouth. 

DRAINAGE AREA.--243 mi l (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 and those for period of no gage-height record, Mar. 24 to Apr. 26, which 

are fair. Some regulation at low flow by dams above station. Several observations of water temperature were made during the 

year. 


AVERAGE DISCHARGE.--10 years, 133 ft 3/s (3.767 m3/s), 7.43 in/yr (189 majyr). 

EXTREMES POR PERIOD OF RECORD.--Maximum discharge, 1,150 ft 3/s (32.6 m3/s) Apr. 13, 1971, gage height, 6.33 ft (1.929 m); minimum, 

29 ft3/s (0.82 m3/s) Nov. 3, 1969, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 350 ft 3/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) 


Dec. 1 2200 356 10.1 4.17 1.271 Mar. 31 unknown *960 27.2 unknown 

Mar. 8 1800 376 10.6 4.23 1.289 Apr. 25 unknown 540 15.3 unknown 

Mar. 22 0300 563 15.9 4.91 1.497 


Minimum discharge, 62 ft 3/s (1.76 m3/s) Sept. 30, gage height, 2.56 ft (0.780 m). 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


DAY OCT DECTTFEBTTAPRTTJUNTAUG
NOV JAN MAR MAY JUL SEP 


1 180 128 338 120T880 241 85
130 255 272 123 74 

2 180 328 115T790 240 82
127 130 198 269 127 76 

3 180 126 130 204 680 289 213 113 79 74
263 115T

4 174 127 214 125 233 600 294 102 77 72
110T 188 

5 171 202 115T530 279 180 95 70
126 120 293 81 


6 166 123 120 334 490 285 90 81 69
224 115T 174 

7 164 138 210 120T450 169 81
115 357 287 88 67 

8 204 120T 162
161 191 115 361 420 271 86 79 67 

9 158 210 183 115 120T390 156 85 75 69
338 256 

10 156 201 179 115 120T360 248 149 73 78
309 85 


11 154 184 173 115 125T340 241 142 84 72
283 81 

12 153 169 130T320 139 75
177 115 259 239 81 75 

13 152 167 170 115 135T310 237 134 80 77
258 70 

14 149 155 204 115 140T300 229 123 78 67
259 80 

15 148 146 260 110 150T310 222 120 81 T9
246 67 


16 145 142 110 237 320 242 126 79 76 67
250 160T

17 145 138 204 110 170T310 295 132 78 73
219 67 

18 144 135 156 115 221 325 78 67
180T290 127 72 

19 140 132 152 120 190T260 297 121 79 70
219 66 

20 139 132 150 125 200T240 258 114 69 66
297 82 


21 137 156 150 120 210T235 109 85 68 67
462 237 

22 135 177 150 120 205T548 245 223 104 85 68 69 

23 133 170 145 125 200T250 97 85 66 69
500 214 

24 131 156 145 130 197T 84 67
480 300 208 97 65 

25 148 140 215T510 202 66
145 130 470 98 83 65 


26 158 140 230T450 95 71
126 125 460 197 82 66 

27 159 141 140 120 250T392 194 92 70 66
560 79 

28 148 142 135 120 259T331 187 92 80 69 66
670 

29 135 154 135 120 258T299 179 93 89 69
770 65 

30 130 238 130 120 --- 850 281 202 106 92 67 64
T

31 130 --- 130 120 910 --- 225 --- 92 67 ---


TOTAL 4703 4610 5773 3715 4774T11883 7603 4133 2732 2280
12060 2073 

MEAN 186 165T
152 154 120 389 396 245 138 88.1 73.5 69.1 

MAX 180 238 338 130 259T880 241 85
910 325 127 81 

MIN 130 123 130 110T235 92 65
110 198 179 78 64 

CFSM .63 .63 .77 .49 .68T1.63 .57 .36 .30 .28
1.60 1.01 

IN. .72 .71 .88 .57 1.85 1.16 .63 .42 .35 .32
.73T1.82 


CAL YR 1975TTOTAL 52479 MEAN 144 MAX 397 MIN 58TTIN 8.03
CFSM .59 

WTR YR 1976TTOTAL 66339 MAX 910 CFSM .74 IN 10.16
MEAN 181 MIN 64TT
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04121500 MUSKEGON RIVER AT EVART, MI 


LOCATION.--Lat 43°53'57", long 85°15'19", in NW4 NE4 sec.3, T.17 N., R.8 W., Osceola County, Hydrologic Unit 04060102, on right bank 

500 ft (152 m) downstream from bridge on U.S. Highway 10 in Evart, 0.4 mi (0.6 km) upstream from Twin Creek, and at mile 123.9 

(199.4 km). 


DRAINAGE AREA.--1,450 mil (3,760 km2) approximately. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1930 to September 1931, October 1933 to current year. Monthly discharge only for some periods, published in 

WSP 1307. 


REVISED RECORDS.--WSP 1437: 1934, 1947(M). 


GAGE.--Water-stage recorder. Datum of gage is 977.72 ft (298.009 m) above mean sea level. 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.--44 years, 998 ft3/s (28.26 m3/s), 9.35 in/yr (237 mmiyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7J90 ft3/s (221 m3/s) Mar. 29, 1976; maximum gage height, 14.42 ft (4.395 m) 

Apr. 9, 1959; minimum observed, 164 ft/s (4.64 mi/s) Dec. 20, 1947, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,790 ft3/s (221 m3/s) Mar. 29, gage height, 14.07 ft (4.289 m); minimum, 384 ft3/s 

(10.9 m3/s) Aug. 25, 26, gage height, 6.62 ft (2.018 m). 


DISCHARGE,�
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 1070 942 1810 1120 930 2820 6560 2790 2140 1210 538 450 
2 1050 942 1860 1110 940 2620 6040 2640 2230 1180 526 430 
3 1030 963 1810 1090 950 2410 5480 2770 2150 1080 505 425 
4 1010 994 1680 1050 960 2840 4970 2740 1890 976 495 420 
5 1000 986 1590 1020 970 3240 4530 2650 1680 888 495 406 

6 978 978 1710 1010 960 3730 4100 2880 1550 808 505 402 
7 963 1020 1630 1000 970 4000 3760 2990 1450 744 500 398 
8 935 1190 1590 840 980 4050 3450 2990 1360 736 485 398 
9 935 1240 1580 615 980 3880 3190 2770 1270 706 470 398 
10 928 1270 1470 650 1010 3640 2990 2570 1190 678 460 416 

11 928 1290 1440 800 1020 3260 2890 2450 1130 657 455 430 
12 914 1250 1360 880 1030 3100 2730 2330 1070 629 460 420 
13 921 1220 1320 1000 1040 3290 2590 2200 1020 594 455 411 
14 907 1190 1590 1030 1100 3220 2460 2100 1000 580 450 406 
15 921 1170 1950 1020 1170 3010 2390 2000 984 562 450 398 

16 914 1150 1910 1000 1440 2830 2400 2080 1040 550 445 398 
17 907 1120 1850 980 1510 2540 2320 2580 1040 538 435 402 
18 886 1090 1550 980 1640 2440 2230 2580 1000 526 430 398 
19 879 1050 1380 970 1850 2430 2160 2480 1080 505 420 393 
20 865 1030 1300 970 1980 3360 2050 2330 1050 510 411 398 

21 865 1150 1220 960 2070 4360 2020 2180 984 515 406 393 
22 858 1170 1100 960 2110 4490 2150 2080 920 515 398 393 
23 851 1150 1150 980 2020 4840 2140 1980 872 505 393 393 
24 851 1130 1190 1000 1800 4880 2260 1920 848 505 384 393 
25 986 1110 1200 960 1980 5100 3250 1810 840 500 384 388 

26 1060 1030 1200 860 2330 5410 3480 1730 808 495 388 393 
27 1030 1030 1180 880 2740 6150 3570 1670 776 495 450 398 
28 1030 1040 1160 900 2800 7160 3500 1600 760 495 490 398 
29 1020 1080 1150 900 2800 7710 3320 1640 768 526 435 398 
30 978 1570 1150 900 --- 7610 3020 1770 904 532 411 393 
31 949 --- 1140 900 7140 --- 1910 --- 532 411 ---

TOTAL 29419 33545 45220 29335 44080 127560 98000 71210 35804 20272 13940 12137 
MEAN 949 1118 1459 946 1520 4115 3267 2297 1193 654 450 405 
MAX 1070 1570 1950 1120 2800 7710 6560 2990 2230 1210 538 450 
MIN 851 942 1100 615 930 2410 2020 1600 760 495 384 388 
CFSM .65 .77 1.01 .65 1.05 2.84 2.25 1.58 .82 .45 .31 .28 
IN. .75 .86 1.16 .75 1.13 3.27 2.51 1.83 .92 .52 .36 .31 

CAL YR 1975�TOTAL 460879 MEAN 1263 MAX�4810 MIN 485 CFSM .87�IN 11.82 
WTR YR 1976�TOTAL 560522 MEAN 1531 MAX�7710 MIN 384 CFSM 1.06�IN 14.38 



STREAMS TRIBUTARY PO LAKE MICHIGAN 


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 POR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 28.0°C July 1, 1963; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 25.0°C July 24; minimum, 0.0°C on many days during winter period. 


TEMPERATURETOF WATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
(DEG. C) 


OCTOBERTNOVEMBER DECEMBERTJANUARYTFEBRUARY MARCH 


DAY MAX MAXTTMAXTMAXTTMAXTTMAX
MIN MIN MIN MIN MIN MIN 


1 13.5 13.0 8.0 7.5 2.0 1.5 0.0 0.0 0.0 0.0 0.5 0.5 

2 13.0 11.5 8.5 8.0 1.5 0.5 0.0 0.0 0.0 0.0 0.5 0.5 

3 11.5 10.5 9.5 8.5 0.5 0.5 0.0 0.0 0.0 0.0 0.5 0.5 

4 12.0 10.5 10.0 9.5 0.5 0.5 0.0 0.0 0.0 0.0 0.5 0.0 

5 12.0 11.0 10.0 10.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 


6 12.0 11.0 10.5 10.0 1.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 
7 12.0 11.0 11.0 10.5 1.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 
8 12.0 11.0 11.0 10.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 
9 11.5 11.0 11.0 11.0 1.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 
10 11.5 11.5 11.0 9.0 1.0 1.0 0.0 0.0 0.5 0.0 0.0 0.0 

11 11.5 11.0 9.0 8.5 1.0 1.0 0.0 0.0 0.5 0.5 0.5 0.0 

12 11.0 10.0 8.5 7.0 1.0 1.0 0.0 0.0 0.5 0.5 0.5 0.0 

13 13.5 11.0 7.0 5.5 1.0 1.0 0.0 0.0 0.5 0.5 0.0 0.0 

14 14.5 13.5 5.5 5.0 3.5 1.0 0.0 0.0 0.5 0.5 0.0 0.0 

15 15.0 14.5 5.0 4.5 3.5 3.5 0.0 0.0 0.5 0.5 0.5 0.0 


16 14.5 13.5 4.5 4.5 3.5 2.0 0.0 0.0 0.5 0.5 0.5 0.5 

17 13.5 11.5 5.0 4.5 2.0 1.5 0.0 0.0 0.5 0.5 1.0 0.5 

18 11.5 10.5 5.5 5.0 1.5 1.5 0.0 0.0 0.5 0.5 0.5 0.5 

19 10.5 10.5 5.5 5.0 1.5 1.5 0.0 0.0 0.5 0.5 2.0 0.5 

20 10.5 10.0 5.5 5.5 1.5 1.0 0.0 0.0 0.5 0.5 2.0 2.0 


21 10.5 10.5 5.5 5.0 1.0 1.0 0.0 0.0 0.5 0.5 2.0 2.0 

22 11.0 10.5 5.0 4.0 0.5 0.5 0.0 0.0 0.5 0.5 2.0 2.0 

23 13.0 11.0 4.0 3.5 0.5 0.5 0.0 0.0 0.5 0.5 2.0 2.0 

24 13.5 12.0 3.5 3.0 0.5 0.5 0.0 0.0 0.5 0.5 3.5 2.0 

25 13.5 12.0 3.0 1.5 0.5 0.5 0.0 0.0 0.5 0.5 4.0 3.5 


26 12.0 10.5 1.5 1.0 0.5 0.5 0.0 0.0 0.5 0.5 4.5 4.0 

27 10.5 9.5 1.0 0.5 0.5 0.5 U.0 0.0 0.5 0.5 4.5 4.0 

28 9.5 9.0 1.0 0.5 0.5 0.0 0.0 0.0 0.5 0.5 4.5 4.0 

29 9.0 8.5 1.0 '1.0 0.0 0.0 0.0 0.0 0.5 0.5 4.0 4.0 

30 8.5 8.0 2.0 1.0 0.0 0.0 0.0 0.0 --- --- 5.0 4.0 

31 8.0 7.5 --- --- 0.0 0.0 0.0 0.0 5.0 5.0 


MONTH 15.0 7.5 11.0 0.5 3.5 0.0 0.0 0.0 0.5 0.0 5.0 0.0 




 

308T STREAMS TRIBUTARY To LAKE MICHIGAN 


04121500 mUSKrGoN RIVER AT EVART, MI--CONTINUED 


TEMPERATURE (DEG. C) OF WATER. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

APRIL MAY JUNE JULY AUGUST SEPTEMRER 

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

1 5.0 4.5 10.5 9.5 18.0 15.5 16.5 15.5 21.0 18.5 19.0 16.5 

2 5.0 4.5 10.5 10.0 18.0 16.5 16.0 15.5 20.5 19.0 18.5 15.0 

3 5.0 5.0 10.0 8.5 18.0 16.5 18.5 15.5 20.5 17.0 19.0 15.0 

4 5.5 5.0 8.5 8.0 19.0 17.0 20.0 17.0 20.5 17.0 19.5 16.5 

5 5.5 5.5 10.0 8.5 19.5 18.5 21.0 18.5 19.0 18.0 19.0 16.0 


6 6.5 5.5 10.0 9.5 20.0 19.0 22.0 19.5 19.5 16.0 18.5 15.0 

7 7.0 6.5 9.5 8.5 20.5 19.0 21.5 20.0 19.0 16.0 19.5 15.5 

8 7.0 6.5 9.0 8.5 21.0 20.0 22.0 19.5 20.0 16.0 20.5 17.0 

9 6.5 6.0 11.5 9.0 22.0 20.5 23.0 20.0 21.0 17.0 20.5 16.5 

10 6.5 6.5 13.5 11.5 22.0 21.0 23.5 20.5 21.0 18.5 17.0 14.5 


11 6.5 6.0 14.0 13.5 23.5 21.0 24.5 22.0 21.0 18.5 18.0 15.0 

12 6.0 5.5 14.5 13.5 24.0 21.5 24.0 21.0 22.0 20.0 19.0 16.0 

13 6.5 6.0 14.0 13.5 24.0 21.5 22.0 19.0 23.5 20.0 19.5 16.0 

14 9.0 6.5 16.0 14.0 24.5 22.0 23.5 19.5 22.0 19.5 19.0 16.5 

15 11.0 9.0 16.0 15.5 24.0 22.0 24.0 21.5 19.5 16.5 19.5 17.0 


16 14.5 11.0 16.0 15.5 23.0 20.0 24.0 21.5 19.0 15.5 17.0 16.0 

17 16.0 14.5 16.0 14.5 20.5 18.5 22.0 19.0 20.0 16.0 18.5 15.5 

18 16.5 16.0 14.5 13.5 21.0 19.0 23.0 19.0 20.5 16.5 19.0 15.5 

19 16.5 16.5 14.0 13.0 21.0 19.5 22.0 20.0 21.5 18.5 18.5 16.0 

20 16.5 15.5 15.5 14.0 21.0 19.0 21.5 20.5 23.0 19.0 18.5 16.5 


21 15.5 14.5 16.5 15.0 21.0 19.5 23.0 19.5 22.0 19.5 16.5 14.5 

22 14.5 13.5 16.0 15.0 21.0 20.0 23.5 19.5 23.5 19.5 15.0 11.5 

23 13.5 12.0 16.0 15.0 21.5 19.0 24.5 21.5 23.5 20.0 13.0 11.0 

24 13.0 10.5 15.5 14.0 21.0 20.0 25.0 21.5 22.0 19.0 13.0 9.5 

25 10.5 6.5 15.0 14.0 22.0 19.5 24.5 21.5 22.0 19.0 12.0 9.5 


26 6.5 5.5 15.0 13.5 22.0 19.5 24.0 21.5 21.0 19.5 11.5 10.5 

?7 5.5 5.5 16.0 14.0 23.5 20.5 24.5 21.5 22.0 19.0 10.5 10.5 

28 7.0 5.5 16.5 15.5 23.0 20.5 24.5 20.0 22.0 20.5 11.0 9.0 

29 9.0 7.0 16.5 16.0 20.5 19.5 21.0 19.0 21.0 18.0 12.0 9.5 

30 9.5 9.0 16.0 15.5 19.5 16.5 22.0 19.5 19.0 15.0 13.5 10.0 

31 --- --- 15.5 15.5 --- --- 22.0 20.5 19.0 15.0 --- ---


MONTH 16.5 4.5 16.5 8.0 24.5 15.5 25.0 15.5 23.5 15.0 20.5 9.0 



STREAKS TRIBUTARY TO LAKE MICHIGANT 309 


04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MI 


LOCATION.--Lat 43°30'09", long 85°20'33", in SW4 SW4 sec.24, T.13 N., R.9 W., Mecosta County, Hydrologic Unit 04060102, on right bank 

at upstream side of highway bridge on 130th Avenue, 0.5 mi (0.8 km) downstream from Rustford Dam, and 5.2 mi (8.4 km) east of Nbrley. 


DRAINAGE AREA.--138 mil (357 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 920 ft (280 m) from topographic map. 


REMARKS.--Water-discharge records good except those for the winter period and those for periods of no gage-height record, Oct. 1 to 

Nov. 4, and June 5 to July 7, which are fair. Some regulation from dams above station. 


AVERAGE DISCHARGE.--10 years, 131 ft3/s (3.710 m3/s), 12.89 in/yr (327 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, 

31 ft3/s (0.88 m3/s) June 3, 1972, gage height, 1.59 ft (0.485 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 400 ft3/s (11.3 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height

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


Dec. 15 0800 416 11.8 3.57 1.088 Apr. 26 0700 *765 21.7 *5.00 1.524 

Mar.T7 17.6 MayT 13.6
-- 620 ice jam 6 1100 479 3.82 1.164 

Mar. 13 0700 545 15.4 4.12 1.256 MayT1400 12.0 3.54 1.079
17 423 

Mar.T1400 20.4 1.469 1 1300 417 11.8 3.51 1.070
21 720 4.82 JuneT

Mar. 28 0200 548 15.5 4.13 1.259 2 unknown 433 12.3 3.59 1.094
JulyT


Minimum discharge, 65 ft3/s (1.84 m3/s) Sept. 8, gage height, 1.75 ft (0.533 m). 


IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 

MEAN VALUES 


DISCHARGE,� TO SEPTEMBER 1976 


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


1 125 115 281 145 125�330 369 283 399 190 87 75 

2 125 150 257 147 125�351 277 367 85 75
290 225 

3 120 175 195 145 130�310 323 345 289 220 83 73 

4 120 195 175 140 130�303 343 233 83 71
331 210 

5 115 171 130�311 313 215 195 69
167 140 470 85 


6 110 147 193 140 130�520 311 402 195 185 87 67 

7 110 165 175 140 135�490 293 439 190 175 83 67 

8 110 181 157 135 140�273 387 185 71 65
420 161 

9 105 145 140� 327 175 69
171 130 390 255 149 73 

10 105 163 143 125 135�247 279 165 67 93
370 143 


125�253 71 

12 105 143 137 135 391 247 119 77 

11 105 153 141 125 357 263 160 135 83 


110�231 150 81 

13 105 133 154 130 528 233 111 75
125�223 140 85 

14 105 128 327 130 140�501 215 229 135 107 83 71 

15 110 124 399 125 439 221 225 125 105 91
160� 71 


16 110 120 355 125 180�255 125 85
387 275 103 73 

17 115 116 286 125 200�345 233 385 130 101 79 75 

18 115 116 215 125 215�211 393 125 93 75 75
327 

19 110 175 235�201 333 120 75 71
112 125 364 87 

20 110 122 155 125 255�193 267 91 73 73
565 110 


21 105 171 160 125 712 227 101 73
270�197 108 71 

22 105 155 160 125 280�622 219 221 105 93 71 73 

23 100 133 160 120 270�215 219 105 89 69 75
511 

24 100 124 155 120 457 294 217 105 89 67 73
260�

25 110 120 151 120 285�676 211 105 67 73
453 87 


26 151 333� 85
120 105 120 457 495 205 105 71 75 

27 125 111 149 355�581 105 79
120 485 197 83 77 

28 120 114 147 120 337�433 108 75
530 189 85 77 

29 110 136 143 120 345�353 219 108 97 73 77
467 


296 � 140
30 105 145 120 --- 395 305 263 95 69 77 

31 100 --- 145 120 379 --- 366 --- 91 69 ---


TOTAL 3435 3987 13593 3900
4361 5902 5800�9040 8779 4827 2379 2222 

MEAN 111 145 190 129 438 283 126 74.1
200�301 161 76.7 

MAX 125 296 399 147 712 676
355� 439 399 225 91 93 

MIN 100 105 137 120 110�193 105 83 67 65
290 189 

CFSM .80 1.05 1.38 .93 1.45�2.18 2.05 1.17 .91 .54
3.17 .56 

IN. .93 1.18 1.59 1.07 1.56�2.44 2.37 1.30 .64 .60
3.66 1.05 


TOTAL MEAN 152 CFSM 1.10 

WTR YR 1976�68225 MAX 712 CFSM 1.35 IN 18.39 

CAL YR 1975�55581 MAX 852 MIN 64��IN 14.98 


TOTAL MEAN 186 MIN 65��




T

310 STREAMS 'TRIBUTARY TO LAKE MICHIGAN 


04121900 LITTLE MUSKEGON RIVER NEAR M)RLEY, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: November 1966 to current year. 


INSTRUMENTATION.--Temperature recorder since November 1966. 


REMARKS.--Interruptions in the record were due to malfunctions of the recorder. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 28.0°C Aug. 23, 1968, June 28, 1971; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 25.0°C July 27; minimum, 0.0°C on many days during January and March. 


TEMPFRATURETOF WATER,TOCTOBER 1975 TO SEPTEMBER 1976
(OEG. C) WATER YEAR 


OCTOBERTNOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


DAY MAXTMAXTMAXTMAXTMAXTMAX
MINTMIN MIN MIN MIN MIN 


1 3.0 1.0 2.5 2.0 1.0 U.5 3.0 0.5 

2 1.5 1.0 2.0 1.5 1.0 1.0 0.5 0.5 

3 --- 1.5 1.0 2.0 1.0 1.0 1.0 0.5 0.5 

4 13.0 11.5 2.5 1.5 1.0 1.0 1.0 0.5 0.5 0.5 

5 13.0 14.0 5.0 2.5 1.0 0.5 0.5 0.5 0.5 0.5 


13.5 12.0 5.0 3.0 0.5 0.0 0.5 0.5 1.0 0.5 

7 13.5 13.5 3.0 1.5 0.0 0.0 0.5 0.5 1.5 0.5 

5 14.0 13.0 2.5 1.0 0.0 0.0 0.5 0.5 1.0 0.5 

9 13.0 12.5 3.0 4.5 0.0 0.0 0.5 0.5 2.5 0.5 

10 12.5 10.0 3.0 2.5 0.0 0.0 0.5 0.5 3.0 1.5 


11 10.0 o.n 3.0 2.5 0.0 0.0 2.5 0.5 3.0 0.5 

12 B.5 7.5 3.0 2.5 0.0 0.0 3.0 1.5 2.0 1.5 

13 7.5 6.0 3.5 3.0 0.0 0.0 3.5 2.5 1.5 0.0 

14 6‘.0 5.0 7.0 3.5 0.0 0.0 2.5 1.0 1.0 0.0 

1 6.0 4.0 7.0 4.0 0.5 0.0 3.0 2.0 2.0 0.0 


16 7.0 5.0 4.0 2.0 0.0 0.0 2.5 2.0 2.0 0.0 

17 H.,' n.0 2.0 1.5 0.5 0.0 2.0 1.5 1.5 0.0 

In 0.o o.0 1.5 1.5 0.5 0.5 2.0 1.5 1.0 0.0 

'9 9.5 7.5 1.5 1.5 0.5 0.0 1.5 1.5 5.5 1.5 

20 9.0 7.0 1.5 1.5 9.0 0.0 3.0 1.5 4.0 3.0 

21 7.5 6.7 1.5 1.0 0.0 0.0 3.0 1.0 4.0 0.5 

22 6.5 5.0 1.0 1.0 0.0 0.0 2.0 1.0 1.5 0.0 

23 5.0 3.5 1.0 1.0 0.0 0.0 1.5 1.0 2.5 0.0 

24 4.0 3.5 1.0 1.0 0.0 0.0 3.0 0.5 5.5 2.0 

25 3.5 e.', 1.0 1.0 0.0 0.0 4.0 1.5 5.5 3.5 


?.7 1.5 4.0
20 -T1.0 1.0 0.5 0.0 2.5 6.5 4.0 

27 2.5 1.0 2.0 1.5 0.5 0.0 3.0 2.0 6.0 3.0 

em 3.0 2.5 2.0 1.5 0.5 0.5 3.0 1.5 3.5 1.0 


-29 3.0 3.0 2.0 1.5 0.i 0.5 3.5 2.5 3.5 2.5 

JO 4.5 3.0 1.5 1.0 0.5 0.5 --- --- 6.0 3.5 

31 --- 2.5 1.5 0.5 0.5 5.5 2.5 


MONTH 14.0 1.0 7.0 1.0 2.5 0.0 4.0 0.5 6.5 0.0 




STREAMS TRIBUTARY TO LAKE MICHIGAN� 311 


04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MI--CONTINUED 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRILTMAYTJUNETJULYTAUGUST�SEPTEMBER 


DAY MAX MIN MAX MIN MAX MIN MAX MTN MAX MIN MAX MIN 


1 2.5 1.5 13.0 8.5 20.0 17.0 21.5 17.0 20.0 17.0 

2 5.0 1.0 12.0 7.5 20.0 16.5 21.5 16.5 18.5 13.5 

3 5.5 2.5 7.5 6.0 20.0 16.5 22.5 17.0 20.0 14.5 

4 6.0 3.0 10.5 5.5 21.5 17.0 21.0 17.0 20.5 16.5 

5 5.5 3.0 13.0 9.0 --- --- 20.5 18.5 19.5 15.0 


6 7.0 4.0 11.5 8.0 --- --- 21.0 17.0 19.0 14.0 

7 7.0 4.5 8.5 6.5 22.0 19.0 21.0 16.0 20.5 15.0 

8 6.5 3.5 11.5 6.5 22.5 18.5 22.5 16.0 21.5 16.5 

9 6.5 3.0 15.0 10.0 21.0 18.5 23.5 17.0 19.0 15.5 

10 5.5 4.0 16.5 12.5 22.5 19.5 19.5 17.5 16.5 13.5 


11 6.0 3.0 16.0 13.0 24.5 20.5 23.0 17.5 19.0 14.0 

12 6.0 2.0 15.0 11.0 22.5 18.5 22.5 20.0 19.5 14.5 

13 7.5 3.0 15.0 11.5 21.5 16.5 23.0 19.5 19.5 15.0 

14 10.5 6.0 18.0 14.5 24.0 17.5 21.5 17.5 19.5 15.5 

15 12.5 10.0 17.5 15.0 24.0 20.5 19.5 15.0 18.0 15.5 


16 15.0 11.0 16.5 14.5 22.5 20.5 20.0 14.5 15.5 15.0 

17 15.5 13.0 16.0 13.5 21.0 17.5 21.0 15.0 18.5 14.5 

18 16.0 13.0 15.5 12.0 22.5 17.0 21.5 15.5 18.5 14.0 

19 15.5 13.0 15.5 12.0 20.5 17.5 22.0 17.5 18.0 15.0 

20 14.0 11.5 19.0 14.0 21.0 19.0 23.0 18.0 18.0 15.5 


21 12.5 10.0 19.0 15.5 22.5 18.0 23.0 18.0 15.5 13.0 

22 12.5 10.5 18.0 14.5 23.5 18.5 23.5 18.5 14.0 10.5 

23 12.0 8.5 16.5 14.0 24.5 20.5 23.5 18.5 14.5 11.5 

24 12.0 6.5 15.0 13.5 24.5 20.0 23.0 17.5 12.5 9.0 

25 6.5 3.5 15.0 13.5 24.0 19.5 21.5 18.5 13.0 9.5 


26 3.5 2.5 16.5 13.5 - - 24.5 19.5 22.0 18.5 11.5 10.5 
27 5.5 2.5 18.5 14.5 25.0 21.0 23.5 19.0 12.5 11.0 

28 9.5 4.5 18.0 16.0 22;0 18.5 23.5 20.0 12.5 9.0 

29 11.5 7.5 17.5 16.0 21.0 18.0 20.5 16.5 13.5 9.5 

30 11.0 9.0 17.0 15.5 23.5 18.5 17.5 14.0 14.5 10.5 

31 --- --- 17.5 16.0 22.0 20.0 20.5 14.5 --- ---


MONTH 16.0 1.0 19.0 5.5 25.0 16.5 23.5 14.0 21.5 9.0 




--- 

T
 
312 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122000 MUSKEGON RIVER AT NEWAYGO, Na 


LOCATION.--Lat 43°25'20", long 85°48'04", in NE4 NE4 sec.24, T.12 N., R.13 W., Newaygo County, Hydrologic Unit 04060102, on left bank 

near nonoperative powerplant at Newaygo, 600 ft (183 m) downstream from Penoyer Creek and at mile 39.1 (62.9 km). 


DRAINAGE AREA.--2,350 mil (6,090 km2), approximately. 


PERIOD OF RECORD.--July to December 1908, July 1909 to July 1915, January 1916 to December 1919, October 1930 to current year. Monthly 

discharge only for some periods, published in WSP 1307. Records for June 1901 to December 1906, published in WSP 129, 170, and 206, 

have been found to be unreliable and should not be used. 


REVISED RECORDS.--WSP 974: 1933, 1935, 1937-38. WSP 1307: 1940(M). See also PERIOD OF RECORD. 


GAGE.--Water-stage recorder. Datum of gage is 625.83 ft (190.753 m) above mean sea level. 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 except those for the winter period, which are fair. 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. Corps of Engineers 

gage-height telemark at station. 


AVERAGE DISCHARGE.--54 years (1909-14, 1916-19, 1930-76), 1,966 ft3/s (55.68 m3/s), 11.36 in/yr (289 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 14,950 ft2/s (423 m3/s) Mar. 25, 1913; minimum, 52 ft3/s (1.47 m2/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, 10,800 ft3/s (306 m3/s) Mar. 30, gage height, 13.37 ft (4.075 m); minimum, 354 ft2/s 

(10.0 m3/s) Sept. 1, gage height, 6.03 ft (1.838 m). 


DISCHARGE,TIN CUBIC FEET PER SECOND, WATER 1975 TO SEPTEMBER 1976
YEAR OCTOBERT

MEAN VALUES 


DAY OCT DECTTFE8TAPRTJUNTAUG
NOV JAN MAR MAY JUL SEP 


1 1850 2000 4590 2550 2270 5480 9900 5750 4910 3720 1180 951 

2 1080 2240 3640 2560 2450 5700 9100 5690 4530 2950 1660 1040 

3 1420 2850 3470 2560 2500 5690 7830 5570 4340 2720 1430 1050 

4 1810 2950 3620 2250 2440 5730 6740 5370 3980 2850 1440 1050 

5 1820 2680 3660 2070 2250 5890 5950 5020 3490 2290 1290 1160 


6 1830 2350 3510 2290 2260 5910 5950 5280 3050 1700 1460 1310 

7 2020 2340 3290 2290 2280 5810 5930 5410 2680 1430 1160 1320 

8 1250 2690 3080 2290 2260 5800 5880 5380 2580 1660 990 1310 

9 2030 2680 3080 2280 2370 5820 5840 5350 2010 2000 1110 1330 

10 2260 2910 3080 2280 2870 5810 5790 4510 2200 2130 1250 1320 


11 2060 3130 3070 2150 3410 5790 5700 4400 2790 1690 1250 1200 

12 1630 2880 3060 2070 3150 5910 5660 4340 2630 1640 1620 1060 

13 1630 2640 2930 2290 2510 6020 5270 3060 2150 1890 1290 1060 

14 2090 2620 3350 2400 2680 6050 4680 3830 2190 1650 1290 1060 

15 2290 2320 4540 2570 3180 6000 4420 3850 2410 1240 1280 1060 


16 2080 1960 3560 2530 3690 5970 4990 3700 2400 1360 1280 1080 

17 1890 2280 3000 2330 3760 5940 4000 4690 2200 1320 1240 1080 

18 1890 2620 2560 1950 3890 5940 3990 5260 2110 1500 1020 1080 

19 1900 2620 2310 2030 4380 5940 4000 4460 2180 1460 1030 1080 

20 1910 2320 2630 2270 4370 5980 3870 3840 2180 1010 1030 1080 


21 1910 1970 2480 2380 4510 6100 3390 3690 2170 1010 1030 1200 

22 1920 1870 2090 2720 4710 6180 3030 3300 2370 1160 1030 1330 

23 1930 2020 2540 2980 4520 6160 3020 2850 2370 1320 1150 1350 

24 1940 2860 2800 2810 4080 6140 3860 2580 2380 1430 1280 1240 

25 2170 2850 2560 2510 4090 6160 5870 2370 2520 1310 1170 1100 


26 2360 2290 2560 2510 4590 6150 6070 2380 2310 1310 1040 1110 

27 2440 1950 2560 2510 5180 6940 6070 2750 1600 1310 1040 1110 

28 2660 2140 2560 2390 5350 9360 6030 2910 1330 1250 1170 1110 

29 2310 2870 2540 2260 5350 9950 5980 2720 1440 1340 1290 1100 

30 1980 4000 2570 2260 --- 10700 5920 3290 2290 1500 1190 1110 

31 1990 --- 2560 2260 10200 --- 4530 --- 1250 1040 


TOTAL 60350 75900 93850 73600 101350 201220 164730 128130 77790 52400 37730 34441 

MEAN 1947 2530 3027 2374 3495 6491 5491 4133 2593 1690 1217 1148 

MAX 2660 4000 4590 2980 5350 10700 9900 5750 4910 3720 1660 1350 

MIN 1080 1870 2090 1950 2250 5480 3020 2370 1330 1010 990 951 

CFSM .83 1.08 1.29 1.01 1.49 2.76 2.34 1.76 1.10 .72 .52 .49 

IN. .96 1.20 1.49 1.17 1.60 3.19 2.61 2.03 1.23 .83 .60 .55 


CAL YR 1975T 14.95
TOTAL 944290TMAX MIN CFSM 1.10
MEAN 2587 9670TT1050TINT

WTR YR 1976TMEAN 3010 MAX MIN CFSM 1.28 IN 17.44
TOTAL 1101491T 10700TT951T




 

 

 

STREAMS TRIBUTARY TO LAKE MICHIGAN� 313 


04122030 MUSKEGON RIVER NEAR BRIDGETON, 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 1010 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 1976. 

WATER TEMPERATURES: November 1974 to September 1976. 


INSTRUMENTATION.--Water quality monitor since Nov. 12, 1975. 


REMARKS.--Interruptions in the daily record were due to malfunctions of the instrument. Mbnthly samples are collected as a cross section 

sample at the bridge. Water discharge measurements are made at times of monthly sampling. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum, 415 micromhos Sept. 30, 1976; minimum, 108 micromhos Apr. 16, 1976. 

WATER TEMPERATURES: Maximum, 25.5°C July 15, 1976; minimum, 0.0°C on_many days during winter periods. 


EXTREMES FOR CURRENT YEAR.z-

SPECIFIC CONDUCTANCE: Maximum, 415 micromhos Sept. 30; minimum, 108 micromhos Apr. 16. 

WATER TEMPERATURES: Maximum, 25.5°C July 15; minimum, 0.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� IMME 

CIFTC� DIATE FECAL STREP-�NON-


INSTAN- CON-� PEP- COLI- COLI- TOCOCCI�CAR-

TANEOUS DUCT-� DIS- CENT FORM FORM (COL- HARD- BONATE 

DIS- ANCF�PH TEMPER- SOLVED SATUR- (COL. (COL. ONIES NESS HARD-


TIME CHARGE (MICRO-�ATURE OXYGEN ATION�PER��
PER PER (CA,MG) NESS 

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


OCT 

1840� 12.5�� 340��
07... 1200�� 8.2 4.6 46��2300 51 150��19 


NOV 

04... 1230��368�11.0�92��42��160�
2740�7.9�10.0 140 110�12 


DEC 

9... 1230 3100�352 8.2 3.0 12.6�95�42 31��27 160�12 


JAN 

06... 1300 2340�340 7.9�.0 12.2�85 160�60�31 160�17 


FEB 

10... 1230 2550�355 7.9 2.0 13.2�97�96 >240�4 160�12 


MAR 

09... 1100 5620�321 8.2 1.5 12.9 94��31 >240�23 130�7 

APR 

06... 1230 6010�206 7.9 7.0 11.4�96�5�3�2 98��6 

MAY 

11... 1300 4310�255 8.0 12.5 10.2�97�26�9�5 120�8 


JUN 

09... 1400 2170�286 8.4 22.0 8.8 102 660 130�25 140�0 


JUL 

13... 1130��__�22.0��96�62��160��
1900�8.2 8.3�290 130 11 


AUG 

03... 1130��335�21.5��100�
1330�8.2 8.9�160�82�73 160��11 

SEP 

08... 1300��362�22.0�42�43�170��
1280�8.4�3.6�210�23 22 


DIS-� DIS-

DIS- SOLVED�SODIUM SOLVE,'� DIS- DIS-

SOLVED MAG- DIS- AD- PO-� ALKA-�DIS- SOLVED SOLVED 

CAL- NF- SOLVED SOPP- TAS- RICAP- CAP- LINITY CARBON SOLVED CHLO- FLUO-

CIUM� SIUm RONATE BONATE� RIDE
STUm SODIUM TION� AS DIOXIDE SULFATE RIDE�

(CA)�(NA)��(K)��(CO3)��(CO2)��(CL)��(F)
(MG) RATIO (HCO3) CAC03 (SO4) 


DATE�(MG/L)�(mG/L) (MG/L1�(MG/L)��(MG/L)��(MG/L)��
(MG/L)��(MG/L) (MG/L) (MG/L) (MG/L) 


OCT 
07••• 42�12�.3 160�131�16 �.37.8�1.5��nT1.6�15 


NOV 

43�13�.3 180 148 17 17
04... 9.0�1.4��0��3.6��

�.3 

DEC 
 �


1.8�� .2 
JAN 

06... 43�13�.3�174�143 3.5��IS 


9... 44�13�8.6�.3 1.4��180�0�148 16 16 


8.2�1.3�0� 15 �.1 

FEB 
 �
.110... 42�13�.3 180 148 17
8.4�1.1��0��3.6��16 

MAR 


34�11�.3 150 123 14 13�
09... 7.0�1.4��0��1.5�� .2 

APR 

06... 27�7.5 .2 112 92 2.3��9.7
4.4��1.2��0�� 11 

�.1 
MAY 


11... 32�10�.2 136 112 10
5.2�1.1��0��2.2��9.4�.1 
JUN 
09... 39�7.0�1.1��10��2.3��

�.1.3 160 148 14 12 

JUL 


11�


�

149 17 17 


AUG 

42�13�.3�182 1.8�� .113... 9.0�1.?�0��


�

43�13�.3 182 149�1.8�16 .10�� 21 


SEP 

08•• • 45�15 .3�180 148 18 19 


03... 8.5�.9��


10��.9�0��1.1��
�.1 



�
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314� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON, MI-.CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS-� SUS-�
DIS-� SUS. 

SOLVED SOLVED DIS-. TOTAL� PENDED SED. 


DIS.. SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTAL�
SUS- SEDI- SIEVE 

SOLVED (RESI��SOLIDS��NITRO... PENDED DIAM.
(SUM OF PLUS� PHOS..��MENT��
NITRO-�

SILICA� NITRATE GEN��� DIS..�
DUE AT CONSTI- (TONS��GEN PHORUS SEDI��% FINER 

(SI02)� PER�� MENT�
(N)�(NO3) (P)��CHARGE�


DATE�(MG/L)��DAY)�� (MG/L) (MG/L)�(T/DAY) .062 MM 

180 C) TUENTS) (N1� THAN 


(MG/L) (MG/L) (MG/L) (MG/L)��(MG/L)��


OCT 

07• • • 7.8 184 181 914 .23 .74 3.3 .04 18 89 100 
NOV 
04... 7.0 185 196 1370 .26 .79 3.5 .04 28 207 100 

DEC 
09•• • 7.0 206 195 1730 .35 .74 3.3 .02 49 410 100 

JAN 
05... 7.4 196 189 1240 .37 .74 3.3 .03 69 436 100 

FEB 
10... 7.6 214 194 1470 .45 1.2 5.1 .03 18 124 100 

MAP 
6,8 187 161 2840 .49 ...,. .04 20 303 100 

APR 
06... 4.9 133 121 2160 .29 .72 3.2 .04 57 925 100 
MAY 
11... 3.7 138 138 1610 .21 .64 2.8 .04 45 524 100 

JUN 
09•• • 3.7 178 177 1040 .13 .51 2.3 .04 14 82 100 

JUL 
13... 4.4 208 193 1070 .17 .62 2.7 .03 37 190 100 
AUG 
03•• • 3.9 200 196 718 .09 .57 2.5 .04 20 72 100 
SEP 
08•• • 4.7 228 201 788 .01 .26 1.2 .05 11 38 100 

OIS..�DIS 

DN.. TOTAL SOLVED TOTAL SOLVEDTDIS-�DIS-


TOTAL SOLVED CAD- CAD- CHRO.. CHRO.. TOTAL SOLVED TOTAL SOLVED TOTAL 

ARSENIC ARSENIC MIUM� MIUM COBALT COBALT COPPER COPPER IRON
Maim MIUMT

TIME� (CD/�T(CR)�� (CU)��(AS) (AS)��(CD) (CO) (CU) (FE)
(CR) (CO)��
�
 
(UG/L)� (UG/L)
DATE (UG/L) (UG/L)��(UG/L) (UG/L)�(UG/L) (UG/L)��
(UG/L)�(UG/L)��(UG/L)�


OCT 

07... 1200 1 1 1 0 <10 0 0 0 2 0 310 


JAN 

06... 1300 1 1 0 0 <10 1 0 0 10 1 170 

APR 

06... 1230 0 0 0 1 <10 <10 1 1 0 0 360 


JUL 

13... 1130 1 1 1 0 10 10 1 0 0 0 120 


DIS-.� DIS 

DIS-�DIS-�SOLVED�DIS-�SOLVED� TOTAL
TOTAL� TOTAL� DIS-�
SOLVED TOTAL SOLVED MAN..�TOTAL SOLVED SELE.. SELF.. TOTAL SOLVED ORGANICMAN-
IRON�LEAD GANESE GANESE MERCURY MERCURY NIUM NIUM��ZINC CARBON
LEAD� ZINC�

(FE)�(PR) (MN) (HG)� (ZN)�
(SE) (C) 


DATE�(UG/L) (UG/L)��(UG/L)��((1G/L)��tUG/L) (MG/L) 

(PR)��(MN)��(HG)� (SE)��(ZN)�


(UG/L)� (UG/L) (UG/L) (UG/L) (UG/L)��(UG/L)��


OCT 

07... 60 18 0 40 3 .1 .1 0 0 50 0 13 

JAN 
06... 60 6 0 20 10 .0 .0 0 0 20 10 8.4 
APR 
06... 50 8 8 20 10 <.5 <.5 0 0 40 18 

JUL 
13." 10 6 2 20 0 <.5 <.5 1 0 10 0 



315 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

PERIPHYTON 


LENGTH RERT•.TUNCOR— UNCOR... BIOMASS 

OFT RECTED RECTED CHLORO—
PHYTON RERIT


BIOMASS PHYTON PFRITPHYLL 

SURE TOTAL BIOMASS PHYTON PHYTON RATIO 


(DAYS) DRYTT
ASH CHLORO— CHLORO... PERI 

WEIGHTT PHYTON
WEIGHT PHYLL A PHYLL BT


DATE�G/SQ MT
G/SQ M MG/SQ M MG/SO M (UNITS) 


NOV 

04... 28 19.0 13.0 33.0 .200 

FEB 
10... 28 .000 .000 .000 .000 

JUL 
13... 34 98.2 67.3 19.7 1.80 1600 

SEP 
08... 29 12.8 10.4 2.50 .000 950 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 7, 1975 
1200 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

390 CELLS/ML 

_ORGANISMTNAME ...COMMON NAME CELLS/ML PER CENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
"CHLOROCOCCALES 
...00CYSTACEAE 
.....ANKISTRODESMUS 15 4 
...SCENEDESMACEAE 

L ....SCENEDESMUS 0 
o.VOLVOCALES 
...RHACOTACEAE 

L ....RHACOTUS 
TOTALS 15 4 

CHRYSORHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 45 12 
••••MELOSIRA 140 35 

LT....STEPHANODISCUS 0 
oeRENNALES PENNATE 
...ACHNANTHACEAE 
s000ACHNANTHES 30 
....COCCONEIS 15 4 
...CYMBELLACEAE 

L ....AMPHORA 0 
••••CYMBELLA 15 4 
•••DIATOMACEAE 
••••DIATOMA 15 4 
•••FRAGILARIACEAE 

L ••••ASTERIONELLA 0 
L�••••FRAGILARIA 0 
•••GOMPHONEMATACEAE 
••••GOMPHONEMA 15 4 
eoeNAVICULACEAE NAVICULOID 
ose.NAVICULA 45 12 
ooeNITZSCHIACEAE 

0 ....NITZSCHIA ___11 
TOTALS 380 98 

.CHRYSORHYCEAE YELLOW—BROWN ALGAE 
e•CHRYSOMONADALES 
....00HROMONADACEAE 

L ••••DINOBRYON 



�316 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04122030 MUSKFGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV; 4, 1975 

1130 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


3,100 CELLS/ML 


..ORGANISM�NAME _COMMON�CELLS/ML
NAME PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOR000CCALES 

...000YSTACEAE 

....ANKISTRODESMUS 39 1 

...SCENEDESMACEAE 


D ....SCENEDESMUS 470 

TOTALS 510 16 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 230 8 


D ....MELOSIRA 510 16 

..PENNALES PENNATE 

e...ACHNANTHACEAE 

....00000NEIS 39 1 

...CVMBELLACEAE 

....AMPHORA 78 3 

....CYMBELLA 120 4 

...DIATOMACEAE 

....DIATOMA 160 5 

4.6.FRAGILARIACEAE 

....ASTERIONELLA 190 6 

....FRAGILARIA 39 1 

...GOMPHONEMATACEAE 

....GOMPHONEMA 120 4 

...NAVICULACEAE NAVICULOID 


D ....NAVICULA 740 
 24 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 2,500 
 80 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

.i.CRYPTOMONIDALES 

4...CRYPTOMONODACEAE 

....CRYPTOMONAS 


TOTALS 120 
 4 
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04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DEC. 9, 1975 
1230 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

1,400 CELLS/ML 

_ORGANISM�NAME _COMMON NAME.. CELLS/ML PER_CENT 

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 
...SCENEDESMACEAE 
....SCENEDESMUS 
..TETRASPORALES 
...COCCOMYXACEAE 

GREEN ALGAE 

10 

39 

1 

3 

....ELAKATOTHRIX 
TOTALS 

_12 
68 5 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
....STEPHANODISCUS 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
...CYMBELLACEAE 
....AMPHORA 
....CYMBELLA 
...DIATOMACEAE 
....DIATOMA 
...FRAGILARIACEAE 
....ASTERIONELLA 
....FRAGILARIA 

L�....SYNEDRA 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 

DIATOMS 
CENTRIC 

PENNATE 

NAVICULOID 

TOTALS 

68 
160 
19 

10 
19 

10 
10 

29 

29 
10 

19 

77 

_12 
470 

12 
1 

1 
1 

1 
1 

2 

2 
1 
0 

1 

5 

34 

.CHRYSOPHYCEAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 
L�....DINORRYON 

YELLOW-BROWN ALGAE 

0 

CYANOPHYTA 
.MYXOPHYCEAE 

BLUE-GREEN ALGAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 
A INSERTA Sit 

61TOTALS�870 

EUGLENOPHYTA EUGLENOIDS 
.CRYPTOPHYCEAE CRYPTOMONADS 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE 
....CRYPTOMONAS _____12 

TOTALS�10 
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Z18� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JAN. 6, 1976 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


760 CELLS/ML 


CELLS/ML�
_ORGANISM NAME 	 _COMMON NAME� PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 

....SCENEDESMUS _Ai�
_11 


TOTALS�84�11 


CHRYSOPHYTA 

.BACILLARIOPHVCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 42�6 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 42�6 

....COCCONEIS 21�3 


L 	....RHO/COSPHENIA 0 

...CYMBELLACEAE 

....CYMBELLA 21�3 

...DIATOMACEAE 

....DIATOMA 21�3 

...FRAGILARIACEAE 


L 	....SYNEDRA 0 

...GOMPHONEMATACEAE 

....GOMPHONEMA 21�3 

...MERIDIONACEAE 


L 	....MERIDION 0 

...NAVICULACEAE NAVICULOID 

....NAVICULA 63�8 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS�
290�40 


.CHRYSOPHYCEAE YELLOW -BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 

L ....DINOBRYON 	 0 

CYANOPHYTA� BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..0SCILLATORIALES�FILAMENTOUS 

...0SCILLATORIACEAE 


n ....0SCILLATORIA� 380 

TOTALS�50
380�


FEB. 10, 1976 

1230 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


570 CELLS/ML 


...ORGANISM NAME ..COMMON NAME_�CELLS/ML�
PERCENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..CENTRALES�CENTRIC 

...COSCINODISCACEAE 


L ....CYCLOTELLA�	 0 

L 	....MELOSIRA� 0 

..PENNALES� PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES� 22�4 


L 	....COCCONEIS� 0 

...CYMBELLACEAE 


L 	....AMPHORA� 0 

....CYMBELLA� 44�8 

...DIATOMACEAE 

....DIATOMA� 44�
8 

...FRAGILARIACEAE 


L ....ASTERIONELLA� 0 

....FRAGILARIA� 22�4 


L ....SYNEDRA�
 0 

...GOMPHONEMATACEAE 


D ....GOMPHONEMA� 130�23 

...NAVICULACEAE�NAVICULOID 


D ....NAVICULA�
 110�19 

...NITZSCHIACEAE 


O ....NITZSCHIA�
 __ZAI 

TOTALS 570��101 




 

 

 

�

�

319 

�����������

STREAMS TRIMITARY TO LAKE MICHIGAN �
 

04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAR. 9, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,300 CELLS/ML 


-ORGANISM NAME ...COMMON NAME� PERCENT 
__ CELLS/ML�


CHLOROPHYTA GREEN ALGAE 
sCHLOPOPHYCEAE 
oeCHLOROCOCCALES 
ossOOCYSTACEAE 
oossANKISTRODESMUS 15�1 
4....SELENASTRUM _____15 __1 

TOTALS�30�2 

CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

"CENTRALES CENTRIC 

oe.COSCINODISCACEAE 

.....CYCLOTELLA 60�5 

e•PENNALES PENNATE 

oe•ACHNANTHACEAE 

....ACHNANTHES 15�1 

..e•COCCONEIS 30�2 

eoeoRHOICOSPHENIA 15�1 

eesCYMBELLACEAE 

....CYMBELLA 45�4 

eo.DIATOMACEAE 


30�2 

...FRAGILARIACEAE
▪ 
....FRAGILARIA 30�2 
...GOMPHONEMATACEAE 
e.e•GOMPHONEMA 89�7 
...NAVICULACEAE NAVICULOID 
seeoNAVICULA 160�13 
soeNITZSCHIACEAE 
see•NITZSCHIA Q --2 

TOTALS�39
510�


CYANOPHYTA� BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

esOSCILLATORIALES�FILAMENTOUS 

....NOSTOCACEAE 

....APHANIZOMENON 60�5 

...0SCILLATORIACEAE 


D ....DOSCILLATORIA _5.1 
TOTALS�700�56 

EUGLENOPHYTA EUGLENOIDS 

oCRYPTOPHYCEAE CRYPTOMONADS 

ooCRYPTOMONIDALES 

...CRYPTOMONODACEAE 

seeoCRYPTOMONAS __—_15 


TOTALS 15 
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04122030 mUSKEGoN RIVER NEAR BRIDGETON, MI—CONTINUED 


WALITATIVF AND ASSOCTATFO WANTITATIVF ANALYSES OF BTOLOC,ICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR. 6, 1976 

1230 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


400 CELLS/ML 


ORGANISM__NAME _COMMON NAMETCELLS/MLT
PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOPOCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 14 4 


L ....TETRAEDRON 

TOTALS 14 4 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF DIATOMS 

..CENTRALES 
 CENTRIC 

...COSCINODISCACEAE 


D ....CYCLOTELLA 140 36 

....MELOSIRA 29 7 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 14 4 


L ....COCCONEIS 0 

...CYMBELLACEAE 

....AMPHORA 14 4 

....CYMBELLA 29 7 

...DIATOMACEAE 


LT 0
....DIATOMA 

...FRAGILARIACEAE 

....ASTERIONELLA 14 4 


LT 0
....FRAGILARIA 

....SYNEDRA 29 7 

...GOMPHONEMATACEAE 

....GOMPHONEMA 14 
 4 

...MERIDIONACEAE 

....MERIDION 14 
 4 

...NAVICULACEAE NAVICULOID 

....NAVICULA 
 57 14 

...NITZSCHIACEAE 

....NITZSCHIA 
 _22 


98
TOTALS 390 




 

 

321 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAY 11, 1976 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,200 CELLS/ML 


..,ORGANISM NAME ...COMMON NAME..�CELLS/ML�
PERCENT 


CHLOROPHYTA GREEN ALGAE 

eCHLOROPHYCEAE 

soCHLOROCOCCALES 

e.•00CYSTACEAE 

ome.ANKISTRODESMUS 
 _2ft 


TOTALS 98 4 


CHRYSOPHYTA 

oBACILLARIOPHYCEAE DIATOMS 

e.CENTRALES CENTRIC 

oo•COSCINODISCACEAE 


D 000eCYCLOTELLA 340 16 

4.4,66MELOSIRA 220 10 

owSTEPHANODISCUS 
 98 4 

e•oRHIZOSOLENIACEAE 

4,64.41,RHIZOSOLENIA 25 1 

"PENNALES PENNATE 

so.ACHNANTHACEAE 

ooe.COCCONEIS 25 1 

so.CYMBELLACEAE 

4.4,6•CYMBELLA 25 1 

oo.DIATOMACEAE 


25 1 

oo.FRAGILARIACEAE 

••••ASTERIONELLA 320 14 


0� 780 36
foo.•FRAGILARIA 

•••GOMPHONEMATACEAE 

osooGOMPHONEMA 25 1 

•••NAVICULACEAE NAVICULOID 

.so•GYROSIGMA 25 1 

o.o.NAVICULA 49 
 2 

oo.NITZSCHIACEAE 

••••NITZSCHIA 


TOTALS 2,100 
 94 


EUGLENOPHYTA EUGLENOIDS 

oEUGLENOPHYCEAE 

"EUGLENALES 

seoEUGLENACEAE 

..o.TRACHELOMONAS 


TOTALS 25 
 1 




 
322 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 9. 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,400 CELLS/ML 


..ORGANI SM NAME��_COMMON NAME CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 63 3 

....KIRCHNERIELLA 42 2 

....00CYSTIS 


TOTALS 150 7 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 150 6 

....MELOSIRA 21 1 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 100 4 

....COCCONEIS 21 1 

...CYMBELLACEAE 

....AMPHORA 21 1 

....CYMBELLA 84 4 

...DIATOMACEAE 

....DIATOMA 130 5 

...FRAGILARIACEAE 

....ERAGILARIA 63 3 

...GOMPHONEMATACEAE 

....GOMPHONEMA 42 2 

...NAVICULACEAF NAVICULOID 

....NAVICULA 130 5 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 800 34 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 


....DINOBRYON 210 9 


....00HROMONAS _4. 
TOTALS 290 13 


CYANOPHYTA BLUE-GREEN ALGAE 

•MYXOPHYCEAE 

..0SCILLATORIALES FILAMENTOUS 

...OSCILLATORIACEAE 


D ....OSCILLATORIA 12 
TOTALS 420 18 


EUGLENOPHYTA EUGLENOIDS 
.CRYPTOPHYCEAE CRYPTOMONADS 
..CRYPTOMONIOALES 
...CRYPTOMONODACEAE 

D ....CRYPTOMONAS Z22__21 
TOTALS 730��31 



 

323 STREAMS TRIBUTARY In LAKE MICHIGAN�
 

04122030 MUSKEGON RIVED NEAR BRIDGETON, 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JULY 13, 1976 

1130 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


12,000 CELLS/ML 


NAME
_ORGANISM� ...COMMON NAME... CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

"CHLOROCOCCALES 

...000YSTACEAE 

....ANKISTRODESMUS 66 1 

....KIRCHNERIELLA 66 1 

...SCENEDESMACEAE 

....SCENEDESMUS 


TOTALS 400 4 


CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
oeCENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 66 1 

D 	 ....MELOSIRA 1,800 15 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....DHOICOSPHENIA 130 1 
...CYMBELLACEAE 
....CYMBELLA 130 1 
...NAVICULACEAE NAVICULOID 

....NAVICULA 200 2 

...NITZSCHIACEAE 

....NITZSCHIA 
 --2 


TOTALS 2,600 22 


.CHRYSOPHYCEAE 	 YELLOW—BROWN ALGAE 


..CHRYSOMONAOALFS 

4...00HROMONADACEAE 

....DINOBRYON 66 1 

....00HROMONAS 
 —L 


TOTALS 130 2 


CYANOPHYTA 	 BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

"CHROOCOCCALES COCCOID 

...CHR000OCCACEAE 


0 ....ANACYSTIS 7,600 
 62 

..OSCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 

....ANABAENA 
 __12.521 12 


TOTALS 9,100 74 




 

324� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


AUG. 3, 1976 

1130 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


18.000 CELLS/ML 


_ORGANISM NAME��COMMON__NAME_ 


CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....00CYSTIS 
...SCENEDESMACEAE 
....SCENEDESMUS 
..VOLVOCALES 
...PHACOTACEAE 
....PHACOTUS 
..ZYGNEMATALES 
...DESMIDIACEAE PLACODERM DESMIDS 
....STAURASTRUM 

TOTALS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINOOISCACEAE 

L�....CYCLOTELLA 
....MELOSIPA 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....COCCONEIS 
...CYMBELLACEAE 

L�....CYMBELLA 
...OIATOMACEAE 
....DIATOMA 
...FRAGILARIACEAE 
....ASTERIONELLA 
....FRAGILARIA 
...NAVICULACEAE NAVICULOID 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
...TABELLARIACEAE 

L�....TABELLARIA 
TOTALS 

.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 
L�....DINOBRYON 
...SYNURACEAE 
....SYNURA 

TOTALS 

CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOID 
...CHROOCOCCACEAE 
....AGMENELLUM 

0�....ANACYSTIS 
....GOMPHOSPHAEPIA 
..0SCILLATORIALES FILAMENTOUS 
...NOSTOCACEAE 

D�....ANABAENA 
....APHANIZOMENON 
...0SCILLATORIACEAE 
....OSCILLATORIA 

TOTALS 

EUGLENOPHYTA EUGLENOIDS 
.CRYPTOPHYCEAE CRYPTOMONADS 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE 
....CRYPTOMONAS 

TOTALS 

CELLS/ML 


180 


200 


130 


550 


130 


150 


100 


180 

1,300 


180 


130 


-2,300 


1,300 


400 

7,300 

1,500 


3,300 

800 


13,000 


380 


PER CENT 


1 


1 


1 


3 


0 

1 


1 


0 


1 


1 

7 


1 


1 


13 


0 


7 


2 

40 

8 


18 

4 


73 


2 




325 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 8, 1976 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,900 CELLS/ML 


NAME_ PERCENT
_ORGANISM NAME _COMMON�CELLS/ML 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 

....SCENEDESMUS 51 2 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 


TOTALS 200 7 


CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....MELOSIRA 230 8 
..RENNALES PENNATE 
...ACHNANTHACEAE 
....COCCONEIS 150 
....RHOICOSPHENIA 25 1 
...CYMBELLACEAE 
....CYMBELLA 25 1 
...NAVICULACEAE NAVICULOIO 
....NAVICULA 310 11 
...NITZSCHIACEAE 
....NITZSCHIA 

TOTALS 820 29 


CYANOPHYTA BLUE-GREEN ALGAE 

.MVXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAF 

....ANACYSTIS 


1)TA � 1,400
INSERTA 49 

....ANACYSTIS 


TOTALS 1,600 
 56 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS 


TOTALS 250 
 9 


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

L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 




 

 

326� STREAMS TRIBUTARY TO LAKE MICHIGAN 

04122030 MUSKEGON RIVER NEAR BRIDGETON, MI--CONTINUED 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBER NOVEMBER NOVEMBER DECEMBER JANUARY 

DAY ONCE DAILY ONCE DAILY MAX MIN��MEAN MAX�MIN MEAN MAX MIN MEAN 

1 
2 
3 
4 
5 

324 
347 
338 
358 
350 

373 
361 
349 
348 
354 

380 
383 
383 
362 
308 

346 
279 
327 
267 
265 

363 
347 
358 
316 
281 

354 
361 
363 
362 
365 

324 
330 
335 
335 
342 

340 
344 
347 
346 
353 

6 
7 
8 
9 
10 

337 
329 
342 
---
334 

352 
348 
367 

357 

---
---
---

- -
- -

374 
379 
379 
369 
354 

296 
332 
344 
346 
296 

328 
359 
359 
359 
327 

352 
357 
359 
359 
353 

330 
331 
334 
334 
323 

342 
343 
346 
345 
339 

11 
12 
13 
14 
15 

345 
---

---
358 

382 
---

---
405 
409 
410 
414 

---
372 
376 
376 
377 

---
387 
391 
394 
393 

348 
353 
357 
240 
326 

307 
322 
166 
156 
181 

325 
338 
194 
193 
264 

341 
359 
359 
366 
367 

307 
335 
333 
335 
334 

329 
346 
345 
351 
347 

16 
17 
18 
19 
20 

351 
---
---
356 
359 

--

---

-

409 
404 
403 
397 
394 

388 
392 
390 
380 
284 

402 
399 
397 
390 
340 

340 
356 
344 
342 
332 

259 
340 
341 
325 
266 

299 
347 
342 
336 
312 

360 
365 
350 
361 
358 

327 
318 
312 
343 
334 

343 
340 
330 
352 
344 

21 
22 
23 
24 
25 

352 
344 
363 

354 

-

-
-

307 
341 
390 
395 
395 

283 
309 
325 
335 
358 

296 
319 
357 
367 
381 

343 
341 
349 
350 
343 

283 
277 
290 
321 
302 

329 
308 
318 
338 
324 

357 
369 
372 
368 
357 

335 
332 
329 
326 
329 

347 
351 
344 
344 
339 

26 
27 
28 
29 
30 
31 

358 
364 
371 
351 
354 
362 

397 
377 
369 
369 
371 
---

369 
296 
322 
252 
240 
---

381 
333 
336 
292 
286 
---

347 
354 
359 
359 
358 
353 

323 
323 
330 
335 
317 
324 

333 
340 
344 
347 
336 
338 

357 
362 
365 
361 
365 
367 

324 
332 
329 
332 
332 
334 

339 
345 
342 
345 
349 
350 

MONTH --- 383 156 323 372 307 344 

FEBRUARY MARCH APRIL MAY 

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

1 
2 
3 
4 
5 

363 
350 
354 
364 
360 

330 
323 
325 
336 
337 

344 
337 
339 
346 
347 

241 
245 
251 
261 
262 

230 
241 
246 
251 
209 

235 
243 
249 
255 
245 

6 
7 
8 
9 
10 

367 
370 
367 
374 
371 

342 
343 
338 
347 
342 

355 
356 
352 
359 
358 

---
210 
210 
209 
205 

---
204 
205 
202 
199 

---
207 
207 
205 
202 

235 
251 
278 
267 
262 

210 
221 
228 
237 
253 

219 
233 
251 
254 
257 

11 
12 
13 
14 
15 

368 
367 
365 
376 
---

335 
338 
344 
349 
---

347 
349 
355 
362 
---

205 
205 
206 
211 
243 

198 
201 
198 
204 
116 

202 
203 
203 
208 
178 

269 
286 
301 
308 
290 

251 
248 
264 
271 
181 

255 
258 
275 
282 
234 

16 
17 
18 
19 
20 

--- 171 
228 
236 
239 
241 

108 
169 
196 
206 
214 

132 
191 
214 
218 
226 

224 
256 
261 
288 
289 

175 
215 
231 
261 
273 

192 
227 
242 
270 
279 

21 
22 
23 
24 
25 

224 
245 
250 
213 
181 

178 
193 
210 
148 
152 

201 
212 
185 
163 
---

294 
296 
293 
296 
295 

269 
269 
266 
251 
255 

280 
280 
281 
283 
281 

26 
27 
28 
29 
30 
31 

219 
213 
212 
241 
234 
---

181 
189 
181 
194 
218 
---

201 
199 
195 
214 
226 
---

303 
307 
303 
249 
227 
250 

280 
285 
269 
181 
182 
196 

294 
298 
287 
204 
198 
218 

MONTH 250 108 --- 308 175 254 



 

--- 

--- 

STREAMS TRIBUTARY TO LAKE MICHIGAN
T 327 

04122030 MUSKEGON RIVER NEAR RRIDGETON, MI-CONTINUED 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE JULY 
 AUGUST SEPTEMBER 


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


1 265 220 239 
 312 273 292 --- 363 301 346

2 306 262 277 314 295 303 362 339 353

3 310 288 296 313 294 301 --- ---
--- 368 347 358
4 307 280 288 
 319 290 304 352 336 346 386 353 366
5 298 283 290 326 289 304 
 351 294 341 386 349 358 


6 305 285 293 306 287 297 354 301 334 356 348 353
7 317 285 299 312 289 
 305 340 316 331 375 352 360

8 316 302 308 317 294 305 346 336 341 380 351 367
9 332 309 317 309 292 300 351 311 342 378 329 350

10 330 308 319 307 285 295 352 337 346 351 329 342 


11 332 297 312 317 284 301 355 333 346 370 338 356

12 327 297 306 313 286 304 353 240 308 380 355 372

13 320 288 301 319 283 300 342 292 324 389 358 378
14 329 295 310 312 285 298 340 223 312 390 360 375
15 326 279 303 314 298 306 310 326 390 374
333 345 


16 329 279 299 324 309 316 345 331 337 386 356 375

17 328 303 312 317 291 305 353 334 344 384 361 379

18 334 302 317 322 298 311 355 338 350 384 359 376

19 321 292 310 320 299 311 360 346 351 
 392 329 380

20 337 297 313 327 276 315 360 349 402 361
354 395 


21 343 298 320 --- 357 343 351 402 362 329
22 337 296 314 --- 362 351 358 402 336 386
23 330 288 308 _-- 363 351 355 399 347 371
24 326 204 242 366 342 353 404 369 389

25 276 226 240 366 352 358 407 367 395 


26 326 264 286 367 335 360 401 366 389

27 333 292 315 373 334 361 406 380 397
28 348 313 335 --- 372 317 360 406 367 394
29 349 314 332 --- --- 366 354 409 375
340 395

30 336 296 320 --- ---
 361 340 351 415 363 400

31 --- --- --- 364 349 359 --- --- ---


MONTH 349 204 301 
 373 223 345 415 301 372 


TEMPERATURE (DEG.�
C) OF WATER. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER NOVEMBER DECEMBER JANUARY 


DAY ONCE DAILY ONCE DAILY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


1 13.5 10.5 --- 4.0 3.5 4.0 1.5 1.0 1.0 
2 12.0 11.0 --- 4.0 3.5 3.5 1.0 1.0 1.0 
3 12.0 11.0 --- 3.5 3.0 3.0 1.0 0.0 0.5 
4 13.0 11.0 --- --- 3.5 2.5 3.0 0.0 0.0 0.0 
5 13.0 12.0 --- 4.5 3.0 3.5 0.0 0.0 0.0 

6 13.0 12.5 --- 4.5 3.0 4.0 0.5 0.0 0.0 
7 13.0 13.0 --- 3.0 2.5 3.0 0.5 0.0 0.5 
8 13.0 12.0 --- 3.5 2.5 3.0 0.0 0.0 0.0 
9 3.0 2.5 3.0 0.0 0.0 0.0 


10 14.0 11.5 --- 2.5 2.0 2.5 0.0 0.0 0.0 

11 12.0 11.0 --- --- --- 3.0 2.0 2.5 0.0 0.0 0.0 
12 11.5 10.0 10.5 3.0 2.5 2.5 0.5 0.0 0.5 

13 9.5 8.5 9.0 2.5 1.5 2.0 1.0 0.5 1.0 

14 ___ 8.5 8.0 8.5 4.0 2.5 3.5 1.0 0.0 0.5 

15 14.5 8.5 7.5 8.0 4.0 3.0 3.5 0.0 0.0 0.0 

16 13.0 8.5 7.5 8.0 3.0 2.5 2.5 0.5 0.0 0.0 
17 9.0 8.0 8.5 3.0 1.5 2.5 0.0 0.0 0.0 

18 9.0 8.5 9.0 1.5 0.0 0.5 0.0 0.0 0.0 

19 11.5 9.0 8.5 8.5 0.0 0.0 0.0 0.0 0.0 0.0 
20 11.0 8.5 8.0 8.5 0.0 0.0 0.0 0.0 0.0 0.0 


21 12.0 8.0 6.5 7.5 0.0 0.0 0.0 0.0 0.0 0.0 
22 12.0 6.5 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 
23 12.5 - 6.0 5.5 5.5 0.5 0.0 0.0 0.0 0.0 0.0 
24 --- 6.0 5.5 5.5 0.5 0.0 0.0 0.0 0.0 0.0 

25 12.0 5.5 5.0 5.5 0.5 0.0 0.0 0.5 0.0 0.0 

26 10.5 5.0 4.0 4.5 0.5 0.5 0.5 0.5 0.0 0.5 

27 11.0 4.0 3.5 4.0 1.0 0.5 0.5 0.5 0.5 0.5 

28 11.5 4.5 4.0 4.5 0.5 0.5 0.5 0.5 0.0 0.0 

29 11.0 4.0 3.5 4.0 0.5 0.5 0.5 1.0 0.5 1.0 

30 9.5 5.5 3.5 4.5 0.5 0.0 0.5 1.0 0.5 0.5 
31 9.5 --- --- --- 1.5 0.5 1.0 1.0 0.5 0.5 

MONTH 4.5 0.0 2.0 1.5 0.0 0.5 



 

 

328 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122030 MUSKFGON RIVER NEAP BRIDGETON, MI--CONTINUED 


TEMPERATURE (DEG.�
C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEBRUARY 
 MARCH APRIL MAY 

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


1 1.0 0.0 0.5 
 2.5 10.5 11.5
2 0.5 0.0 0.5 
 2.5 10.5 11.0
3 0.5 0.0 0.5 
 0.5 10.0 10.0
4 0.5 0.0 0.5 
 1.0 9.0 10.0
5 0.5 0.0 0.5 
 1.5 10.0 11.0 

6 0.5 0.0 0.0 --- ---
 --- 1.5 10.0 10.5
7 0.5 0.0 0.5 
 8.0 
 6.5 7.5 0.5 9.0 10.0
8 0.5 0.5 0.5 
 8.0 6.0 7.5 1.0 9.0 10.5
9 1.0 1.0 0.5 
 8.0 6.5 7.5 2.5 10.5 11.5
10 2.5 1.0 1.5 
 8.0 7.0 7.5 3.0 11.0 12.0 


11 2.0 1.5 2.0 8.0 6.5 7.5 
 3.5 11.5 12.5
12 2.5 1.5 2.0 
 8.0 6.0 7.0 4.0 12.0 13.0
13 3.0 2.0 2.5 
 8.5 6.5 7.5 3.5 12.0 13.0
14 1.5 1.0 1.5 
 10.5 7.5 8.5 5.5 13.0 14.5
15 --- --- ---
 10.5 9.5 10.0 5.5 12.5 13.5 

16 
 12.0 9.0 10.5 5.0 13.0 14.0
17 
 13.0 10.5 12.0 5.0 13.0 13.5
18 
 13.5 11.0 12.5 4.5 13.0 14.0
19 
 13.5 11.0 12.5 5.0 13.0 14.0
20 
 13.0 12.0 12.5 6.5 14.5 15.5 

21 
 13.0 10.5 12.0 6.5 15.0 16.0
22 
 13.0 11.5 12.0 6.5 15.0 16.0
23 
 12.5 10.5 12.0 6.5 15.0 16.0
24 
 13.0 10.0 11.5 6.5 15.0 16.0
25 
 10.0 
 8.5 9.0 6.5 15.0 15.5 

26 
 9.0 8.5 8.5 7.0 15.0 16.0
27 
 9.0 8.0 8.5 7.5 16.5 17.0
28 
 10.5 8.0 9.0 7.5 16.5 16.5
29 
 11.0 9.5 10.5 6.5 15.0 15.5
30 
 11.5 10.5 11.0 6.5 15.0 15.5
31 
 7.0 15.5 16.5 


MONTH 
 13.5 6.0 10.0 
 7.5 9.0 13.5 


JUNE 
 JULY AUGUST SEPTEMBER 

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


1 18.5 16.0 21.5
17.0 19.5 20.5 22.5 20.0 21.0
2 18.5 17.0 18.0 21.0 19.5 20.5 20.5 17.5 19.5
3 19.0 
 17.5 18.5 21.5 20.5 21.0 --- --- --- 22.0 19.0 20.0
4 19.5 18.0 19.0 22.0 20.5 21.5 21.5 19.5 21.0 22.5 20.0 21.0
5 20.0 18.5 
 19.5 23.0 21.0 22.0 21.5 20.0 20.5 21.5 19.0 20.0 

6 20.0 19.0 
 19.5 23.5 22.0 23.0 21.5 18.5 20.5 21.0 18.5 20.0
7 21.0 20.0 20.0 23.5 22.0 23.0 22.0 18.5 20.5 21.5 19.5 20.5
B 21.0 20.0 
 20.5 24.0 21.0 22.5 23.0 19.0 21.0 22.5 19.5 21.0
9 22.5 21.0 21.5 22.5 22.0 22.5 23.5 18.5 21.5 21.0 17.0 20.0
10 22.0 
 21.0 21.5 23.0 22.0 22.5 22.0 19.5 21.0 19.5 18.0 18.5 


11 23.0 20.5 21.5 
 24.0 22.5 23.5 23.5 19.5 22.0 20.5 15.5 18.5
12 23.0 21.0 22.0 24.0 22.5 23.5 23.5 21.0 22.5 21.5 18.5 20.0
13 24.5 22.5 23.5 22.5 21.5 22.0 23.5 20.5 22.5 21.5 17.5 19.5
14 23.5 23.0 23.5 24.0 
 22.0 23.0 22.5 19.0 21.5 21.0 17.5 20.0
15 23.5 21.5 22.5 25.5 23.5 24.5 22.0 18.5 20.5 20.0 18.0 19.0 

16 22.0 19.5 20.5 24.0 22.5 23.5 22.5 18.5 20.5 19.0 17.0 18.0
17 22.5 19.5 21.0 23.5 
 21.0 22.5 23.0 19.0 21.0 20.0 17.0 19.0
18 22.5 21.0 22.0 24.0 21.0 22.5 23.5 19.5 21.5 20.5 17.5 19.0
19 22.0 20.0 21.0 23.0 22.5
21.5 23.5 20.5 22.0 20.0 17.5 19.0
20 22.5 21.0 22.0 23.0 21.5 22.0 24.0 21.0 22.5 20.0 18.0 19.0 

21 22.5 21.0 21.5 _--
 24.0 21.5 22.5 18.0 16.0 17.0
22 22.5 21.5 22.0 
 24.5 21.5 23.0 16.5 12.5 16.0
23 22.5 21.0 22.0 ---
 25.0 22.5 23.5 16.5 14.5 16.0
24 22.0 19.0 20.5 --- --- ---
 24.5 22.0 23.0 16.0 13.5 15.0
25 22.5 19.5 20.5 ---
 24.0 22.5 23.0 16.0 11.5 14.5 

26 22.0 20.5 21.5 
 24.0 21.5 23.0 15.5 13.5 14.5
27 23.5 22.0 23.0 --- --- ---
 25.0 21.0 23.0 17.0 13.5 15.5
28 24.5 23.0 23.5 --- ---
 24.5 22.0 23.5 15.5 13.5 14.5
29 22.5 20.5 21.5 ...... 22.5 20.0 21.5 
 16.0 13.0 14.5
30 20.5 19.5 20.0 --- ---
 20.5 18.5 19.5 17.0 13.5 15.5
31 --- --- --- ---
 --- 22.5 19.0 20.5 --- --- ---


MONTH 24.5 16.0 21.0 _-- 18.5 21.5
25.0 22.5 11.5 18.0 




STREAMS TRIBUTARY TO LAKE MICHIGANT 329 


04122100 BEAR CREEK NEAR MUSKEGON, MI 


LOCATION.--Lat 43°17'19", long 86°13r22", in SW1/4T
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 

Mbskegon. 


DRAINAGE AREA.--14.8 mil (38.3 km2). 


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


GAGE.--Water-stage recorder. Altitude of gage is 610 ft (186 m) from topographic map. 


REMARKS.--Records good except those for the winter period and those for period of no gage-height record, Apr. 13 to May 24, which are 

fair. Some regulation during low flow, from dams and irrigation above station. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--11 years, 16.1 ft3/s (0.456 m3/s), 14.77 in/yr (375 mmiyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,200 ft3/s (34.0 m3/s), Mar. 5, 1976, gage height, 11.00 ft (3.353 m); minimum, 

1.0 ft3/s (0.028 m3/s) Aug. 5, 17, 22, 1971. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft3/s (2.83 m3/s) and maximum (*): 


DischargeT DischargeT
Gage heightT Gage height 

Date TimeTT(ft) DateT(ft3/s) (m3/s) (m)
(ft3/s) (m3/s)T(m)TT TimeT(ft)TT


Nov. 30 1500 127 3.60 7.08 2.158 Mar. 13 0800 146 4.13 7.29 2.222 

Dec. 15 0700 193 5.47 7.76 2.365 Apr. 25 unknown 130 3.68 unknown 


182 MayT120
Feb. 16 0500 5.15 7.66 2.335 30 1100 3.40 6.99 2.131 

Mar.T1100 34.0 *11.00 3.353
5 *1,200 


Minimum discharge, 2.2 ft3/s (0.062 m3/s) Sept. 9, 19, 30; minimum gage height, 3.59 ft (1.094 m) Sept. 9. 


DISCHARGE• IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 8.8 14 64 19 17 38 30 37 34 14 8.5 7.4 

2 8.3 19 34 19 17 101 27 34 24 11 5.3 4.6 

3 7.8 34 29 19 17 183 24 34 20 11 4.7 5.1 

4 7.9 43 27 19 18 187 23 44 18 10 4.6 6.2 

5 7.4 28 30 19 18 720 22 52 19 9.1 6.0 5.6 


6 7.2 22 40 18 18 211 21 72 19 10 5.1 5.9 

7 7.0 35 27 18 18 113 20 72 17 11 4.6 3.6 

8 7.6 43 22 18 18 65 19 60 17 10 4.4 3.2 

9 7.7 27 21 18 19 52 18 48 13 10 3.8 4.0 

10 7.9 28 21 18 20 49 18 38 13 11 3.7 5.8 


11 8.2 26 24 18 22 40 18 30 15 9.8 3.7 4.4 

12 8.2 21 22 18 22 52 17 26 15 8.5 9.5 3.9 

13 8.5 20 24 18 39 118 18 25 14 8.5 7.0 3.4 

14 8.6 18 81 17 50 75 17 24 14 9.8 7.0 3.1 

15 12 17 159 17 59 60 18 26 14 9.4 6.9 3.4 


16 11 16 75 17 138 51 19 43 15 8.9 5.5 3.8 

17 11 15 38 17 134 41 18 61 14 5.5 4.4 3.7 

18 11 15 35 17 119 38 17 65 13 4.9 4.0 3.3 

19 11 14 34 17 116 39 16 52 12 7.3 3.8 3.1 

20 11 17 28 17 59 40 15 44 12 9.4 3.7 3.5 


21 10 34 26 17 58 58 16 35 12 10 3.7 3.3 

22 10 30 24 17 51 41 17 30 13 7.6 4.0 3.8 

23 10 22 22 16 45 35 18 23 12 8.0 4.2 4.2 

24 11 19 21 16 39 32 26 20 15 10 3.1 3.7 

25 26 18 20 16 76 28 100 19 15 8.2 3.0 3.6 


26 20 16 20 16 60 27 79 19 13 7.4 5.1 3.8 

27 16 17 20 16 43 54 95 14 11 8.7 5.9 3.6 

28 14 17 19 16 34 60 75 14 11 14 8.6 3.1 

29 13 22 19 16 42 41 55 46 12 11 6.6 3.0 

30 12 98 19 16 --- 40 45 107 13 11 6.1 2.8 

31 12 --- 19 16 37 --- 56 --- 12 6.1 ---


TOTAL 332.1 765 1064 536 1386 2726 921 1270 459 297.0 162.6 121.9 

MEAN 10.7 25.5 34.3 17.3 47.8 87.9 30.7 41.0 15.3 9.58 5.25 4.06 

MAX 26 98 159 19 138 720 100 107 34 14 9.5 7.4 

MIN 7.0 14 19 16 17 27 15 14 11 4.9 3.0 2.8 

CFSM .72 1.72 2.32 1.17 3.23 5.94 2.07 2.77 1.03 .65 .35 .27 

IN. .83 1.92 2.67 1.35 3.48 6.85 2.31 3.19 1.15 .75 .41 .31 


CAL YR 1975�TOTAL 7035.8 MEAN 19.3 MAX 258 MIN 3.2 CFSM 1.30 IN 17.68 

WTR YR 1976�TOTAL 10040.6 MEAN 27.4 MAX 720 MIN 2.8 CFSM 1.85 IN 25.24 




330T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122200 WHITE RIVER NEAR WHITEHALL, MI 


LOCATION.--Lat 43°27'51", long 86°13'57", in SE1/4 NA 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) above mean sea level, unadjusted. Nov. 18, 1957, to Oct. 22, 1958, 

nonrecording gage at same site and datum. 


REMARKS.--Record good except those for the winter period, which are fair. Some regulation during low flows from dams above station. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--19 years, 422 ft3/s (11.95 m3/s), 15.08 in/yr (383 mrVyr). 


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, 4,750 ft3/s (135 m3/s) Mar. 5, gage height, 7.20 ft (2.195 m); minimum, 295 ft3/s 

(8.35 m3/s) Aug. 10, minimum gage height, 2.12 ft (0.646 m) Sept. 8, 9. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 454 435 924 540 520 980 997 894 1230 450 332 344 

2 457 470 975 530 510 1030 916 838 1030 469 320 354 

3 448 535 862 520 500 1100 871 815 878 463 310 350 

4 436 626 812 520 500 1300 830 830 813 454 304 346 

5 426 669 778 510 498 3000 799 822 758 433 309 340 


6 418 640 740 510 499 4180 779 860 688 402 317 338 

7 412 619 770 505 500 2880 765 1060 623 383 314 338 

8 409 637 734 500 510 2370 749 957 576 372 307 336 

9 405 698 680 499 520 1700 726 902 543 365 300 336 

10 403 664 642 500 530 1480 715 847 517 362 296 366 


11 401 648 614 505 540 1320 709 794 497 361 298 376 

12 400 652 595 510 560 1210 704 758 484 350 400 366 

13 401 613 597 510 590 1510 692 726 472 340 430 358 

14 404 580 646 500 630 1750 677 698 460 334 442 354 

15 430 549 973 499 680 1430 684 685 454 330 422 354 


16 447 523 1140 499 780 1290 721 689 460 320 385 360 

17 460 503 993 500 830 1140 802 689 465 317 358 365 

18 448 490 900 505 850 1010 767 679 461 315 342 360 

19 425 479 800 505 860 958 719 660 485 310 330 351 

20 415 484 700 510 830 1010 695 651 498 322 326 350 


21 409 523 670 510 820 1160 672 646 484 350 320 350 

22 403 627 620 510 810 1200 655 629 456 348 317 357 

23 404 687 600 505 800 1210 663 601 433 334 314 358 

24 405 644 580 505 740 1150 726 578 430 328 312 347 

25 453 603 570 500 690 1020 1650 563 466 322 309 342 


26 524 549 560 498 740 939 2530 554 434 312 312 343 

27 569 521 540 498 830 945 1780 545 409 306 317 345 

28 522 512 530 499 900 1260 1530 535 417 306 334 343 

29 483 530 520 500 940 1230 1200 585 409 324 354 339 

30 453 617 520 500 --- 1090 998 746 423 332 344 337 

31 432 --- 530 500 1070 --- 1140 --- 336 340 ---


TOTAL 13556 17327 22115 15702 19507 44922 27721 22976 16753 11050 10415 10503 

MEAN 437 578 713 507 673 1449 924 741 558 356 336 350 

MAX 569 698 1140 540 940 4180 2530 1140 1230 469 442 376 

MIN 400 435 520 498 498 939 655 535 409 306 296 336 

CFSM 1.15 1.52 1.88 1.33 1.77 3.81 2.43 1.95 1.47 .94 .88 .92 

IN. 1.33 1.70 2.16 1.54 1.91 4.40 2.71 2.25 1.64 1.08 1.02 1.03 


CAL YR 1975�206644 MAX 4650 MIN 259 IN 20.23
TOTAL MEAN 566� CFSM 1.49 

WTR YR 1976�232547 MAX 4180 MIN 296 IN 22.77
TOTAL MEAN 635� CFSM 1.67 




STREAMS TRIBUTARY TO LAKE MICHIGANT 331 


04122500 PERE MARQUETTE RIVER AT SCOTTVILLE, MI 


LOCATION.--Lat 43°56'42", long 86°16'43", in NW4 NW4 sec.19, T.18 N., R.16 W., Mason County, Hydrologic Unit 04060101, on right bank 

20 ft (6 m) upstream from highway bridge at south edge of Scottville, 1.4 mi (2.3 km) upstream from India Creek and 5.6 mi (9.0 km) 

downstream from Big South Branch. 


DRAINAGE AREA.--709 mil (1,836 km2). 


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) above mean sea level. 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 fair. Some regulation above station during low 

flow. 


AVERAGE DISCHARGE.--37 years, 652 ft3/s (18.46 m3/s), 12.49 in/yr (317 m/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 mi/s) Aug. 9, 10, 1941. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,940 ft3/s (83.3 m3/s) Max. 7, gage height, 6.18 ft (1.884 m); minimum daily, 498 ft3/s 

(14.1 m3/s) Aug. 24. 


DISCHARGE,� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 

MEAN VALUES 


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


1 735 722 1230 730 720 1380 1650 1380 1330 735 588 550 

2 734 719 1340 730 710 1260 1560 1290 1360 764 570 570 

3 725 740 1410 740 700 1220 1480 1220 1370 774 552 570 

4 707 781 1320 740 740 1240 1410 1170 1260 743 537 560 

5 691 829 1200 740 740 1500 1350 1170 1150 720 574 550 


6 677 862 1150 740 730 2280 1300 1180 1080 702 584 540 

7 668 879 1170 730 730 2770 1250 1210 1020 682 584 540 

8 662 919 1170 720 730 2820 1210 1250 962 664 564 550 

9 659 971 1120 710 730 2450 1180 1260 903 654 546 560 

10 662 1040 1050 720 740 2090 1140 1160 847 644 538 580 


11 654 1060 992 740 750 1820 1120 1090 806 636 549 600 

12 654 1070 947 750 760 1750 1110 1050 779 626 577 600 

13 652 1050 925 750 780 1750 1120 1020 759 612 626 590 

14 658 994 963 740 820 1780 1090 981 750 602 626 580 

15 732 941 1020 730 860 1820 1070 950 745 594 605 570 


16 726 898 1120 710 940 1730 1100 933 755 588 574 580 

17 700 860 1220 700 1100 1580 1120 946 747 577 558 590 

18 692 828 1330 690 1200 1480 1130 983 740 570 543 580 

19 681 801 1200 710 1240 1400 1120 1040 735 564 531 570 

20 671 793 1050 730 1200 1430 1070 1070 735 567 519 560 


21 670 826 980 720 1180 1580 1030 1010 745 574 513 560 

22 665 876 920 720 1130 1820 1000 923 735 574 510 580 

23 663 934 870 720 1100 1960 994 874 722 564 504 590 

24 660 944 830 720 1040 1800 1060 838 724 552 498 570 

25 738 905 800 720 1060 1640 1170 822 728 543 505 560 


26 789 861 790 720 1190 1630 1410 804 732 537 510 550 

27 842 836 780 720 1360 1730 1840 795 725 531 520 560 

28 844 810 760 720 1390 1800 1860 789 709 546 540 560 

29 801 877 760 730 1390 1890 1640 824 699 588 560 560 

30 760 1070 750 740 --- 1970 1490 955 710 605 570 550 

31 736 --- 740 730 1780 --- 1330 --- 608 540 ---


TOTAL 21908 26696 31907 22510 27760 55150 38074 32317 26062 19240 17115 17030 

MEAN 707 890 1029 726 957 1779 1269 1042 869 621 552 568 

MAX 844 1070 1410 750 1390 2820 1860 1380 1370 774 626 600 

MIN 652 719 740 690 700 1220 994 789 699 531 498 540 

CFSM 1.00 1.26 1.45 1.02 1.35 2.51 1.79 1.47 1.23 .88 .78 .80 

IN. 1.15 1.40 1.67 1.18 1.46 2.89 2.00 1.70 1.37 1.01 .90 .89 


CAL YR 1975�310265 MAX 2810 MIN 384 IN 16.28
TOTAL MEAN 850� CFSM 1.20 

TOTAL MEAN 917� IN�
WTR YR 1976�335769 MAX 2820 MIN 498 CFSM 1.29 17.62 




T

332 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122500 PERE MARQUETTE RIVER AT SCOTIVILLE, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: May 1968 to current year. 


INSTRUMENTATION.--Temperature recorder since May 1968. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.5°C June 29, 30, 1971; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 21.5°C June 13-15; minimum, 0.0°C on many days during winter period. 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBERTNOVEMBERTDECEMBERTJANUARYTFEBRUARYTMARCH 


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


1 13.0 12.5 9.0 8.0 4.0 1.5 1.0 0.5 0.0 0.0 3.0 1.5 

2 12.5 11.0 9.5 9.0 1.5 1.0 1.0 1.0 0.0 0.0 1.5 1.0 

3 11.0 10.0 10.5 9.5 1.0 0.5 1.0 0.5 0.0 0.0 1.5 1.5 

4 11.5 11.5 11.0 10.5 0.5 0.5 0.5 0.5 0.0 0.0 1.5 1.5 

5 12.0 11.0 11.0 11.0 2.5 0.5 0.5 0.5 0.0 0.0 1.5 1.5 


6 12.0 11.5 12.0 11.0 2.5 2.0 0.5 0.0 0.0 0.0 1.5 1.5 

7 12.0 10.5 12.0 12.0 2.0 0.5 0.0 0.0 0.0 0.0 1.5 1.5 

8 11.5 11.0 12.0 12.0 0.5 0.5 0.0 0.0 0.0 0.0 1.5 1.5 

9 12.0 11.5 12.0 11.5 0.5 0.5 0.0 0.0 0.0 0.0 1.5 1.5 

10 12.5 11.5 11.5 10.0 0.5 0.5 0.0 0.0 0.0 0.0 2.0 1.5 


11 11.5 11.0 10.0 9.0 1.0 0.5 0.0 0.0 0.0 0.0 2.0 1.5 

12 11.0 10.0 9.0 8.0 1.0 1.0 0.0 0.0 0.0 0.0 2.0 2.0 

13 13.0 11.0 R.0 6.0 2.0 1.0 0.0 0.0 0.0 0.0 2.0 2.0 

14 13.5 13.0 6.0 5.5 5.0 2.0 0.0 0.0 0.0 0.0 2.0 2.0 

15 14.0 13.5 5.5 4.5 5.0 3.5 0.0 0.0 0.5 0.0 2.5 2.0 


16 14.0 12.5 5.0 4.5 3.5 2.0 0.0 0.0 0.5 0.5 2.5 2.0 

17 12.5 10.5 6.0 5.0 2.0 0.5 0.0 0.0 0.5 0.5 2.0 1.5 

18 10.5 9.5 7.0 6.0 0.5 0.5 0.0 0.0 1.0 0.5 3.0 2.0 

19 9.5 9.5 7.0 7.0 0.5 0.5 0.0 0.0 1.0 1.0 6.5 3.0 

20 10.0 9.5 7.0 7.0 0.5 0.0 0.0 0.0 1.0 1.0 8.0 6.5 


21 10.5 10.0 7.0 6.0 0.0 0.0 0.0 0.0 1.0 1.0 9.0 6.0 

22 10.5 10.0 6.0 5.5 0.0 0.0 0.0 0.0 1.0 1.0 6.0 4.5 

23 12.0 10.5 5.5 5.0 0.0 0.0 0.0 0.0 1.0 1.0 5.0 4.5 

24 13.0 12.0 5.0 4.0 0.0 0.0 0.0 0.0 1.5 1.0 7.0 5.0 

25 13.0 12.0 4.0 3.0 0.0 0.0 0.0 0.0 2.0 1.5 8.0 7.0 


26 12.0 10.0 3.0 1.5 0.0 0.0 0.0 0.0 3.0 2.0 10.0 8.0 

27 10.0 9.0 1.5 0.5 0.5 0.0 0.0 0.0 3.0 2.5 10.0 8.5 

28 9.5 9.5 1.5 1.0 0.5 0.5 0.0 0.0 3.0 2.5 8.5 8.0 

29 9.5 9.5 2.5 1.5 0.5 0.5 0.0 0.0 3.0 3.0 8.5 8.5 

30 9.0 9.0 4.5 2.5 0.5 0.5 0.0 0.0 --- --- 9.5 7.5 

31 8.0 7.5 --- --- 0.5 0.5 0.0 0.0 9.5 8.5 


MONTH 14.0 7.5 12.0 0.5 5.0 0.0 1.0 0.0 3.0 0.0 10.0 1.0 




STREAMS TRIRUTARY TO LAKE MICHIGAN�
333 


04122500 PERE MAROUETTE RIVER AT SCOTTVILLE, MI--CONTINUED 


TEMPERATURE (DEG.�
C) OF WATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY JUNE�JULY�AUGUST SEPTEMBER 


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


1 8.5 7.5 11.5 10.0 17.0 15.5 15.0 14.0 8.0 16.5 16.5 16.0

2 8.0 6.5 11.5 10.0 17.0 16.5 14.5 13.5 8.0 16.0 16.0 14.5 

3 8.5 7.5 10.0 8.5 17.0 16.5 15.5 13.0 7.5 16.0 16.5 14.5 

4 9.5 8.0 10.0 8.0 18.0 17.0 17.0 14.5 7.5 16.0 17.0 16.5 

5 9.5 8.0 10.5 10.0 18.5 17.0 18.0 16.0 6.5 16.0 16.5 15.5 


6 
 10.5 8.5 10.5 9.0 18.5 17.5 19.0 16.5 6.5 15.0 15.5 14.5

7 10.5 9.0 9.5 8.5 19.0 17.5 19.0 18.0 6.0 15.0 16.5 15.5 

8 10.5 8.0 10.5 8.5 19.5 18.5 19.5 17.5 6.0 15.0 17.0 16.0

9 9.5 7.5 12.5 10.5 20.0 19.0 19.5 17.5 7.0 15.5 17.0 15.5

10 9.5 8.0 13.5 12.0 20.0 19.0 19.5 18.0 7.5 16.0 15.5 14.5 


11 8.0 6.5 13.5 12.5 21.0 19.0 21.0 19.0 8.5 16.0 15.0 13.5

12 8.5 6.5 13.5 11.5 21.0 19.5 21.0 18.0 8.5 18.0 15.5 14.5 

13 9.5 7.0 13.0 11.5 21.5 20.0 19.0 17.0 9.0 18.0 16.0 15.0

14 12.0 9.0 14.0 13.0 21.5 20.5 20.0 18.0 9.0 18.0 16.0 15.5 

15 13.0 12.0 14.5 13.5 21.5 20.5 20.0 19.0 8.0 16.0 15.0 14.5 


16 16.0 13.0 15.0 14.0 20.5 17.5 20.0 19.5 6.5 14.5 15.0 15.0 

17 16.0 15.5 15.0 13.5 18.0 16.0 19.5 18.0 6.0 14.5 15.0 14.5 

18 16.5 15.5 13.5 12.0 18.0 17.5 19.5 17.5 6.0 15.0 15.0 14.5 

19 16.5 15.0 13.0 11.5 18.0 16.5 19.5 18.0 8.0 16.0 15.0 14.5 
20 16.0 14.0 15.0 13.0 18.5 16.5 18.0 18.0 8.5 17.0 15.0 15.0 


21 14.0 13.5 15.0 14.5 18.5 16.5 19.0 17.0 8.5 17.5 15.0 14.0 

22 13.5 13.0 15.0 13.5 18.0 17.5 19.5 18.0 8.5 17.5 14.0 12.5 

23 13.0 11.0 15.0 13.0 18.0 17.0 21.0 19.5 9.0 18.0 12.5 12.0 

24 12.5 10.0 14.5 13.0 18.0 17.5 21.0 20.0 9.0 17.5 12.5 11.0

25 10.0 8.5 14.5 13.0 18.5 17.0 21.0 19.5 9.0 18.0 10.5 10.0 


26 8.5 6.5 15.0 12.5 19.5 17.5 20.5 19.5 8.0 17.5 10.5 10.0 

27 6.5 6.0 15.0 13.0 20.0 19.0 20.5 19.5 9.0 18.0 10.5 10.5

28 7.5 6.0 15.0 14.5 20.0 18.0 20.5 17.5 9.5 18.5 10.0 9.0

29 9.5 7.5 14.5 14.5 18.5 17.0 18.5 17.0 9.5 18.0 9.5 9.5

30 10.0 9.5 14.5 14.0 17.0 15.0 18.5 17.5 8.0 15.5 10.5 10.0 

31 --- --- 15.5 14.5 --- --- 18.5 17.5 6.5 15.0 --- ---


MONTH 16.5 6.0 15.5 8.0 21.5 15.0 21.0 13.0 9.5 14.5 17.0 9.0 




 

334T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04123500 MANISTEE RIVER NEAR GRAYLING, Na 


LOCATION.--Lat 44°41'35", long 84°50'50" in SW4 NWT sec.31, T.27 N., R.4 W., Crawford County, Hydrologic Unit 04060103, at partial-

record streamilow station on right bank 25 ft (8 m) upstream from bridge on State Highway 72, 3.3 mi (5.3 km) downstream from Goose 

Creek, and 6.8 mi (10.9 km) northwest of Grayling. 


DRAINAGE AREA.--159 mil (412 km2). 


PERIOD OF GAILY RECORD.--

WATER TEMPERATURES: May 1957 to current year. 


INSTRUMENTATION.--Temperature recorder since May 1957. 


REMARKS..--Interruptions in the record were due to malfunctions of the recorder. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.0°C July 1, 1963, July 22, 23, 1972, July 3, 4, 1975; minimum, 0.0°C on many days during winter 

periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Mhximum recorded, 21.5°C June 14; minimum 0.0°C on many days during December and January. 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOvEm8FR DECEMBER JANUARY FEBRUARY MARCH 


DAY MAX MIN MAXTMAXT MIN MIN MIN
MIN MIN MAX MAXTMAX 


1 11-5 10.0 9.0 7.0 4.5 2.0 1.5 1.5 0.5 0.5 4.0 1.5 

2 10.0 8.5 9.0 8.5 2.0 1.5 1.5 1.0 0.5 0.5 1.5 1.5 

3 10.5 7.5 10.0 8.5 1.5 1.5 1.0 1.0 1.0 0.5 1.5 1.5 

4 11.0 9.0 10.0 9.5 1.5 1.0 1.0 0.0 1.0 1.0 1.5 1.5 

5 11.0 9.5 9.5 8.5 3.5 1.5 0.0 0.0 1.0 1.0 2.0 1.5 


6 10.5 9.5 10.5 9.5 3.5 2.0 0.0 0.0 1.0 1.0 2.5 1.5 

7 10.5 8.0 10.5 10.5 2.0 0.5 0.0 0.0 1.0 1.0 2.5 2.0 

8 10.0 8.5 11.0 10.5 4.0 0.5 0.0 0.0 1.0 1.0 3.0 1.5 

9 10.0 9.5 11.0 9.5 1.5 1.0 0.0 0.0 1.0 1.0 3.5 2.0 

10 10.0 10.0 9.5 8.0 1.5 1.5 0.0 0.0 2.5 1.0 3.5
.T 4.5 


11 10.0 9.0 8.0 7.0 1.5 1.5 0.0 0.0 2.5 2.5 4.5 2.0 

12 9.5 8.0 7.0 6.5 1.5 1.0 0.0 0.0 3.0 2.0 3.5 2.5 

13 12.0 8.5 6.5 5.0 2.0 0.5 0.0 0.0 3.5 3.0 3.5 2.5 

14 13.0 11.5 5.0 4.5 4.5 2.0 0.0 0.0 3.5 1.5 3.5 3.0 

15 13.0 11.0 5.0 4.0 4.5 2.0 U.0 0.0 3.0 2.5 4.0 2.5 


16 11.0 10.0 5.5 4.5 2.0 0.5 0.0 0.0 3.5 3.0 4.0 3.0 

1/ 10.0 6.7 6.5 5.5 0.5 0.0 0.0 0.0 3.5 3.0 3.0 1.5 

18 8.5 7.5 6.5 8.0 0.0 0.0 0.0 0.0 3.5 3.5 3.5 3.0 

19 8.5 8.0 7.5 6.5 0.0 0.0 U.0 0.0 3.5 3.5 8.0 3.5 

20 9.5 8.5 6.5 5.5 0.0 0.0 0.0 0.0 4.0 3.5 8.0 7.5 


21 9.5 9.0 6.0 5.0 0.0 0.0 0.0 0.0 4.0 3.0 8.0 4.0 

22 9.0 8.5 5.0 4.0 0.0 0.0 0.5 0.0 3.0 2.5 4.5 2.5 

23 12.0 9.0 4.0 4.0 0.5 0.0 0.5 0.5 2.5 1.5 6.5 4.0 

24 12.0 11.0 4.0 3.5 0.5 0.5 0.5 0.5 4.0 1.5 8.5 6.0 

25 12.0 10.0 3.7 2.5 0.5 0.5 0.5 0.5 5.5 3.5 9.0 7.0 


26 10.0 7.5 2.5 1.5 0.5 0.5 0.5 0.5 6.0 4.5 8.0 7.0 

27 9.0 7.5 2.0 1.5 1.0 0.5 0.5 0.5 6.0 4.5 8.0 5.5 

28 9.0 9.0 3.0 2.0 1.5 1.0 0.5 0.5 4.5 3.5 7.0 4.5 

29 9.0 7.5 3.0 3.0 1.0 1.0 0.5 0.5 4.5 3.5 7.5 6.5 

30 7.5 7.5 4.5 2.5 1.0 1.0 0.5 0.5 --- --- 7.5 7.5 

31 7.0 7.0 --- --- 1.5 1.0 0.5 0.5 7.5 7.0 


MONTH 13.0 7.0 11.0 1.5 4.5 0.0 1.5 0.0 6.0 0.5 9.0 1.5 




STREAMS TRIBUTARY TO LAKE MICHIGANT 335 


04123500 MANISTEE RIVER NEAR GRAYLING, MI--CONTINUED 


TEMPERATURE (0EG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


MIN MIN MIN
nAY MAX MAX MAX MIN MAX MIN MAX MIN MAXT


1 7.5 7.0 11.5 9.5 16.5 12.5 17.5 13.5 14.5 12.5 

2 9.0 6.5 11.0 8.0 16.5 12.0 17.0 13.0 14.0 10.5 

3 9.0 7.5 8.0 6.5 17.0 12.0 17.0 14.0 16.0 12.0 

4 9.5 7.5 10.5 6.0 17.5 13.5 17.0 14.0 16.0 14.0 

5 9.5 7.5 10.5 9.5 18.5 14.0 15.5 14.5 14.5 12.0 


6 10.5 8.0 9.5 7.5 18.5 14.0 16.5 12.5 14.5 11.5 

7 10.5 8.0 10.0 7.0 19.0 14.0 17.0 13.0 16.5 12.5 

8 9.5 7.0 11.5 7.5 19.0 15.0 18.0 13.5 17.5 14.5 

9 10.5 7.5 14.0 10.0 20.0 16.0 18.0 14.0 17.5 12.5 

10 10.5 8.5 14.0 11.0 20.0 15.5 18.0 14.5 12.5 10.5 


11 9.0 7.0 13.5 10.5 20.5 15.5 18.5 14.0 14.5 11.0 

12 9.5 6.5 13.0 9.0 20.0 15.0 20.0 17.5 15.0 12.0 

13 11.5 8.0 13.0 9.5 20.5 15.0 20.0 17.0 15.0 12.5 

14 13.5 10.0 16.0 11.5 21.5 17.0 17.5 15.0 15.0 13.0 

15 15.0 12.5 16.0 11.5 21.0 17.0 15.5 12.5 14.0 12.5 


16 16.5 12.5 14.0 13.0 17.5 14.0 16.0 12.0 12.5 11.5 

17 16.5 14.0 13.5 11.0 16.5 12.0 17.0 12.5 13.5 10.5 

18 16.0 13.0 12.5 9.0 17.0 14.0 17.5 13.5 14.5 11.5 

19 16.0 13.0 13.0 9.0 17.0 14.0 19.5 15.5 14.5 12.0 

20 14.0 11.0 16.0 11.0 --- --- 20.5 16.5 14.5 13.0 


21 12.5 10.5 16.0 12.0 --- --- 20.5 16.5 13.0 11.0 

22 11.5 10.0 14.5 11.0 19.0 14.0 20.0 16.0 11.5 10.0 

23 12.5 9.0 14.0 10.5 20.0 16.5 19.5 15.5 10.5 9.5 

24 12.5 9.0 12.0 9.5 20.0 16.0 18.5 14.5 10.5 8.0 

25 9.0 7.5 12.0 11.0 20.0 15.5 18.0 15.0 11.0 9.0 


26 8.0 6.5 15.0 10.0 18.5 16.0 17.0 15.5 10.5 8.5 

27 8.0 6.0 16.0 11.5 20.5 16.5 19.0 15.0 10.0 9.5 

28 11.5 1.5 16.0 13.0 20.5 15.5 19.0 17.5 10.0 8.0 

29 12.0 8.0 15.5 13.5 19.0 14.5 18.0 14.0 11.0 8.5 

30 12.0 10.0 14.5 13.0 19.0 16.0 14.0 11.0 11.0 8.5 

31 --- --- 13.0 12.5 18.5 16.0 14.0 12.0 --- ---


MONTH 16.5 6.0 16.0 6.0 20.5 11.0 17.5 8.0 




--- 

T

336 
 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04124000 MANISTEE RIVER NEAR SHERMAN, Ma 


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 (2331 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(N1), 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 good except those for the winter period and those for period of indefinite stage-discharge relation, July 24 to 

Sept. 8, which are fair. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--56 years (1903-15, 1930-31, 1933-76), 1,059 ft3/s (29.99 m3/s), 15.98 in/yr (406 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,570 ft3/s (101 m3/s) Mar. 25, 1913, gage height, 7.1 ft (2.16 m), from graph based

3
on gage readings, datum then in use; minimum daily, 540 ft3/s (15.3 m s) Feb. 21-23, 1936. 


EXTREMES MR CURRENT YEAR.--Maximum discharge, 3,430 ft3/s (97.1 m3/s) Mar. 29, gage height, 15.72 ft (4.791 m); minimum daily, 796 ft3/s 

(22.5 m3/s ) Aug. 31, Sept. 1. 


DISCHARGE,� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1975 

MEAN VALUES 


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


1 1000 958 1410 994 946 1280 2930 1450 1700 1060 943 796 

2 1010 958 1390 988 919 1220 2640 1430 1680 1040 925 856 

3 1000 961 1360 991 904 1240 2430 1420 1540 1040 904 865 

4 991 961 1350 994 907 1270 2220 1500 1420 1040 889 841 

5 976 958 1380 1000 955 1470 2080 1620 1330 1020 895 841 


6 964 961 1380 979 1000 1600 1940 1720 1250 994 904 841 

7 949 991 1340 991 1090 1510 1880 1660 1200 988 892 826 

8 946 1120 1200 1050 1080 1430 1760 1570 1180 982 868 814 

9 931 1160 1150 990 1070 1380 1690 1450 1170 973 856 826 

10 931 1180 1140 1100 1080 1300 1680 1410 1140 973 856 829 


11 931 1200 1110 1080 1100 1260 1630 1380 1120 958 841 820 

12 931 1180 1050 1050 1120 1260 1580 1380 1090 952 892 820 

13 931 1150 1030 1030 1100 1330 1520 1340 1070 946 934 820 

14 934 1120 1140 1010 1100 1300 1460 1310 1060 943 943 820 

15 964 1100 1320 1000 1160 1280 1480 1320 1100 943 910 840 


16 1020 1040 1200 980 1240 1260 1540 1640 1190 940 874 840 

17 1010 1010 1310 960 1260 1210 1490 1780 1180 928 856 850 

18 985 1000 1460 980 1270 1170 1440 1900 1160 925 862 850 

19 961 1010 1320 1020 1340 1200 1410 1800 1180 925 859 850 

20 955 1010 1240 1020 1310 1600 1380 1710 1210 919 838 820 


21 949 1050 1200 1020 1290 2090 1380 1560 1170 928 835 830 

22 946 1100 1180 1010 1230 2120 1440 1440 1130 934 823 870 

23 943 1110 1140 1000 1180 1950 1520 1360 1100 919 808 870 

24 940 1080 1120 1000 1180 2030 1620 1330 1090 907 811 870 

25 964 1070 1110 1020 1200 2280 2020 1280 1050 901 811 840 


26 1000 1010 1090 1020 1290 2520 2000 1280 1040 886 814 830 

27 1030 985 1060 1010 1350 2910 1780 1280 1030 871 829 830 

28 1100 985 1040 1000 1340 3250 1600 1300 1020 856 832 830 

29 1070 1050 1030 980 1300 3360 1500 1380 1020 955 820 830 

30 1010 1360 1010 960 --- 3250 1480 1500 1020 973 805 830 

31 973 --- 994 950 3050 --- 1620 961 796 ---


TOTAL 30245 31828 37254 31177 33311 55380 52520 46120 35640 29580 26725 25095 

MEAN 976 1061 1202 1006 1149 1786 1751 1488 1188 954 862 837 

MAX 1100 1360 1460 1100 1350 3360 2930 1900 1700 1060 943 870 

MIN 931 958 994 950 904 1170 1380 1280 1020 856 796 796 

CFSM 1.08 1.18 1.34 1.12 1.28 1.98 1.95 1.65 1.32 1.06 .96 .93 

IN. 1.25 1.32 1.54 1.29 1.38 2.29 2.17 1.91 1.47 1.22 1.10 1.04 


TOTAL 2320 IN 16.90 

MTR YR 1976�MEAN 1188 MAX�MIN 796 CFSM 1.32�

CAL YR 1975�408828 MEAN 1120 MAX�MIN 808 CFSM 1.24�


TOTAL 434875 3360 IN 17.97 




STREAMS TRIBUTARY TO LAKE MICHIGANT 337 


04125500 PINE RIVER NEAR HOXEYVILLE, MI 


LOCATION.--Lat 44°12'11", long 85°47'58", in SA NA sec.20, T.21 N., R.12 W., Wexford County, Hydrologic Unit 04060103, on right bank 

500 ft (152 m) upstream from bridge on State Highway 37, 4.2 mi (6.8 km) northwest of Hoxeyville, 8.0 mi (12.9 km) east of Wellston, 

and 8.0 mi (12.9 km) upstream from 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 good. Some regulation during low flows from dams above station. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--24 years, 287 ft3/s (8.128 m3/s), 15.53 in/yr (394 mmlyr). 


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 (*): 


DischargeTGage height DischargeTGage height 

DateTTimeT (ft)T Date (ft3/s) (m3/s) (m)
(ft3/s) (m3/s)T(m) TimeT (ft)TT


Dec.T1100 22.1 1.311 2100 *1,440 40.8 1.771
1 782 4.30 Mar. 28 *5.81 

Mar.T6 1000 889 25.2 4.59 1.399 Apr. 26 1000 796 22.5 4.34 1.323 

Mar. 21 2100 976 27.6 1.466 16 2100 932 4.70
4.81 MayT 26.4 1.433 


Minimum discharge, 238 ft3/s (6.74 m3/s) Aug. 24, 25, gage height, 2.38 ft (0.725 R). 


DISCHARGE,�
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 300 282 756 301 288 481 730 408�590 342 268 263 
2 304 282 603 302 266 441 634 420�578 342 261 265 
3 296 289 466 304 280 412 566 444�434 313 257 256 
4 286 301 408 302 293 408 514 456�378 298 254 251 
5 280 302 390 292 284 649 478 424�357 287 269 247 

6 278 291 435 294 276 847 454 475�338 278 283 247 
7 273 315 426 299 280 700 434 492�323 275 270 244 
8 270 397 365 270 284 577 415 433�314 271 260 242 
9 270 431 344 282 280 531 397 400�308 268 255 247 
10 270 411 333 294 284 509 392 380�306 268 252 260 

11 270 420 326 294 297 456 423 377�300 268 253 258 
12 274 383 319 291 303 445 423 373�294 264 263 249 
13 271 352 318 290 311 491 395 360�289 261 265 244 
14 271 333 404 290 316 486 382 351�286 260 260 244 
15 292 320 498 276 335 441 382 346�292 260 256 244 

16 303 310 457 286 429 410 434 462�297 259 254 247 
17 297 306 379 267 446 379 436 672�294 258 249 249 
18 284 302 335 273 430 371 395 723�288 256 249 249 
19 278 296 318 296 466 387 382 525�298 256 247 244 
20 275 305 327 291 445 361 363 427�300 269 244 247 

21 275 352 314 286 424 916 361 390�285 276 244 249 
22 275 366 308 285 401 789 420 368�279 277 244 251 
23 273 337 314 281 365 647 400 354�276 266 242 249 
24 275 319 310 276 364 673 437 351�288 259 240 244 
25 340 312 308 291 397 768 669 346�302 255 240 244 

26 390 296 308 287 444 855 778 335�294 255 242 244 
27 347 293 307 284 508 1120 647 328�281 254 256 247 
28 315 298 303 282 503 1300 502 329�281 257 258 247 
29 298 363 298 286 479 1080 438 350�291 273 247 247 
30 288 615 301 288 --- 814 411 418�310 285 244 244 
31 282 --- 301 285 764 --- 472�--- 274 244 ---

TOTAL 9000 10179 11579 8925 10478 19508 14092 12989�9751 8484 7870 7463 
MEAN 290 339 374 288 361 629 470 419�325 274 254 249 
MAX 390 615 756 304 508 1300 778 723�590 342 283 265 
MIN 270 282 298 267 266 361 361 328�276 254 240 242 
CFSM 1.16 1.35 1.49 1.15 1.44 2.51 1.87 1.67�1.29 1.09 1.01 .99 
IN. 1.33 1.51 1.72 1.32 1.55 2.89 2.09 1.93�1.45 1.26 1.17 1.11 

CAL YR 1975�TOTAL 123160 MEAN 337 MAX 1730 MIN 229 CFSM 1.34 IN�18.25 
WTR YR 1976�TOTAL 130318 MEAN 356 MAX 1300 MIN 240 CFSM 1.42 IN�19.31 



--- 

338T	 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126000 MANISTEE RIVER NEAR MANISTEE, MI 


LOCATION.--Lat 44°16'14", long 86°11'56", in NA NWT 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. Corps of Engineers gage-

height telemark at station. 


AVERAGE DISCHARGE.--25 years, 2,000 ft3/s (56.64 m3/s), 15.26 in/yr (388 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,120 ft3/s (202 m3/s) Mar. 30, 1976, gage height, 8,37 ft (2.551 m); maximum gage 

height, 9.15 ft (2.789 m) Feb. 12, 1955 (backwater from ice); minimum daily discharge, 992 ft3/s (28.1 m3/s) Oct. 10, 1966. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,120 ft3/s (202 m3/s) Mar. 30, gage height, 8.37 ft (2.551 m); minimum, 1,060 ft3/s 

(30.0 m3/s) Sept. 20, gage height, 4.31 ft (1.314 m). 


DISCHARGE. IN CUBIC FEET PER SECOND+ WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 1850 1760 3160 1800 5150 2810 2960 2220 1670
2110 2870� 1760 

2 1910 1540 3550 1960 1600 4460 2750 3110 1930 1500 1780
2960�

3 2280 1620 3520 1780 1900 3120�2890 1880 1700 1640
3850 3270 

4 1940 1780 1850 1900 3010�3200 3370 2010 1740 1640
3170 3880 

5 1620 1960 2610 1800 3760 3130 3180 1640 1650
2100 2910�	 1500 


6 1660 1700 2460 1900 1700 3550 3300 2080 2170 1400
3430� 1720 

7 1980 2340 2170 1700 2000 3370 3520 2130 1920 1740 1420
4120�


2000 3850� 1870
8 1890 1880 2390 2100 3250 3340 2430 1510 1640 

9 1840 2170 2600 2200 1700 3200 3200 2510 1560 1610
3330� 1990 

10 1850 2180 2610 2200 3180 3010 2180 1710 1760
1600 3020�	 1660 


2490 	 2850� 1660
11 1590 2170 1300 2000 2990 2990 1910 1680 1840 

12 1550 2250 1200 2400 3010 2810 1970 1780 2100
2560 2940� 1400 

13 1630 2640 2100 1800 2300 2850�2890 1760 2040 1360
3010 2070 


2300 2530� 1710
14 1990 2520 2170 2150 3020 2910 1690 2040 1660 

15 1840 1940 2460 2000 3070 2890 2130 1690 1520
2200 2940�	 1710 


16 2190 1730 2590 	 2100 2400 3080 2540 1990 1520 1770
2770� 1740 

17 2000 1890 2810 1900 2650 3080 2810 2260 1760 1840 1570
2510�

18 1980 2230 2500 2900 3070 3390 2390 1590
1600 2550� 1400 1530 


2020 2590� 1480
19 1390 2000 1400 2700 2990 3760 2000 1690 1380 

20 1760 1850 1600 2600 3050 3760 1780 1800
1800 3080� 1710 1440 


21 1860 2110 1700 	 1900 2800 3020 3460 1900 1600 1760
3300� 1780 

2550 4120� 1960
22 1720 1850 	 2300 2640 3080 3120 2020 1480 1550 


2000 4980� 1700
23 1910 1720 2100 2520 2930 2780 2010 1540 1520 

24 1880 1860 2290 2500 2510 4700�2610 1640 1480 1710
2850 1970 

25 1940 2330 1700 2510 3160 2440 2190 1570 1600
1940 	 3700� 1550 


2090 	 3820� 1580
26 1850 2100 1300 2730 3460 2460 2030 1700 1420 

27 1850 2000 4300� 1820
2020 1850 2930 3790 2530 1710 1600 1420 

28 2380 1910 1650 2200 3030 3880 2780 1850 1710 1680 1640
5020�

29 2020 2100 1600 2200 3010 3670 2400 1980 1880 1460 1620
6280�


2470 6700� 1870
30 1920 2130 2600 --- 3230 2760 2010 1480 1640 

31 1880 --- 2040 2200 5850�2790 --- 1820 1620 ---


TOTAL 58120 61400 72530 	 59700 67480 101090 67080 54910 52060
113000�92030 47540 

1926 3645� 1771
MEAN 1875 2047 2340 2327 3370 2969 2236 1679 1585 

2600 6700� 2220
MAX 2380 2640 3550 3030 5150 3760 3370 2170 1840 


MIN 1390 1540 1600 1200 1600 2850 2400 1690 1460 1360
2510� 1400 

CFSM 1.05 1.15 1.31 1.31 2.05�1.67 .99 .89
1.08 1.89 1.26 .94 

IN. 1.21 1.28 1.52 1.25 1.41 2.11 1.40 1.09
2.36�1.92 	 1.15 .99 


CAL YR 1975�802210 MEAN 2198 5500 MIN 1320��IN 16.77
TOTAL MAX�CFSM 1.23 

WTR YR 1976�846940 2314 6700 1200��IN 17.70
TOTAL MEAN MAX�MIN CFSM 1.30 




 STREAMS TRIBUTARY TO LAKE MICHIGAN 339 

04126200. LITTLE MANISTEE RIVER. NEAR FREESOIL, MI 


WATER-QUALITY RECORDS 


LOCATION.--Lat 44°11'00", long 86°10'00", in NE4 NE1/4 sec.31, T.21 N. R.15 W., Manistee County, Hydrologic Unit 04060103, at partial-

record streamflow station, on right bank 25 ft (8 m) upstream from Sixmile Bridge, 5.8 mi (9.3 km) north of Freesoil, 7.4 mi (11.9 km)
upstream from mouth, and 9.0 mi (14.5 km) southeast of Manistee. 


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


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1956 to current year. 


IN51141149NTATION.--Temperature recorder since October 1956. 


EXTREMES FOR PERIOD OF DAILY RECORD.-

WATER TEMPERATURES: Maximum, 22.5°C June 28, 29, 1971, July 22, 1972; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 20.0°C June 13, 14; minimum, 0.5°C on many days during January and February. 

TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBERTNOVEMBERTDECEMBERTJANUARYTFEBRUARYTMARCH 

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

1 12.5 11.0 9.0 7.5 4.0 2.0 3.0 2.5 1.0 0.5 3.5 2.0
2 11.0 9.5 9.5 8.5 2.0 1.0 3.0 2.5 0.5 •0.5 2.0 1.5
3 10.5 8.5 10.0 9.5 1.0 1.0 2.5 1.0 0.5 0.5 2.5 1.5 
4 11.0 9.5 11.0 10.0 2.0 1.0 1.0 0.5 0.5 0.5 2.5 2.5
5 11.5 10.0 10.5 10.0 4.0 2.0 0.5 0.5 0.5 0.5 2.5 2.5 

6 11.5 10.5 11.0 10.5 4.0 2.5 1.0 0.5 0.5 0.5 2.5 1.5
7 11.0 9.5 11.0 11.0 2.5 2.0 1.0 0.5 0.5 0.5 1.5 1.0 
8 11.0 9.5 11.0 11.0 2.0 2.0 0.5 0.5 0.5 0.5 1.5 1.0 
9 12.0 10.5 11.0 10.5 2.5 2.0 0.5 0.5 1.5 0.5 2.5 1.5

10 11.5 11.0 11.0 9.0 2.5 2.5 0.5 0.5 3.0 1.5 3.0 2.0 

11 11.0 10.0 9.0 7.5 3.0 2.5 0.5 0.5 3.0 3.0 4.0 2.5
12 10.0 8.5 8.0 7.0 3.0 2.5 0.5 0.5 3.5 3.0 3.5 3.0
13 12.5 10.0 7.0 6.0 4.5 2.5 1.5 0.5 4.0 3.0 3.0 2.5
14 13.5 12.0 6.0 5.0 6.5 4.5 1.5 1.0 3.0 2.0 3.0 2.5
15 13.0 12.0 5.0 4.5 6.5 4.0 1.0 0.5 3.5 2.5 3.0 1.5 

16 12.0 10.0 5.5 4.5 4.0 2.5 0.5 0.5 4.0 3.0 3.0 2.5 
17 10.0 8.5 6.5 5.5 2.5 1.0 0.5 0.5 3.0 2.5 3.0 1.5 
18 9.0 7.5 8.0 6.5 1.0 1.0 0.5 0.5 2.5 2.5 4.0 2.5 
19 8.5 8.5 R.0 7.0 1.0 1.0 0.5 0.5 3.0 2.5 7.0 4.0 
20 9.5 8.5 7.5 7.0 1.0 1.0 0.5 0.5 3.5 3.0 6.5 5.0 

21 10.0 9.0 7.0 6.0 1.0 1.0 0.5 0.5 3.5 2.5 5.0 2.0
22 10.0 9.0 6.0 5.5 1.0 1.0 0.5 0.5 2.5 2.0 2.5 1.0
23 12.0 10.0 5.5 5.0 2.0 1.0 0.5 0.5 2.0 1.5 4.0 1.0 
24 12.5 11.5 5.0 4.0 2.0 2.0 0.5 0.5 3.5 2.0 6.5 4.0
25 12.5 10.0 4.0 2.5 2.5 2.0 0.5 0.5 4.5 3.0 7.5 5.5 

26 10.0 8.0 2.S 2.0 2.5 2.5 0.5 0.5 5.0 4.0 9.0 7.5 
27 9.0 8.0 2.5 1.5 3.0 2.0 0.5 0.5 5.0 4.5 9.0 6.0 
28 9.0 8.5 3.5 2.5 2.0 2.0 0.5 0.5 4.5 3.5 7.5 5.0
29 8.5 7.5 4.0 3.5 2.0 2.0 0.5 0.5 4.0 3.5 7.0 6.0
30 7.5 7.0 5.5 4.0 2.5 2.0 1.0 0.5 --- --- 9.0 7.0
31 7.5 7.0 --- 2.5 2.0 1.0 1.0 8.0 7.0 

MONTH 13.5 7.0 11.0 1.5 6.5 1.0 3.0 0.5 5.0 0.5 9.0 1.0 



 

340T STREAMS TRIROTARY TO LAKE MICHIGAN 


04126200 LITTLE mANISTEE RIVER NEAR FREESOIL. MI--CONTINUED 


TEmPERATORt'. (DEG. Cl OF WATER. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


MIN MIN MIN MIN
DAY MAX MAX MAX MIN MAX MAX MIN MAXT


1 7.0 0.0 12.0 9., 17.5 14.5 15.0 13.0 17.0 14.0 15.0 13.5 

2 8.0 5.0 11.0 9.0 17.5 14.5 14.0 13.0 16.5 13.5 13.5 11.5 

3 8.0 6.0 9.0 8.0 17.5 14.5 16.0 12.5 16.5 13.5 15.5 11.5 

4 8.5 6.5 10.0 7.0 17.5 15.0 17.0 13.5 16.0 14.5 15.5 14.0 

5 8.5 6.5 10.0 9.5 18.0 15.0 18.0 15.0 15.0 14.0 15.0 13.0 


6 10.0 7.5 9.5 8.5 18.0 15.0 18.5 15.5 15.5 13.0 15.0 12.5 

7 9.5 7.5 0.0 7.5 18.0 15.0 18.0 16.0 15.5 12.5 16.5 14.0 

8 9.0 6.5 10.5 7.0 18.0 16.0 13.0 15.0 16.0 12.5 17.0 15.0 

9 9.0 6.0 13.0 9.5 19.0 16.5 16.5 15.5 16.5 13.5 16.0 14.0 

10 7.5 6.5 14.0 11.5 18.5 16.5 18.0 16.0 15.0 14.0 14.5 13.0 


11 7.5 5.5 13.5 11.5 19.5 16.5 19.5 16.5 17.0 14.0 15.0 13.0 

12 8.0 5.0 13.5 10.0 19.5 17.0 17.5 15.5 17.5 16.0 15.5 13.0 

13 8.5 6.0 12.5 10.5 20.0 17.5 16.5 14.5 17.5 16.0 15.5 13.5 

14 11.5 8.0 15.0 12.0 20.0 17.0 18.5 15.5 16.5 15.0 15.0 14.0 

15 13.0 11.5 14.0 13.0 17.5 17.0 18.0 16.0 15.5 13.0 14.5 13.5 


16 15.5 12.5 14.5 13.5 17.0 14.5 17.5 15.5 15..0 12.0 14.0 13.5 

17 15.5 14.5 13.5 12.0 17.0 13.5 17.0 14.0 15.5 12.0 15.0 13.0 

18 16.0 14.5 13.5 10.0 17.0 15.0 17.5 14.0 15.5 12.5 14.5 12.5 

19 15.5 13.5 13.5 10.0 17.0 14.0 16.0 14.5 17.0 14.0 14.5 13.0 

20 14.0 12.5 16.0 12.5 17.0 14.0 15.0 14.5 18.0 15.5 14.5 13.0 


21 13.0 12.0 16.0 14.0 16.5 14.0 17.0 13.5 17.5 15.0 13.0 11.5 

22 13.0 11.0 15.5 12.5 16.5 14.5 17.5 15.0 17.5 15.0 11.5 10.5 

23 12.0 10.0 14.5 12.0 17.0 14.5 19.0 16.5 17.5 15.0 12.0 10.5 

24 11.5 8.0 14.0 11.5 16.0 15.0 19.0 16.0 17.5 14.5 11.0 9.0 
25 8.5 7.5 14.0 11.5 17.5 14.5 10.5 15.5 16.0 15.0 10.5 9.0 


26 7.5 6.0 14.5 11.0 18.0 15.0 18.0 15.5 16.5 15.0 11.0 10.0 

27 6.0 5.0 15.0 12.0 19.0 16.0 19.0 16.0 17.5 15.0 10.5 10.0 

28 9.5 5.0 14.5 13.5 17.5 16.0 17.5 14.5 17.5 16.0 10.5 9.0 

29 10.5 7.0 14.0 13.0 16.5 15.0 18.0 15.0 16.5 14.0 11.0 8.5 

30 10.5 9.5 13.5 13.0 15.0 14.0 17.5 15.0 13.5 12.0 11.5 9.5 

31 --- --- 15.5 13.5 --- --- 17.0 15.5 15.0 12.0 --- ---


MONTH 16.0 5.0 16.0 7.0 20.0 13.5 19.5 12.5 18.0 12.0 17.0 8.5 
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341
STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04126520 MANISTEE RIVER AT MANISTEb, MI 

(National stream-quality accounting network and pesticide station) 


LOCATION.--Lat 44°14'54", long 86°19'25", in N104 NWT sec.12, T.21 N., R.17 W., Manistee County, Hydrologic Unit 04060103, at upstream 

side of bridge on Washington Street (revised), in Manistee, and 1.0 mi (1.6 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 current year. 

WATER TEMPERATURES: November 1974 to current year. 


REMARKS.--Daily record based on samples collected at mid-stream from bridge on U.S. Highway 31, 1,400 ft (427 m) upstream from station. 

Daily samples collected at 1445 hours from Oct. 1 to Jan. 10, Apr. 5 to Sept. 30, and between 0900 and 1000 hours from Jan. 11 to 

Apr. 4. Water discharge measurements are made at times of monthly sampling. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 1,680 micromhos Nov. 18, 1974; minimum daily, 236 micromhos, Apr. 6, 1976. 

WATER TEMPERATURES: Maximum daily, 24.5°C Aug. 1-3, 1975; minimum daily, 0.0°C Feb. 2-5, 1976. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum daily, 1,280 micromhos Oct. 11; minimum daily, 236 micromhos Apr. 6. 

WATER TEMPERATURES: Maximum daily, 23.5°C July 11; minimum daily, 0.0°C Feb. 2-5. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� IMME-

CIFIC� DIATE FECAL STREP-�NON-


INSTAN- CON-� PER- COLI- COLI- TOCOCCI�CAR-

TANFOUS DUCT-� 015- CENT FORM FORM (COL- HARD- BONATE

DIS- ANCF�
PH TEMPER- SOLVED SATUR- (COL. (COL. ONIES NESS HARD-


TIME CHARGE (MICRO-�ATUPE OXYGEN ATION�PER��
T PER PER (CA,MG) NESS

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

OCT 
08• • •. 1300 2340 650 7.6 12.5 290 62 30 --

NOV 
115••• 1300 2700 536 8.0 10.5 9.8 89 100 48 18 240 76 

DEC 
10... 1230 2870 574 7.9 1.5 12.3 90 19 35 210 62 

JAN 
07... 1400 2540 550 7.9 .0 12.8 89 390 120 37 230 74 
FEB 
10... 
MAR 

1200 3660 440 7.8 1.0 9.5 68 720 70 43 200 _41 

10... 1200 4090 368 7.9 1.5 11.6 83 220 350 47 150 20 
APR 
07... 1200 3780 295 7.6 7.0 11.0 92 280 200 32 130 18 
MAY 
12... 1230 2770 310 8.1 12.0 10.0 94 170 78 3 150 9 

JUN 
10... 1100 2420 318 8.2 21.0 8.9 101 91 48 28 180 29 

JUL 
14... 1145 3340 376 8.3 22.0 7.5 87 28 180 21 
AUG 
04... 1230 2030 429 8.1 20.5 8.6 96 260 50 55 190 32 
SEP 
09... 1000 2180 376 8.0 19.0 4.6 50 1600 140 69 190 57 

DIS- DIS-
DIS- SOLVED SODIUM SOLVED DIS- DIS-

SOLVED 
CAL-

WAG-
NE-

DIS-
SOLVED 

AD-
SORP-

PO-
TAs- 9ICAP- CAR-

ALKA-
LINITY CARBON 

DIS-
SOLVED 

SOLVED 
CHLO-

SOLVED 
FLUO-

CIUM SIUM SODIUM TION SIUM BONATE BONATE AS DIOXIDE SULFATE RIDE RIDE 

DATE 
(CA) 

(MG/L1 
(MG) 
(MG/L) 

(NA) 
(MG/L) 

RATIO (K) 
(MG/L) 

(HCO3) 
(MG/L1 

(CO3) 
(MG/L) 

CAC03 
(4G/L) 

(CO2) 
(MG/L) 

(504) 
(MG/L) 

(CL) 
(MG/L) 

(F) 
(MG/L) 

OCT 
08... 190 0 156 7.6 --

NOV 
05••• 72 14 13 .4 1.6 200 0 164 3.2 12 53 .0 
DEC 
10... 63 13 24 .7 2.0 180 0 148 3.6 15 77 .2 

JAN 
07••• 72 13 16 .5 2.0 190 0 156 3.8 12 76 .2 

FEB 
10... 59 13 14 .4 1.4 194 0 159 4.9 14 50 .2 

MAR 
10... 44 10 8.3 .3 1.2 158 0 130 3.2 12 29 .3 

APR 
117••• 
MAY 

38 8.1 7.1 .3 1.1 136 0 112 5.5 11 22 .1 

12... 43 11 11 .4 1.2 172 0 141 2.2 9.2 30 .1 
JUN 
10... 52 11 11 .4 1.2 184 0 151 1.9 13 32 .1 

JUL 
14... 

AUG 
52 12 15 .5 1.4 194 0 159 1.6 13 40 .1 

04... 53 13 15 .5 1.1 192 0 157 2.4 16 38 .1 
SEP 
09... 52 14 15 .5 1.1 162 0 133 2.6 12 38 .1 
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342� STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUEL 


DIS-� SUS.
DIS...� SUS...�

SOLVED SOLVED DIS... TOTAL� PENDEO SED. 


DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTAL�
SUS- SEDI- SIEVE 

SOLVED� SOLIDS NITRO-�NITRO... PHOS...��MENT��
(REST- (SUM OF PLUS��� PENDED _DIAM. 

SILICA�CONSTI-TGEN DIS-TT
DUE AT (TONS� PHORUS�
NITRATE GEN���SEDI- % FINER 

(SI02)� (N)�(NO3) MENT�THAN
180 C) TUENTS) PER��(N)�(P)��CHARGE�


DATE�(MG/L)��(MG/L) (MG/L)�
(MG/L) (MG/L) DAY)��(MG/L)��(MG/L) (MG/L)��(T/DAY) .062 MM 


OCT 

OR... .15 .49 2.2 .03 9 57 100 

NOV 
05... 7.8 258 272 1880 .18 .57 2.5 .02 1 7.3 100 
DEC 
10... 8.3 302 291 2340 .22 .63 2.8 .01 6 46 100 

JAN 
07... 8.9 312 294 2140 .30 .55 2.4 .03 60 411 100 

FEP 
10•••_ 8.9 277 256 2740 .36 .50 2.2 .03 3 30 100 

MAR 
10... 7.6 202 190 2230 .30 .50 2.2 .04 12 133 100 

APR 
07... 5.0 178 159 1820 .17 .52 2.3 .03 12 122 100 
MAY 
12... 5.2 229 195 1710 .13 .46 2.0 .03 4 30 100 

JUN 
10 • • • 5.7 235 217 1540 .15 .60 2.7 .04 5 33 100 

JUL 
14... 7.2 250 236 2250 .10 .80 3.5 .03 6 54 100 

AUG 
04... 6.2 240 237 1320 .09 .34 1.5 .04 12 66 100 

SEP 
09... 6.8 259 219 1520 .11 .29 1.3 .05 4 24 100 

DIS-�DIS-

DIS- TOTAL SOLVED TOTAL SOLVED�DIS..�DIS-


TOTAL SOLVED CAD- CAD- CHRO.. CHRO- TOTAL SOLVED TOTAL SOLVED TOTAL 

ARSENIC ARSENIC MTUM�MTUM�
MIUM COBALT COBALT COPPER COPPER IRON 


TIME�(AS) (AS)��(CD)��(CR)� (CU) (CU)��

MIUM�


(CD) (CR)�(CO) (CO)�� (FE) 

DATE�(UG/L) (UG/L)��(UG/L)�(UG/L) (UG/L)��(UG/L)��(UG/L) (UG/L)��(UG/L)
(UG/L)� (UG/L) 


OCT 

08e.. 1300��1 1��0� 0�
8�340 


JAN 

1� 2��0��0 0��10�0�220 


0�<10 0��0 0��


07... 1400��0�2 <10 

APR 

7... 1200�0 0��0 0��10� 0��0 0��
410 


JUL 

14...�0 1 10 <10��1�


<10�0 


280
1145�0��1�� 0�0 0��


DIS-� DIS... 

DIS...� TOTAL� TOTAL� DIS-�
DIS-�SOLVED�DIS-�SOLVED� TOTAL 

SOLVED TOTAL SOLVED MAN...�
MAN- TOTAL SOLVED SELE.. SELE... TOTAL SOLVED ORGANIC 

IRON�LEAD GANESE GANESE MERCURY MERCURY NIUM�ZINC�
LEAD� NIUM�ZINC CARBON 

(FE)�(PR)��(MN)��(HG)�� (ZN) (ZN)��
(PB) (MN) (HG) (SE) (SE)�� (C) 


DATE�(UG/L)�(UG/L)��(UG/L)�(UG/L)�WG/L) (UG/L) (UG/L)��
(UG/L) (UG/L)�(UG/L)�(UG/L)��(MG/L) 


OCT 

8... 18 40 0��.0��0�0�30 0��
9.8 


JAN 

07...�40�9� .0 .0��0�0�30 10��


40�7�� .0 


7.2 

APR 

07...�40�0�� <.5� .”. 6.5 


20�20 10��


3 20 10��<.5�0 0��20��

JUL 

44...� <.5�0 10 0��
50�6 4��30 10��<.5�0�� --




 

   

�
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STREAMS TRIBUTARY TO LAKE MICHIGANT
 

04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


CHLOR-

ALDRINTDANETDODTDDETDDT 


INTINTINTINTIN 

BOTTOM TOTAL BOTTOM BOTTOM BOTTOM BOTTOM 

MA-TTMA-T TOTALT
MA-T

TTMF ALDPIN TEPTAL DANE TERIAL ODD TFRIAL DOE TERIAL DDT TERIAL 


DATET(UG/L) (UG/KG) (UG/L) (Ur,/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


TOTALTMA-TCHLoP- TOTALTTOTALT MA-


Nov 

05• • .�1300TND NnTTND NO NDTTTND NDTTTND
ND NDT


MAY 

T
 ND NDTND 


AUG 

4... 1230TNDTND�ND�ND�


ND�ND ND NDTTTTNDTTNDT
12... 1230TND 


ND 


HEPTA 

AZINON FLORIN ENDRIN�ETHION�CHLOR 


IN IN IN� IN�


DI- DI-


IN� TOTAL 


TOTAL BOTTOM TOTAL BOTTOM BOTTOMTBOTTOM TOTAL BOTTOM HEPTA-

DI- MA- DI- MA-TMA-TMA-TMA-TT
TOTAL TOTALTHEPTA- CHLOR 

AZINON TFRIAL TEPIALTTERIAL ETHION TERIAL CHLOR TERIAL EPDXIDE
ELOPIN ENDRIN 


DATE�(0G/L) (UG/KG) (uG/KG)T(uG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L)
(UG/L) (uG/L) 


NOV 

054,.. ND ND���ND NDTTTND NDTTNDTNDT
ND 


MAY 

12".�ND ND��ND NDTTTTND 


NOTND 


NDT


AUG 

NO ND ND NDTTTND 


040.4, ND��ND�ND�ND�ND�ND 


HEPTA..� MALA-T METHYLTMETHYL 


CHLORTLINDANE�THIONT PARA�
TRI.. 

EPDXIDE�IN� TOTAL THION 
 THION 
IN ROT-�BOTTOM BOTTOM METHYL IN POT-�TOTAL 

IN�TOTAL��TOTAL��

TOTAL��METH..�METHYL IN 007-�

TOM MA- MA-�MA-TPARA-�TRI-TTpARA-TOTAL MALA..�OXY-TTOM MA- TOM MA-T
TERIAL LINDANE TERIAL THION TERIAL. CHLOR THION TERIAL THION TERIAL THION 

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

Nov 

ND 


MAY 

12... ND NO����NO NDTTND NDTTNDTT


ND����������
5... ND ND NO ND ND ND ND ND ND 


ND ND� ND ND 

AUG 

4... ND�ND�ND ND��ND�ND 


PARA...�TOX...�TRI-
THION�APHFNE�THION�2.4...D�2,4,5-T�SILVEX 

INTIN�IN�IN�IN�IN 
BOTTOM TOTAL BOTTOM TOTAL BOTTOMTBOTTOMTBOTTOMTBOTTOM 

MA-TMA-�MA-��TOTAL�TOTAL�Tnx-TTRI... TOTAL MA-��MA-�MA-


TERIAL APHENE TERIAL THTON TERIAL 2,4-D 
 TERIAL 2,4,5..1 TERIAL SILVEX TERIAL 


DATE (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) MG/11 (UG/KG) 


NOV 
 �

NO NO
5... ND ND ND���


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

PFRTPHYTON 


LENGTH PERI-TUNCOR- UNCOR- BIOMASS 

OFT
PHYTON PERI- RECTED RECTED CHLORO-

EXPO- BIOMASS PHYTON PERI- PERI- PHYLL 

SURE TOTAL BIOMASS PHYTON PHYTON RATIO 

(DAYS) DRY�� CHLORO- PERI-
ASH CHLORO... 


WEIGHTT PHYTON
WEIGHT PHYLL A PHYLL B�

DATETG/So MT
G/S0 M mG/Sn M MG/SQ M (UNITS) 


NOV 

05... 28 2.20TT.400 3.50TT.500T530 
FEB 
10... 34 .500��.400 .100��.000�1400 

MAY 
12... 35 55.1 37.7 59.6T.000 290 

AUG 
04... 21 13.4TT10,3 21.2��5.59�150 

ND--NOT DETECTED 




 

 

344T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 8, 1975 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


4,600 CELLS/ML 


_ORGANISM NAME _COMMON NAME_�PER_CENT
CELLS/ML�


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 

....SCENEDESMUS 360 8 

..VOLVOCALES 

...VOLVOCACEAE 

....PANDORINA 


TOTALS 360 8 

L� _Q 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


0� 810 18
....CYCLOTELLA 

D ....MELOSIRA 2,400 53 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....COCCONEIS 90 2 

...CYMBELLACEAE 

....CYMBELLA 180 4 

...GOMPHONEMATACEAE 

....GOMPHONEMA 90 2 

...NAVICULACEAE NAVICULOID 


L� 0
....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 3,800 83 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 


TOTALS 360 
 8 

EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS 90 --Z 


TOTALS 90 2 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV. 5, 1975 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,200 CELLS/ML 


NAME� PERCENT
_ORGANISM NAME _COMMON CELLS/ML�


T

CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 
T
 

L ....ANKISTRODESMUS 0 


CHRYSOPHYTA 

.8ACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 
 �


D ....CYCLOTELLA 870 39
�
 
....MELOSIRA 240 11 
..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 140T6 

....COCCONE1S 140T6 

...CYMBELLACEAE 

....CYMAELLA 69T3 

...FRAGILAPIACEAE 

....SYNEDRA 35T2 

...GOMPHONEMATACEAE 

....GOMPHONEMA 100T5 
...NAVICULACEAE NAVICULOID 
....NAV/CULA 240T11 
...NITZSCHIACEAE 
....NITZSCHIA -----i9�_aT


1,900
TOTALST86 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 

....DINOBRYON 35�2 

....00HROMONAS 2~Q 12 
TOTALS 310TT14 


DEC. 10, 1975 
1230 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

180 CELLS/ML 

_ORGANISM__NAME _COMMON__NAME CELLS/ML PER_CENT 

CHRYSOPHYTA 
.8ACILLARIOPHYCEAF DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 

DT....CYCLOTELLA 30 17 
LT....MELOSIRA 0 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....COCCONEIS 15 8 
...CYMBELLACEAE 
....CYMBELLA 15 8 
...DIATOMACEAE 

LT....OIATOMA 
...EUNOTIACEAE 

DT....EUNOTIA 30 17 
...FRAGILARIACEAE 

DT....ERAGILAPIA 30 17 
...GOMPHONEMATACEAE 
....GOMPHONEMA 15 8 
...NAVICULACEAE NAVICULOID 

DT....NAVICULA 37 21 
....NEIOIUM 0 
...NITZSCHIACEAE 
....NITZSCHIA 

TOTALS 180 100 
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 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JAN. 7, 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


9 CELLS/ML 


_ORGANISM NAME _COMMON NAME_TCELLS/MLT
PER_CENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAETDIATOMS 

..PENNALEST PENNATE 
...ACHNANTHACEAE 

L ....COCCONEIS 0 
...GOMPHONEMATACEAE 

O ....GOMPHONEMA 5�50 
...NAVICULACEAETNAVICULOID 


D ....NAVICULA 5T50 

...NITZSCHIACEAE 


L ....NITZSCHIA 

TOTALS 9T100 


FEB. 10, 1976 

1200 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


76 CELLS/ML 


_ORGANISM__NAME _COMMON__NAME_ CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS _a 

TOTALS 6 8 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 6 8 

....COCCONEIS 6 8 

...CYMBELLACEAE 

....CYMBELLA 6 
 8 

...DIATOMACEAE 


LT
....DIATOMA 
 0 

...FRAGILARIACEAE 

....FRAGILARIA 6 
 8 

...GOMPHONEmATACEAE 


D ....GOMPHONEMA 12 
 15 

...NAVICULACEAE NAVICULOID 


DT 23 31
....NAVICULA 

...NITZSCHIACEAE 


DT
....NITZSCHIA 

TOTALS 70 
 93 




 

�
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE• MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAR. 109 1976 
1200 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

220 CELLS/ML 

...ORGANISM�NAME _COMMON__NAME_ CELLS/ML PERCENT 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
oePENNALES 
...ACHNANTHACEAE 

D ....ACHNANTHES 
....00000NEIS 
...CYMBELLACEAE 
....AMPHORA 
....CYMBELLA 
...DIATOMACEAE 
oemeDIATOMA 
...GOMPHONEMATACEAE 

D ....GOMPHONEMA 
...MERIDIONACEAE 

L�....MERIDION 
...NAVICULACEAE 

L ....GYROSIGMA 
L�....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
...SURIRELLACEAE 
....SURIRELLA 

DIATOMS 
PENNATE 

NAVICULOID 

TOTALS 

40 
10 

10 
10 

30 

89 

20 

220 

18 
5 

5 
5 

14 

41 

0 

0 
0 

9 

102 

APR. 7, 1976 
1200 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

620 CELLS/ML 

...ORGANISM�NAME ...COMMON NAME.., CELLS/ML PERCENT 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
opeCENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
oePENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....00000NEIS 
...CYMBELLACEAE 
....CYMBELLA 
...DIATOMACEAE 
....DIATOMA 
oesGOMPHONEMATACEAE 

D ....GOMPHONEMA 
...MERIDIONACEAE 

L�....MERIDION 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 

D ....NITZSCHIA 

DIATOMS 
CENTRIC 

PENNATE 

NAVICULOID 

TOTALS 

69 

69 
23 

23 

23 

190 

69 

620 

11 

11 
4 

4 

4 

30 

0 

11 

_Zge
101 

eCHRYSOPHYCEAE 
..CHRYSOMONADALES 
...00HROMONADACEAE 

L ....00HROMONAS 

YELLOW—BROWN ALGAE 



 
348 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAY 12, 1976 

1230 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,400 CELLS/ML 


_ORGANISm__NAmE _COMMON NAME_ 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...mICRACTINIACEAE 

0T....mICRACTINIUm 
...o0CYSTACEAE 
....ANKISTRODESmUS 
....DICTYOSPHAEPIum 
....KIRCHNERIELLA 
....TETRAEDRON 
...SCENEDESMACEAE 
....SCENEDESMUS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAmYDOMONAS 

TOTALS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 

D ....CYCLOTELLA 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....COCCONEIS 
...CYMBELLACEAE 

LT....CYMBELLA 
...DIATOmACEAE 
....DIATOmA 
...FRAGILARIACEAE 

LT....ASTERIONELLA 
LT....FRAGILARIA 
....SYNEDRA 
...NAVICULACEAE NAVICULOID 
....NAVICULA 
....STAURONEIS 
...NITZSCHIACEAE 
....NIT7SCHIA 

TOTALS 

CELLS/ML PER_CENT 


240 17 


61 4 

140 10 

100 7 

20 1 


81 6 


_22 

670 46 


260 19 


40 3 


0 


40 3 


0 

0 


81 6 


100 7 

20 1 


-2111/. _Li 

750TT53 




349 STREAMS TRIBUTARY TO LAKE MICHIGAN�
 

04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 10, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


4,000 CELLS/ML 


_ORGANISM NAMET_COMMON NAMETCELLS/MLT
PERCENT 


CHLOROPHYTA 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 

....KIRCHNERIELLA 

...SCENEDESMACEAE 

....SCENEDESMUS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 


DT
....MELOSIRA 

...RHIZOSOLENIACEAE 


LT
....RHIZOSOLENIA 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

...CYMBELLACEAE 

....CYMBELLA 

...DIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAF 

....FRAGILARIA 

....SYNEDRA 

...GOMPHONEMATACEAF 

....GOMPHONEMA 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 


...SURIRELLACEAF 


....SURIRELLA 


...TABELLARIACFAE 

LT
....TABELLARIA 


.CHRYSOPHYCEAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 


....DINOBRYON 


....00HROMONAS 


GREEN ALGAE 


DIATOMS 

CENTRIC 


PENNATE 


NAVICULOID 


120 3 
60 1 

TOTALS 240 5 

60 1 
1,600 39 

0 

90 2 

60 1 

30 1 

390 10 
30 1 

60 1 

210 

300 7 

30 1 

TOTALS 2,800 
__a 
69 

YELLOW-BROWN ALGAE 

480 

TOTALS 510 13 

CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOID 
...CHROOCOCCACEAE 
....ANACYSTIS __Ata 

TOTALS 480T12 




350T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JULY 14, 1976 

1145 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


3,800 CELLS/ML 


_ORGANISM NAME _COMMON NAME CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 


L ....SCHROEDERIA 0 

...MICRACTINIACEAE 


L�
....MICRACTINIUM 0 

...00CYSTACEAE 

....ANKISTRODESMUS 77 2 

....KIRCHNERIELLA 61 2 


L� 0
....00CYSTIS 

...SCENEDESMACEAE 

....SCENEDESMUS 120 3 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 


L ....CHLAMYDOMONAS 0 

...VOLVOCACEAE 

....EUOORINA -252 


TOTALS 540 13 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 170 4 

....MELOSIRA 450 12 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 92 2 

....COCCONEIS 61 2 

...CYMBELLACEAE 

....CYMBELLA 31 1 

...FRAGILARIACEAE 


L ....SYNEDRA 0 

...GOMPHONEMATACEAE 

....GOMPHONEMA 31 1 

...NAVICULACEAE NAVICULOID 

....NAVICULA 140 4 

....PINNULARIA 31 1 

...NITZSCHIACEAE 

....NITZSCHIA 152 


TOTALS 1,200 31 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...MALLOMONADACEAE 

L ....MALLOMONAS 0 

...00HROMONADACEAE 

L ....DINOBRYON 
 0 

....00HROMONAS ___ti 


TOTALS 77 
 1 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 92 
 2 

..0SCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 

....ANABAENA 320 9 


0 ....APHANIZOMENON Ls= -12 

TOTALS 2,000 53 




�

351 

��

�
 
STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


AUG* 4, 1976 

1230 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


4,200 CELLS/ML 


...ORGANISM�NAME 	 _COMMON__NAME_ CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

eCHLOROPHYCEAE 

"CHLOROCOCCALES 

soo0OCYSTACEAE 

owANKISTRODESMUS 270 6 

eo..SELENASTRUM 110 3 

...SCENEDESMACEAE 

4,,,,SCENEDESMUS 210 


TOTALS 590 14 


CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
"CENTRALES CENTRIC 
se,COSCINODISCACEAE 
,,..CYCLOTELLA 53 1 

0 soo.MELOSIRA 1,600 38 
eoPENNALES PENNATE 
mACHNANTHACEAE 
....ACHNANTHES 160 4 
ettooCOCCONEIS 53 1 
osoCYMBELLACEAE 
....CYMBELLA 53 1 
oo.FRAGILARIACEAE 

L 	 eo,,FRAGILARIA 0 
....SYNEDRA 27 1 
...GOMPHONEMATACEAE 
,,,,,GOMPHONEMA 53 1 
ee,NAVICULACEAE NAVICULOID 
eo..NAVICULA 130 3 
eoeNITZSCHIACEAE 
....NITZSCHIA 160 4 
4.,,,TABELLARIACEAE 

L�
4.,,,,TABELLARIA 

TOTALS 2,300 54 


,CHRYSOPHYCEAE YELLOW—BROWN ALGAE 

oeCHRYSOMONADALES 

essOCHROMONADACEAE 

.1....DINOBRYON 110 3 

4,...00HROMONAS _____52 

TOTALS 160 4 

CYANOPHYTA� BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

"CHROOCOCCALES�COCCOID 

...CHR000OCCACEAE 


L esseANACYSTIS 


oe0SCILLATORIALES FILAMENTOUS 
,,,,,NOSTOCACEAE 

D oe..APHANIZOMENON 1,000�24 
...OSCILLATORIACEAE 
.,,,OSCILLATORIA 

TOTALS�1,100�25 

EUGLENOPHYTA EUGLENOIDS 
eCRYPTOPHYCEAE CRYPTOMONADS 
eeCRYPTOMONIDALES 
oo.CRYPTOCHRYSIDACEAE 
w eCHROOMONAS Laa�__a 

TOTALS�110�3 
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352T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 9, 1976 

1000 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,800 CELLS/ML 


NAME
...ORGANISM� ...COMMON�NAME_ CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEDERIA 26 1 

...00CYSTACEAE 

....ANKISTRODESMUS 100 4 

...SCENEDESMACEAE 

....SCENEDESMUS 160 6 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS __-__2k _1 


TOTALS 310 12 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 78 3 

....MELOSIRA 160 6 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 26 1 

....COCCONEIS 26 1 

...CYMBELLACEAE 


L� 0
....AMPHORA 

....CYMBELLA 26 1 

...FRAGILARIACEAE 

....ASTERIONELLA 100 4 

....ERAGILARIA 26 1 

...NAVICULACEAE NAVICULOID 

....NAVICULA 160 6 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 680 26 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..0SCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 


D ....APHANI7OMENON 
 22
--1:2 

TOTALS 1.300 45 


EUGLENOPMYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOCHRYSIDACEAE 


....CHROOMONAS 340 
 12 


...CRYPTOMONODACEAE 


....CRYPTOMONAS _--_212 --Z 

TOTALS 550��19 


NOTE: D�
DOMINANT ORGANISM; GREATER OR EQUAL TO 15% 

L�
LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
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04126520 MANISTEE RIVER AT MANISTEE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

ONCE-DAILY 


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


1 463 683 435 422 356 439 498 346 302 473 697 458 
2 513 530 684 339 395 326 288 448 352 386 617 383 
3 698 589 438 --- 385 317 250 472 324 397 441 398 
4 554 385 461 382 507 612 270 304 302 342 403 529 
5 357 566 393 495 478 404 271 339 324 515 531 424 

6 423 371 422 625 570 405 236 360 333 347 467 374 
7 381 380 694 --- 406 463 285 498 625 647 406 395 
8 556 701 350 359 476 367 281 314 341 396 546 423 
9 654 688 359 --- 442 294 279 306 315 355 529 436 
10 650 508 520 382 408 305 277 428 327 396 416 522 

11 1280 368 554 570 414 340 289 555 391 349 385 385 
12 654 413 378 866 681 557 342 353 351 439 443 376 
13 534 452 384 578 366 435 313 415 332 423 351 402 
14 401 414 404 437 395 349 247 372 411 432 560 421 
15 546 407 373 464 585 340 246 437 329 364 394 443 

16 565 378 493 554 418 530 258 328 362 359 382 460 
17 728 436 396 484 413 409 312 386 363 386 403 838 
18 851 379 500 754 405 384 275 525 370 356 372 389 
19 452 379 445 419 448 332 374 350 358 383 600 489 
20 584 366 398 391 342 362 296 313 351 415 448 434 

21 487 464 485 582 353 370 344 354 404 386 358 376 
22 520 429 537 420 368 409 308 343 343 372 412 385 
23 493 445 390 504 527 284 312 430 347 394 406 449 
24 606 749 331 475 401 283 557 345 486 378 368 376 
25 670 852 324 471 492 328 348 334 379 375 464 440 

26 523 435 349 435 368 294 297 503 388 678 446 377 
27 510 425 435 399 340 293 317 327 398 400 441 422 
28 893 565 345 569 487 279 332 428 350 379 404 545 
29 444 374 372 415 342 248 349 333 387 372 439 404 
30 561 438 331 752 --- 275 305 507 397 354 423 472 
31 599 --- 347 473 282 --- 332 --- 435 452 ---

MAX 1280 852 694 866 681 612 557 555 625 678 697 838 
MIN 357 366 324 339 340 248 236 304 302 342 351 374 

TEMPERATURE (DEG.�C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
ONCE-DAILY 

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

1 
2 
3 
4 
5 

14.0 
14.0 
13.5 
13.5 
13.5 

11.0 
11.0 
11.0 
11.5 
11.5 

4.5 
4.0 
3.5 
3.0 
3.0 

2.0 
2.0 

........ 
1.0 
1.5 

0.5 
0.0 
0.0 
0.0 
0.0 

2.0 
2.0 
2.0 
2.0 
2.0 

6.5 
6.0 
6.5 
6.5 
6.5 

11.0 
11.5 
11.0 
10.5 
11.0 

18.0 
18.0 
18.0 
19.0 
19.5 

20.0 
20.0 
20.0 
20.5 
21.0 

21.5 
21.0 
21.0 
21.0 
21.0 

19.5 
19.0 
19.0 
19.5 
19.0 

6 
7 
8 
9 
10 

14.0 
14.0 
14.0 
14.0 
14.0 

12.5 
12.5 
12.5 
12.5 
12.0 

3.0 
3.0 
2.5 
2.5 
3.0 

2.0 
---
1.0 
---
1.0 

0.5 
0.5 
1.0 
1.0 
1.0 

2.0 
1.5 
1.5 
1.5 
1.5 

7.0 
8.0 
7.5 
7.5 
7.5 

10.5 
10.0 
10.0 
11.5 
12.0 

19.5 
20.0 
20.5 
21.0 
21.5 

21.5 
22.0 
22.0 
22.0 
22.5 

20.5 
20.5 
20.5 
20.5 
20.5 

19.0 
19.5 
20.0 
19.5 
19.0 

11 
12 
13 
14 
15 

14.0 
13.5 
14.0 
14.5 
14.5 

11.0 
10.0 
8.5 
8.0 
8.0 

3.0 
2.5 
2.5 
3.5 
3.5 

1.0 
1.0 
1.0 
0.5 
0.5 

1.0 
1.0 
1.0 
0.5 
1.0 

1.5 
1.5 
1.5 
1.5 
1.5 

7.0 
7.0 
7.5 
9.0 
12.5 

12.0 
12.5 
13.0 
13.0 
14.5 

21.5 
22.0 
22.5 
23.0 
23.0 

23.5 
21.0 
21.0 
21.0 
23.0 

21.0 
21.5 
22.0 
21.5 
21.0 

19.0 
19.0 
19.0 
19.0 
19.0 

16 
17 
18 
19 
20 

14.0 
13.5 
13.0 
13.0 
12.5 

8.0 
8.5 
9.5 
9.5 
9.5 

3.0 
1.5 
1.5 
1.5 
1.0 

0.5 
0.5 
0.5 
0.5 
0.5 

1.0 
1.0 
1.0 
1.5 
1.5 

2.0 
1.5 
2.0 
2.5 
3.0 

12.5 
13.0 
14.0 
14.0 
14.0 

15.0 
13.5 
13.5 
13.5 
15.0 

22.0 
20.0 
21.5 
21.0 
21.0 

22.0 
22.0 
22.0 
22.0 
21.5 

20.5 
20.0 
20.0 
20.5 
22.0 

18.5 
18.5 
18.0 
18.0 
18.0 

21 
22 
23 
24 
25 

12.5 
12.5 
13.0 
13.5 
13.5 

9.0 
7.5 
7.0 
6.5 
5.5 

1.5 
1.5 
1.0 
1.0 
1.0 

0.5 
0.5 
0.5 
0.5 
0.5 

2.0 
1.5 
1.5 
1.5 
2.0 

3.5 
3.0 
3.0 
3.5 
3.5 

13.5 
13.0 
13.0 
12.5 
11.0 

15.0 
15.0 
15.0 
14.5 
15.0 

21.0 
21.0 
21.5 
21.5 
21.0 

21.5 
22.0 
22.5 
22.5 
23.0 

22.0 
22.5 
22.0 
22.0 
22.0 

16.5 
15.5 
16.0 
15.5 
15.0 

26 
27 
28 
29 
30 
31 

12.5 
12.5 
12.0 
12.0 
11.5 
11.0 

5.0 
4.5 
4.5 
4.5 
4.5 
---

1.0 
1.5 
1.5 
1.0 
1.0 
1.5 

0.5 
0.5 
0.5 
1.0 
1.0 
1.0 

2.5 
2.5 
2.5 
2.5 
....... 

4.5 
4.5 
5.0 
5.5 
6.0 
6.5 

9.0 
8.5 
9.0 
9.5 
10.0 
---

15.5 
15.5 
16.0 
16.5 
16.5 
17.0 

21.5 
22.0 
22.0 
21.5 
21.0 
---

23.0 
23.0 
22.5 
22.0 
22.5 
22.0 

22.0 
23.0 
22.0 
20.5 
20.0 
20.0 

15.0 
15.0 
15.0 
14.5 
15.0 
---

MAX 14.5 12.5 4.5 2.0 2.5 6.5 14.0 17.0 23.0 23.5 23.0 20.0 
MIN 11.0 4.5 1.0 0.5 0.0 1.5 6.0 10.0 18.0 20.0 20.0 14.5 




354T STREAMS TRIBUTARY TO LAKE MICHIGAN 


04127000 BOARDMAN RIVER NEAR MAYFIELD, MI 


LOCATION.--Lat 44°38'18", long 85°31'10", in SEA NEU 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.--223 mil (578 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--June 1952 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 760 ft (230 m) by barometer. 


REMARKS.--Water-discharge records good. Flow regulated by hydroelectric powerplant 0.9 mi (1.4 km) above station. 


AVERAGE DISCHARGE.--24 years, 194 ft3/s (5.494 m3/s), 11.81 in/yr (300 minVyr). 


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 ft T
(1.33 m3/s) Nov. 2, 3, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 968 ft3/s (27.4 m3/s) Mar. 27, gage height, 6.37 ft (1.942 m); minimum, 86 ft3/s 

(2.44 m3/s) Jan. 11, gage height, 2.96 ft (0.902 m); minimum daily, 119 ft3/s (3.37 m3/s) Aug. 20. 


DISCHARGE+TIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


DAY OCT DECTTFEBTAPRTTJUNT
NOV JAN MAR MAY JUL AUG SEP 


1 214 195 229 202 179 231T268 353 218 176 155
595 

2 244 197 218 201 178 575 271 343 174 150
233T 214 

3 204 196 ?22 201 184 539 303 329 173 152
240T 207 

4 181 194 227 201 184 493 315 205 171 154
238T 303 

5 178 193 317 193 183 308T
430 316 275 204 176 153 


6 177 191 332 190 182 319T339 248 199 152
393 172 

7 176 190 281 182 390 325 217 194 170
189 307T 152 

8 176 183 224 182 346 328 201 169 152
188 280T 195 

9 176 170 197 190 186 260T318 184 162 154
298 206 

10 177 262 198 188 256T300 208 180 155
192 314 	 157 


251T 156 

12 176 259 211 190 194 257T286 220 179 154 

11 178 269 198 174 195 314 287 215 180 157 


314 174 

216 273T 178
13 175 230 188 197 314 284 220 265 154 


14 175 300 190 195 314 275 220 178 247
235 261T 154 

15 190 236 285 187 206 314 261 237 179 220 156
242T


16 183 231 252 191 221 304 277 260 181 178
224T 156 

17 192 226 246 191 212 300 210 178 153
222T355 156 

18 196 222 242 190 247 302 389 210 177 157
224T 156 

19 198 219 191 279 300 395 212 179 143
220 251T 155 

20 197 219 204 192 253 300 342 210 187 119
376T	 156 


192 420T 186
21 196 204 201 234 288 306 210 128 157 

22 195 207 187 233 309 308 212 182 136
182 335T 158 

23 193 184 215 181 225 313 304 209 185 143
364T 158 

24 191 185 ?14 175 222 331 210 191 144 158
431T292 

25 239 189 214 174 239 376 269 211 144 157
550T 189 


26 213 189 214 176 266 362 257 208 144 157
608T 188 

27 205 191 213 176 252 356 208 185 144 150
829T255 

28 201 192 212 178 230 295 207 186 147 140
799T227 

29 202 217 209 179 228 276 208 144
685T216 188 146 

30 200 272 204 179 --- 289 300 212 146 154
635T 181 

31 198 202 632T327 181 148 ---
--- 179 	 --- ---


TOTAL 5996 6308 7137 5803 6160 11541T10644 9295 6992 5838 5081 4617 

MEAN 193 210 230 187 212 355 300 233 188 164 154
372T

MAx 244 272 332 202 279 595 395 353 265 158
829T 218 

MIN 175 170 197 174 178 276 216 201 177 119 140
222T


.94 1.67T .84
CFSM .87 1.03 	 .84 .95 1.59 1.35 1.04 .74 .69 

.97 1.93T .97
IN. 1.00 1.05 1.19 1.03 1.78 1.55 1.17 .85 .77 


CAL YR 1975TTOTAL 76205 MAX 592TCFSM INTTT
MEAN 209 MIN 117 .94 12.71 

WTR YR 1976T85412 MAX 829TCFSM 1.04 14.25
TOTAL MEAN 233 MIN 119 INTTT




T
 
STREAMS TRIBUTARY TO LAKE MICHIGAN 355 


04127000 BOARDMAN RIVER NEAR MAYFIELD, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: June 1961 to current year. 


INSTRUMENTATION.--Temperature recorder since June 1961. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 23°C July 2, 1963; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 19.5°C June 11-15, July 12; minimum, 1.5°C Dec. 19-28. 


TEMPERATURE (DEG. C) OF WATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEBRUARY
OCTOBER�NOVEMBER DECEMBER�JANUARY� MARCH 


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


1 11.0 10.5 9.5 8.5 3.5 3.5 2.5 2.0 2.0 2.0 3.5 3.5

2 11.0 11.0 9.0 9.0 3.5 3.5 2.5 2.5 2.0 2.0 3.5 2.5 

3 11.0 10.5 9.0 9.0 3.5 3.0 3.0 2.5 2.0 2.0 2.5 2.5 

4 11.0 10.5 9.5 9.0 3.0 3.0 3.0 3.0 2.0 2.0 2.5 2.5 

5 11.0 11.0 9.5 9.5 3.0 2.5 3.0 3.0 2.0 2.0 2.5 2.5 


6 11.0 11.0 9.5 9.5 2.5 2.5 3.0 3.0 2.0 2.0 2.5 2.5 

7 11.0 11.0 9.5 9.5 2.5 2.5 3.0 3.0 2.0 2.0 2.5 2.5 

8 11.0 11.0 10.5 9.5 2.5 2.5 3.0 3.0 2.0 2.0 2.5 2.5 

9 11.0 11.0 10.5 10.5 2.5 2.5 3.0 2.5 2.0 2.0 2.5 2.5 

10 11.0 10.5 10.5 10.0 2.5 2.5 2.5 2.0 2.0 2.0 2.5 2.5 


11 11.0 10.5 10.0 10.0 2.5 2.5 2.0 2.0 2.0 2.0 2.5 2.5 

12 11.0 11.0 10.0 10.0 2.5 2.5 2.0 2.0 2.0 2.0 2.5 2.5 

13 11.0 10.0 9.5 8.0 2.5 2.5 2.0 2.0 2.0 2.0 2.5 2.5 

14 11.0 10.5 7.5 /.5 3.0 2.5 2.0 2.0 2.5 2.0 2.5 2.5 

15 11.5 11.0 7.5 6.5 3.0 3.0 2.5 2.0 2.5 2.5 2.5 2.5 


16 11.5 11.0 6.5 6.5 3.0 3.0 2.5 2.5 2.5 2.5 2.5 2.5 

17 11.5 11.0 6.5 6.5 3.0 3.0 2.5 2.0 2.5 2.5 2.5 2.5 

16 11.5 11.6 6.5 6.5 3.0 2.0 2.0 2.0 2.5 2.5 2.5 2.5 

19 11.0 11.0 6.5 6.5 2.0 1.5 2.0 2.0 2.5 2.5 2.5 2.5 

20 11.0 9.0 6.5 6.5 1.5 1.5 2.0 2.0 3.0 2.5 2.5 2.5 


21 9.0 9.0 6.5 6.5 1.5 1.5 2.0 2.0 3.0 3.0 3.0 2.5 

22 9.5 9.0 6.5 6.5 1.5 1.5 2.0 2.0 3.0 3.0 3.5 3.0 

23 9.5 9.5 6.5 6.0 1.5 1.5 2.0 2.0 3.0 3.0 3.5 3.5 

24 10.0 9.5 6.0 5.0 1.5 1.5 2.0 2.0 3.0 3.0 3.5 3.5 

25 10.5 10.0 5.0 4.5 1.5 1.5 2.0 2.0 3.0 3.0 3.5 3.5 


26 10.5 10.5 4.5 3.5 1.5 1.5 2.0 2.0 3.0 3.0 4.0 3.5 

27 10.5 10.0 3.5 3.5 1.5 1.5 2.0 2.0 3.0 3.0 4.0 4.0 

28 10.0 10.0 3.5 3.5 2.0 1.5 2.0 2.0 3.0 3.0 4.0 4.0 

29 10.0 9.5 3.5 3.5 2.0 2.0 2.0 2.0 3.5 3.0 4.0 4.0 

30 9.5 0.0 3.5 1.5 2.0 2.0 2.0 2.0 --- --- 4.5 4.0 

31 9.0 6.5 --- --- 2.0 2.0 2.0 2.0 --- 5.5 4.5 


MONTH 11.5 8.5 10.5 3.5 3.5 1.5 3.0 2.0 3.5 2.0 5.5 2.5 




356T STREAMS TRIBUTARY TO LAKE MICHIGAN 


X4127000 ROAPOmAN RIVER NEAR HAYFIELD. ,AI--CONTINUED 


TEMPERATURE (DEG.T
C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY JUNETJULYTAUGUST SEPTEMBER 


DAY MAX MINTMIN MIN MIN MIN MIN
MAX MAXTMAXTTMAXTTMAXT


1 5.5 5.5 9.0 8.5 15.5 14.5 17.0 15.5 17.5 16.5 16.0 15.5 

2 5.5 5.5 9.0 9.0 16.0 15.0 15.5 15.5 11.5 16.5 14.5 14.0 

3 5.5 5.5 9.0 9.0 17.0 15.5 17.0 15.5 16.0 15.5 14.0 13.5 

4 
 5.5 5.5 9.0 9.0 17.0 16.0 18.0 16.0 16.0 15.5 14.0 13.5 

5 5.5 5.5 9.0 9.0 18.0 16.5 17.5 17.0 16.0 15.5 15.0 14.0 


6 6.0 5.5 9.0 9.0 17.5 17.0 17.5 16.5 16.5 15.5 15.0 13.5 

7 7.5 6.0 9.0 9.0 17.5 16.5 18.0 17.5 16.0 15.5 14.5 13.5

8 7.5 7.5 9.0 9.0 17.0 16.5 18.0 17.0 16.5 16.0 15.0 14.5 

9 7.5 7.5 11.5 9.0 17.5 16.0 17.5 16.0 16.0 16.0 15.0 15.0 

10 7.5 7.5 11.5 10.5 18.0 15.5 17.5 15.5 16.0 15.0 15.0 14.0 


11 7.5 7.0 12.0 11.0 19.5 18.0 19.0 17.5 15.0 14.5 14.0 13.5 

12 7.0 7.0 13.0 12.0 19.5 19.5 18.5 17.5 16.5 15.5 14.5 14.5 

13 7.0 7.0 12.5 12.0 19.5 17.0 18.0 17.0 17.0 16.5 15.0 14.5 

14 7.5 7.0 13.0 12.0 19.5 18.5 18.0 17.5 1/.0 16.5 14.5 14.0 

is 10.5 7.5 14.0 13.5 19.5 16.0 18.0 17.0 17.0 15.5 14.5 14.5 


16 12.0 10.5 14.0 14.0 19.0 18.0 17.5 17.5 16.0 15.0 14.5 14.0 

17 
 13.5 12.0 14.0 13.0 18.0 17.5 17.5 16.5 15.5 15.5 14.5 14.0 

18 14.5 13.5 13.0 12.5 17.5 16.0 16.5 16.0 15.5 15.0 14.5 14.0 

19 14.5 14.5 13.0 12.0 17.0 17.0 17.0 15.5 15.5 14.5 14.0 13.0 

20 14.5 14.5 14.0 12.0 17.0 17.0 17.0 16.0 16.0 15.5 14.0 13.5 


21 14.5 14.0 14.5 13.0 18.0 17.0 18.5 16.5 16.5 16.0 13.5 13.0 

22 14.0 12.0 15.0 14.0 18.5 17.5 18.0 17.0 18.0 16.5 13.0 12.0 

23 12.5 12.0 15.5 14.0 18.0 17.5 18.0 16.0 18.0 16.5 12.0 12.0 

24 12.0 11.0 14.5 13.5 18.0 1/.5 18.5 17.5 17.5 17.0 12.5 12.0 

25 11.0 10.5 14.5 13.5 17.5 15.5 18.5 18.0 17.0 15.5 12.0 12.0 


26 10.5 9.0 14.5 14.0 17.5 16.5 18.0 16.0 16.0 15.5 12.0 12.0 

27 9.0 9.0 14.5 14.0 18.5 17.0 19.5 17.5 16.0 15.0 12.0 11.5 

28 9.0 7.5 14.5 14.5 18.5 17.5 18.5 18.0 16.5 15.0 11.5 10.5 

29 9.0 8.0 15.0 14.5 18.0 18.0 18.0 17.0 16.5 16.5 10.5 10.5 

30 8.5 7.5 15.0 15.0 18.0 17.0 17.0 15.5 16.5 15.5 11.0 10.5 

31 --- --- 15.0 14.5 --- --- 17.5 16.5 15.5 15.5 --- ---


MONTH 14.5 5.5 15.5 8.5 19.5 14.5 19.5 15.5 18.0 14.5 16.0 10.5 




STREAMS TRIBUTARY TO LAKE MICHIGANT
 357 


04127800 JORDAN RIVER NEAR EAST JORDAN, NE 


LOCATION.--Lat 45°06'09", long 85°05'53", in NW% NW1/4 sec.7, T.31 N., R.6 W., Antrim County, Hydrologic Unit 04060105, on right bank 

600 ft (183 m) downstream from Webster Bridge, 4.2 mi (6.8 km) south of East Jordan and 4.5 mi (7.2 km) upstream from mouth. 


DRAINAGE AREA.--67.6 mil (175 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1960-65. October 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 610 ft (186 m) from topographic map. Nov. 19, 1959, to Sept. 30, 1966, nonrecording 

gage at present site and at site 600 ft (183 m) upstream at same datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Some regulation during low flows from fish 

hatchery above station. 


AVERAGE DISCHARGE.--10 years, 186 ft3/s (5.268 m3/s), 37.37 in/yr (949 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 m3/s) Mar. 1, 8, 1967, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 400 ft3/s (11.3 m3/s) and maximum (*): 


DischargeT Gage height
Gage heightT DischargeT

DateTTimeT(ft3/s) (m3/s)T(m)TT TimeT(ft3/s) (m3/s) (ft)TT
(ft) DateT (m) 


Mar. 20 2200 *685 19.4 *5.33 1.625 Apr. 22 0200 402 11.4 4.58 1.396 

Mar. 25 0100 514 14.6 4.96 1.512 May 31 1600 450 12.7 4.77 1.454 

Mar. 27 1500 680 19.3 5.32 1.622 


Minimum discharge, 124 ft3/s (3.51 m3/s) Feb. 2, gage height, 2.89 ft (0.881 m), result of freezeup. 


DISCHARGE+�
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 
2 
3 
4 
5 

197 
196 
181 
176 
173 

182 
182 
182 
181 
179 

223 
204 
200 
199 
221 

184 
184 
186 
186 
184 

184 
136 
190 
190 
186 

198 
192 
190 
190 
268 

281 
283 
254 
233 
222 

196 
198 
205 
218 
233 

256 
200 
187 
183 
179 

194 
172 
168 
164 
163 

161 
160 
158 
158 
172 

197 
168 
167 
168 
164 

6 
7 
8 
9 
10 

172 
171 
171 
169 
170 

180 
231 
282 
210 
242 

271 
198 
191 
192 
192 

184 
185 
180 
180 
185 

184 
183 
185 
183 
190 

230 
208 
200 
197 
194 

220 
215 
209 
208 
214 

274 
221 
213 
207 
207 

177 
176 
175 
175 
173 

161 
171 
171 
163 
166 

167 
160 
160 
160 
158 

164 
162 
160 
173 
179 

11 
12 
13 
14 
15 

175 
172 
173 
172 
200 

227 
200 
201 
194 
191 

188 
184 
187 
267 
225 

188 
185 
185 
184 
183 

190 
188 
186 
188 
205 

191 
210 
260 
216 
203 

222 
206 
206 
206 
209 

220 
205 
199 
200 
196 

173 
170 
169 
170 
176 

164 
161 
160 
160 
159 

162 
209 
209 
180 
173 

164 
160 
160 
162 
172 

16 
17 
18 
19 
20 

181 
174 
173 
173 
175 

189 
188 
187 
186 
198 

191 
192 
195 
200 
190 

183 
164 
175 
180 
182 

210 
217 
237 
251 
218 

197 
191 
192 
219 
421 

209 
200 
198 
197 
194 

222 
258 
216 
198 
193 

193 
177 
175 
197 
175 

163 
160 
159 
157 
187 

172 
168 
166 
166 
166 

167 
164 
161 
161 
166 

21 
22 
23 
24 
25 

175 
175 
175 
175 
272 

263 
207 
196 
192 
185 

186 
189 
187 
185 
186 

185 
182 
180 
180 
185 

214 
204 
197 
200 
215 

423 
252 
256 
364 
407 

256 
306 
226 
228 
209 

189 
186 
186 
187 
186 

170 
169 
167 
171 
174 

172 
162 
160 
161 
158 

164 
164 
162 
162 
163 

176 
174 
168 
164 
162 

26 
27 
28 
29 
30 
31 

203 
188 
186 
183 
182 
182 

177 
184 
187 
223 
292 
---

186 
185 
184 
183 
184 
185 

184 
182 
183 
184 
183 
182 

216 
216 
208 
204 
---

363 
578 
344 
278 
329 
296 

204 
206 
208 
204 
200 
---

185 
183 
181 
191 
238 
323 

168 
166 
166 
175 
184 
---

158 
158 
160 
166 
161 
166 

164 
166 
168 
162 
166 
168 

162 
162 
162 
161 
161 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

5640 
182 
272 
169 

2.69 
3.10 

6118 
204 
292 
177 

3.02 
3.37 

6150 
198 
271 
183 

2.93 
3.38 

5657 
182 
188 
164 

2.69 
3.11 

5775 
199 
251 
136 

2.94 
3.18 

8257 
266 
578 
190 

3.93 
4.54 

6633 
221 
306 
194 

3.27 
3.65 

6514 
210 
323 
181 

3.11 
3.58 

5366 
179 
256 
166 

2.65 
2.95 

5105 
165 
194 
157 

2.44 
2.81 

5194 
168 
209 
158 

2.49 
2.86 

4991 
166 
197 
160 

2.46 
2.75 

CAL YR 1975�MEAN 194 MAX 825�MIN 152�CFSM 2.87 IN 38.95
TOTAL 70787 

WTR YR 1976� MIN 136�
TOTAL 71400 MEAN 195 MAX 578�CFSM 2.88 IN 39.29 




 
358 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04127800 JORDAN RIVER NEAR EAST JORDAN, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1966 to current year. 


INSTRUMENTATION.--Temperature recorder since October 1966. 


REMARKS.--Interruptions in the record were due to malfunctions of the recorder. 


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, 20.0°C July 11; minimum recorded, 0.0°C Dec. 18-22. 


TEMPERATURE (DEG. C) OF WATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


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


1 12.0 11.0 7.5 6.0 4.0 1.5 2.0 2.0 1.5 1.5 4.0 1.5 

2 11.0 9.5 7.5 7.0 1.5 1.0 2.0 1.5 1.5 1.5 1.5 1.5 

3 10.0 9.5 8.0 7.0 1.0 1.0 1.5 1.5 1.5 1.5 2.0 1.5

4 10.5 9.5 8.0 8.0 1.0 1.0 1.5 1.0 1.5 1.5 2.0 2.0 


11.0 8.0 1.5
S�10.5 6.5 2.5 1.0 1.0 1.0 1.5 2.0 2.0 


6 11.0 11.0 8.0 6.5 2.5 1.5 1.0 1.0 1.5 1.5 2.0 2.0 

7 11.0 9.5 8.5 8.0 1.5 0.5 1.0 0.5 1.5 1.5 2.0 2.0 

8 10.0 9.5 9.0 8.5 1.0 0.5 0.5 0.5 1.5 1.5 2.0 1.5 

9 10.5 9.5 9.0 8.5 1.0 1.0 0.5 0.5 2.0 1.5 2.5 2.0 

10 10.0 10.0 8.5 7.0 1.5 1.0 0.5 0.5 2.5 2.0 3.0 2.5 


11 10.0 10.0 7.0 6.0 1.5 1.0 0.5 0.5 2.5 2.5 3.0 1.5 

12 10.0 9.0 6.0 6.0 1.0 0.5 1.0 0.5 3.0 2.5 2.0 2.0 

13 11.0 9.0 6.0 5.0 2.0 0.5 1.0 1.0 3.0 3.0 2.5 2.0 

14 12.0 11.0 5.0 4.0 4.0 2.0 1.0 1.0 3.0 2.0 2.5 2.5 

15 12.0 12.0 4.0 3.5 4.0 2.0 1.0 0.5 2.5 2.0 2.5 2.0 


16 10.5 10.5 3.5 3.5 2.0 1.5 0.5 0.5 3.0 2.5 2.5 2.0 

17 9.5 9.5 5.0 3.5 1.5 0.5 0.5 0.5 3.0 3.0 2.0 1.0 

18 8.5 8.5 6.0 5.0 0.5 0.0 0.5 0.5 3.0 3.0 2.5 1.0 

19 8.5 8.5 6.0 6.0 0.0 0.0 1.0 0.5 3.0 3.0 5.0 2.5 

20 8.0 8.0 6.0 5.5 0.0 0.0 1.0 1.0 3.5 3.0 5.0 3.0 


21 8.5 8.5 5.5 5.0 0.0 0.0 1.5 1.0 3.5 3.5 3.0 2.0 

22 8.5 8.5 5.0 4.0 0.5 0.0 --- --- 3.5 3.0 2.5 1.0 

23 11.0 8.5 4.0 3.5 0.5 0.5 3.0 1.5 3.5 1.5 

24 11.5 11.0 3.5 3.0 0.5 0.5 --- 3.5 1.5 4.0 3.5 

25 11.5 10.0 3.0 2.0 1.0 0.5 4.0 3.0 4.5 3.5 


26 10.0 8.0 2.0 0.5 1.0 1.0 4.0 4.0 5.5 4.5 

27 8.0 7.5 1.0 0.5 1.0 1.0 --- 4.0 4.0 5.5 3.5 

28 7.5 7.5 2.0 1.0 1.0 1.0 1.5 --- 4.0 4.0 5.0 3.5 

29 1.5 7.5 2.0 2.0 1.0 1.0 1.5 1.5 4.0 4.0 5.0 5.0 

30 1.5 5.5 4.0 2.0 1.5 1.0 1.5 1.5 --- --- 5.5 5.0 

31 6.0 5.5 --- 2.0 1.5 1.5 1.5 --- 5.5 5.5 


MONTH 12.0 5.5 9.0 0.5 4.0 0.0 2.0 4.0 1.5 5.5 1.0 




STREAMS TRIRUTARY TO LAKE mICHTGANT 359 


O4IP7800 JORDAN RIVER NEAR EAST JORDAN, MI--CONTINUED 


C)
TEMPERATURE (DEG.�OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY JUNE�JULY�AUGUST SEPTEMBER 

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


1 5.5 4.0 13.0 11.5 16.0 14.5 16.0 13.5 12.0 12.0

2 6.0 4.0 --- 13.0 10.5 16.0 15.0 15.0 12.5 12.0 10.0

3 6.0 5.0 --- 13.0 10.5 11.0 14.5 16.0 13.0 14.0 11.0
4 6.0 5.0 8.0 4.5 14.0 12.0 17.5 16.0 16.0 14.5 14.0 13.5
5 6.0 4.5 7.0 7.0 14.5 12.5 16.5 16.0 15.0 14.5 13.5 12.0 

6 6.5 5.5 7.0 5.5 15.5 12.5 18.5 16.0 14.5 13.0 12.5 11.5
7 6.5 5.5 7.0 6.0 14.5 12.5 18.5 16.5 15.0 13.0 13.5 12.0

8 6.5 5.0 8.0 6.0 14.5 13.0 18.0 16.0 15.5 13.5 14.0 13.5
9 6.5 5.0 10.5 7.5 16.0 13.5 17.5 16.0 15.0 13.5 13.5 12.5 

10 5.5 5.0 10.5 9.5 15.0 14.5 19.0 17.0 15.0 14.5 12.5 11.5 

11 5.0 4.0 10.5 9.0 16.5 14.0 20.0 18.0 16.0 14.5 12.0 11.0
12 5.0 3.5 9.0 6.5 16.5 14.0 19.5 16.5 17.0 16.0 12.5 11.5
13 6.5 4.5 9.0 7.5 17.5 14.5 18.0 15.0 17.0 16.5 13.5 12.0

14 8.0 6.0 12.0 9.0 17.5 16.0 18.0 16.0 16.5 15.0 13.5 13.0

15 10.5 8.5 12.0 10.0 17.5 16.0 18.0 16.5 15.0 12.5 13.0 12.0 

16 12.5 10.0 11.0 11.0 16.0 13.5 18.0 16.5 13.5 12.0 12.0 11.5

17 12.5 12.0 11.0 10.0 14.5 13.0 17.0 14.5 14.5 12.5 11.5 11.0

18 14.0 11.5 10.0 7.5 15.0 14.0 17.0 15.0 14.5 13.0 12.0 11.0

19 13.0 11.5 9.5 7.5 15.0 13.5 17.0 16.0 16.0 14.5 12.0 11.5 

20 11.5 9.0 11.5 9.0 15.5 13.0 16.5 16.0 16.5 15.5 12.0 11.5 

21 9.0 9.0 11.5 10.0 15.5 14.0 16.5 14.5 16.0 15.0 11.5 10.5

22 9.0 8.0 11.5 9.0 16.0 15.0 1/.0 15.0 16.0 15.5 10.5 9.0

23 8.5 7.0 11.5 8.5 17.0 14.5 1/.5 16.0 15.5 14.0 8.5 8.5

24 8.5 8.0 9.5 8.0 17.0 15.0 11.5 16.0 15.0 15.0 8.5 7.5

25 8.0 7.6 9.5 9.0 17.0 15.0 1/.5 15.0 15.0 15.0 7.5 7.5 

26 7.0 5.5 11.0 8.5 17.0 15.0 17.0 15.0 15.0 15.0 8.0 7.0 

27 6.0 5.0 12.0 10.0 17.5 15.5 18.0 15.5 16.0 15.0 8.0 8.0

28 7.5 5.5 12.5 11.5 17.5 15.5 17.5 15.5 16.0 15.5 8.0 7.5
29 8.o 6.0 12.5 11.5 15.5 15.0 17.0 15.0 16.0 14.0 8.0 7.5

30 8.0 L..; 
 11.5 11.5 15.5 15.6 16.5 14.5 14.0 10.5 7.5
..... 8.0

Ai --- --- 11.5 11.5 --- 16.0 15.0 12.0 11.5 --- ---


MONTH 14.0 3.5 12.5 4.5 17.5 10.5 20.0 14.5 17.0 10.5 14.0 7.0 




360 

T

STREAMS TRIBUTARY 10 LAKE HURON 


04127918 PINE RIVER NEAR RUDYARD, Mg 


LOCATION.--Lat 46°11'09", long 84°35'52", in NW% NE% sec.30, T.44 N., R.2 W., Chippewa County, Hydrologic Unit 04070002, on right Dank 

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 and those for period of no gage-height record, Dec. 19 to Feb. 10, which are 

fair. Several observations of water temperature were made during the year. 


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, 

57 ft3/s (1.61 m3/s) Aug. 25-28, 1976, gage height, 1.87 ft (0.570 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 (*): 


DischargeTGage heightT DischargeTGage height

DateTTimeT (ft) DateTTimeT (ft)TT
(ft3/s) (m3/s)T(m)TT (ft3/s) (m3/s) (m) 


Mar. 30T2200Tice jamT*16.81 5.124T 2200T 7.50T
Apr. 17 1,370 38.8 2.286 

Apr. 3T*3,150 89.2T
0200T 14.17 4.319T
 

Minimum discharge, 57 ft3/s (1.61 m3/s) Aug. 25-28, gage height, 1.87 ft (0.570 m). 


DISCHARGE,�IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAY OCT NovTDECTJANTFEB�MAR APR��MAY JUN�JUL AUG SEP 

1 101 93 370 140 94 100 2100 218 120 118 77 66 
2 96 91 330 135 92 100 2440 211 117 95 74 67 
3 98 89 270 135 92 100 2920 204 104 84 73 66 
4 96 86 250 135 90 105 2740 194 99 79 74 67 
5 93 84 270 130 90 105 2400 191 94 75 76 69 

6 90 83 300 130 90 105 2020 236 91 72 81 66 
7 89 84 260 125 88 110 1890 231 89 74 76 64 
8 88 139 240 125 88 110 1610 212 92 76 74 64 
9 89 143 210 120 86 110 1380 197 87 76 72 63 
10 90 216 190 120 86 115 1300 187 82 132 70 72 

11 92 247 170 120 86 115 1120 184 83 137 68 69 
12 92 242 150 115 86 115 881 175 83 105 71 63 
13 91 255 140 115 86 115 860 164 79 89 74 59 
14 93 226 480 115 86 110 900 218 90 86 74 61 
15 93 201 540 110 88 110 1010 248 111 90 70 69 

16 96 191 400 110 88 110 1100 266 107 83 66 69 
17 96 176 330 110 90 110 1180 335 98 77 65 64 
18 94 165 280 105 90 110 1230 304 90 75 64 62 
19 92 185 230 105 92 150 964 243 85 73 64 59 
20 92 189 215 105 94 180 682 211 82 81 65 58 

21 92 355 200 100 96 200 748 188 80 98 64 60 
22 92 298 190 100 98 210 1010 171 78 83 64 63 
23 93 224 180 100 98 220 824 158 77 83 62 73 
24 106 192 170 100 98 280 568 148 76 80 61 72 
25 121 170 160 100 100 350 412 141 76 75 59 68 

26 134 150 155 98 100 500 331 135 76 74 57 66 
27 117 140 145 96 100 800 276 132 77 72 57 66 
28 110 130 145 96 100 740 251 127 79 70 62 65 
29 106 150 140 94 100 1000 236 118 94 72 67 65 
30 100 420 140 94 --- 1500 227 115 130 72 63 65 
31 94 --- 140 94 1900 --- 116 --- 75 62 ---

TOTAL 3026 5414 7390 3477 2672 9985 35610 5978 2726 2631 2106 1960 
MEAN 97.6 180 238 112 92.1 322 1187 193 90.9 84.9 67.9 65.3 
MAX 134 420 540 140 100 1900 2920 335 130 137 81 73 
MIN 88 83 140 94 86 100 227 115 76 70 57 58 
CFSM .53 .98 1.29 .61 .50 1.75 6.45 1.05 .49 .46 .37 .35 
IN. .61 1.09 1.49 .70 .54 2.02 7.20 1.21 .55 .53 .43 .40 

TOTAL 18.80 

WTR YR 1976�82975 MEAN 227 MAX 2920 MIN 57 CFSM 1.23 IN 16.78 

CAL YR 1975�92983 MEAN 255 MAX 3240 MIN 64 CFSM 1.39 /N�


TOTAL 




 STREAMS TRIBUTARY TO LAKE HURON 361 

04128000 STURGEON RIVER NEAR WOLVERINE, MI 

LOCATION.--Lat 45°17'56", long 84°36'40", in SE4 NE4 sec.36, T.34 N., R.3 W., Cheboygan County, Hydrologic Unit 04070004, on left bank 
1.8 mi (2.9 km) north of Wolverine, 2.8 mi (4.5 km) downstream from West Branch, and 9 mi (14 km) upstream from mouth. 

DRAINAGE AREA.--170 mi l (440 km2 ), approximately. 

WATER-DISCHARGE RECORDS 

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

REVISED RECORDS.--WSP 1307: 1944(NO, 1948(MO. WSP 1727: 1951(MO. 

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 fair. Prior to July 1975 intermittent regulation 

at low flows from ponds 2.4 mi (3.9 km) above station. 


AVERAGE DISCHARGE.--34 years, 217 ft3/s (6.145 m3/s), 17.33 in/yr (440 nan/yr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,290 ft 3/s (36.5 m3/s) Sept. 29, 1972, gage height, 3.72 ft (1.134 m); minimum, 

94 ft3/s (2.66 m3 /s) Jan. 19, 1971, result of freezeup; minimum daily, 113 ft 3/s (3.20 m /s) Aug. 6, 1958. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 815 ft 3/s (23.1 m3/s) Mar. 27, gage height, 3.11 ft (0.948 m); minimum, 132 ft3/s 
(3.74 m3/s) Feb. 2, result of freezeup. 

DISCHARGE,� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 

MEAN VALUES 


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


1 248 218 280 214 200 224 555 265 595 293 183 211 

2 237 218 260 214 167 220 515 279 372 237 178 194 

3 224 218 250 218 225 218 480 348 272 218 176 189 

4 218 218 240 218 230 218 412 293 248 211 173 189 

5 218 211 270 218 230 276 368 296 240 205 181 186 


6 211 211 310 218 230 276 368 360 237 199 186 183 

7 211 230 260 218 225 248 352 296 230 199 181 181 

8 
 211 340 250 218 220 235 328 268 224 208 176 178 

9 211 279 240 220 224 230 316 258 221 194 173 194 

10 211 272 237 220 230 224 320 251 214 199 173 218 


11 214 285 230 220 258 227 328 276 221 199 173 194 

12 214 260 221 230 234 244 300 265 221 191 373 186 

13 218 245 227 221 237 293 296 254 214 183 444 178 

14 214 240 312 218 227 258 300 254 221 237 279 183 

15 240 240 324 220 230 244 324 248 214 218 237 194 


16 265 238 254 218 296 237 336 282 240 205 214 194 

17 230 236 240 210 262 227 304 425 221 196 202 189 

18 221 234 244 215 248 224 290 398 211 191 199 186 

19 218 232 250 220 248 237 279 300 276 189 196 186 

20 221 250 245 225 237 390 265 268 234 218 191 191 


21 218 320 240 225 237 500 300 251 218 221 189 199 

22 214 270 230 220 234 372 380 248 214 199 186 202 

23 214 240 225 220 214 340 316 248 208 194 183 199

24 214 235 230 215 251 461 282 248 205 191 178 194 

25 300 230 230 220 240 580 268 244 208 186 178 191 


26 282 225 228 220 248 550 265 237 199 186 183 189 

27 240 230 220 225 244 745 262 237 199 186 194 194 

28 230 240 214 230 230 708 262 234 199 181 183 194 

29 224 260 211 230 227 545 254 234 214 186 178 191 

30 218 350 211 221 --- 580 254 293 244 181 178 191 

31 218 --- 214 220 635 --- 474 --- 183 183 ---


TOTAL 7027 7475 7597 6819 6783 10966 9879 8832 7234 6284 6301 5748 

MEAN 227 249 245 220 234 354 329 285 241 203 203 192 

MAX 300 350 324 230 296 745 555 474 595 293 444 218 

MIN 211 211 211 210 167 218 254 234 199 181 173 178 

CFSM 1.34 1.46 1.44 1.29 1.38 2.08 1.94 1.68 1.42 1.19 1.19 1.13 

IN. 1.54 1.64 1.66 1.49 1.48 2.40 2.16 1.93 1.58 1.38 1.38 1.26 


CAL YR 1975�91705 MAX 790�CFSM 1.48
TOTAL MEAN 251 MIN 173�IN 20.07 

MTR YR 1976�
TOTAL 90945 MEAN 248 MAX 745�CFSM 1.46 IN�
MIN 167�19.90 




362.T STREAMS 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.--Interruptions in the record were due to malfunctions of the recorder. 


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, 20.5°C June 14, 15; minimum recorded, 0.0°C Jan. 29 to Feb. 4. 


TEMPERATURE' (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBERTNOVEMBERTDECEMBERTJANUARYTFEBRUARYTMARCH 


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


1 11.5 10.0 7.5 7.0 1.5 1.5 0.0 0.0 3.5 2.0 

2 10.0 9.0 7.5 7.0 1.5 1.0 0.0 0.0 2.0 2.0 

3 10.0 8.5 7.5 7.0 1.0 1.0 0.0 0.0 2.0 2.0 

4 9.5 8.5 7.5 7.0 1.0 0.5 0.5 0.0 2.0 2.0 

5 10.0 9.0 7.5 7.5 0.5 0.5 0.5 0.5 2.0 2.0 


6 10.5 9.5 8.5 7.0 0.5 0.5 0.5 0.5 2.5 2.0 

7 9.5 8.5 8.5 8.5 0.5 0.5 0.5 0.5 2.0 2.0 

8 9.0 8.5 9.0 8.5 0.5 0.5 0.5 0.5 2.0 2.0 
9 9.5 9.0 8.5 7.5 0.5 0.5 0.5 0.5 2.5 2.0 

10 9.5 9.0 P.0 7.0 2.0 2.0 0.5 0.5 0.5 0.5 3.5 2.5 


11 9.5 6.5 2.0 2.0 0.5 0.5 0.5 0.5 3.0 2.0 

12 9.0 8.5 2.0 1.5 0.5 0.5 0.5 0.5 2.5 2.0 

13 11.0 8.5 2.5 1.5 0.5 0.5 1.5 0.5 3.0 2.0 

14 11.5 10.0 5.0 2.5 0.5 0.5 1.5 1.0 4.0 2.0 

15 11.5 10.5 5.0 3.0 --- 1.5 1.0 4.0 3.0 


16 10.5 9.5 3.0 2.0 1.5 1.5 3.5 2.5 

17 9.5 8.5 2.0 1.5 2.5 1.5 2.5 2.5 

16 8.5 8.5 1.5 1.5 2.5 2.0 3.5 2.5 

19 8.5 8.0 1.5 1.5 2.0 2.0 6.5 3.5 

20 8.5 8.0 1.5 1.5 3.0 2.0 5.5 4.5 


21 8.5 8.5 1.5 1.0 3.0 2.5 4.5 2.5 

e2 8.5 8.5 1.0 1.0 2.5 2.0 ---

?3 10.0 8.0 1.0 1.0 2.0 1.5 ---

24 10.5 9.5 1.0 1.0 2.5 2.5 5.5 4.5 

25 10.5 9.0 1.0 1.0 3.5 3.5 5.0 4.0 


26 9.0 8.0 1.0 1.0 4.0 3.5 5.5 4.5 

27 0.0 6.0 1.0 1.0 4.5 4.0 5.5 4.0 

28 8.0 8.0 1.0 1.0 4.0 3.5 6.0 3.5 

29 8.0 8.0 1.0 1.0 0.0 0.0 4.0. 3.5 5.5 5.0 

30 8.0 7.5 1.0 1.0 0.0 0.0 --- --- 6.0 5.5 

31 7.5 7.5 1.5 1.0 0.0 0.0 6.0 6.0 


MONTH 11.5 7.5 4.5 0.0 6.5 2.0 




--- --- 

STREAMS TRIRUTARY TO LAKE HURON� 363 


04128000 STURGEON RIVER NEAR WOLVERINE. MI--CONTINUED 


TEmPERATU9E (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL 
 MAY JUNE JULY AUGUST SEPTEMBER 

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


1 6.0 5.5 
 10.0 8.0 16.0 14.0 16.5 16.5 16.5 14.5 12.5 12.5
2 7.5 5.5 9.5 8.0 16.0 14.0 16.0 15.0 16.0 14.5 12.5 12.0
3 7.0 6.0 8.0 8.0 16.5 14.0 18.0 15.0 16.5 14.5 14.5 11.5
4 
 7.5 5.5 8.5 7.5 18.0 14.5 18.0 15.0 16.0 14.0 14.5 13.0
5 8.5 6.0 8.0 7.5 18.0 15.0 18.5 15.0 15.5 14.5 13.0 12.0 


6 8.5 6.5 8.0 7.5 
 18.0 15.5 19.0 15.5 15.0 13.0 12.5 12.0
7 8.5 7.0 7.5 7.5 19.0 15.5 19.0 16.5 15.0 13.0 14.5 12.0
8 8.5 6.5 10.0 8.0 19.0 17.0 18.0 15.5 15.5 13.0 15.5 13.0
9 8.0 6.5 12.5 8.0 19.5 16.5 18.0 15.5 16.0 13.0 15.5 13.0

10 7.5 6.5 12.5 9.5 19.5 17.5 19.0 16.0 16.0 13.5 13.0 12.0 


11 7.5 5.5 11.5 9.5 20.0 17.5 20.0 17.5 17.0 13.5 13.0 11.5
12 7.0 4.5 
 11.0 8.0 20.0 17.0 19.5 16.0 17.5 16.0 14.0 12.0
13 8.5 0.5 12.0 8.5 20.0 17.0 18.0 15.5 17.5 16.5 14.5 12.5
14 9.0 o.5 14.5 8.5 20.5 18.0 18.0 15.5 16.5 15.0 14.5 13.5
15 11.5 9.0 14.0 11.0 20.5 18.5 18.5 16.0 15.0 13.0 13.5 12.5 


16 13.0 9.5 14.0 
 12.0 19.0 16.0 18.5 16.5 14.5 13.0 12.5 11.5
17 12.5 11.0 13.5 11.0 16.5 14.5 17.0 15.0 14.5 12.5 12.5 12.0
18 14.0 11.0 12.0 10.5 17.5 15.5 17.5 15.0 14.5 12.5 12.5 12.0
19 13.5 
 11.0 12.5 10.5 17.5 15.5 18.0 15.5 17.0 14.0 13.0 12.0
20 11.0 8.5 15.0 10.5 18.0 15.5 18.0 17.0 17.5 15.0 13.0 12.5 

21 9.0 
 8.0 15.0 12.0 18.0 15.5 17.0 14.5 17.5 15.0 12.0 11.5
22 8.5 8.0 14.0 11.5 19.0 16.5 17.0 14.5 17.0 15.0 11.5 10.0
23 8.5 7.0 13.0 11.0 19.0 16.5 18.5 15.5 17.0 15.0 10.0 9.5
24 8.5 7.0 13.5 11.0 19.0 16'.5 18.5 15.5 15.5 14.0 9.5 9.0
25 7.0 7.0 14.0 11.5 18.5 16.0 18.0 15.0 15.5 13.0 9.0 9.0 


26 7.0 7.0 
 14.5 11.0 18.5 16.0 17.5 15.0 15.0 13.0 9.0 9.0
27 7.5 7.5 
 15.5 12.0 19.0 16.0 18.5 15.5 17.0 14.0 9.0 9.0
28 5.5 1.5 16.0 13.5 19.0 16.0 18.5 15.0 17.0 15.5 9.0 9.0
29 9.0 7.5 16.5 15.0 16.0 15.5 17.5 14.5 16.5 13.0 10.0 9.0
30 8.5 7.5 16.0 15.0 15.5 14.5 17.5 15.0 13.5 13.0 10.0 9.0
31 --- 15.0 14.5 --- --- 17.5 15.5 12.5 12.5 


MONTH 14.0 4.5 16.5 
 7.5 20.5 14.0 20.0 14.5 17.5 12.5 15.5 9.0 
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364T STREAMS TRIBUTARY TO LAKE HURON 


04128500 INDIAN RIVER AT INDIAN RIVER, MI 


LOCATION.--Lat 45°24'38", long 84°37'12", in NE4 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 Millett 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) above mean sea level (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) above mean sea level. 


REMARKS.--Records fair. Flow regulated by dam at Cheboygan. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--34 years, 568 ft3/s (16.09 m3/s), 13.23 in/yr (336 m111/Yr). 


EXTREMES FOR PERIOD OF RECORD.-.Maximum daily discharge, 1,220 ft3/s (34.6 m3/s) May 7, 1972; maximum daily gage height, 5.58 ft 

(1.701 m) May 13, 14, 1960; minimum daily discharge, 212 ft3/s (6.00 m3/s) Sept. 2, 1970; minimum daily gage height, 3.34 ft 

(1.018 m) Oct. 21, 1957. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 1,170 ft3/s (33.1 m3/s) Apr. 25; minimum daily discharge, 324 ft3/s (9.18 m3/s) 

Sept. 3; minimum daily gage height, 3.70 ft (1.128 a) Feb. 7, 9, 10. 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1�650�571 649��660 612��634 954��1050 731 614 459 407 
2�636�582 667��660�621�645�977 741 587 445 387 

Mg3�612�588 673��660 605��645�978 
4�637�589 650��660 615��645 983��984 

750 
759 

576 
572 

448 
443 

324 
382 

5�621�596 650��660 604��664 1000��984 763 561 452 380 

6�661�597 688��674 595��659 996��990 753 552 450 360 
7�645�607 654��679 585��665 1010��938 746 552 442 359 
8�647�615 654��685�591�659 1060��905 753 554 437 351 
9�648�626 679��685 581��653 1080��882 751 545 429 363 
10�636�603 673��678 576��653 1100��860 735 540 416 347 

11�643�629 668��678�583�668 1110��869 746 545 411 380 
12�640�614 681��672 588��691 1120��819 754 550 432 365 
13�647�664 670��671 592��692 1130��817 754 550 442 360 
14�647�631 668��671 582��700 1130��810 762 537 446 360 
15�637�616 691��666 594��695 1130��800 750 525 437 375 

16�645�628 668��660 599��690 1130��785 774 524 423 365 
17�629�623 685��660 595��680 1130��835 766 506 406 358 
18�624�624 698��655 605��670 1130��835 727 493 391 358 
19�609�624 680��650 615��665 1130��825 746 488 390 368 
20�581�635 680��645 615��680 1130��810 729 476 385 375 

21�576�645 685��640�625�695 1130��800 717 497 385 375 
22�577�634 690��640 630��700 1130��790 684 477 382 380 
23�572�623 690��640�625�715 1130��775 665 472 380 375 
24�562�640 685��640 625��726 1150��760 647 483 380 385 
25�555�636 680��638 630��755 1170��750 629 469 378 370 

26�567�614 675��638 634��748�1150�735 618 458 379 358 
27�567�632 675��628 645��827 1130��714 614 469 366 355 
28�583�616 670��622 629��859 1100��675 593 470 395 362 
29�594�605 665��617 629��871 1080��662 593 456 410 370 
30�580�559 665��617 ---��889 1060��653 620 450 393 365 
31�564�--- 660��612�915 ---��697 --- 462 402 -a.-

TOTAL 18992��18466 20866��20261 17625��22053 32638��25889 21370 16010 12834 11019 
MEAN 613��616 673��654 608��711�1088�835 712 516 414 367 
MAX�661�664 698��685 645��915 1170��1050 774 614 459 407 
MIN�555�559 649��612 576��634 954��653 593 450 366 324 
CFSM�1.05�1.06 1.15��1.12 1.04��1.22 1.87��1.43 1.22 .89 .71 .63 
IN.�1.21�1.18 1.33��1.29�1.12�1.41�2.08�1.65 1.36 1.02 .82 .70 

MAX 1090� IN 15.85 

MTR YR 1976 TOTAL 238023�MAX 1170� IN 15.19 

CAL YR 1975 TOTAL 248434� CFSM 1.17�
MEAN 681�MIN 432�


MEAN 650� CFSM 1.11�
MIN 324�




365 STREAMS TRIBUTARY TO LAKE HURONT
 

04129000 PIGEON RIVER NEAR VANDERBILT, MI 


LOCATION.--Lat 45°10'15", long 84°26'18", in SE4 SW14 sec.9, T.32 N., R.1 W., Otsego County, Hydrologic Unit 04070004, on right bank at 

Pigeon River Headquarters, 11.1 mi (17.9 km) east of Vanderbilt, and 26 mi (41.8 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) above mean sea level. 


REMARKS.--Records good except those for the winter period and those for period of no gage-height record, Dec. 15 to Jan. 28, 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.--26 years, 77.9 ft3/s (2.206 m3/s), 16.79 in/yr (426 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,500 ft3/s (42.5 m3/s) May 15, 1957, gage height, 6.80 ft (2.073 m), 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,-442 ft3/s (12.5 m3/s) May 31, gage height, 5.06 ft (1.542 m); minimum, 29 ft3/s 

(0.82 m3/s) Oct. 4, gage height, 1.68 ft (0'.512 m). 


IN CUBIC FEET
DISCHARGE,TPER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

DAY OCT NOV DECTTJAN FEBTMAR APRTTMAY JUNTJUL AUG SEP 

1 91 78 149 76 78 88 202 95 274 167 63 73 
2 88 74 104 75 73 76 178 96 126 99 63 72 
3 90 73 98 74 77 81 166 121 102 85 60 66 
4 69 72 85 75 79 96 142 125 85 80 62 65 
5 81 71 91 76 80 128 135 101 86 69 66 66 

6 76 72 115 75 80 112 137 143 82 72 68 63 
7 69 77 94 75 80 100 131 117 74 68 63 58 
8 75 134 82 75 80 94 119 104 81 81 64 58 
9 75 100 83 76 81 88 114 92 71 67 63 64 
10 79 95 79 76 83 83 124 90 79 75 57 81 

11 77 104 83 77 89 80 126 113 72 69 63 65 
12 77 90 72 78 95 79 113 93 75 65 88 67 
13 73 86 78 79 83 112 117 95 78 68 99 62 
14 75 79 123 79 81 85 109 93 69 77 79 62 
15 139 83 120 78 81 88 136 84 75 76 74 61 

16 136 79 96 77 105 86 139 97 87 71 71 65 
17 103 79 86 75 92 84 120 258 82 69 65 63 
16 86 78 80 74 87 80 115 210 84 65 68 63 
19 86 76 88 70 87 91 107 124 93 62 63 62 
20 82 75 85 77 83 147 93 105 86 78 63 61 

21 84 104 83 77 84 211 109 91 ,-77 72 64 65 
22 76 87 81 76 84 156 140 86 TO 70 63 65 
23 79 86 79 75 85 120 114 84 73 71 60 67 
24 74 78 80 76 83 152 103 86 63 69 58 64 
25 112 84 80 78 94 215 97 89 73 62 64 63 

26 99 75 80 79 83 201 93 81 62 65 64 64 
27 93 67 76 80 94 311 92 83 71 72 68 66 
26 75 83 74 82 85 300 92 82 65 60 64 66 
29 74 88 73 81 83 189 92 76 84 67 61 65 
30 79 174 74 80 --- 207 84 112 112 69 64 62 
31 65 --- 75 79 261 --- 255 --- 57 62 ---

TOTAL 2639 2601 2746 2386 2449 4201 3639 3481 2611 2297 2054 1944 
MEAN 85.1 86.7 88.6 77.0 84.4 136 121 112 87.0 74.1 66.3 64.8 
MAX 139 174 149 82 105 311 202 258 274 167 99 81 
MIN 65 67 72 74 73 76 84 76 62 57 57 58 
CFSM 1.35 1.38 1.41 1.22 1.34 2.16 1.92 1.78 1.38 1.18 1.05 1.03 
IN. 1.56 1.54 1.62 1.41 1.45 2.48 2.15 2.06 1.54 1.36 1.21 1.15 

CAL YR 1975T32508 MEAN 89.1T 19.19
TOTAL MAX 306TCFSM 1.41
MIN 53TINT

WTk YR 1976T33048 MEAN 90.3TMIN 57T
TOTAL MAX 311TCFSM 1.43 INT19.51 




 366 STREAMS TRIBUTARY TO LAKE HURON 

04129500 PIGEON RIVER AT AFTON, MI 

LOCATION.--Lat 45°22'26", long 84°30'54", in NW04 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 mg (412 km2). 

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

REVISED RECORDS.--WSP 1437: 1945-46, 1950. 

GAGE.--Nanrecording gage. Altitude of gage 675 ft (206 m), by barometer. Prior to Oct. 1, 1961, at various sites upstream at present
datum. 

REMARKS.--Records 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.--34 years, 141 ft 3/s (3.993 m3/s), 12.04 in/yr (306 Wyr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,170 ft 3/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,
49 ft3/s (1.39 m3/s) Aug. 8, 1958. 

EXTREMES FOR CURRENT YEAR.--Mximum discharge, 835 ft 3/s (23.6 m3/s) probably on Mar. 27; minimum daily, 87 ft3/s (2.46 m3/s) Sept. 8. 

DISCHARGE,TIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAY OCT NOV DECTTJAN FEBTMAR APRTMAY JUNTJUL AUG SEP 

1 137 126 276 135 138 140 615 172 570 196 103 101 
2 146 129 259 133 138 101 513 181 513 216 101 101 
3 142 129 194 134 140 135 477 214 316 177 103 101 
4 129 129 160 132 140 179 410 248 238 149 97 101 
5 122 126 180 130 140 189 340 240 196 118 103 97 

6 126 129 196 130 142 214 316 251 179 114 107 97 
7 126 140 191 130 144 212 300 270 160 116 103 89 
8 
9 

120 
122 

174 
214 

165 
150 

13U 
130 

145 
145 

190 
180 

288 
265 

240 
208 

149 
153 

114 
118 

97 
97 

87 
91 

10 120 196 142 130 148 170 246 194 146 116 99 114 

11 122 181 140 132 160 164 251 196 156 114 95 114 
12 122 174 151 134 180 160 248 206 144 105 102 95 
13 
14 

133 
126 

162 
156 

144 
189 

134 
132 

170 
165 

190 
200 

235 
230 

194 
196 

144 
142 

93 
131 

140 
165 

95 
93 

13 131 144 211 130 170 180 243 191 129 186 150 95 

16 177 143 17i 13U 185 170 263 196 149 156 130 93 
17 184 142 150 128 195 170 262 265 149 129 118 95 
18 158 140 152 125 190 170 243 394 142 116 103 95 
19 137 137 155 125 185 200 219 333 160 105 105 91 
20 130 137 150 125 175 300 201 254 181 114 95 89 

21 126 151 150 128 170 450 208 208 153 129 89 99 
22 126 174 148 130 170 580 246 194 140 116 93 103 
23 125 150 145 130 165 460 256 179 124 116 100 99 
24 124 140 142 130 165 320 246 169 126 114 100 101 
25 170 130 140 130 170 400 216 166 124 112 96 101 

2o 167 124 140 132 180 450 184 164 122 103 93 99 
27 160 129 138 135 180 720 179 162 109 103 95 97 
28 151 137 136 138 175 710 179 167 107 114 91 99 
29 140 151 135 138 160 540 174 162 114 97 89 99 
30 135 221 134 138 --- 470 174 179 149 103 89 97 
31 137 --- 132 138 656 --- 366 --- 112 93 ---

TOTAL 4273 4515 5070 4078 4730 9370 8229 6759 5384 3902 3241 2.928 
MEAN 136 151 164 132 163 302 274 218 179 126 105 97.6 
MAX 184 221 276 138 195 720 615 394 570 216 165 114 
MIN 120 124 132 125 138 101 174 162 107 93 89 87 
CFSM .87 .95 1.03 .83 1.03 1.90 1.72 1.37 1.13 .79 .66 .61 
IN. 1.00 1.06 1.19 .95 1.11 2.19 1.93 1.58 1.26 .91 .76 .69 

CAL YR 1975 TOTAL 62552T CFSM 1.08T
MEAN 171TMAX 908 MIN 89TTIN 14.63 

WTR YR 1976 TOTAL 62479T CFSM 1.08T
MEAN 171TMAX 720 MIN 87TTIN 14.62 




   

367 STREAMS TRIBUTARY TO LAKE HURONT
 

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). 


WATER-DISCHARGE RECORDS 


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) above mean sea level. 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) above mean sea level. Prior to Aug. 30, 

1967, nonrecording auxiliary gage in Cheboygan, 5.2 mi (8.4 km) downstream at present datum. 


REMARKS.--Water-discharge record fair. 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.--34 years, 816 ft3/s (23.11 m3/s), 12.81 in/yr (325 mmiyT). 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 1,640 ft3/s (46.4 m3/s) May 8, 1959; maximum daily gage height, 3.27 ft 

(0.997 n) 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, 1,630 ft3/s (46.2 m2/s) Apr. 26; maximum daily gage height, 2.89 ft (0.881 m) 

Apr. 7, 8; minimum daily discharge, 483 ft3/s (13.7 m3/s) Aug. 17. 


DISCHARGE,TIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUE'S 

DAY OCT NOV DECTTJAN FERTMARTAPR MAY JUN JUL AUG SEP 

1 726 865 981 945 820 1090 1390 1400 910 772 644 552 
2 741 878 999 940 800 1130 1370 1370 1160 744 651 526 
3 758 869 1020 935 820 1090 1360 1250 1320 753 676 510 
4 849 881 999 930 825 1070 1380 1240 1340 730 675 556 
5 845 915 OBI 920 830 1030 1370 1190 1330 718 687 558 

6 847 924 972 915 830 1030 1380 1090 1340 707 662 534 
7 860 924 924 920 830 1030 1410 834 1320 707 557 531 
8 869 916 971 910 830 1040 1420 792 1320 707 570 501 
9 869 920 1090 905 835 1020 1420 829 1330 710 536 543 
10 873 082 1040 905 840 1080 1450 834 1340 705 499 568 

11 802 851 986 905 860 1280 1480 903 1340 700 510 550 
12 882 873 1100 900 870 1300 1480 903 1340 705 498 530 
13 878 959 1030 900 880 1320 1490 915 1340 700 504 502 
14 882 942 994 895 900 1330 1510 980 1360 673 511 520 
15 873 911 1020 895 910 1340 1520 1020 1370 626 510 540 

16 855 928 1010 890 920 1320 1530 1030 1390 644 493 530 
17 791 923 1030 885 961 1280 1530 1020 1290 648 483 520 
18 804 936 1100 880 1040 1250 1550 1070 1100 641 495 525 
19 783 927 1040 875 1020 1300 1570 1090 1080 630 540 515 
20 763 935 1020 870 1080 1320 1580 1070 1050 616 580 520 

21 763 932 995 870 1090 1350 1580 1100 932 615 530 525 
22 775 927 985 870 1090 1400 1590 1120 721 573 540 535 
23 704 923 985 870 1000 1250 1590 1130 722 588 540 526 
24 760 944 1000 865 1080 1120 1620 1150 731 590 520 535 
25 732 934 1010 860 1080 1410 1620 1140 732 573 560 510 

26 738 881 1000 860 1080 1610 1630 1050 727 570 585 495 
27 746 1030 985 855 1100 1530 1570 905 727 587 574 490 
28 762 1030 975 850 1090 1500 1430 729 727 605 588 494 
29 786 1030 960 850 1080 1470 1430 745 743 608 632 495 
30 777 963 955 845 --- 1410 1410 752 767 605 647 500 
31 778 --- 950 835 1400 --- 736 --- 640 644 ---

TOTAL 25031 27753 31107 27550 27471 39100 44660 31387 32899 20390 17641 15736 
MEAN 807 925 1003 889 947 1261 1489 1012 1097 658 569 525 
MAX 882 1030 1100 945 1100 1610 1630 1400 1390 772 687 568 
MTN 726 851 924 835 800 1020 1360 729 721 570 483 490 
CFSM .93 1.07 1.16 1.03 1.09 1.46 1.72 1.17 1.27 .76 .66 .61 
IN. 1.08 1.19 1.34 1.18 1.18 1.68 1.92 1.35 1.41 .88 .76 .68 

CAL YR 1975T341376 MEAN 935T IN 14.68
MAX 1.08 

WTR YR 1976T340725 MEAN 931T IN 14.65 


TOTAL 1330 MIN 554 CFSMT
TOTAL MAX 1630 MIN 483 CFSM 1.08 



368T STREAMS TRIBUTARY TO LAKE HURON 


04130500 BLACK RIVER NEAR TOWER, MI 


LOCATION.--Lat 45°23'33", long 84°20'00", in SEh NEk sec.29, T.35 N., R.1 E., Cheboygan County, Hydrologic Ihit 04070005, on right bank 

400 ft (122 E) downstream from Kleber Dam, 1,000 ft (305 m) upstream from Milligan Creek, 3.0 mi (4.8 km) northwest of Tower, and 

10.8 ti (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. 


GAGE.--Water-stage recorder. Datum of gage is 658.00 ft (200.558 m) above mean sea level (Stanley Engineering Co. bench mark). Prior 

to Aug. 1, 1949, at site 1 mi (1.6 km) upstream at different datum. 


REM4RKS.--Records good. Flow regulated by hydroelectric powerplant 400 ft (122 m) above station. Several observations of water temper­
ature were made during the year. 

AVERAGE DISCHARGE.--34 years, 269 ft3/s (7.618 m3/s), 11.67 in/yr (296 mai/yr). 


.173 m); minimum,
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,340 ft3/s (66.3 m3/s) Apr. 17, 1960, gage height, 7.13 ft (2­
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, 1,560 ft3/s (44.2 m3/s) Mar. 27, gage height, 5.82 ft (1.774 m); minimum, 26 ft3/s 

(0.74 m3/s) Apr. 30, gage height, 1.40 ft (0.427 m); minimum daily, 132 ft3/s (3.74 m3/s; Dec. 20. 


OISCHARGE,T
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


DAY OCT NOVT MAR MAY JUL SEP
nEcTJAN FEHTAPRTTJUNTAUG 


1 251 245 422 200 230 422 1390 391 610 302 153 182 

2 253 245 467 281 205 222 1340 360 1040 472 231 245 

3 25/ 245 492 258 162 155 1260 439 1030 469 185 167 

4 347 244 490 170 183 240 1090 499 804 286 197 175 

5 215 245 292 194 233 250 936 452 648 327 189 198 


6 226 245 494 230 233 400 785 454 511 208 194 210 

7 253 243 263 230 233 350 752 501 483 207 136 200 

8 194 245 364 228 233 310 725 501 407 236 142 180 

9 253 38/ 494 169 235 320 631 500 356 284 169 190 

10 278 390 202 197 235 450 585 495 348 243 153 195 


11 215 327 265 271 236 350 598 351 265 222 184 200 

12 271 328 251 275 257 360 608 413 420 222 208 190 

13 272 373 280 228 267 290 521 411 324 220 238 188 

14 273 246 472 202 285 270 496 346 298 220 272 200 

15 240 238 421 228 298 340 496 326 299 388 261 210 


16 304 293 422 200 251 300 498 467 367 393 240 180 

1/ 273 264 315 225 238 320 513 417 258 222 240 200 

18 410 292 173 225 408 270 545 485 410 166 157 200 

19 289 285 155 224 380 300 515 660 234 218 170 205 

20 272 293 132 225 235 370 498 739 407 303 178 200 


21 260 301 210 225 343 470 498 722 285 223 181 205 

22 253 421 238 225 411 680 498 528 304 223 186 210 

23 250 282 339 228 240 765 309 338 295 225 181 160 

24 246 284 383 228 238 970 494 360 253 227 213 170 

25 299 360 354 199 238 1170 493 297 230 221 184 190 


26 290 240 235 201 358 1050 324 334 269 200 178 190 

27 355 240 173 228 422 1500 424 329 257 221 155 190 

28 259 355 235 228 278 1350 282 315 229 178 213 198 

29 254 264 287 230 355 1410 328 325 230 165 164 196 

30 267 422 295 230 --- 1430 310 288 292 201 160 196 

31 245 --- 285 230 1320 --- 418 --- 195 176 ---


TOTAL 8324 8842 9900 6912 7920 18404 18742 13461 12163 7887 5888 5820 

MEAN 269 295 119 223 273 594 625 434 405 254 190 194 

MAX 410 422 494 281 422 1500 1390 739 1040 472 272 245 

MIN 194 238 132 169 162 155 282 288 229 165 136 160 

CFSM .86 .94 1.02 .71 .87 1.90 2.00 1.39 1.29 .81 .61 .62 

IN. .99 1.05 1.18 .82 .94 2.19 2.23 1.60 1.45 .94 .70 .69 


CAL YR 1975 TOTAL 120780�MAX MIN 132TIN 14.35
MEAN 331�1340TCFSM 1.06T

WTR YR 1976 TOTAL 124263�MAX MIN 132TIN 14.77
MEAN 340T1500TCFSM 1.09T




369 STREAMS TRIBUTARY TO LAKE HURONT
 

04131500 RAINY RIVER NEAR OCQUEOC, MI 


LOCATION.--Lat 45°24'30", long 84°10'45", in NE% NW% sec.22, T.35 N., R.2 E., Presque Isle County, Hydrologic Unit 04070005, on upstream 

side of highway bridge, 4.4 mi (7.1 km) west of Ocqueoc, and 5 mi (8 km) upstream from Black Lake. 


DRAINAGE AREA.--85 mil (220 km2), approximately. 


PERIOD OF RECORD.--October 1952 to current year. 


GAGE.--Nonrecording gage. Datum of gage is 674.85 ft (205.694 m) above mean sea level, unadjusted. 


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

the year. 


AVERAGE DISCHARGE.--24 years, 42.2 ft3/s (1.195 m3/s), 6.74 in/yr (171 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 946 ft3/s (26.8 m3/s) Apr. 18, 1960, gage height, 6.33 ft (1.929 m), from floodmark; 

minimum, 0.4 ft3/s (0.011 m3/s) Sept. 7, 1955. 


EXTREMES FOR CURRENT YEAR.-Maximum discharge, 748 ft3/s (21.2 m3/s) Mar. 27, gage height, 5.96 ft (1.817 m); minimum, 0.96 ft3/s 

(0.027 m3/s) Aug. 11; minimum gage height, 1.35 ft (0.411 m) Aug. 31. 


DISCHARGE,�IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAY OCT NOVTDECTJAN FEB��MAR APR��MAY JUN�JUL AUG SEP 

1 28 16 100 14�12 29 660 55 45 19 2.9 1.9 
2 27 17 90 14�12 29 550 56 42 18 2.6 1.9 
3 26 16 80 14�12 30 468 70 37 17 1.9 1.7 
4 23 16 72 14�12 32 388 70 32 14 1.5 2.1 
5 22 15 62 13�12 33 322 65 28 12 1.3 2.1 

6 20 15 56 13�12 33 270 74 22 9.1 1.7 1.7 
7 18 20 50 13�12 35 232 76 20 8.6 1.9 1.3 
8 17 32 46 13�13 36 208 73 17 7.9 1.9 1.3 
9 16 33 40 13�13 36 172 66 15 7.5 1.5 1.7 
10 15 36 35 13�14 35 151 62 13 7.2 1.3 4.3 

11 15 37 31 13�15 35 140 66 13 7.2 1.2 2.4 
12 
13 

15 
18 

35 
34 

29 
27 

13�16 33 
13�18 33 

127 
114 

64 
61 

12 
11 

6.2 
4.8 

3.7 
9.1 

1.9 
1.7 

14 18 33 26 13�20 33 111 59 11 7.9 8.2 1.5 
15 29 33 25 13�21 34 112 56 9.9 6.5 6.5 1.5 

16 29 33 24 12�23 35 113 50 9.9 7.2 5.1 1.7 
17 26 33 23 12�25 36 108 83 10 13 4.3 1.7 
18 24 32 22 12�27 37 103 94 9.9 12 3.7 1.3 
19 23 31 21 12�28 41 94 90 13 11 3.2 1.2 
20 22 33 20 12�28 45 85 86 11 13 2.9 1.5 

21 21 56 20 12�29 54 89 82 9.9 14 2.4 1.9 
22 19 64 20 12�29 76 99 80 8.6 12 2.1 1.7 
23 18 58 19 12�29 150 98 78 7.5 12 1.7 1.7 
24 18 55 19 12�29 210 87 73 6.8 9.5 1.3 1.9 
25 24 54 18 12�29 455 79 64 5.5 6.5 1.3 1.5 

26 23 53 17 12�29 550 73 58 5.5 5.5 1.3 1.5 
27 21 49 17 12�29 715 66 52 6.2 5.5 1.9 2.1 
28 19 42 16 12�29 727 63 46 5.1 6.2 1.7 1.9 
29 18 48 16 12�29 648 56 43 5.5 5.8 1.3 1.9 
30 17 93 15 12�--- 622 56 43 11 4.8 1.3 1.7 
31 17 --- 15 12 635 --- 47 -- 4.0 1.3 ---

TOTAL 646 1122 1071 391�606 5532 5294 2042 453.3 294.9 84.0 54.2 
MEAN 20.8 37.4 34.5 12.6�20.9 178 176 65.9 15.1 9.51 2.71 1.81 
MAX 29 93 100 14�29 727 660 94 45 19 9.1 4.3 
MIN 15 15 15 12�12 29 56 43 5.1 4.0 1.2 1.2 
CFSM .24 .44 .41 .15�.25 2.09 2.07 .78 .18 .11 .03 .02 
IN. .28 .49 .47 .17�.27 2.42 2.32 .89 .20 .13 .04 .02 

CAL YR 1975�18584.1 MEAN 50.9�
TOTAL MAX 622 MIN 5.5 CFSM .60 IN 8.13 

MIR YR 1976�TOTAL 17590.4 MEAN 48.1�MAX 727 MIN�IN 7.70
1.2 CFSM .57 
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STREAMS TRIBURARY TO LAKE HURON 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45°38'02", long 84°28'52", in NW4 NE4 sec.6, T.37 N., R.1 W., Cheboygan County, Hydrologic Unit 04070004, at upstream 

side of bridge on Lincoln AVenue in Cheboyon, 1.75 mi (2.82 km) upstream from mouth. 


DRAINAGE AREA.--1,500 mil (3,900 km2), approximately. 


PERIOD OF RECORD.--Water years 1975-76. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1974 to current year. 

WATER TEMPERATURES: October 1974 to current year. 


REMARKS.--Flow regulated by dam 1,000 ft (305 m) downstream. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE (Water year 1976): Maximum daily, 424 micromhos Jan. 21, 1976; minimum daily, 255 micromhos July 11, 17, 

Aug. 9, 1976. 


WATER TEMPERATURES (Water year 1976): Maximum daily, 25.5°C Aug. 26, 1976; minimum daily, 0.0°C Feb. 1, 2, 5, 8, 15, 27, 1976. 


EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--Specific conductance values of 900 micromhos and 140 micromhos were observed on Apr. 24, 

25, 1975 and Mar. 8, 1975, respectively. A water temperature of 26.5°C was observed on July 5-7, 1975. 


EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum daily, 424 micromhos Jan. 21; minimum daily, 255-MR1=1110S July 11, 17, Aug. 9. 
WATER TEMPERATURES: Maximum daily, 25.5°C Aug. 26; minimum daily, 0.0°C Feb. 1, 2, 5, 8, 15, 27. 

WATER DUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-T ImmE-

CIFICT DIATE FECAL STREP-�NOW.. 


TNSTAN- CON-T PER- COLI- COLI- TOCOCCITCAR-

TANEOUS DUCT-T DIS- CENT FORM FORM (COL- HARD- BONATE 

DIS- ANCFTPH TEMPER- SOLVED SATUR- (COL. (COL. ONIES NESS HARD-


TIME CHARGE (MICRO-�ATURE OXYGEN ATION�0ER PER��
PER (CA,MG) NESS 

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

OCT 
01... 1430 1100 27R 8.3 14.5 10.0 100 79 18 21 160 0 
30... 0950 1160 270 8.1 8.5 11.0 96 730 400 290 170 6 

NOV 
12... 1000 1460 293 8.0 9.5 10.4 95 130 74 41 160 0 

DEC 
11... 1045 2070 308 7.6 1.0 13.3 96 800 400 >200 170 0 

JAN 
15... 1400 1270 323 8.2 .5 13.4 95 89 20 6 170 0 

FEB 
11... 1315 1280 334 7.9 .5 13.6 96 310 110 190 170 0 

MAR 
10... 1600 ?050 319 7.9 .5 13.8 98 16 14 5 180 4 

APR 
08... 1430 3700 233 8.2 3.5 13.0 100 36 22 28 150 11 
MAY 
06... 1045 1650 273 8.3 7.5 11.4 97 191 156 50 160 14 

JUN 
03... 0930 1930 290 8.2 17.0 9.7 100 240 14 16 160 4 
29... 1430 850 271 8.1 22.0 8.3 97 936 160 37 150 0 
AUG 
06... 1115 800 290 8.4 20.0 8.2 91 225 56 30 160 7 

SEP 
03." 0915 320 282 8.4 18.5 8.5 92 2000 28 27 160 12 

DIS- DIS-

DIS- SOLVED SODIUM SOLVED DIS- DIS-


SOLVED MAG- DIS- AD- P0- ALKA- DIS- SOLVED SOLVED 

CAL- NF- SOLVED SORB- TAS- FITCAR- CAR- LINITY CARBON SOLVED CHLO- FLUO-

CIUM SIUm SODIUM TION SIUM BONATE BONATE AS DIOXIDE SULFATE RIDE RIDE 

(CA) (MG) (NA) RATIO (K) (HCO3) (CO3) CAC03 (CO2) (SO4) (CL) (F) 


DATE (MG/L) (mG/L) (MG/L) (mG/L) (mG/L) (MG/L) (',G/L) (MG/L) (MG/L) (MG/L) (MG/L) 


OCT 
0 1... 44 12 3.1 .1 .8 204 0 167 1.6 9.7 3.2 .2 
30... 47 13 3.3 .1 .9 200 0 164 2.5 12 3.7 .2 

NOV 
12... 42 14 2.9 .1 .9 208 0 171 3.3 11 3.8 .1 

DEC 
I1 ... 45 13 3.0 .1 .7 210 0 172 8.4 11 6.9 .4 

JAN 
15... 46 13 3.3 .1 .9 224 0 184 2.3 11 4.0 2.0 

FEA 
1 1 ••• 46 13 1.6 .1 .8 214 0 176 4.3 11 4.1 .2 

MAR 
10... 47 14 3.4 .1 .8 214 0 176 4.3 12 4.0 •3 

APR 
08... 40 11 2.2 .1 .9 170 0 139 1.7 11 3.6 .1 


MAY 

06... 44 12 2.9 .1 .9 178 0 146 1.4 11 4.0 .2 


JUN 
03... 44 12 2.7 .1 .7 190 0 156 1.9 11 3.1 .2 

29 .�• 39 13 2.8 .1 .0 188 0 154 2.4 7.3 3.2 .2 

AUG 

06... 41 13 3.0 .1 .7 176 5 153 1.2 12 5.4 .1 


SEP 

03... 39 14 2.9 .1 .7 162 9 148 1.1 12 4.2 .1 
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STREAMS TRIBUTARY TO LAKE HURON�
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04132052 CHEBOYGAN RIVER AT CHEBOYGAN• MI--CONTINUED 


MATER-QUALITY DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS- DIS-�� SUS.
SUS�

SOLVED SOLVED DIS- TOTAL� PENDED SED. 


DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTAL SUS��
SEDI- SIEVE 

SOLVFD (RESI SOLIDS NITRO- PHns PENDED DIAM.
(SUM OF PLUS����� -
NITRO-��MENT���

SILICA�DUE AT CONSTI- (TONS NITRATE GEN GEN�����SEDI... i FINER
PHORUS DIS-���

(SI02)�180 C) TUENTS) PER (N) (P) MENT CHARGE���
(N)���(NO3)�� THAN 


DATE (Win) (MG/L) (MG/L1 DAY) (MG/L) (MG/L) (T/DAY) .062 MM
(MG/L)������(MG/L) (MG/L)����


OCT 

01... 7.6 183 181 583 .01 .26 1.2 .02 4 13 100 

30... 7.9 173 187 542 .01 .30 1.3 .01 2 6.3 100 


NOV 

12... 7.8 161 185 635 .05 .29 1.3 .06 5 20 100 


DEC 

11 • • • 7.7 198 191 1110 .06 .26 1.2 .01 6 34 100 


JAN 

15... 7.9 184 198 631 .08 .28 1.2 .01 4 14 100 


FEB 

11... 8.0 196 192 677 .09 .33 1.5 .00 2 6.9 100 


MAR 

10... 8.4 184 195 1020 .09 .09 .40 .01 2 11 100


APR 

08... 6.6 172 159 1720 .12 .37 1.6 .01 5 50 100 

MAY 

06... 6.9 178 170 793 .09 .37 1.6 .01 3 13 100 

JUN 

03... 6.6 164 174 855 .07 .37 1.6 .01 7 36 100 

29... 6.1 167 165 383 .01 .29 1.3 .03 6 14 100 


AUG 
06... 6.1 171 173 369 .01 .31 1.4 *02 2 4.3 100 


SEP 

03... 6.0 171 168 148 .01 .31 1.4 .02 3 2.6 100 


DIS-�DIS.. 

DIS•.. TOTAL SOLVED TOTAL SOLVED�DIS-�DIS 


TOTAL SOLVED CAD- CAD- CHRO- CHRO- TOTAL SOLVED TOTAL SOLVED TOTAL 

ARSENIC ARSENIC MIUM MIUM��MIUM COBALT COBALT COPPER COPPER IRON
MIUM�


TIME�(AS) (AS)��(CD)T(CR)��(CO)��
(CU) (FE) 

DATE� (UG/L) (UG/L) (UG/L) (UG/L)��


(CD)�(CR) (CO) (CU)��

(UG/L) (UG/L)
(UG/L) (UG/L)��(UG/L)��(UG/L)��(UG/L)��


OCT 

01... 1430 0 1 0 <10 0 0 0 6 2 120 
JAN 
15... 1400 0 0 2 0 <10 0 0 0 12 2 110 
APR 
08... 1430 0 0 0 0 10 0 2 2 10 0 90 
JUN 
29... 1430 0 0 1 1 10 10 1 0 0 0 60 

DIS-� DIS... 

TOTAL TOTAL SOLVED��TOTAL 


SOLVED TOTAL SOLVED MAN-� SOLVED ORGANIC 

DIS�DIS-�SOLVED��DIS-� DIS-�


MAN... TOTAL SOLVED SELE- SELE- TOTAL 

IRON�LEADTLEAD GANESE GANESE MERCURY MERCURY NIUM NIUM��ZINC CARBON
ZINC�


(MN) (MN)��(HG)��(ZN) (C)
(FE)�(PB) (PR)��(HG) (SE) (SE)��(ZN)��

DATE (UG/L)��(UG/L) (UG/L)��(1)G/L) (UG/L) (UG/L)��
(UG/L) (UG/L)��(UG/L) (UG/L)��(UG/L)��(MG/L) 


OCT 

20 24 0 30 0 .1 .0 0 0 50 0 11 


JAN 

15... 0 17 4 0 0 .0 .0 0 0 20 0 5.4 


01... 

APR 

08... 50 5 2 10 0 <.5 <.5 0 0 10 10 6.8 

JUN 

29... 30 7 3 6 1 <.5 <.5 0 0 10 10 6.9 
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372T STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


TOTAL 

TOTAL�
HEPTA-
TOTAL�


TOTAL` CHLOR- TOTAL TOTAL TOTAL DI- DI- TOTAL TOTAL HEPTA- CHLOR 

A7INON ELDRIN ENDRIN ETHION CHLOR EPDXIDE 


TOTAL�
TOTAL�
 

ODE .DOT
TIME ALDRIN DANE DOD 
 JUG/L)
(0G/L1 (UG/L)�(UG/L) (UG/L)��

DATE�(UG/L) (UG/L)��(UG/L) (UG/L)��(UG/L)��(UG/L)�


NOV 
 ND
ND�ND�
ND ND��NDTND�
1000�

JAN 

12...�ND ND��ND ND��


ND�ND�ND�ND
ND��ND�ND�ND�


MAY 
ND��ND�ND�ND�ND�ND 


06... 1045��ND ND��ND ND��ND 


AUG 


1400�NDTNDTND
15...�


NB
ND ND��ND�ND�ND ND��

06... 1115��NDTND�ND�NnT


TOTAL�

TOTAL METH- METHYL METHYL TOTAL TOTAL TOTAL 


TOTAL�TOTAL 


TOTAL�
PARA- TPI- TOTAL�TOTAL
PARA- TRI-��TOX-��

CHLOR THION THION THION APHENE THION 2,4-D 2,4,5-T SILVEX 


TOTAL MALA- OXY-�

LINDANE THION 
 (UG/L)
(UG/L)�(UG/L)�


DATE�(UG/L) (UG/L)�(UG/L) (UG/L)��JUG/L1�(UG/L)�(UG/L)�

(UG/L) 


NOV 
ND�NDTND ND��ND�ND�ND
12... ND�


JAN 
ND�ND�ND ND ND�ND 


15•• • ND�ND�NoTND�ND�


MAY ND ND�ND 

06• • • ND�ND�ND�ND ND��ND�ND�ND 

AUG 
ND ND ND�ND
ND ND��ND�ND�
06• • • ND�ND ND��


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

PFRIPHYTON 


LENGTH PERI-�UNCOR- UNCOR-

OF PHYTON PERI- RECTED RECTED 

EXPO- BIOMASS PHYTON PERI- PERI-

SURE TOTAL BIOMASS PHYTON PHYTON 

(DAYS) DRY�
ASH CHLORO- CHLORO-


WEIGHT�
WEIGHT PHYLL A PHYLL 8 

DATE G/SO M MG/SQ M MG/SQ M
G/S0 M�


FEB 
1 1 ••• 2.20��2.20�27 1.20�.000 


MAY 

06... 28�10.4�.000
12.0T4.78�

AUG 

06• • • 37�4.77 .074
10.7�2.17��


ND--NOT DETECTED 




373 STREAMS TRIBUTARY TO LAKE HURON�
 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 1, 1975 

1430 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,700 CELLS/ML 


NAME
_ORGANISM� _COMMON NAME CELLS/ML PER_CENT 


CHLOROPHYTA 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....00CYSTIS 

...SCENEDESMACEAE 


L ....SCENEDESMUS 

..VOLVOCALES 

...VOLVOCACEAE 


0 ....PANDORINA 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 


D ....CYCLOTELLA 

..PENNALES 

...ACHNANTHACEAE 

....COCCONEIS 

...FRAGILARIACEAE 

....ASTERIONELLA 


0 	....FRAGILARIA 

....SYNEDRA 

...GOMPHONEMATACEAE 


L ....GOMPHONEMA 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 

...TABELLARIACEAE 

....TABELLARIA 


.CHRYSOPHYCEAE 


..CHRYSOMONADALES 


...00HROmONADACEAE 


....00HROMONAS 


CYANOPHYTA 

.MYXOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 

....ANACYSTIS 

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 


GREEN ALGAE 


130 	 5 


0 


_21 

TOTALS 670 25 


DIATOMS 

CENTRIC 


730 27 

PENNATE 


33 	 1 


230 9 

400 15 

33 1 


0 

NAVICULOID 


67 2 


130 	 5 


_____aa 

TOTALS 1,700 61 


YELLOW-BROWN ALGAE 


TOTALS 33 1 


BLUE-GREEN ALGAE 


COCCOID 


270 10 

FILAMENTOUS 


_____12 

11
TOTALS 300 
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84132052 CHEBOYGAN RIVER AT CHEBOYGAN, AICONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 30, 1975 

0950 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


...ORGANISM NAME 


CHLOROPHYTA 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 

....SCENEDESMUS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 


L 	....CYCLOTELLA 

..PENNALES 

...ACHNANTHACEAE 


L 	....COCCONEIS 

...CYMBELLACEAE 

....CYMBELLA 

...FRAGILARIACEAE 


L ....ASTERIONELLA 

4...NAVICULACEAE 


L ....NAVICULA 

...NITZSCHIACEAE 


eCHRYSOPHYCEAE 

..CHRYSOMONADALES 

...MALLOMONADACEAE 

....MALLOMONAS 

...00HROMONADACEAE 

....DINOBRYON 

....00HROMONAS 


EUGLENOPHYTA 

.CRYPTOPHYCEAE 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS 


PYRRHOPHYTA 

.DINOPHYCEAE 

..PERIDINIALES 

...PERIDINIACEAE 

....RERIDINIUM 


IDENTIFICATION OF PHYTOPLANKTON 


640 CELLS/ML 


COMMON....NAME_�CELLS/ML�
PERCENT 


�

CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

o•CHLOROCOCCALES 

...SCENEDESMACEAE
�
 

L 
 �

.....SCENEDESMUS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 


D ....CYCLOTELLA 

..PENNALES 

...ACHNANTHACEAE 

....COCCONEIS 

...FRAGILARIACEAE 

....ASTERIONELLA 

...GOMPHONEMATACEAE 


L 	....GOMPHONEMA 

...NAVICULACEAE 

••••NAVICULA 

eoeNITZSCHIACEAE 

....NITZSCHIA 


550 CELLS/ML 


CELLS/ML�
PERCENT 


GREEN ALGAE 


_ia 

TOTALS 48 9 


DIATOMS 

CENTRIC 


340 61 • 

PENNATE 


0 


24 4 


0 

NAVICULOID 


0 


��
 
TOTALS 


YELLOW —BROWN ALGAE 


TOTALS 


EUGLENOIDS 

CRYPTOMONADS 


TOTALS 


FIRE ALGAE 

DINOFLAGELLATES 


TOTALS 


NOV. 12, 1975 

1000 HOURS 


DIATOMS 

CENTRIC 


PENNATE 


NAVICULOID 


390 69 


24�4 


24�4 


72�12 


—2i 

24�-4 


24�4 


0 

41
��
 

TOTALS 47 7 


350�56 


71�11 


71�11 


0 

�
 

24 4 

�-IL 
TOTALS�93
590 
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04132052 CHEROYGAN RIVFP AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATFP YEAR OCTOBER 1975 TO SEPTEMBER 1976 


IDENTIFICATION OF PHYTOPLANKTON 

DEC. 11. 1975 
1045 HOURS 

480 CELLS/ML 

CHLOROPHYTA�GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 

L ....00CYSTIS� 
..TETRASPORALES 
...COCCOMYXACEAE 

L ....ELAKATOTHRIX� 

0 

0 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE�DIATOMS 
..CENTRALES�CENTRIC 
...COSCINODISCACEAE 

D ....CYCLOTELLA� 
..PENNALES� PENNATE 
...ACHNANTHACEAE 

•....ACHNANTHES� 
...FRAGILARIACEAE 

L ....ASTERIONELLA� 
L ....FRAGILARIA� 
L ....SYNEDRA� 
...NAVICULACEAE�NAVICULOID 

L .,...AMPHIPRORA� 
L ....NAVICULA� 
...SURIRELLACEAE 

L ....CYMATOPLEURA 

440�91 

0 

0 
0 
0 

0 
0 

-_-_ -
440�
TOTALS�91 


.CHRYSOPHYCEAE�YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...MALLOMONADACEAE 

L ....MALLOMONAS�	 0 


EUGLENOPHYTA�EUGLENOIDS 

.CRYPTOPHYCEAE�CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS�
 --2 


TOTALS�44�9 


JAN. 15, 1976 

1400 HOURS 


1,900 CELLS/ML 


_ORGANISM NAME�_COMMON NAME� PER_CENT
CELLS/ML�


CHLOROPHYTA�GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 

....CRUCIGENIA� 52�3 

..TETRASPORALES 

...COCCOMYXACEAE 


L ....ELAKATOTHRIX�
 --2 

TOTALS -----gi�3 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..CENTRALES�CENTRIC 

...COSCINODISCACEAE 


D ....CYCLOTELLA� 470�25 

..PENNALES� PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES� 17�1 

...FRAGILARIACEAE 


L 	....ASTERIONELLA� 0 

....FRAGILARIA� 260�14 

....SYNEDRA� 17�1 

...GOMPHONEMATACEAE 


L ....GOMPHONEMA�
 0 

...NAVICULACE4E�NAVICULOID 

....NAVICULA� 17�1 

...NITZSCHIACEAE 

....NITZSCHIA� _____aa�
__a 


TOTALS 840��45 


CYANOPHYTA� BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES�COCCOID 

...CHROOCOCCACEAE 

....AGMENELLUM� 70�4 


D ....ANACYSTIS�
 -42 

TOTALS 1.000��53 
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376T STQFAMS TRIBUTARY TO LAKE HURON 


0413?052 CHEBOYGAN R11/FR AT CHEBOYGAN, AI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEB. 11, 1976 

1315 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


340 CELLS/ML 


_ORGANISMTNAME NAME__COMMON CELLS/ML PER CENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..VOLVOCALES 
...CHLAMYDOmONADACEAE 
....CHLAMYDOMONAS 

TOTALS 
29 
29 

_EL 
8 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 

D ....CYCLOTELLA 240 71 
LT....MELOSIRA 0 
..PENNALES PENNATE 
...DIATOMACEAE 

LT....DIATOMA 0 
...FRAGILARIACEAE 

LT....ASTERIONELLA 0 
...GOMPHONEMATACEAE 
....GOMPHONEMA 14 4 
...NAVICULACEAE NAVICULOID 
....NAVICULA 14 4 
...NITZSCHIACEAE 
....NITZSCHIA 14 4 
...SURIRELLACEAE 

L ....CYMATOPLEURA 
TOTALS ---­56 83 

CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOID 
...CHROOCOCCACEAE 
....COCCOCHLORIS - - -22 

TOTALS 29 8 


PYRRHOPHYTA FIRE ALGAE 

.DINOPHYCEAE DINOFLAGELLATES 

..PERIDINIALES 

...GLENODINIACEAE 


L ....GLENODINIUM 
 0 



377 STREAMS TRIBUTARY TO LAKE HURON�
 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN. X41--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAR. 10, 1976 

1600 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


320 CELLS/ML 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 21 6 
...SCENEDESMACEAE 
....SCENEDESMUS 

TOTALS 62 19 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 41 13 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 21 6 
...CYMBELLACEAE 

L ....CYMBELLA 
...FRAGILARIACEAE 
....ASTERIONELLA 52 16 
...GOMPHONEMATACEAE 
....GOMPHONEMA 10 3 
...NAVICULACEAE NAVICULOID 
....NAVICULA 10 3 
...NITZSCHIACEAE 

D�....NITZSCHIA -22 
TOTALS 230 70 

.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...00HROMONADACEAF 

....00HROMONAS 
TOTALS 21 6 

PYRRHOPHYTA FIRE ALGAE 
.DINOPHYCEAE DINOFLAGELLATES 
..RERIDINIALES 
...PERIDINIACEAE 
....PERIDINIUM -1 

TOTALS 10 3 



378�
 STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR. 8, 1976 

1430 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


340 CELLS/ML 


_ORGANISM�NAME NAME__COMMON 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...SCENEDESMACEAE 
....SCENEDESMUS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 

TOTALS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 
...CYMBELLACEAE 
....CYMAELLA 
...FRAGILARIACEAE 

D ....ASTERIONELLA 
....FRAGILARIA 
....SYNEDRA 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVICULACEAE NAVICULOID 
....NAVICULA 

TOTALS 

.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 
D ....DINOBRYON 

TOTALS 

EUGLENOPHYTA EUGLENOIDS 
.CRYPTOPHYCEAE CRYPTOMONADS 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE 
....CRYPTOMONAS 

TOTALS 

PYRRHOPHYTA FIRE ALGAE 
.DINOPHYCEAE DINOFLAGELLATES 
..PERIDINIALES 
...GLENODINIACEAE 

L ....GLENODINIUM 

CELLS/ML PER_CENT 

18 5 

-21 
44 

-11 
13 

49 

18 

9 

58 
4 
4 

13 

180 

14 

5 

3 

17 
1 
1 

-Z 
52 

____112 
110 

_12 
32 

___2 
9 

_1 
3 

0 



379 STREAMS TRIBUTARY TO LAKE HURONT
 

0413?052 CHEBOYGAN RIVER AT CHEBOYGAN, AI-CONTINUED 


OHALITATIVF AND ASSOCIATED OuANTITATIvF ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAY 6, 1976 

1045 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


?.500 CELLS/ML 


ORGANISM_NAME _COMMONTCELLS/ML
NAME_ PER CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....TETRAEDRON 32 1 

...SCENEDESmACEAE 

....SCENEDESMUS 


TOTALS 130 5 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 290 11 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 97 4 

....COCCONEIS 32 1 

...CYMBELLACEAE 

....AMPHORA 16 1 

....CYMBELLA 48 2 

...FRAGILARIACEAE 

....FRAGILARIA 81 3 

....SYNEDRA 16 1 

...NAVICULACEAE NAVICULOID 

....NAVICULA 65 3 

...NITZSCHIACEAE 

....NITZSCHIA 310 12 

...SURIRELLACEAE 

....SURIRELLA _____22 


TOTALS 980 39 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...MALLOMONADACEAE 


....MALLOMONAS 32 1 


...00HROMONADACEAE 


....DINOBRyON 

TOTALS 390 15 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 


L ....AGMENELLUM 
 0 

..0SCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 


L ....APHANIZOMENON 
 0 
...OSCILLATORIACEAE 


D ....OSCILLATORIA 1L9Q2 

TOTALS 1,000 
 41 




�
380 STREAMS TRIBUTARY TO LAKE HURON 

04132052 CHEBOYGAN RIVER AT CHFBOYGAN, MI..-.CONTINUED 


QUALITATIVE ANO ASSOCIATE') QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 3o 1976 

0930 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,200 CELLS/ML 


..ORGANISM�NAME ...COMMON NAME_. CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

ooVOLVOCALES 

000CHLAMYDOMONADACEAE 

0000CHLAMYDOMONAS _Ia 


TOTALS 13 1 


CHRYSOPHYTA 

oBACILLARIOPHYCEAE DIATOMS 

ooCENTRALES CENTRIC 

000COSCINODISCACEAE 

moCYCLOTELLA 67 3 

0000MELOSIRA 130 6 

eoPENNALES PENNATE 

esoACHNANTHACEAE 

0000ACHNANTHES 54 2 

000CYMBELLACEAE 

moCYMBELLA 13 1 

000FRAGILARIACEAE 


L 	 0000ASTERIONELLA 0 
....FRAGILARIA 67 3 
000GOMPHONEMATACEAE 
0000GOMPHONEMA 13 1 
000NAVICULACEAE NAVICULOID 
oosoNAVICULA 81 4 
000NITZSCHIACEAE 
0000NITZSCHIA 150 —.1 

TOTALS 580 27 


eCHRYSOPHYCEAE YELLOW—BROWN ALGAE 

ooCHRYSOMONADALES 

0000CHROMONADACEAE 


D 0000DINOBRYON 400 18 

00000CHROMONAS 
 —1. 

TOTALS 420 19 


CYANOPHYTA BLUE—GREEN ALGAE 

oMYXOPHYCEAE 

oo0SCILLATORIALES FILAMENTOUS 

eoo0SCILLATORIACEAE 


D 00000SCILLATORIA 

TOTALS 1,200 


EUGLENOPHYTA EUGLENOIDS 

.EUGLENOPHYCEAE 

ooEUGLENALES 

000EUGLENACEAE 


0000TRACHELOMONAS� � —1. 
TOTALS 13 

54 



381 STREAMS TRIBUTARY TO LAKE HURON�
 

04132052 CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


IDENTIFICATION OF PHYTOPLANKTON 


JUNE 29, 1976 

1430 HOURS 

2,200 CELLS/ML 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 

TOTALS 
__-__Al 

67 
--1 
3 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 

D ....CYCLOTELLA 
..PENNALES PENNATE 

1,600 73 

...ACHNANTHACEAE 

....ACHNANTHES 67 3 

...NITZSCHIACEAE 

....NITZSCHIA 
TOTALS 

_kl 
1,700 

__a 
79 

.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...MALLOMONADACEAE 

....MALLOMONAS 
TOTALS 67 3 

EUGLENOPHYTA EUGLENOIDS 
.CRYPTOPHYCEAE CRYPTOMONADS 
..CRYPTOMONIDALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 130 6 
...CRYPTOMONODACEAE 
....CRYPTOMONAS Z22 --2 

TOTALS 340��15 




382� STREAMS TRIRUTARY TO LAKE HURON 


04132052 CHEROYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


AUG. 6, 1976 

1115 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


4,900 CELLS/ML 


_ORGANISM�NAME _COMMON NAME 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 

....CRUCIGENIA 


TOTALS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 

...CYMBELLACEAE 

....CYMBELLA 

...FRAGILARIACEAE 

....SYNEDRA 

...NAVICULACEAE NAVICULOID 

....NAVICULA 


TOTALS 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....AGMENELLUM 


0 ....ANACYSTIS 

TOTALS 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS 


TOTALS 


PYRRHOPHYTA FIRE ALGAE 

.DINOPHYCEAE DINOFLAGELLATES 

..PERIDINIALES 

...PERIDINIACEAE 

....PERIDINIUM 


TOTALS 


CELLS/ML PERCENT 


--k 

300 6 


2,400 50 


25 


25 1 


25 1 


2,500 54 


400 8 

1.500 -AL 

1,900 39 


_qua --2 

100 2 


--L 

25 1 




383 

��

STREAMS TRIBUTARY TO LAKE HURONT
 

n4132052 CHERnYGAN RIVER AT CHEBnYGAN, MI—CONTINUED 


OUALITATIvE AND AsSOCTATEn QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 3, 1976 

0915 HOURS 


IDENTIFICA'ION OF PHYTOPLANKTON 


7,100 CELLS/ML 


...ORGANISM�NAME _COMMON NAME CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOR000CCALES 

....00CYSTACEAE 

.....DICTYOSPHAERIUM 470 7 

....TETRAEDRON 39 1 

...VOLVOCALES 

...VOLVOCACEAE 


D ....GON/UM _1t24Q 1Z 
TOTALS 1,800 25 

CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 560 8 


680 10 

....STEPHANODISCUS 58 1 

..PENNALES PENNATE 

...NITZSCHIACEAE 

....NITZSCHIA 
 _51 


TOTALS 1,400 20 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 410 6 

..0SCILLATORIALES FILAMENTOUS 

....0SCILLATORIACEAE 


D ....OSCILLATORIA 
 _23.5.4.12 

TOTALS 3,900 55 


EUGLENOPHYTA EUGLENOIDS 

.EUGLENOPHYCEAE 

...EUGLENALES 

...EUGLENACEAE 

......TRACHELOMONAS 


TOTALS 120 
 2 


NOTE: D�
DOMINANT ORGANISM; GREATER OR EQUAL TO 15% 

L�
LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 


http:23.5.4.12


 

384� STREAMS TRIBUTARY TO LAKE HURON 


04132052 CHEBOYGAN RIVER AT CHEBOYGAN. MI--CONTINUED 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C).
ONCE-DAILY 

MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

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

1 
2 
3 
4 
5 

309 
310 
310 
308 
310 

318 
318 
322 
318 
321 

315 
317 
314 
316 
314 

315 
321 
330 
308 
331 

359 
358 
371 
364 
338 

320 
326 
329 
293 
297 

291 
292 
292 
276 
278 

275 
275 
275 
280 
290 

275 
275 
275 
275 
270 

285 
300 
280 
280 
275 

270 
275 
270 
260 
260 

260 
265 
260 
265 
260 

6 
7 
8 
9 
10 

314 
311 
308 
311 
309 

321 
320 
318 
321 
310 

319 
314 
..... 
322 
......... 

326 
325 
332 
330 
314 

346 
412 
386 
324 
294 

296 
296 
300 
294 
292 

278 
278 
278 
281 
281 

280 
275 
280 
265 
280 

275 
275 
270 
275 
270 

275 
270 
268 
275 
265 

265 
260 
260 
255 
265 

260 
260 
260 
270 
260 

11 
12 
13 
14 
15 

310 
311 
320 
320 
313 

310 
314 
318 
319 
315 

306 
304 
306 
304 
306 

330 
315 
329 
329 
329 

308 
319 
320 
322 
326 

334 
331 
334 
334 
337 

280 
279 
282 
282 
281 

280 
280 
280 
275 
285 

270 
275 
275 
270 
280 

255 
260 
260 
260 
260 

265 
265 
265 
265 
265 

270 
270 
265 
270 
270 

16 
17 
18 
19 
20 

317 
318 
311 
321 
313 

323 
320 
320 
318 
315 

326 
301 
321 
328 
276 

---
352 
348 
378 
375 

318 
320 
318 
320 
325 

290 
291 
287 
291 
288 

283 
280 
281 
283 
308 

280 
290 
280 
275 
280 

265 
265 
260 
265 
275 

260 
255 
260 
260 
260 

265 
260 
260 
260 
260 

265 
270 
265 
270 
275 

21 
22 
23 
24 
25 

324 
324 
322 
327 
326 

316 
324 
321 
319 
322 

304 
326 
321 
279 
290 

424 
387 
365 
393 
371 

312 
298 
324 
319 
304 

286 
286 
290 
285 
285 

310 
310 
310 
304 
315 

280 
280 
275 
270 
275 

275 
275 
280 
275 
270 

260 
260 
270 
270 
265 

260 
260 
270 
265 
270 

293 
288 
288 
293 
290 

26 
27 
28 
29 
30 
31 

342 
322 
331 
324 
323 
318 

324 
323 
326 
324 
318 
....... 

311 
324 
---
343 
334 
334 

364 
344 
414 
386 
374 
378 

310 
291 
326 
329 
---

289 
287 
391 
287 
291 
291 

311 
311 
280 
270 
270 
---

280 
270 
280 
280 
275 
---

280 
265 
---
290 
285 
---

265 
265 
265 
270 
265 
---

260 
270 
260 
260 
265 
272 

290 
291 
293 
297 
293 
m 

MAX 
MIN 

342 
308 

326 
310 

343 
276 

424 
308 

412 
291 

391 
285 

315 
270 

290 
265 

290 
260 

300 
255 

275 
255 

297 
260 

TEMPERATURE (DEG.�C) OF MATER. MATER YEAR OCTOBER 
ONCE-DAILY 

1975 TO SEPTEMBER 1976 

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

1 15.0 12.0 5.0 2.0 0.0�1.0 3.0 9.0 18.0 21.0 21.5 22.5 
2 
3 
4 

15.0 
15.0 
14.5 

12.0 
12.0 
11.0 

4.0 
4.0 
3.5 

2.0 
1.5 
2.0 

0.0�1.5 3.0 10.0 
1.0�1.5 3.0 10.5 
1.0�2.5 3.5 10.0 

18.5 
19.0 
20.0 

21.5 
21.0 
21.0 

21.0 
22.0 
23.0 

23.0 
22.5 
22.0 

5 14.5 11.0 3.5 1.5 0.0�2.0 3.5 10.0 20.0 21.0 23.0 22.0 

6 
7 
8 

14.0 
14.5 
14.5 

11.0 
11.0 
11.0 

3.0 
3.0 
---

1.5 
2.0 
2.0 

1.0�2.5 4.0 10.5 
1.0�2.5 3.5 10.0 
0.0�3.0 4.0 10.0 

20.5 
21.0 
21.5 

21.0 
21.5 
21.0 

23.0 
22.0 
23.5 

23.0 
23.0 
22.0 

9 14.0 11.0 3.0 2.0 1.0�3.0 4.0 11.0 22.0 21.5 23.0 23.0 
10 14.0 10.5 --- 1.5 1.0�3.0 4.0 11.0 22.0 22.0 22.0 22.5 

11 14.5 10.0 2.5 1.5 1.5�2.5 3.5 12.0 220 21.0 23.0 22.5 
12 
13 

14.5 
14.0 

10.0 
10.0 

3.0 
2.5 

1.5 
1.0 

1.0�1.5 3.5 11.0 
1.0T2.0 4.0 11.5 

21.0 
21.0 

21.5 
22.0 

24.0 
23.5 

23.0 
22.5 

14 
15 

14.0 
13.5 

10.0 
10.0 

2.5 
3.0 

1.0 
2.0 

1.5�1.5 4.0 11.0 
0.0�1.5 4.5 12.0 

220 
22.0 

22.0 
23.0 

24.0 
23.0 

22.0 
22.0 

16 13.5 9.5 3.0 .0T2.0 5.0 11.5 21.0 22.0 23.0 21.5 
17 13.5 10.0 3.0 1.5 .0T1.5 5.0 12.0 21.5 22.0 23.5 21.5 
18 13.5 9.5 3.0 1.0 .0�2.0 5.0 12.0 22.0 22.5 24.0 21.0 
19 13.5 9.0 2.5 1.0 .5�2.0 4.0 13.0 21.5 22.0 24.5 20.0 
20 12.0 8.5 2.0 1.0 .0T1.5 4.5 13.5 21.5 21.5 24.5 20.0 

21 14.0 8.0 2.5 1.0 .0T1.5 5.0 14.0 20.0 22.0 24.0 21.0 
22 14.0 7.0 2.0 1.0 .0T1.5 5.5 15.0 21.0 22.5 24.0 21.0 
23 
24 

14.0 
14.0 

7.0 
6.5 

2.5 
2.5 

1.0 
1.0 

.0T2.5 6.0 15.0 

.5�2.0 6.5 15.5 
22.0 
21.0 

23.0 
22.0 

25.0 
24.5 

21.0 
20.0 

25 14.0 3.5 1.5 1.0 .5�2.0 6.5 16.0 21.5 23.0 25.0 21.0 

26 
27 

14.0 
13.5 

3.0 
5.0 

1.5 
1.0 

1.0 
1.0 0.0 

.5 2.5 
2.5 

8.0 
8.0 

16.0 
17.0 

22.0 
21.0 

22.5 
23.0 

25.5 
24.0 

21.5 
19.5 

28 
29 

13.5 
13.0 

5.0 
5.0 

1.0 
0.0 

1.0 
1.0 

1.0 
1.0 

3.0 
3.0 

8.5 
9.0 

17.5 
17.0 

21.0 
22.0 

22.0 
22.5 

23.0 
22.0 

19.5 
20.0 

30 13.0 5.0 1.0 1.0 2.5 9.0 17.5 --- 22.0 23.0 19.0 
31 13.5 ..... 1.5 1.0 3.0 --- ........ ....... 23.0 ---

MAX 15.0 12.0 5.0 2.0 1.5 3.0 9.0 17.5 22.0 23.0 25.5 23.0 
MIN 12.0 3.0 0.0 1.0 0.0 1.0 3.0 9.0 18.0 21.0 21.0 19.0 



385 STREAMS TRIBUTARY TO LAKE HURONT
 

04133500 THUNDER BAY RIVER NEAR BOLTON, MI 


LOCATION.--Lat 45°07'40", long 83°38'30", in NE14 sec.36, T.32 N., R.6 E., Alpena County, Hydrologic Unit 04070006, on left bank 0.5 mi 

(0.8 km) upstream from Orchard Hill Bridge, 4 mi (6 km) upstream from North Branch, 5 mi (8 km) southwest of Bolton, and 11 mi (18 km) 

northwest of Alpena. 


DRAINAGE AREA.--588 mil (1,520 km'). 


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


REVISED RECORDS.--WSP 1437: 1946. WSP 1727: 1947(M). 


GAGE.--Water-stage recorder. Datum of gage is 671.96 ft (204.813 m) above mean sea level, unadjusted. Prior to Aug. 12, 1945, non-

recording gage at site 500 ft (152 m) downstream at different datum. 


REMARKS.--Records good except those for the winter period, which are poor. Regulation by Fletcher Pond on the Upper South Branch Thunder 

Bay River (usable capacity, 40,170 acre-ft or 49.5 hm3). Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--31 years, 472 ft3/s (13.37 m3/s). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,290 ft3/s (121 m3/s) Mar. 26, 1976, gage height, 10.29 ft (3.136 m); maximum gage 

height, 10.49 ft (3.197 m) Mar. 25, 1976 (backwater from ice); minimum, 92 ft3/s (2.61 :Ws) Sept. 28, 29, 1955. 


EXTREMES FOR CURRENT YEAR.-Maximum discharge, 4,290 ft3/s (121 m3/s) Mar. 26, gage height, 10.29 ft (3.136 m); maximum gage height, 

10.49 ft (3.197 m) Mar. 25 (backwater from ice); minimum, 155 ft3/s (4.39 m3/s) Aug. 27, gage height, 2.83 ft (0.863 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 468 489 982 470 490 560 2420 502 684 562 355 250 
2 474 475 1100 470 490 560 2300 480 914 708 355 242 
3 477 456 961 470 500 560 2040 540 974 760 351 261 
4 465 471 857 470 500 570 1720 599 895 627 347 267 
5 447 477 788 480 500 600 1400 622 771 565 343 244 

6 438 467 740 480 500 640 1170 669 677 513 344 242 
7 426 466 710 480 500 700 1000 706 611 481 346 240 
8 417 462 677 480 500 720 915 694 588 472 342 248 
9 411 485 619 480 500 710 826 631 530 456 336 252 
10 441 493 595 480 520 710 766 583 496 446 335 282 

11 453 490 560 490 540 700 722 561 516 461 333 282 
12 453 471 540 490 540 680 685 687 523 442 358 310 
13 459 466 525 490 530 660 625 706 476 387 362 318 
14 459 460 594 490 530 660 609 684 506 409 375 290 
15 464 456 675 490 540 670 607 633 486 464 358 282 

16 470 452 678 480 550 680 625 621 533 499 346 278 
17 492 447 560 480 550 680 651 765 697 467 332 248 
18 500 444 470 480 550 710 626 940 776 439 322 246 
19 503 442 450 490 550 740 589 1080 651 412 315 275 
20 501 444 500 490 550 790 550 956 668 407 368 260 

21 500 477 500 490 550 1000 525 844 687 406 383 280 
22 494 547 490 480 550 1200 565 762 570 402 301 290 
23 489 561 500 480 560 1700 585 698 531 404 290 280 
24 487 533 500 480 560 2300 605 647 528 397 188 280 
25 502 504 490 480 560 3500 585 615 500 391 228 270 

26 523 487 480 490 560 4190 522 620 483 384 238 270 
27 543 465 480 500 560 3870 505 589 482 376 208 270 
28 535 461 470 500 560 3800 502 574 465 368 230 270 
29 519 521 470 500 560 3580 494 561 463 361 237 270 
30 497 722 470 500 --- 2780 479 545 499 366 238 270 
31 496 --- 470 490 2440 --- 572 --- 365 239 ---

TOTAL 14803 14591 18901 15020 15450 43660 26213 20686 18180 14197 9703 8067 
MEAN 478 486 610 485 533 1408 874 667 606 458 313 269 
MAX 543 722 1100 500 560 4190 2420 1080 974 760 383 318 
MIN 411 442 450 470 490 560 479 480 463 361 188 240 

CAL YR 1975� MAX 2360
TOTAL 189159 MEAN 518�MIN 200 

MIR YR 1976�TOTAL 219471 MEAN 600�4190 MIN 188
MAX 




386T
 STREAMS TRIBUTARY TO LAKE HURON 


04134000 NORTH BRANCH THUNDER BAY RIVER NEAR BOLTON, Na 


LOCATION.--Lat 45°08'55", long 83°36'35", in SE' sec.29, T.32 N., R.7 E., Alpena County, Hydrologic Unit 04070006, on left bank 1.5 mi 

(2.4 km) upstream from mouth, 2.5 mi (4.0 km) south of Bolton, and 9 mi (14 km) northwest of Alpena. 


DRAINAGE AREA.--184 mil (477 km2). 


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


GAGE.--Water-stage recorder. Datum of gage is 675.52 ft (205.898 m) above mean sea level, unadjusted. Prior to Aug. 16, 1945, non-

recording gage at site 0.5 mi (0.8 km) upstream at different datum. 


REMARKS.--Records good except those for the winter period, which are poor. Occasional regulation during low flows from dams above 

station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--31 years, 119 ft3/s (3.370 m3/s), 8.78 in/yr (223 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,950 ft3/s (83.5 m3/s) Mar. 28, 1976, gage height, 7.46 ft (2.274 m); maximum gage 

height, 7.98 ft (2.432 m) Mar. 31, 1950 (backwater from ice); minimum discharge, 0.40 ft3/s (0.011 m3/s) Oct. 14, 1955. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,950 ft3/s (83.5 m3/s) Mar. 28, gage height, 7.46 ft (2.274 m), only peak above base of 

500 ft3/s (14.2 m3/s); minimum, 5.2 ft3/s (0.15 m3/s) Sept. 8; minimum gage height, 2.54 ft (0.774 m) Aug. 29, 30, 31, Sept. 7, 8. 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 104 62 254 62 58 115 1850 96 73 43 14 6.5 

2 94 60 343 60 58 115 1720 99 73 63 13 6.6 

3 88 58 400 59 58 115 1450 108 75 79 11 6.3 

4 84 57 360 58 58 120 1160 115 81 78 11 6.7 

5 78 54 275 58 58 120 925 122 84 68 10 7.0 


6 71 52 244 58 58 125 754 159 81 56 10 6.6 

7 66 52 220 57 59 135 628 175 73 47 10 5.8 

8 61 60 190 57 59 140 526 198 65 42 10 5.6 

9 58 91 170 57 60 140 447 198 57 39 9.8 8.8 

10 55 116 155 57 62 140 388 177 51 41 9.3 12 


11 52 126 140 57 62 135 345 161 45 39 9.0 11 

12 48 122 130 56 66 130 305 147 41 35 13 9.9 

13 67 115 120 56 70 130 276 138 39 30 22 11 

14 74 111 110 56 74 130 252 135 38 29 29 9.4 

15 75 103 110 56 80 135 233 125 40 28 29 9.3 


16 84 93 105 56 88 135 226 121 48 29 26 8.5 

17 104 86 100 56 94 140 219 165 46 30 21 8.6 

18 122 84 98 55 100 145 218 218 46 30 18 8.3 

19 123 81 94 55 105 150 211 288 48 31 16 7.9 

20 110 80 90 55 110 165 194 331 44 30 14 7.6 


21 95 96 88 54 110 190 176 292 44 28 13 7.2 

22 84 119 86 54 110 250 172 234 42 26 11 6.9 

23 78 153 84 54 110 360 161 180 38 26 10 6.5 

24 74 180 81 54 110 540 152 143 35 24 10 6.6 

25 73 183 78 55 110 840 145 120 31 21 9.9 7.0 


26 78 161 74 56 110 1800 137 105 28 20 8.8 6.7 

27 78 132 72 57 110 2730 122 94 27 19 7.9 6.5 

28 82 121 70 57 110 2690 106 86 26 17 7.4 6.2 

29 79 119 68 58 110 2500 102 78 26 16 6.5 5.7 

30 72 205 66 58 --- 2180 98 74 28 16 6.5 5.6 

31 67 --- 64 58 1840 --- 72 --- 15 6.1 ---


TOTAL 2478 3132 4539 1756 2427 18580 13698 4754 1473 1095 402.2 228.3 

MEAN 79.9 104 146 56.6 83.7 599 457 153 49.1 35.3 13.0 7.61 

MAX 123 205 400 62 110 2730 1850 331 84 79 29 12 

MIN 48 52 64 54 58 115 98 72 26 15 6.1 5.6 

CFSM .43 .57 .79 .31 .45 3.26 2.48 .83 .27 .19 .07 .04 

IN. .50 .63 .92 .36 .49 3.76 2.77 .96 .30 .22 .08 .05 


CAL YR 1975�TOTAL 53788.0 MAX MIN CFSM .80
MEAN 147�2170 16�IN 10.87 

MTR YR 1976�TOTAL 54562.5 MAX MIN CFSM .81
MEAN 149�2730 5.6�IN 11.03 
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04135500 AU SABLE RIVER AT GRAYLING, Na 


LOCATION.--Lat 44°39'35", long 84°42'45", in SE4 SE4 sec.7, T.26 N., R.3 W., Crawford County, Hydrologic Unit 04070007, on right bank 

6S 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.--110 mil (285 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1942 to current year. MOnthly discharge only for some periods, published in WSP 1307. Prior to October 1954, 

published as Middle Branch Au Sable River at Grayling. 


GAGE.--Water-stage recorder above steel-crested dam. Datum of gage is 1,123.49 ft (342.440 m) above mean sea level. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Prior to Dec. 31, 1952, diurnal fluctuation 

caused by powerplant 2.5 mi (4.0 km) above station. 


AVERAGE DISCHARGE.--34 years, 75.2 ft3/s (2.130 m3/s), 9.28 in/yr (236 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, 228 ft3/s (6.46 m3/s) Mar. 28, gage height, 2.66 ft (0.811 m); minimum, 54 ft3/s 

(1.53 m3/s) Aug. 30, 31, gage height, 1.17 ft (0.357 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 78 110 70�211 125 83 62
70 77 83 101 63 

2 80 72 102 77 67�193 102 118 80 60
73 63 

3 77 72 96 77 67�176 114 108 75 59
73 	 61 


72 89 	 71
4 74 93 75 66�168 119 101 59 59 

5 76 72 90 70 66�160 115 96 69 61 58
103 


71 110 	 68
6 88 92 73 66�152 121 90 62 57 

7 95 73 86 76 66�149 120 86 61 57
108 68 

8 102 82 86 67�144 113 83 68 60
72 	 97 56 


92 137 106 83
9 96 86 86 70 68� 69 59 57 

10 89 86 84 73 72�94 133 103 82 68 59 60 


82 89 103 61 

12 84 80 75 88 128 103 78 66 60 

11 86 82 75 76�132 78 68 59 


80 76� 64 

79 92 65
13 81 81 75 78�125 101 77 72 58 


14 78 78 75 92 121 97 75 64 57
92 77� 71 

15 82 76 106 72 80�120 96 78 64 68
87 	 56 


16 83 101 71 85�122 91 65 65
76 	 86 102 58 

17 83 74 92 68 81 114 94 64 58
89�120 62 

18 80 73 77 67 91�116 133 89 61 58
82 63 

19 76 72 71 71 95�112 130 90 62 60 57
89 

20 76 82 94�110 85 58
74 	 71 103 114 63 56 


21 76 78 86 73 90�112 82 64 57
130 	 106 58 

22 76 79 83 86�119 78 58
72 132 101 64 60 

23 74 78 84 70 75�124 98 78 56 61
127 63 

24 73 76 82 78�118 96 78 62 55 60
70 131 

25 82 72 81 71 88�115 94 78 55 59
152 	 61 


26 86 71 81 71 88� 94 74• 60 55 58 

27 83 77 80 72 88�108 92 72 56 58 


172 113 

207 59 


28 78 77 78 73 85�106 71 59 56 59
226 95 

29 75 90 78 73 85�102 98 72 55 58
218 63 

30 73 113 78 74 214 101 114 75 62 54 58 

31 73 --- 78 71 217 --- 121 --- 62 55 ---


2250 3737 1759 

MEAN 81.1 86.4 78.6�132 85.5 59.8 

TOTAL 2513 2331 2678 2279�3947 3316 2565 2042 1854 


77.7 72.6 121 107 65.9 58.6 

MAX 102 110 95�211 125 72
113 77 226 133 83 63 

MIN 73 70 71 67 66�101 92 71 54 56
73 59 

CFSM .74 .71 .79 .71�1.20 .97 .78 .60 .54
.66 1.10 	 .53 

IN. .85 .91 .76 .77�1.33 .87 .63
.79 	 1.26 1.12 .69 .59 


CAL YR 1975�TOTAL 30528 MEAN 83.6 MAX 194�CFSM .76
MIN 57�IN 10.32 

WTR YR 1976�TOTAL 31271 MAX 226�CFSM .78 IN 10.58
MEAN 85.4 MIN 54�


http:1,123.49
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STREAMS TRIBUTARY TO LAKE HURON 


04135500 AU SABLE RIVER AT GRAYLING, MI--CONTINUED 

WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: March 1953 to current year. 


INSTRUMENTATION.--Tenperature recorder since March 1953. 

REMARKS.--Interruptions in the record were due to malfunctions of the recorder. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TENWERATURES: Maximum, 28.0°C July 1, 2, 1963; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximun, 25.0°C July 15, minimum recorded, 0.5°C on many days during winter period. 


TEMPERATURE (DEG. C) OF WATER. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBERTNOVEMBER DECEMBER JANUARYTFEBRUARYTMARCH 

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


1 13.0 12.5 0.5 0.5 0.5 0.5 2.5 1.5 
2 12.5 10.5 0.5 0.5 0.5 0.5 1.5 1.0 
3 11.0 9.0 0.5 0.5 0.5 0.5 1.0 1.0 
4 12.5 10.0 0.5 0.5 0.5 0.5 1.0 1.0 
5 12.5 11.0 0.5 0.5 0.5 0.5 1.0 1.0 

6 12.5 11.5 --- --- 0.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 
7 10.5 10.5 11.5 11.0 0.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 
8 10.5 10.5 11.5 11.5 0.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 
9 11.0 11.0 11.5 11.0 0.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 

10 11.0 11.0 11.0 8.0 U.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 

11 11.0 10.5 8.0 7.5 0.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 
12 10.5 9.5 0.5 0.5 0.5 0.5 0.5 ---0.5 ---
13 13.0 10.0 1.0 0.5 0.5 0.5 0.5 0.5 
14 14.5 13.0 4.0 1.0 0.5 0.5 0.5 0.5 ---
15 14.5 13.0 3.5 2.5 0.5 0.5 0.5 0.5 1.5 1.0 

16 13.0 11.5 2.5 1.5 U.5 0.5 0.5 0.5 1.5 1.5 
17 11.5 10.0 1.5 0.5 0.5 0.5 0.5 0.5 1.5 1.5 
18 10.0 8.5 0.5 0.5 0.5 0.5 0.5 0.5 1.5 1.5 
19 8.5 8.5 0.5 0.5 0.5 0.5 0.5 0.5 4.0 1.5 
20 9.0 8.5 0.5 0.5 0.5 0.5 0.5 0.5 6.0 4.0 

21 9.0 9.0 0.5 0.5 0.5 0.5 0.5 0.5 6.0 4.0 
22 9.0 9.0 0.5 0.5 0.5 0.5 0.5 0.5 4.0 3.5 
23 12.5 9.0 0.5 0.5 0.5 0.5 0.5 0.5 5.0 3.5 

0.5 4.5 
25 13.0 11.0 0.5 0.5 0.5 0.5 1.5 0.5 6.5 5.5
24 13.0 11.5 0.5 0.5 0.5 0.5 0.5 6.5 

6.5 6.026 11.0 9.0 0.5 0.5 0.5 0.5 2.5 1.5 
27 9.0 8.5 0.5 0.5 0.5 0.5 2.5 2.5 5.0 5.5 
28 8.5 8.5 0.5 0.5 0.5 0.5 2.5 2.0 5.0 4.0 
29 8.5 8.5 0.5 0.5 0.5 0.5 2.5 2.0 5.5 4.5 
30 --- 0.5 0.5 0.5 0.5 --- --- 5.5 5.0 
31 0.5 0.5 0.5 0.5 5.5 5.5 

MONTH 14.5 8.5 4.0 0.5 0.5 0.5 2.5 0.5 6.5 1.0 
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04135500 AU SABLE RIVFR AT GRAYLING• MI--CONTINUED 

Tt'APEPATOPE (DEG. C) OF WATER. WATEO YEAR OCTOBER 1975 TO SEPTEMBER 1976 

APpIL MAY JUNE JULY AUGUST SEPTEMBER 

DAY MAX mIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 

1 5.5 5.0 12.0 9.0 18.5 15.0 16.0 13.0 18.5 16.0 15.0 12.0 

2 5.0 4.6 11.0 8.0 19.5 15.5 15.5 13.5 17.5 14.5 17.5 14.5 

3 5.5 4.5 7.5 5.0 20.5 16.0 19.0 14.5 18.5 15.5 17.5 16.5 

4 6.0 4.5 9.0 4.0 21.5 17.0 20.5 16.5 19.0 16.0 16.5 15.0 

5 6.0 5.5 8.5 7.5 22.5 18.0 21.5 17.5 17.0 16.0 16.5 14.5 


0 6.0 5.5 0.5 7.0 22.5 18.5 22.0 18.0 17.0 14.5 18.0 16.0 

7 6.0 6.0 8.5 6.0 23.0 18.5 22.0 18.5 18.0 14.5 19.5 17.5 

0 5.0 5.5 10.5 6.0 23.0 19.5 21.0 17.0 19.0 15.0 19.5 16.5 

9 6.0 5.5 13.5 8.5 24.0 20.5 21.0 17.0 20.5 17.0 16.0 14.0 

10 6.5 6.0 15.0 11.5 23.0 20.5 22.0 17.5 20.5 18.0 15.5 13.5 


11 6.5 5.5 14.5 11.5 24.0 20.0 22.s 20.0 20.5 17.5 17.0 15.0 

12 6.0 5.5 13.5 9.5 23.5 18.5 22.0 17.0 22.5 19.5 17.0 15.5 

13 6.5 6.0 14.0 10.5 23.5 18.0 19.0 15.5 22.5 20.0 17.0 16.5 

14 8.5 6.5 17.0 12.5 24.0 20.0 21.0 17.0 21.5 18.5 17.0 15.0 

15 10.5 8.5 16.5 14.0 24.0 21.0 25.0 19.0 18.5 15.5 15.0 14.5 


16 11.5 10.0 16.5 14.5 21.0 16.5 21.0 17.0 18.5 14.5 15.5 13.5 

17 14.0 10.5 16.0 9.5 18.5 15.5 17.0 13.5 19.5 15.5 16.5 15.0 

10 16.5 14.0 9.5 9.0 19.5 16.0 18.5 14.5 21.5 18.0 17.0 16;0 

19 16.0 14.0 13.0 9.0 19.5 17.0 18.5 17.0 23.0 19.0 17.0 15.5 

20 15.5 13.0 16.5 11.5 20.5 16.5 18.5 17.0 22.0 19.5 15.5 13.0 


21 13.5 11.0 16.5 13.5 20.5 11.5 19.0 15.5 22.5 19.0 13.0 10.5 

22 12.0 H.5 16.0 12.5 19.7 18.0 19.5 16.0 21.5 18.5 10.5 10.0 

23 8.5 8.0 15.5 12.5 21.0 17.5 21.0 17.0 21.5 19.0 10.5 9.0 

24 1.5 8.0 14.0 11.5 21.0 18.0 21.5 18.5 20.5 19.0 --- ---

25 8.0 6.0 13.5 12.0 19.5 17.0 21.0 18.0 20.0 19.5 


26 6.0 4.5 16.0 11.5 21.0 17.5 21.0 18.0 22.0 19.5 

e7 5.5 3.5 18.0 13.5 22.0 19.0 21.0 18.5 21.5 17.5 

20 9.5 5.0 18.0 15.0 22.0 18.0 21.0 17.5 17.5 15.0 

29 11.5 7.0 17.5 15.5 18.0 17.0 19.5 16.5 18.0 15.0 

JU 11.0 9.5 16.0 15.5 18.0 15.0 20.0 17.5 17.5 16.5 

31 --- 16.0 15.0 --- --- 20.0 18.0 18.0 15.0 


MONTH 16.5 3.5 18.0 4.0 24.0 15.0 25.0 13.0 23.0 14.5 
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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 NW4 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 field office above gage. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--18 years, 45.3 ft3/s (1.283 m3/s), 8.09 in/yr (205 mmVyr). 


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 ft'/s (0.45 m3/s) Aug. 20, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 207 ft3/s (5.86 m3/s) Mar. 28, gage height, 5.24 ft (1.597 m); minimum, 26 ft3/s

(0.74 m3/s) Feb. 23, result of freezeup. 


DISCHARGE,� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 

MEAN VALUES 

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

1 50 42 62 42 35 47 181 66 71 57 37 36 
2 49 42 56 41 35 35 160 69 66 53 36 35 
3 47 41 52 41 34 49 145 78 62 50 35 34 
4 46 41 50 40 34 52 134 75 59 47 35 34 
5 45 41 51 38 34 61 124 75 56 46 37 34 

6 44 40 54 37 34 62 118 79 54 44 37 33 
7 43 41 47 36 35 58 112 75 53 44 35 32 
8 43 44 51 36 35 53 107 71 52 45 34 31 
9 43 43 48 37 36 52 101 68 51 44 33 32 
10 44 44 47 39 38 53 98 67 50 44 33 35 

11 44 44 47 41 41 48 96 68 49 43 33 34 
12 43 43 45 42 42 51 92 67 49 42 37 32 
13 43 43 45 42 43 53 88 64 49 42 38 31 
14 43 42 55 42 38 52 87 63 48 41 37 31 
15 46 42 57 38 45 49 86 62 51 40 36 32 

16 47 41 52 40 49 48 85 67 62 42 34 32 
17 45 41 49 40 48 46 82 75 58 41 34 33 
18 44 40 37 40 50 48 80 76 55 40 33 32 
19 44 39 37 40 51 53 78 71 58 39 32 31 
20 44 40 49 40 49 67 76 67 55 41 31 31 

21 43 43 47 40 48 81 78 64 52 41 31 32 
22 43 42 47 40 47 77 82 62 50 40 30 34 
23 42 41 46 39 39 74 78 61 49 39 30 34 
24 41 41 44 38 42 82 76 60 49 39 29 33 
25 49 40 44 38 45 99 73 60 49 38 29 33 

26 48 35 44 38 49 120 71 59 47 37 30 33 
27 46 43 43 39 49 170 71 58 46 37 31 33 
28 44 42 43 39 48 195 69 57 46 37 31 33 
29 43 45 41 39 48 189 68 59 47 39 30 32 
30 42 62 43 38 --- 188 66 71 51 38 30 33 
31 42 --- 42 36 192 --- 70 --- 37 30 ---

TOTAL 1380 1268 1475 1216 1221 2504 2862 2084 1594 1307 1028 985 
MEAN 44.5 42.3 47.6 39.2 42.1 80.8 95.4 67.2 53.1 42.2 33.2 32.8 
MAX 50 62 62 42 51 195 181 79 71 57 38 36 
MIN 41 35 37 36 34 35 66 57 46 37 29 31 
CFSM .59 .56 .63 .52 .55 1.06 1.26 .88 .70 .56 .44 .43 
IN. .68 .62 .72 .60 .60 1.23 1.40 1.02 .78 .64 .50 .48 

CAL YR 1975�18509 MEAN 50.7�CFSM .67 IN 9.06
MIN 29�

WTR YR 1976�18924 MEAN 51.7�CFSM .68 IN 9.26 


TOTAL MAX 138�

TOTAL MIN 29�
MAX 195�
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04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERNE, MI 


LOCATION.--Lat 44°36'53", long 84°27'20", in SE4 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 mg (1,039 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1951-66. October 1966 to current year. 


REVISED RECORDS.--WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 1,070 ft (326 m) 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 poor. Occasional regulation by dams above station. 


AVERAGE DISCHARGE.--10 years, 234 ft3/s (6.627 m3/s), 7.92 in/yr (201 mmVyT). 


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 daily, 

105 ft3/s (2.97 m3/s) Oct. 7-9, Nov. 3, 1966. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,120 ft3/s (31.7 m3/s) Mar. 28, gage height, 7.30 ft (2.225 m); minimum, 110 ft3/s 

(3.12 m3/s) Aug. 24, 25, 26, 27, 30,- 31, gage height, 4.23 ft (1'.289 A). 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 272 222 304 246 195�290 1040 381 268 258 138 135 
2 267 216 300 248 190�280 992 378 254 261 136 137 
3 271 212 284 248 188�270 924 411 227 258 134 131 
4 273 210 257 230 188�259 830 414 206 234 134 124 
5 264 207 250 230 188�306 774 424 194 196 146 121 

6 252 203 272 235 190�328 718 438 186 179 150 122 
7 242 213 255 229 190�342 676 423 179 167 143 120 
8 238 239 260 220 190�347 637 412 174 165 136 114 
9 236 240 266 220 195�366 609 396 172 167 138 120 
10 236 243 275 220 198�369 581 375 167 162 129 129 

11 230 222 281 220 203�348 556 375 165 160 126 133 
12 229 206 284 221 203�359 536 363 162 153 134 123 
13 228 195 291 218 207�367 514 348 158 146 138 128 
14 226 187 317 219 208�362 494 342 155 146 136 125 
15 228 193 338 213 220�357 486 330 167 143 131 117 

16 228 190 323 228 234�351 476 345 210 143 135 118 
17 224 185 305 212 237�339 458 369 218 138 127 118 
18 229 181 280 212 246�339 444 366 201 141 123 116 
19 227 178 265 218 256�330 430 348 206 138 123 114 
20 223 180 265 215 256�390 411 333• 208 143 120 113 

21 215 193 265 208 261�486 402 320 201 143 119 116 
22 215 200 265 203 259�490 405 305 179 143 118 120 
23 210 197 264 200 245�560 396 295 170 141 115 121 
24 225 190 259 200 269�606 396 285 170 138 113 118 
25 247 185 256 200 262�718 424 280 172 136 118 116 

26 241 172 254 202 272�822 441 275 167 134 113 116 
27 233 180 253 200 287�1000 444 268 162 131 119 118 
28 230 190 251 202 296�1100 427 263 158 131 119 119 
29 229 210 249 204 300�1110 405 239 179 136 115 120 
30 222 278 249 200 ---�1090 387 246 208 138 111 119 
31 223 --- 246 200 1070 --- 251 --- 141 112 ---

TOTAL 7313 6117 8483 6721 6633�15751 16713 10598 5643 5010 3949 3641 
MEAN 236 204 274 217 229�508 557 342 188 162 127 121 
MAX 273 278 338 248 300�1110 1040 438 268 261 150 137 
MIN 210 172 246 200 188�259 387 239 155 131 111 113 
CFSM .59 .51 .68 .54 .57�1.27 1.39 .85 .47 .40 .32 .30 
IN. .68 .57 .79 .62 .62�1.46 1.55 .98 .52 .46 .37 .34 

CAL YR 1975�TOTAL 90415 MEAN 248 MAX 609�MIN 118 CFSM .62 IN 8.39 
TOTAL MEAN 264 MAX 1110 MIN��
WTR YR 1976�96572 111 CFSM .66 IN 8.96 
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 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.--Interruptions in the record were due to malfunctions of the recorder. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.0°C July 16, 1968; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 21.0°C June 11; minimum, 0.5°C on many days during December and January. 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBERTNOVEMBERTDECEMBERTJANUARYTFEBRUARYTMARCH 


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


1 12.5 11.5 8.0 6.5 3.5 2.0 1.5 1.5 1.0 1.0 2.5 1.0 

2 11.5 10.0 8.5 7.5 2.0 2.0 1.5 1.0 1.5 1.0 1.0 1.0 

3 11.0 9.5 9.5 8.5 2.0 1.5 1.5 1.0 1.0 1.0 1.5 1.0 

4 11.5 10.0 9.0 8.5 2.0 1.5 1.0 0.5 1.0 1.0 1.5 1.0 

5 11.5 10.0 9.0 8.0 3.0 2.0 1.0 0.5 1.0 1.0 1.5 1.0 


6 12.0 11.0 9.5 8.5 3.0 2.0 1.0 0.5 1.0 1.0 2.0 1.0 

7 12.0 10.0 9.5 9.5 2.0 1.5 1.0 0.5 1.0 1.0 2.0 1.0 

8 11.5 10.0 10.5 9.5 1.5 1.5 0.5 0.5 1.5 1.0 1.5 1.0 

9 11.0 10.0 10.0 9.0 1.5 1.5 0.5 0.5 1.5 1.0 2.0 1.0 

10 11.0 10.5 9.5 9.5 1.5 1.5 0.5 0.5 2.0 1.5 2.0 1.5 


11 11.0 10.0 8.5 7.5 1.5 1.0 0.5 0.5 2.0 2.0 2.0 1.0 

12 10.5 9.5 7.5 7.0 1.5 1.0 1.0 0.5 2.0 1.5 2.0 1.0 

13 12.0 10.0 7.0 6.0 2.0 1.0 1.0 1.0 2.5 2.0 2.0 1.0 

14 13.0 11.5 6.0 5.0 3.0 2.0 1.0 1.0 2.0 1.0 2.0 1.0 

15 13.0 12.5 5.0 4.5 3.0 1.0 0.5 0.5 2.5 1.5 2.0 1.0 


16 12.5 11.0 5.5 4.5 1.0 0.5 0.5 0.5 2.5 2.0 2.0 1.0 

17 11.0 9.5 6.0 5.0 1.0 0.5 0.5 0.5 2.0 1.5 1.5 1.0 

18 9.5 9.0 7.5 6.0 0.5 0.5 0.5 0.5 2.0 2.0 2.0 1.0 

19 9.5 9.0 7.0 6.0 0.5 0.5 0.5 0.5 2.5 2.0 3.5 2.0 

20 10.0 9.0 6.5 5.5 0.5 0.5 0.5 0.5 2.5 2.0 4.0 3.0 


21 10.0 9.0 6.5 5.5 0.5 0.5 0,5 0.5 2.5 1.5 3.0 2.0 

22 9.5 8.5 5.5 5.0 1.0 0.5 0.5 0.5 2.0 1.5 2.0 1.5 

23 11.0 9.0 5.0 4.5 1.0 1.0 0.5 0.5 1.5 1.0 2.5 1.5 

24 11.0 10.0 4.5 4.0 1.0 1.0 0.5 0.5 2.0 1.0 3.0 2.0 

25 11.0 10.0 4.0 3.0 1.5 1.0 0.5 0.5 3.0 1.5 3.0 1.5 


26 10.0 8.0 2.5 2.0 1.5 1.5 1.0 0.5 3.0 2.0 3.0 2.5 

27 8.5 8.0 3.0 3.0 1.5 1.5 1.0 0.5 3.0 2.0 3.5 3.0 

28 8.5 8.0 3.5 3.0 1.5 1.5 1.5 1.0 2.5 2.0 3.5 3.0 

29 8.5 7.5 3.0 3.0 1.5 1.0 1.5 1.0 2.5 2.0 4.0 3.5 

30 7.5 6.0 4.0 3.0 1.0 1.0 1.5 1.0 --- --- 5.0 4.0 

31 6.5 6.0 --- --- 1.5 1.0 1.5 1.0 6.0 4.5 


MONTH 13.0 6.0 10.5 2.0 3.5 0.5 1.5 0.5 3.0 1.0 6.0 1.0 




STREAMS TRIBUTARY TO LAKE HURON�
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04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERNE, MI--CONTINUED 


TEMPERATURE (DEG.�
C) OF WATER• WATER YEAR OCTO6ER 1975 TO SEPTEMBER 1976 


APRIL MAY 
 JUNE�JULY�AUGUST SEPTEMBER 


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


1 4.5 3.5 11.0 10.0 16.5 13.0 12.0 10.5 16.0 13.0 14.5 12.5
2 4.5 4.0 11.0 8.5 17.0 13.0 
 12.0 11.0 16.5 12.5 14.0 11.0
3 4.5 
 4.0 8.5 7.0 17.5 13.0 13.5 10.5 16.0 13.0 15.5 12.0
4 6.0 4.5 9.0 6.5 18.5 14.0 15.5 11.5 16.0 13.5 15.5 14.5
5 6.5 5.5 
 9.5 8.5 19.5 14.5 15.0 11.5 15.5 14.5 15.0 12.5 


6 7.0 6.0 9.5 
 9.0 19.0 14.5 16.0 11.5 16.5 13.0 14.5 11.0
7 8.0 7.0 9.0 9.0 
 19.5 14.5 16.0 12.5 17.0 13.0 16.0 12.0
8 7.5 6.5 10.0 7.5 19.0 15.5 14.5 11.0 18.0 13.5 17.0 13.5
9 7.5 6.0 
 12.5 9.5 20.0 16.5 14.5 11.0 18.5 14.5 16.0 15.0

10 7.0 7.0 14.0 11.5 20.0 16.5 16.0 12.0 18.0 15.0 13.0 11.5 


11 7.0 6.0 14.0 12.5 
 21.0 17.0 17.0 14.0 18.5 15.0 15.0 13.0
12 6.5 5.5 13.5 10.5 20.0 16.0 16.5 12.5 19.5 17.5 15.0 11.5
13 
 8.0 6.0 13.0 10.5 20.0 15.5 14.5 10.5 19.5 17.0 15.0 12.0
14 10.0 
 8.0 15.5 12.5 20.5 17.0 16.5 12.0 19.0 15.5 14.5 13.0
15 12.5 10.0 
 15.5 13.0 20.0 16.5 16.5 13.5 17.0 14.0 14.5 12.5 


16 15.5 12.5 15.0 14.0 
 17.0 15.0 15.5 12.5 17.0 13.0 12.5 12.0

17 16.5 15.0 14.5 12.5 
 16.0 13.0 14.5 10.5 17.0 13.0 14.0 11.0
18 17.0 15.5 13.0 10.5 
 18.0 14.0 15.0 11.0 18.0 14.0 15.0 11.5
19 17.0 15.5 13.0 10.5 
 16.5 13.0 15.5 12.5 19.5 15.5 13.5 11.0
20 15.5 13.0 14.5 11.5 16.5 12.5 15.5 13.5 20.0 16.0 14.0 12.0 


21 13.5 12.0 
 15.5 13.0 16.5 13.5 15.5 11.5 19.5 16.0 12.0 10.5
22 12.5 11.0 15.0 
 13.0 16.0 14.0 16.5 12.5 19.5 15.5 11.0 9.5
23 12.0 10.0 14.5 12.5 17.5 13.5 18.0. 14.0 19.0 15.0 10.0 9.5
24 11.5 9.0 13.0 11.0 
 17.0 13.5 17.5 14.0 18.0 14.0 10.0 7.5
25 
 9.0 6.5 13.0 11.5 16.5 12.5 16.5 13.0 17.0 14.0 10.5 8.0 


26 6.5 5.5 14.5 11.0 17.0 12.5 16.5 14.0 17.0 15.0 10.0 8.5
27 6.5 5.0 16.0 12.0 17.0 13.5 
 18.5 14.5 18.0 14.5 10.0 9.5
28 9.0 6.0 16.5 
 13.5 17.0 13.0 17.5 14.0 18.5 16.0 10.0 8.0
29 10.5 8.0 16.5 14.5 
 12.5 11.5 16.5 13.0 16.5 14.0 --- ---
30 10.5 10.0 15.0 13.5 12.5 11.0 17.5 14.5 14.5 11.0

31 --- --- 14.0 13.0 ---
 --- 17.5 14.5 14.0 12.0 


MONTH 
 17.0 3.5 16.5 6.5 21.0 11.0 18.5 10.5 20.0 11.0 17.0 7.5 
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04136500 AU SABLE RIVER AT mao, MI 


LOCATION.--Lat 44°39'36", long 84°07'52", in NA 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) above mean sea level. 


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.--24 years, 994 ft3/s (28.15 m3/s), 12.27 in/yr (312 mmVyr). 


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, 

18 ft3/s (0.51 m3/s) Sept. 18, 19, 20, 21, 28, 1962, gage height, 0.10 ft (0.030 m); minimum daily, 277 ft3/s (7.84 m3/s) 

Sept. 24, 1969. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,170 ft3/s (118 m3/s) Mar. 28, gage height, 6.14 ft (1.871 m); minimum, 27 ft3/s 

(0.76 m3/s) Sept. 17, gage height, 0.27 ft (0.082 m); minimum daily, 461 ft3/s (13.1 m3/s) Sept. 17. 


DISCHARGE,TIN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAY OCT NOVTDECTJANTFEB�MAR APR��MAY JUN�JUL AUG SEP 

1 1140 1020 1390 980 956 1140 3700 1480 1310 1290 810 830 
2 1110 1030 1340 1000 812 1080 3400 1450 1310 1250 785 870 
3 1110 1010 1230 1030 806 1050 2950 1500 1190 1160 765 818 
4 1080 992 1150 1020 986 1270 2600 1600 1120 1060 775 802 
5 1080 962 1170 908 974 1420 2400 1550 1070 992 818 771 

6 1050 968 1140 974 944 1370 2250 1680 1030 932 802 758 
7 1050 1020 1160 1050 884 1340 2000 1620 1040 920 798 774 
8 1050 1060 1100 890 962 1260 1900 1470 1010 949 809 782 
9 1020 1160 1090 775 1000 1270 1800 1370 987 952 782 772 
10 1060 1160 1090 800 968 1280 1700 1340 991 959 760 836 

11 1060 1050 1090 1030 1030 1180 1600 1390 1000 921 760 836 
12 1010 1020 1090 1070 1020 1220 1650 1360 962 872 830 822 
13 1000 1030 1090 1080 1030 1260 1500 1290 962 850 924 799 
14 1040 998 1180 1050 1010 1260 1400 1270 961 852 863 776 
15 1030 950 1300 902 1030 1250 1450 1260 938 850 818 777 

16 1050 974 1270 878 1050 1230 1500 1270 1340 849 800 794 
17 1060 974 1170 866 1120 1190 1450 1490 1360 850 753 461 
18 1020 962 998 780 1120 1180 1400 1590 1150 838 755 800 
19 1010 968 872 926 1140 1240 1450 1490 1270 832 765 800 
20 1000 968 1100 1080 1130 1320 1450 1330 1210 844 765 779 

21 1000 1010 1040 1050 1100 2100 1470 1270 1080 855 765 776 
22 1000 1050 1030 974 1110 1960 1500 1250 1050 844 763 782 
23 992 1C10 1230 908 1010 1840 1480 1230 1020 720 748 791 
24 986 932 1110 926 1160 2110 1450 1200 986 719 735 795 
25 1060 974 1040 980 1180 2520 1450 1180 986 803 735 788 

26 1160 944 1060 962 1040 2680 1450 1170 998 800 767 787 
27 1120 938 1050 980 1180 3310 1470 1150 962 812 780 787 
28 1050 968 992 950 1150 4110 1490 1130 944 807 757 787 
29 1030 1030 1010 962 1150 3500 1500 1130 968 806 739 787 
30 1000 1520 1050 974 --- 3490 1500 1220 1130 830 745 787 
31 968 --- 1050 902 3770 --- 1410 --- 821 740 ---

TOTAL 32396 30652 34682 29657 30052 56200 54310 42140 32335 27839 24211 23524 
MEAN 1045 1022 1119 957 1036 1813 1810 1359 1078 898 781 784 
MAX 1160 1520 1390 1080 1180 4110 3700 1680 1360 1290 924 870 
MIN 968 932 872 775 806 1050 1400 1130 938 719 735 461 
CFSM .95 .93 1.02 .87 .94 1.65 1.65 1.24 .98 .82 .71 .71 
IN. 1.10 1.04 1.17 1.00 1.02 1.90 1.84 1.43 1.09 .94 .82 .80 

CAL YR 1975TTOTAL 424899 MEAN 1164 MAXT2980 MIN 729 CFSM 1.06TIN 14.37 
WTR YR 1976�TOTAL 417998 MEAN 1142 MAXT4110 MIN 461 CFSM 1.04TIN 14.14 
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04138500 AU GRES RIVER NEAR NATIONAL CITY, ma 


LOCATION.--Lat 44°10'26", long 83°44'36", in NE' 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 current year. Monthly discharge only October, November, 1950, published in WSP 1727. 


REVISED RECORDS.--WSP 1911: 1959-60. 


GAGE.--Water-stage recorder. Altitude of gage is 710 ft (216 m) by barometer. 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 poor. Some regulation at low flows. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--26 years, 98.6 ft3/s (2.792 m3/s), 7.92 in/yr (201 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 ft /s (0.17 m3/s) Nov. 3, 1966, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,720 ft3/s (77.0 m3/s) Mar. 21, gage height, 8.64 ft (2.633 m); minimum, 14 ft3/s 

(0.40 m3/s) Aug. 22, gage height, 0.77 ft (0.235 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


36 57 736 

2 47 39 110�57 68 135 411 89 60 309 25 22 

3 42 39 58 130 363 200 51 164 24 22 


1 48 164�68 150 457 95 73 25 20 


90�67 

4 41 80�67 328 48 21
37 59 140 189 115 18 

5 44 70�68 297 43 22
32 59 300 177 81 17 


6 41 68�68 310 42 24
30 59 660 419 64 18 

7 35 66�69 296 37 21
35 59 450 320 74 17 

8 32 65�70 310 275 257 36 279 20 16
64 60 

9 32 68 60
66�71 220 263 205 35 147 20 17 

10 69 61 160 95
31 67�72 247 160 35 19 24 


71 61 21 

12 32 74�74 213 30 20 

11 31 69�73 135 233 150 33 72 19 


60 60 150 145 55 19 

13 32 83�76 203 29 29
64 60 190 123 45 18 


53 60 101 17
14 31 251�78 140 196 27 41 21 

15 31 350�80 130 172 110 27 58 25 17
49 61 


46 62 

17 25 150�96 115 149 233 30 56 19 20 

16 26 246�85 120 156 183 32 59 21 18 


44 64 

18 24 47 65
100�110 140 136 186 28 50 16 20 

19 41 75�
23 65 130 190 129 149 41 39 16 19 


33 66 127 19
20 45 68�170 1150 116 36 33 16 


55 67 91 21
21 45 65�190 2420 110 29 35 18 

22 44 57 63�165 1100 160 27 31 18 20
67 73 


53 67 66 20
23 42 62�135 799 118 26 28 16 

24 42 61�125 805 120 62 24 28 15 20
46 67 

25 55 46 68
60�130 1010 342 58 29 26 15 20 


26 54 47 68
60�170 783 252 62 28 26 15 20 

27 42 60�240 780 196 63 24 24 18
50 68 21 


55 68 57 22
28 60 60�200 773 156 24 24 17 

29 40 64 59�170 574 131 57 50 16 21
68 36 

30 48 58�--- 620 112 86 167 31 16 21
207 68 

31 40 --- 58� 571 --- 82 --- 27 16 - -
68 ­

TOTAL 1205 1637 1957
2978�3185 15350 6647 4375 1201 2888 603 585 

MEAN 38.9 54.6 96.1�63.1 110 495 222 141 40.0 93.2 19.5 19.5 


207 68 419 24
MAX 60 350�240 2420 457 167 736 29 

MIN 23 30 58�67 115 110 57 24 15 16
57 24 


.32 .37 .24 .12
CFSM .23 .57�.65 2.93 1.31 .83 .55 .12 


.36 .43 .26
IN. .27 .66�.70 3.38 1.46 .96 .64 .13 .13 


CAL YR 1975�TOTAL 31105 85.2�854 CFSM .50
MEAN�MAX MIN 16 IN 6.85 

WTR YR 1976�42611 MAX 2420 MIN�15 IN 9.38
TOTAL MEAN 116� CFSM .69 
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04140500 RIFLE RIVER AT SELKIRK, MI 


LOCATION.--Lat 44°18'48", long 84°04'10", in SE4 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). 


WATER-DISCHARGE RECORDS 


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) above mean sea level. 


REMARKS.--Water-discharge records good except those for the winter period, and those for period of no gage-height record, Jan. 24 to 

Feb. 25, which are poor. Some regulation from dams above station. 


AVERAGE DISCHARGE.--26 years, 144 ft3/s (4.078 m3/s), 16.71 in/yr (424 mWyr). 


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, 

55 ft3/s (1.56 m3/s) Aug. 19, 1958. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 500 ft3/s (14.2 m3/s) and maximum (*): 


DischargeTGage heightT DischargeTGage height

DateTTimeT (ft) (m)TT TimeT (ft)TT
(ft3/s) (m3/s)T DateT(ft3/s) (m3/s) (m) 


Mar. 21 -- 720 ice jamT 1800T802T3.57T
TT20.4TT Mar. 31T 22.7T1.088 

Mar. 25 1900TT31.7TT1.250
*1,120 *4.10T


Minimum discharge, 58 ft3/s (1.64 m3/s) Aug. 29, gage height, 1.53 ft (0.466 m). 


DISCHARGE,T
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 
2 
3 
4 
5 

103 
101 
101 
99 
99 

103 
103 
103 
101 
99 

204 
153 
135 
132 
136 

108 
108 
110 
110 
110 

124 
124 
124 
124 
124 

210 
193 
195 
200 
300 

610 
420 
336 
287 
252 

160 
164 
246 
225 
200 

170 
147 
132 
125 
117 

354 
252 
170 
137 
120 

80 
82 
78 
76 
85 

85 
80 
71 
69 
67 

6 
7 
8 
9 
10 

99 
97 
99 
99 
99 

97 
106 
131 
126 
126 

161 
142 
131 
128 
128 

112 
112 
112 
112 
115 

125 
128 
130 
130 
132 

400 
370 
310 
270 
246 

230 
216 
198 
187 
182 

249 
225 
200 
185 
164 

115 
113 
105 
103 
103 

105 
115 
150 
120 
110 

85 
80 
78 
76 
76 

67 
65 
62 
67 
82 

11 99 118 123 115 135 219 180 172 103 108 76 73 
12 99 115 118 115 138 211 170 164 98 96 80 69 
13 
14 
15 

101 
101 
99 

115 
110 
108 

123 
184 
231 

118 
118 
118 

140 
140 
145 

241 
227 
203 

170 
170 
175 

154 
152 
147 

96 
108 
101 

92 
96 
134 

80 
82 
85 

67 
62 
65 

16 
17 
18 

99 
101 
97 

110 
110 
106 

160 
145 
135 

118 
115 
115 

155 
160 
165 

190 
177 
167 

180 
172 
167 

172 
198 
180 

117 
105 
103 

134 
115 
108 

80 
73 
73 

69 
69 
67 

19 
20 

99 
97 

106 
103 

130 
130 

118 
120 

170 
175 

177 
374 

162 
152 

162 
152 

115 
108 

98 
96 

80 
80 

65 
67 

21 
22 

101 
97 

150 
144 

125 
120 

120 
120 

175 
170 

620 
540 

157 
193 

144 
140 

103 
103 

96 
92 

78 
76 

67 
67 

23 
24 
25 

95 
99 
128 

128 
123 
118 

115 
110 
110 

120 
120 
120 

170 
175 
180 

460 
605 
1020 

180 
172 
260 

137 
134 
132 

101 
101 
108 

89 
87 
85 

73 
71 
69 

67 
65 
67 

26 133 113 108 122 216 928 244 132 98 82 71 67 
27 
28 

115 
108 

113 
115 

108 
108 

122 
124 

252 
244 

952 
976 

200 
185 

127 
125 

94 
98 

82 
80 

73 
69 

69 
71 

29 108 126 108 124 230 615 170 130 147 87 60 71 
30 103 213 106 124 --- 505 162 172 264 85 60 69 
31 101 --- 108 124 732 --- 170 --- 82 58 ---

TOTAL 3176 3539 4155 3619 4600 12833 6539 5214 3501 3657 2343 2068 
MEAN 102 118 134 117 159 414 218 168 117 118 75.6 68.9 
MAX 133 213 231 124 252 1020 610 249 264 354 85 85 
MIN 95 97 106 108 124 167 152 125 94 80 58 62 
CFSM .87 1.01 1.15 1.00 1.36 3.54 1.86 1.44 1.00 1.01 .65 .59 
IN. 1.01 1.13 1.32 1.15 1.46 4.08 2.08 1.66 1.11 1.16 .74 .66 

CAL YR 1975�
TOTAL 51076 MEAN 140 MAX 772 MIN 74 CFSM 1.20 IN�
16.24 

WTR YR 1976�55244 MEAN 151
TOTAL 
 MAX 1020 MIN 58 CFSM 1.29 IN�
17.56 
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04140500 RIFLE RIVER AT SELKIRK, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1950 to current year. 


INSTRUMENTATION.--Temperature recorder since October 1950. 


REMARKS.--Interruptions in the record were due to malfunctions of the recorder. 


EXTREMES FOR PERIOD OF DAILY RECORD,--

WATER TEMPERATURES: (Water years 1951-75) Maximum, 26.0°C Aug. 1, 1955; minimum, 0.0°C on many days during winter periods. 


TEMPERATURE (DEG. C) OF MATED, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOHERTNOVEMBERT JULYTAUGUSTTSEPTEMBER 


MAXTT
DAY MAX MIN MAX MIN MAX MIN MAX MIN MIN 


1 13.5 12.0 8.0 6.0 19.5 16.5 

2 12.0 10.0 9.5 8.0 18.0 15.0 

3 9.0 9.5 19.0 15.5
11.0 10.0 


16.5
4 12.0 10.0 10.5 10.0 18.5 

5 12.0 10.5 10.0 8.5 18.0 17.0 


6 13.0 11.5 10.0 9:5 17.5 14.5 

14.5
7 12.0 10.0 10.5 10.0 17.5 


8 11.0 10.5 11.0 10.0 18.0 15.0 

19.0 16.0 


10 12.0 12.0 10.0 9.0 21.0 18.5 18.5 16.5 

9 12.0 11.0 11.0 9.5 


11 12.0 11.0 9.0 7.0 23.0 20.5 19.0 16.5 

12 11.0 10.0 7.0 7.0 22.0 18.5 19.5 18.5 

13 13.0 11.0 7.0 5.5 19.5 17.0 20.0 18.0 

14 14.0 14.0 5.5 3.0 21.0 17.5 19.5 16.5 

15 14.5 12.5 20.5 17.0 17.0 14.5 


16 13.0 11.0 20.5 19.0 17.0 13.5 

17 11.0 9.5 19.0 14.5 17.0 14.0 

18 10.0 9.0 19.0 16.0 18.5 15.5 

19 9.5 9.5 19.0 17.0 19.1) 17.0 

20 10.5 9.5 19.0 18.0 20.0 17.5 


21 10.5 10.0 20.5 17.5 20.5 18.0 

22 10.5 10.0 20.5 17.5 21.0 18.5 

23 12.0 10.0 21.5 18.5 21.0 18.5 

24 11.5 11.0 21.0 19.0 19.0 17.0 

25 11.5 11.0 20.0 17.5 19.0 17.0 


26 11.0 6.0 20.5 17.5 18.5 17.5 

27 8.0 7.0 21.5 18.5 19.5 17.5 

28 21.5 18.5 20.0 18.5
8.0 6.0 

29 8.0 7.0 19.5 17.5 18.5 16.0 

30 7.0 5.5 20.5 18.0 --- ---

31 6.0 5.5 20.5 19.0 


MONTH 14.5 5.5 21.0 13.5 




398T STREAMS TRIBUTARY TO LAKE HURON 


04141000 SOUTH BRANCH SHEPARDS CREEK NEAR SELKIRK, MI 


LOCATION.--Lat 44°18'28", long 84°05'13", in SE4 SE4 sec.8, T.22 N., R.3 E., Ogemaw County, Hydrologic Unit 04080101, on right bank 

200 ft (61 m) upstream from mouth, 600 ft (183 m) west of bridge on Bedtelyon Road, and 1.1 mi (1.8 km) southwest of Selkirk. 


DRAINAGE AREA.--1.15 mil (2.98 km2). 


PERIOD OF RECORD.--October 1951 to current year. 


REVISED RECORDS.--WSP 1557: 1952(M), 1954(M), 1955(P). WSP 2111: Drainage area. 


GAGE.--Water-stage recorder and V notch sharp-crested weir. Altitude of gage is 845 ft (258 m) by barometer. 


REMARKS.--Records fair. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--25 years, 0.55 ft3/s (0.0156 m3/s), 6.49 in/yr (165 mm/yT). 


EXTREMES FOR PERIOD OF RECORD.-Mximum discharge, 181 ft3/s (5.13 m3/s) Apr. 3, 1956, from rating curve extended above 40 ft3/s 

(1.13 m3/s); maximum gage height, 4.42 ft (1.347 m) Apr. 3, 1956, May 28, 1973, no flow at times each year, except 1956, and 

1967-76. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 20 ft3/s (0.57 m3/s) and maximum (*): 


DischargeTGage height DischargeT
Gage height 

DateTTimeT(ft3/s) (m3/s)T(m) TimeT(ft)TT
(ft)T Date (ft3/s) (m3/s) (m) 


Mar. 5 1100TT0.59TT0.872TT 1730 0.57 0.869
21 2.86 Mar. 24T20TT2.85TT

Mar. 20 1800TT2.80TT1.216
*99 *3.99T


Minimum discharge, 0.02 ft3/s (0.001 m3/s) Aug. 22, 23, 24, 25; minimum gage height, 1.13 ft (0.344 m) Aug. 24. 


DISCHARGE,� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 

MEAN VALUES 


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


1 .13 .11 .53 .12 .12 3.2 1.5 .24 .28 1.5 .04 .28 

2 .13 .11 .29 .12 .12 1.3 1.2 .40 .15 .40 .04 .19 

3 .12 .12 .22 .12 .12 .91 .87 .91 .12 .24 .03 .18 

4 .11 .11 .19 .12 .12 1.2 .64 .50 .10 .16 .03 .09 

5 .11 .11 .23 .12 .12 15 .53 .62 .09 .09 .05 .08 


6 .10 .11 .87 .12 .12 10 .42 1.3 .09 .09 .05 .07 

7 .10 .16 .31 .12 .12 4.7 .37 .64 .08 .32 .04 .06 

8 .10 .29 .22 .12 .12 2.0 .33 .45 .06 .31 .03 .06 

9 .10 .20 .20 .12 .12 1.3 .31 .35 .06 .14 .03 .09 

10 .10 .20 .19 .12 .15 1.1 .31 .26 .07 .17 .03 .10 


11 .10 .18 .19 .12 .24 .83 .31 .29 .06 .09 .03 .08 

12 .10 .16 .15 .12 .22 .83 .26 .26 .06 .06 .04 .06 

13 .10 .16 .28 .12 .24 1.8 .26 .22 .05 .05 .04 .06 

14 .10 .14 3.5 .12 .23 1.7 .24 .22 .04 .17 .04 .06 

15 .10 .12 2.5 .12 .28 1.0 .29 .19 .09 .20 .05 .06 


16 .10 .13 .64 .12 .83 .83 .26 .39 .12 .11 .04 .07 

17 .10 .13 .33 .12 .69 .61 .24 .64 .09 .08 .03 .06 

18 .10 .13 .15 .14 1.2 .50 .22 .38 .08 .06 .03 .04 

19 .09 .13 .11 .12 1.9 4.3 .19 .24 .18 .05 .03 .03 

20 .09 .21 .11 .12 4.1 38 .19 .19 .10 .06 .03 .04 


21 .09 .38 .12 .12 2.3 12 .28 .16 .07 .06 .03 .04 

22 .09 .26 .11 .12 1.5 2.7 .40 .14 .06 .04 .02 .03 

23 .09 .19 .12 .12 1.8 4.7 .28 .14 .06 .04 .02 .03 

24 .09 .18 .12 .12 1.3 10 .50 .14 .07 .04 .02 .03 

25 .39 .14 .12 .12 1.4 6.4 1.9 .14 .09 .04 .02 .03 


26 .18 .11 .12 .12 3.5 5.1 .76 .13 .06 .04 .04 .04 

27 .14 .12 .12 .12 5.3 8.2 .50 .12 .04 .03 .06 .04 

28 .11 .13 .12 .12 3.3 2.6 .37 .11 .09 .04 .05 .04 

29 .10 .31 .12 .12 3.3 1.6 .31 .15 .40 .07 .04 .04 

30 .09 1.8 .12 .12 --- 4.6 .24 .33 1.6 .06 .04 .04 

31 .09 --- .12 .12 2.5 --- .23 --- .04 .08 ---


TOTAL 3.54 6.63 12.52 3.74 34.86 151.51 14.48 10.48 4.51 4.85 1.15 2.12 

MEAN .11 .22 .40 .12 1.20 4.89 .48 .34 .15 .16 .037 .071 

MAX .39 1.8 3.5 .14 5.3 38 1.9 1.3 1.6 1.5 .08 .28 

MIN .09 .11 .11 .12 .12 .50 .19 .11 .04 .03 .02 .03 

CFSM .10 .19 .35 .10 1.04 4.25 .42 .30 .13 .14 .03 .06 

IN. .11 .21 .40 .12 1.13 4.90 .47 .34 .15 .16 .04 .07 


CAL YR 1975�TOTAL 188.45 MEAN .52 MIN .02 CFSM .45
MAX 20�IN 6.09 

MTR YR 1976�TOTAL 250.39 MEAN .68 MIN .02 CFSM .59
MAX 38�IN 8.09 


http:AREA.--1.15


--- 

T

T
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04142000 RIFLE RIVER NEAR STERLING, MT 


LOCATION.--Lat 44°04'21", long 84° 01'12", in NE14 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) above mean sea level. November 1905 to December 1908, nonrecord­
ing gage at site 400 ft (122 m) downstream at different datum. Jan. 13, 1937, to Jan. 10, 1939, nonrecording gage at same site and 

datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are poor. Occasional regulation from dams above 

station. 


AVERAGE DISCHARGE.--40 years, 309 ft3/s (8.751 m3/s), 13.11 in/yr (333 mmVyr). 


EXTREMES FOR PERIOD OF RECORD.-=Maximum discharge, 5,340 ft3/s (151 leis) 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 ft3Vs (2­.12 m3/s) Nov. 22, 1964, result of freezeup. 


EXTREMES FOR CURRENT YEAR.-Peak discharges above base of 1,600 ft3/s (45.3 m3/s) and maximum (''): 


DischargeT Gage height
Gage heightT DischargeT

DateTTimeT(ft3/s) (m3/s)T(n)TT TimeT(ft)TT
(ft) DateT(ft3/s) (m3/s) (m) 


Mar. 21 1300TT51.0TT Mar. 25T*2,280T8.24TT
1,800 *a9.41 2.868T 1900T64.6 2.512 


a Ice jam. 


Minimum discharge, 127 ft3/s (3.60 m3/s) Sept. 24; minimum gage height, 1.47 ft (0­.448 m) Aug. 24, 25. 


DISCHARGE, IN CUBIC FEET PER SECOND+ WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 223 218 552 235 280 450 1500 414 1060 166
552� 164 

2 229 407 275 1180 358 168
222 240 430 480�822 181 

3 220 330 270 992 309 164
232 240 430 465�542 161 

4 217 231 300 240 270 480 857 287 403 159
452� 154 

5 209 224 300 240 270 700 739 273 321 166
412� 144 


245 433� 146 

226 250 397� 141 


6 221 217 320 275 1100 650 259 266 170 

7 227 300 280 920 595 249 248 164 

8 219 264 280 250 280 555 237 353 157 138
720 438�


273 250 642� 141
9 216 280 285 620 530 233 314 153 

257 250 612� 162
10 	 230 270 290 520 502 231 267 150 


11 	 224 265 250 480 492 495�250 153 161 

216 238 300 480 462 424�


251 290 	 223 

12 265 255 215 222 155 146 

13 211 234 280 260 300 520 438 390�
219 214 161 138 


233 260 358� 133
14 	 207 494 310 490 431 217 201 167 

15 	 203 255 771 260 320 450 443 335�
215 219 174 133 


260 450� 136 

246 260 660� 138 


16 223 249 599 330 420 452 253 241 162 

17 217 460 350 380 431 237 219 154 

18 210 239 330 260 360 350 409 215 207 147
585� 131 

19 194 235 300 370 388 255 197 147
260 400 475� 131 


235 260 409� 136
20 	 198 280 380 640 402 239 189 154 


21 	 195 301 270 260 380 1700 475 215 195 151
383� 136 

22 190 322 250 370 1350 412 209 187 147 131
265 350�


284 270 327� 135
23 	 187 245 370 1100 385 201 177 144 

24 	 189 268 240 270 380 1100 383 203 177 138
319� 130 

25 237 235 270 400 2140 540 213 177 138
257 	 309� 128 


237 270 	 307� 131
26 274 230 460 2160 612 203 170 139 

27 245 243 230 270 297�166 193 136
550 2100 525 191 

28 225 251 230 520 2160 825 201 168 159
270 287� 139 


269 270 297� 138
29 	 216 235 480 1700 796 241 191 149 

213 --- 628 358�
30 485 235 275 1430 535 187 141 138 


31 223 --- 235 280 1550 --- 421�173 143 ---


TOTAL 6708 7696 10018 7995 9995 29470 18029 7550 8723 4833
13119� 4257 

257 258 423�281 142
MEAN 216 323 345 951 601 252 156 

485 280 660� 181
MAX 274 771 550 2160 1500 535 1060 193 


MIN 187 217 230 270 350 383 191 166 138
235 	 287� 128 

CFSM .68 .80 1.01 .81 1.08 2.97 1.88 .79 .49 .44
1.32�.88 

IN. .78 .89 1.16 .93 3.43 2.1P .88 1.01 .56 .49
1.16 	 1.53�


CAL YR 1975�TOTAL 118918 MAX MIN 136 CFSM 1.02 IN 13.82
MEAN 326�2500 

VTR YR 1976�128393 MEAN 351�MIN 128 IN 14.93
TOTAL 	 MAX 2160 CFSM 1.10 
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04142000 RIFLE RIVER NEAR STERLING, M1--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1966-72, 1974 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: November 1974 to current year. 

WATER TEMPERATURES: November 1974 to current year. 

SUSPENDED-SEDIMENT DISCHARGE: Water year 1970. 


INSTRUMENTATION.--Water quality monitor since Aug. 28, 1975. 


REMARKS.--Mbnthly 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, 480 micromhos Feb. 10, 1975; minimum, 157 micromhos Aug. 31, 1975. 

WATER TEMPEATURES: Maximum, 27.0°C July 28, Aug. 22, 27, 28, 1976; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum, 468 micromhos Feb. 3; minimum, 214 micromhos Mar. 26. 

WATER TEMPERATURES: Maximum, 27.0°C July 28, Aug. 22, 27, 28; minimum, 0.0°C on many days during winter period. 


WATER DUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-T IPME-

CIFICT DIATE FECAL STREP-TNON-


INSTAN- CON-T PER- COLT- COLT- TOCOCCITCAR-

TANFOUS DUCT-T MS- CENT FORM FORM (COL- HARD- BONATE 

CMS- ANCFTPH TEMPER- SOLVED SATUR- (COL. (COL. ONIES NESS HARD-


TIME CHARGE (MICRO-T PER PER (CA•MG) NESS
ATURE OXYGEN ATIONTPERTT
T

DATE (CFS) MHOS)TT(UNITS) (DEG C)TT(MG/L)T100 ML) 100 ML)TT100 ML) (MG/L)TT(MG/L) 

OCT 
09• • • 1500 205 421 8.2 12.0 10.7 110 42 5 6 210 13 
NOV 
21... 1200 305 428 8.0 6.0 12.9 106 230 38 130 200 11 

DEC 
11... 

JAN 
1400 265 461 7.8 1.0 13.6 98 120 17 19 220 31 

0 8 • • • 1430 250 436 8.2 .0 13.5 94 15 23 25 230 25 
FEB 
12... 1500 301 444 7.9 .0 12.7 89 430 380 30 200 10 

MAR 
1 1.• •• 1330 433 338 7.8 1.5 13.7 100 21 200 16 150 7 

APR 
08• • • 1500 492 336 8.0 8.0 11.3 97 <1 10 5 170 12 
MAY 
13... 1500 376 387 8.4 14.0 11.5 114 22 5 5 200 0 

JUN 
11... 1100 223 415 8.3 22.5 10.0 116 84 25 22 200 8 

JUL 
15• • • 1400 231 403 8.3 24.0 10.3 124 110 30 32 200 16 
AUG 
05... 1430 166 408 8.2 19.0 160 92 79 210 25 

SEP 
01 • • • 1200 166 425 8.3 21.0 12.7 144 190 200 86 200 36 

DIS-T DIS-

DIS- SOLVEDTSODIUM SOLVEDT DIS- DIS-

SOLVED MAG- DIS- AD- PO-T ALKA-TDIS- SOLVED SOLVED 

CAL- NF- SOLVED SORP- TAS- BICAP- CAR- LINITY CARBON SOLVED CHLO- FLUO-

CIUMT SIUM BONATE BONATET RIDE
SLUM SODIUM TIONT AS DIOXIDE SULFATE RIDET

(CA)T RATIO (K)TT CAC03 (SO4) (F)
(MG) (NA)TT (HCO3) (C031TT(CO2)TT(CL)TT


DATET(MG/L)T(MG/L) (MG/L) (mG/L) (MG/L)TT(MG/L)TT
(MG/L)TT(MG/UT(MG/L)TT(MG/L) (MG/L) 


OCT 

09... 60 15 11 .3 1.1 240 0 197 2.2 29 17 .3 
NOV 
21... 56 15 11 .3 1.1 230 0 189 3.7 28 17 .4 

DEC 
I1 ... 63 16 12 .4 1.2 230 0 189 5.8 30 19 .2 

JAN 
08•• • 63 17 11 .3 1.2 250 0 205 *2.5 31 17 .2 

FEB 
12... 55 15 9.6 .3 .8 232 0 190 4.7 29 16 .1 

MAR 
11... 39 12 6.6 .2 1.8 174 0 143 4.4 22 11 .2 

APR 
08... 48 11 7.8 .3 1.3 192 0 157 3.1 26 13 .1 
MAY 
13... 55 14 9.0 .3 1.1 208 19 203 1.6 26 15 .1 

JUN 
11... 57 14 11 .3 1.0 234 0 192 1.9 29 18 .2 
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04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS. DIS��	 SUS.
SUS-�

SOLVED SOLVED DIS.... TOTAL� PENDED SED. 


DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTAL�
SUS... SEDI.. SIEVE 

SOLVED�(RESI- (SUM OF SOLIDS NITRO-����PHOS�MENT��
PLUS NITRO- - PENDED DIAM. 

SILICA�DUE AT CONSTI.. (TONS��GEN PHORUS�DIS..��
NITRATE GEN���SEDI.. FINER 

(5IO2)�180 C) TUENTS) PER (N) (P)���CHARGE��
(N)���(NO3) MENT THAN 


DATE�(MG/L)��(MG/L) (MG/L) (MG/L) (T/DAY) .062 MM
(MG/L) (MG/L) DAY)��(MG/L)��(MG/L)��


OCT 

09... 6.3 265 258 147�.00 .26 1.2 8 4.4�
.01��100 


NOV 

21... 6.8 259 249 213�.03 .34 1.5 2 1.6�
.03��100 


DEC 

11... 9.0 264 .19�2.4 11 100
284��203��.55 .01���7.9��


JAN 

08... 11�258 275 174� 42 28�
.25 .50 2.2 .03��100 

FEB 

12... 9.6 259 249 210� *07��100
.32 .32 1.4 20 16�


M	AR 

11... 7.1 225��.28 .83 3.7 28 33�
185 263� .04��100 


APR 

08... 6.1 210 208 279�.32 1.1 5.0 .03��100
13 17�


MAY 

13... 5.1 235 247 239� .03��100
.06 .61 2.7 16 16�


JUN 

11...�5.9 249��150��.44 .05����11��
251 .09 1.9 18 100 


JUL 

15...�5.6 262��163��.35 .03����7.5��
247 .00 1.6 12 100 


A	UG 

05...�5.9 242��108��.61 .03����5.4��
250 .01 2.7 12 100 


SEP 
01...�255��	 6.7��
6.8 229 114��.01 .71 15
.16��.04��100 


DIS-T°Is-

DIS•.. TOTAL SOLVED TOTAL SOLVED�DIS..�DIS. 


TOTAL Soo/En CAD- CAD... CHRO- CHRO... TOTAL SOLVED TOTAL SOLVED TOTAL 

ARSENIC ARSENIC MIUM MIUM��MIUM COBALT COBALT COPPER COPPER IRON
MIUM�


TIME�(CD)�(CR) (CO) (CU) (FE)
(AS) (AS)��(CD)T(CR)��(CO)��(CU)��

DATE�(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)
(UG/L)��(UG/L)��(UG/L)��(UG/L)��(UG/L)��


OCT 

09...�1500
�

2�0��0��0��0��
1 <10 0 9 250 

JAN 
 ��

08...�2 1�0 <10 0 0��7 240
1430 0��0�� 0��

APR 
 �
0T0 20 0 0 0��

JUL 

8... 1500 	 0�0��10��0��750 


��

15... 1400 3 2 10 1 0 200
2�2��<10��0��0��


DIS..� DIS... 

DIS..�DIS..�SOLVED��()Is- TOTAL SOLVED��DIS..�
TOTAL 	 � TOTAL 


MAN.. TOTAL� TOTAL SOLVED ORGANIC 

IRON�LEAD GANESE GANFSE MERCURY MERCURY NIUM�ZINC ZINCCARBON 

(FE)�(MN) (HG)��(ZN) (C) 


SOLVED 	 SOLVED
SOLVED TOTAL�MAN-� SELF- SELF­

(PR)�(MN)�� 71V7T
= 	 (HG)

DATE (UG/L) (UG/L) (UG/L) (!!G/L)��(+.WWI) (UG/L)��(UG/L)��
(UG/L)��(UG/L)��(UG/L)�� (UG/L) (MG/L) 


OCT 

9... 20�0�� 0 0��20��
30 .2 .0��


JAN 

08... 30��0��10�.1��0 0��6.0 


18 	 0�� 60 6.6 


10 .1 	 30 0��

APR 

08... 70��1��<.5 <.5�� 50�
2 40 30�� 0 0��8.9 

JUL 

15... 30��15�20 10��<.5��0��0
<.5 1 10�




402� STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

PERIPHYTON 


LENGTH PERI-�UNCOR- UNCOR- BIOMASS 

OF�
PHYTON PERI- RECTED RECTED CHLORO-

EXPO- BIOMASS PHYTON PERI- PERI- PHYLL 

SURE TOTAL BIOMASS PHYTON PHYTON RATIO 


(DAYS) DRY��
ASH CHLORO- CHLORO- PERI-

WEIGHT� PHYTON
WEIGHT PHYLL A PHYLL B�
�


G/SO M MG/SO M MG/50 M (UNITS)
DATE G/SO M�


OCT 

09... 360 340 25.0 .100 


NOV 

21• • • 43 360 34.0 25.0 .100 710 

FEB 

12... 35 3.10 2.20 .800 .100 1100 


SEP 

27 151 142 3.43 .152 2300
01... 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 9, 1975 

1500 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


ORGANISM __ NAME 


CHLOROPHYTA 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 


L�
....00CYSTIS 

..TETRASPORALES 

...PALMELLACEAE 


L ....SPHAEROCYSTIS 

..ZYGNEMATALES 

...DESmIDIACEAE 

....STAURASTRUm 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 

..PENNALES 

...ACHNANTHACEAE 

....ACHNANTHES 

...DIATOMACEAE 


L�
....DIATOMA 

...FRAGILARIACEAE 

....FRAGILARIA 

....SYNEDRA 

...GOMPHONEMATACEAE 

....GOmPHONEmA 

...NAVICULACEAE 

....NAVICuLA 

...NITZSCHIACEAE 

....NITZSCHIA 


LT


.CHRYSOPHYCEAE 


..CHRYSOMONADALES 


...00HROmONADACEAE 

0 ....DINOBRYON 

....00HROmONAS 


EUGLENOPHYTA 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOmONAS 


1,400 CELLS/ML 


_COMMON__NAME 


GREEN ALGAE 


PLACODERM DESMIDS 


TOTALS 


DIATOMS 

CENTRIC 


PENNATE 


NAVICULOID 


TOTALS 


YELLOW-BROWN ALGAE 


CELLS/ML PER_CENT 


0 


0 


____-12 __1 
19 1 


400 28 


38 3 


0 


150 11 

0 


38 3 


130 9 


_2t 
870 61 


460 32 

_____52 

36
TOTALS 520 


EUGLENOIDS 


-_12 _1 
TOTALS 19 1 
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04142000 RIFLE RIVER NEAR STERLING; MI--CONTINUED 


QUALITATIVE AND ASSOCIATE') QUANTITATIVE ANALYSES or BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV. 21, 1975 

1200 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,400 CELLS/ML 


NAME
_ORGANISM� CELLS/ML PER CENT 


CHLOROPHYTA GREEN ALGAE 

•CHLOROPHYCEAE 

seCHLOROCOCCALES 

eo.SCENEDESMACEAE 

••••SCENEDESMUS 110 


TOTALS 110 5 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

•eCENTRALES CENTRIC 

oe•COSCINODISCACEAE 

••••CYCLOTELLA 43 2 

••PENNALES PENNATE 

•••ACHNANTHACEAE 

••••ACHNANTHES 22 1 

....COCCONEIS 22 1 

•••CYMBELLACEAE 

••••CYMBELLA 170 7 

•••DIATOMACEAE 


D� 410 17
••••DIATOMA 

••.FRAGILARIACEAE 

••••FRAGILARIA 43 2 


D ••••SYNEDRA 560 23 

•••GOMPHONEMATACEAE 

••••GOMPHONEMA 43 2 

•••NAVICULACEAE NAVICULOID 


D ••••NAVICULA 480 20 

••••PINNULARIA 43 2 

•••NITZSCHIACEAE 


D ••••NITZSCHIA 
 12 

TOTALS 2,300 96 


DEC. 11, 1975 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


580 CELLS/ML 


...ORGANISM�NAME _COMMON__NAME_ CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

•CHLOROPHYCEAE 

.eCHLOROCOCCALES 

•••00CYSTACEAE 

•ee•ANKISTRODESMUS 11 


TOTALS 25 4 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

.4,CENTRALES CENTRIC 

•••COSCINODISCACEAE 

••••CYCLOTELLA 25 4 

••PENNALES PENNATE 

•••ACHNANTHACEAE 

••••ACHNANTHES 25 4 

••••COCCONEIS 25 4 

•••CYMBELLACEAE 


L ••••CYMBELLA 
 0 

..eDIATOMACEAE 


D ••••DIATOMA 150 
 26 

•••FRAGILARIACEAE 

••••SYNEDRA 50 
 9 

•••GOMPHONEMATACEAE 

••••GOMPHONEMA 50 
 9 

•••NAVICULACEAE NAVICULOID 


D ....NAVICULA 100 
 17 

•••NITZSCHIACEAE 


D� 22.
••••NITZSCHIA 

TOTALS 550 95 


CYANOPHYTA BLUE—GREEN ALGAE 

eMYXOPHYCEAE 

••OSCILLATORIALES FILAMENTOUS 

•••OSCILLATORIACEAE 


L�
 0
••••OSCILLATORIA 




404� STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RTVER NEAR STERLING, MI—CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JAN. 8o 1976 

1430 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


150 CELLS/ML 


_ORGANISM�NAME _COMMON NAME_ CELLS/ML PERCENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


L�
....CYCLOTELLA 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 13 8 

....COCCONEIS 6 4 

...CYMBELLACEAE 


L�
....AMPHORA 

....CYMBELLA 13 

...DIATOMACEAE 

....DIATOMA 6 4 

...FRAGILARIACEAE 


L�
....ASTERIONELLA 

L�
....FRAGILARIA 

0� 32 21
....SYNEDRA 

...GOMPHONEMATACEAE 

....GOMPHONEMA 13 8 

...NAVICULACEAE NAVICULOID 
D�....NAVICULA 44 29 

L�
....PINNULARIA 

...NITZSCHIACEAE 

....NITZSCHIA 19 12 

...SURIRELLACEAE 


L�
....CYMATOPLEURA 

TOTALS 150 94 


EUGLENOPHYTA EUGLENOID5 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYRTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS 


TOTALS 6 4 


FEB. 12, 1976 

1500 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


880 CELLS/ML 


_ORGANISM_NAME _COMMON NAME_ CELLS/ML PERCENT 


CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 34 4 
..PENNALES PENNATE 
...ACHNANTHACEAE 
....ACHNANTHES 120 14 
....COCCONEIS 23 3 
....RHOICOSPHENIA 11 1 
...CYMBELLACEAE 
....AMPHORA 11 1 
....CYMBELLA 68 8 
...DIATOMACEAE 
....DIATOMA 45 
...FRAGILARIACEAE 
....FRAGILARIA 110 13 

...GOMPHONEMATACEAF 

....GOMPHONEMA 23 
 3 

...NAVICULACEAE NAVICULOID 


D�....NAVICULA 230 26 
....NEIDIUM 11 1 
...NITZSCHIACEAE 
....NITZSCHIA 

TOTALS 790 
 91 


CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..0SCILLATORIALES FILAMENTOUS 
...0SCILLATORIACEAE 
....0SCILLATORIA _____22 12 

TOTALS�90�10 




405 STREAMS TRIBUTARY TO LAKE HURON�
 

04142000 RIFLE RIVER NEAR STERLING• MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR.�
8.�
1976 

1500 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


580 CELLS/ML 


ORGANISM __ NAME�...COMMON NAME CELLS/ML PERCENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 41 7 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 41 7 

....COCCONEIS 14 2 


L ....RHOICOSPHENIA 0 

...CYMBELLACEAE 


L ....AMPHORA 0 

....CYMBELLA 14 2 

...DIATOMACEAE 

....OIATOMA 68 12 

...FRAGILARIACEAE 


L� 0
....ASTERIONELLA 

••••FRAGILARIA 54 9 

....SYNEDRA 14 2 

...GOMPHONEMATACE4E 

....GOMPHONEMA 14 2 

...MERIDIONACEAE 


1.� 0
....MERIDION 

...NAVICULACEAE NAVICULOID 


D ....NAVICULA 110 19 

...NITZSCHIACEAE 

....NITZSCHIA 54 9 

...SURIRELLACEAE 


L ....SURIRELLA 

TOTALS 420 71 


CYANOPHYTA 
 BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

esOSCILLATORIALES FILAMENTOUS 

.4.0SCILLATORIACEAE 


0 ....0SCILLATORIA 1/22 —ILI 

TOTALS 160 28 


MAY 13. 1976 

1500 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1.700 CELLS/ML 


_ORGANISM__NAME _COMMON NAME... CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...MICRACTINIACEAF 

....MICRACTINIUM 
 220 13 

...00CYSTACEAE 

....KIRCHNERIELLA 55 3 

....TETRAEDRON 
 —2 


TOTALS 330 19 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 160 
 10 

eoPENNALES PENNATE 

...NAVICULACEAE NAVICULOID 


0� 990 58
....NAYICULA 

oe.NITZSCHIACEAE 

....NITZSCHIA 160 10 

...SURIRELLACEAE 

....SURIRELLA 
 ----_55 --2 


1.400�
TOTALS�81 




  

406� STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 11i 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


5,500 CELLS/ML 


_ORGANISM� NAME.. PER_CENT
NAME _SOMMON�CELLS/ML 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

"CHLOROCOCCALES 

...SCENEDESMACEAE 

....SCENEDESMUS 


TOTALS 490 9 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 3,900 71 

eoPENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 120 2 

....00000NEIS 120 2 

oesCYMBELLACEAE 

....CYMBELLA 250 4 

...NAVICULACEAE NAVICULOID 

....NAVICULA 490 9 

...NITZSCHIACEAE 

....NITZSCHIA 
 122 


TOTALS 5,000 90 


JULY 15, 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


720 CELLS/ML 


_ORGANISM __ NAME _COMMON__NAME.. CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

eCHLOROPHYCEAE 

..CHLOR000CCALES 

...SCENEDESMACEAE 

....SCENEDESMUS 


TOTALS 36 
 5 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINOOISCACEAE 


D ....CYCLOTELLA 190 
 26 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....00000NEIS 63 9 

....RHOICOSPHENIA 27 4 

...DIATOMACEAE 

....DIATOMA 9 1 

...NAVICULACEAE NAVICULOID 


0 ....NAVICULA 320 
 45 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 690 
 95 




 

 

407 

�����������

STREAMS TRIBUTARY TO LAKE HURON�
 

04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITAJIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


AUG. 5. 1976 

1430 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,600 CELLS/ML 


_ORGANISM NAME _COMMON NAME� PER_CENT
CELLS/ML�

�


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE
�


L ....ACTINASTRUM 0 

....SCENEDESMUS�
 �__a 


TOTALS 52�3 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 65�4 

..PENNALES PENNATE 

...ACHNANTHACEAE 


D ....ACHNANTHES 270�17 

....COCCONEIS 52�3 

....RHOICOSPHENIA 65�4 

...CYMBELLACEAE 

....AMPHORA 13�1 

....CYMBELLA 190�12 

...DIATOMACEAE 

....DIATOMA 120�7 

...FRAGILARIACEAE 

....ERAGILARIA 26�2 

...GOMPHONEMATACEAE 

....GOMPHONEMA 26�2 

...NAVICULACEAE NAVICULOID 

....NAVICULA 220�14 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS - 1,200��-76 


CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOID 
...CHROOCOCCACEAE 

D ....ANACYSTIS 
TOTALS -

_21 
340�21 

EUGLENOPHYTA EUGLENOIDS 
.CRYPTOPHYCEAE CRYPTOMONADS 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE 
....CRYPTOMONAS - _14�__1 

TOTALS 13��1 



 
408 STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 1, 1976 

1200 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,500 CELLS/ML 


_ORGANISM� _COMMON__NAME__.__ PER CENT
NAME CELLS/ML 


CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...SCENEDESMACEAE 
....SCENEDESMUS 320 13 
..VOLVOCALFS 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS _21 

TOTALS 350 14 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 290 12 

....MELOSIRA 53 2 

..PENNALES PFNNATE 

...ACHNANTHACEAE 

....ACHNANTHES 80 3 

....RHOICOSPHEN/A 80 3 

...CYMBELLACEAE 

....CYMBELLA 80 3 

...GOMPHONEMATACEAE 

....GOMPHONEMA 27 1 

...NAVICULACEAE NAVICULOID 

....NAVICULA 80 3 

...NITZSCHIACEAE 

....NITZSCHIA 
 1-22 _Z 


TOTALS 880 34 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..OSCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 

....APHANIZOMENON 720 29 

...OSCILLATORIACEAE 


O� __all
....OSCILLATORIA 

TOTALS 1.200 50 


EUGLENOPHYTA EUGLENOIDS 

•EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONAS 
 -ZZ
�
 

TOTALS 27 


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

L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 




�

STREAMS TRIBUTARY TO LAKE HURON 409 


0414000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. Clo WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER�NOVEMBER�DECEMBER�JANUARY 


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


1 422 412 418 
 430 426 428 426 417 419 421 415 418
2 415 408 412 433 427 430 431 
 420 425 425 422 423

3 418 414 
 416 432 425 429 443 415 431 426 419 422
4 423 414 
 419 432 428 430 445 441 443 422 417 421

5 426 416 420 435 429 433 446 422 438 440 389 424 


6 424 398 415 437 
 430 434 447 411 426 448 434 441

7 412 404 410 438 430 435 452 445 448 444 425 436

8 413 406 412 439 429 436 458 
 449 455 436 419 427

9 416 405 
 411 441 430 437 457 451 453 451 423 437

10 415 404 411 443 437 440 457 455 456 456 451 453 


11 
 415 409 412 441 439 440 461 456 458 452 434 444
12 415 410 413 442 434 440 457 454 456 439 426 431

13 420 413 417 442 437 440 457 427 446 428 421 425

14 424 417 421 440 430 437 425 308 351 425 
 422 424

15 426 418 422 436 
 423 430 388 309 350 434 427 430 


16 429 416 422 426 421 424 398 386 391 439 433 436

17 416 412 414 431 
 424 428 417 399 410 441 436 438 

18 416 414 415 433 
 426 431 429 417 424 453 440 445

19 424 417 420 435 429 432 445 428 433 458 451 456

20 
 428 423 426 437 426 434 445 438 442 451 439 445 


21 428 423 426 448 
 428 432 436 416 426 441 432 435

22 430 424 428 449 429 437 437 416 
 427 435 432 433

23 433 427 430 444 436 439 438 
 432 436 440 437 438

24 435 427 430 
 446 437 442 433 431 432 445 440 443
25 435 421 426 443 435 440 435 430 433 446 438 441 


26 440 423 432 444 
 440 443 431 426 429 440 436 438

27 431 428 429 445 
 438 440 428 424 426 438 436 437

28 435 431 433 444 
 438 441 428 424 426 445 437 440

29 435 431 433 446 416 438 432 
 427 429 450 442 446

30 431 422 428 429 362 395 438 424 430 449 443 445

31 427 423 424 --- --- ---
 427 418 423 451 445 447 


MONTH 
 440 398 421 449 362 434 461 308 428 458 389 436 


FEBRUARY MARCH APRIL MAY 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


1 451 445 448 379 368 375 254 242 246 369 
 360 365
2 451 444 448 383 374 380 270 
 254 263 374 368 371
3 468 452 458 383 
 378 380 286 
 271 278 372 367 369
4 465 452 457 382 336 372 303 294
286 373 367 370
5 456 450 454 330 
 284 295 315 303 309 378 372 374 


6 455 452 453 286 
 278 281 324 314 319 376 369 372
7 458 454 455 290 279 
 285 333 
 325 329 372 370 371
8 460 455 458 307 259 288 
 338 332 335 375 369 372
9 456 453 
 454 320 276 308 346 
 338 341 377 373 374
10 455 450 452 328 
 316 323 354 
 347 350 381 374 377 


11 452 445 448 338 327 332 360 
 354 357 383 380 382
12 447 438 444 339 330 335 367 360 363 386 380 383
13 446 437 442 
 332 325 329 375 364 369 --- --- ---

14 453 443 446 340 
 332 336 385 376 381

15 451 440 446 349 344
339 384 374 380 


16 439 431 435 356 346 352 
 373 362 366
17 433 422 426 370 
 353 360 369 361 365

18 422 404 415 374 369 372 380 369 375
19 401 398 400 381 306 359 
 378 368 374

20 400 398 398 331 242 288 374 367 370 


21 396 393 395 242 230 
 236 379 370 374

22 397 395 396 256 
 228 242 381 370 375

23 406 396 401 271 
 256 266 386 380 383
24 412 395 402 277 261 272 
 388 380 384

25 399 380 390 
 261 242 251 380 360 369 


26 377 372 375 241 214 231 360 353 355

27 390 369 378 235 
 221 229 359 355 356

28 392 389 391 235 
 231 233 361 354 358
29 389 369 380 242 231 236 355 350 352

30 --- --- ---
 248 242 246 361 353 356

31 
 250 245 248 --- --- ---


MONTH 468 369 426 
 383 214 303 388 242 348 




410�
 STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 
 JULY AUGUST SEPTEMBER 

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

1 
2 
3 
4 
5 

---
---
---
---

---
---

---

---

---

---

---

382 
377 
381 
389 
390 

370 
365 
374 
380 
385 

378 
371 
377 
385 
387 

6 
7 
8 
9 
10 

---

---
---

---
---
---
---
---

---
---
--- ---

386 
392 
399 
395 
386 

379 
381 
389 
377 
380 

382 
386 
393 
385 
384 

11 
12 
13 
14 
15 

---
440 
443 
446 
438 

---
412 
416 
421 
420 

---
424 
430 
432 
432 

---
---

---

--.. 
---

---
412 
413 
411 
408 

---
403 
404 
392 
393 

---
411 
410 
401 
401 

387 
394 
399 
403 
399 

382 
384 
391 
394 
394 

385 
388 
395 
397 
398 

16 
17 
18 
19 
20 

438 
438 
441 
436 
436 

419 
419 
432 
422 
427 

426 
429 
437 
430 
432 

392 
394 
395 
398 
410 

370 
374 
384 
389 
398 

382 
383 
389 
393 
402 

402 
406 
406 
407 
406 

394 
393 
393 
396 
395 

398 
399 
399 
401 
400 

397 
402 
400 
403 
398 

394 
394 
394 
394 
392 

396 
398 
396 
397 
395 

21 
22 
23 
24 
25 

437 
445 
447 
450 
454 

430 
436 
435 
437 
443 

434 
441 
442 
444 
448 

414 
409 
413 
415 
417 

405 
401 
404 
410 
411 

408 
406 
409 
413 
413 

398 
406 
403 
399 
398 

391 
392 
392 
389 
389 

395 
399 
397 
394 
393 

398 
393 
396 
395 
397 

389 
388 
389 
392 
392 

393 
390 
392 
393 
394 

26 
27 
28 
29 
30 
31 

452 
457 
467 
---

435 
438 
429 
---

447 
448 
446 
---
---

415 
422 
---
---

411 
416 
---

412 
419 
---

399 
390 
399 
391 
386 
390 

392 
367 
376 
381 
378 
381 

394 
378 
391 
387 
383 
385 

394 
398 
399 
401 
402 
---

392 
395 
394 
395 
395 
---

393 
396 
397 
398 
398 
---

MONTH 403 365 391 

TEMPERATURE (DEG.�C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCTOBER NOVEMBER DECEMBER JANUARY 
DAY MAX MIN�MEAN MAX MIN�MEAN�MAX MIN�MEAN MAX MIN MEAN 

1 
2 
3 
4 
5 

14.0 
12.0 
12.5 
14.0 
14.0 

12.0 
9.0 
8.0 
9.5 
10.0 

13.0 
10.5 
10.0 
11.0 
11.5 

8.0 
10.5 
11.0 
11.0 
10.5 

6.0 
7.5 
9.0 
9.5 
8.5 

7.0 
9.0 
10.0 
10.5 
9.5 

3.5 
1.0 
0.0 
0.0 
1.5 

1.0 
0.0 
0.0 
0.0 
0.0 

2.0 
0.5 
0.0 
0.0 
0.5 

0.0 
0.0 
0.5 
0.5 
0.5 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

6 
7 
8 
9 
10 

14.5 
13.5 
12.5 
12.0 
12.5 

10.5 
10.0 
9.5 
11.0 
11.5 

12.0 
11.5 
11.0 
11.5 
12.0 

11.0 
12.0 
12.5 
11.0 
11.5 

8.5 
10.0 
11.0 
10.5 
8.5 

9.5 
11.0 
11.5 
10.5 
10.5 

2.0 
0.5 
1.0 
1.5 
1.5 

0.5 
0.0 
0.0 
0.5 
0.5 

1.5 
0.5 
0.5 
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 

11 
12 
13 
14 
15 

12.5 
12.0 
15.5 
16.5 
16.0 

10.5 
9.0 
10.5 
12.5 
13.0 

11.5 
10.5 
12.5 
14.5 
15.0 

8.5 
8.0 
7.0 
4.5 
5.0 

7.0 
7.0 
4.5 
3.5 
3.0 

7.5 
7.5 
6.0 
4.0 
3.5 

1.5 
1.0 
1.5 
4.5 
4.5 

0.5 
0.5 
0.5 
2.0 
2.0 

1.0 
0.5 
1.0 
3.0 
3.5 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

16 
17 
18 
19 
20 

13.0 
11.5 
10.5 
10.0 
11.5 

11.5 
10.0 
8.5 
9.5 
10.0 

12.5 
10.5 
9.5 
10.0 
10.5 

4.5 
6.0 
8.0 
7.5 
7.0 

3.0 
3.5 
5.0 
6.0 
5.0 

4.0 
4.5 
6.5 
6.5 
6.0 

2.0 
1.0 
0.0 
0.0 
0.0 

0.5 
0.0 
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 

21 
22 
23 
24 
25 

11.0 
11.5 
14.0 
13.0 
12.5 

9.5 
9.5 
10.0 
10.5 
10.0 

10.5 
10.5 
11.5 
11.5 
12.0 

6.5 
5.0 
4.0 
3.5 
2.0 

5.0 
3.5 
3.0 
2.0 
0.5 

6.0 
4.5 
3.5 
3.0 
1.5 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
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 

10.0 
9.5 
10.0 
8.5 
6.0 
7.0 

8.0 
6.5 
7.0 
6.0 
4.5 
5.0 

9.0 
8.0 
8.5 
7.5 
5.5 
5.5 

0.5 
1.0 
2.0 
3.0 
5.0 
---

0.0 
0.0 
1.0 
1.5 
3.0 
---

0.0 
0.5 
1.5 
2.0 
4.0 
---

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

MONTH 16.5 4.5 10.5 12.5 0.0 6.0 4.5 0.0 0.5 0.5 0.0 0.0 




-- 

�  

�

�����������

DAY 


1 

2 

3 

4 

5 


6 

7 

8 

9 

10 


11 

12 

13 

14 

15 


16 

17 

18 

19 

20 


21 

22 

23 

24 

25 


26 

27 

28 

29 

30 

31 


MONTH 


DAY 


1 

2 

3 

4 

5 


6 

7 

8 

9 

10 


11 

12 

13 

14 

15 


STREAMS TRIBUTARY TO LAKE HURONT
 411 


04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEBRUARY�
MARCH�APRIL�MAY 

MAX��MEAN��MAX MEAN�MIN
MIN 
 MIN��MAX�MEAN��MAX MIN��
MEAN 

0.0��0.0 1.5
0.0�
0.0 1.0 5.0 4.5 5.0
0.0��0.0 0.00.0�


0.0�
0.0��0.0 0.5 

0.0�
0.0��0.0 0.5 


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 0.0 0.0 
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412T STREAMS TRIBUTARY TO LAKE HURON 


04143500 NORTH BRANCH KAWKAWLIN RIVER NEAR KAWKAWLIN, MI 


LOCATION.--Lat 43°40'05", long 83°58'13", in SE' SE4 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) above mean sea level (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 good except those for the winter period, and those for period of no gage-height record, Apr. 13 to May 25, which are 

poor. Some diversion above station for irrigation. Some regulation during low flows from dams above station. Several observations 

of water temperature were made during the year. Corps of Engineers gage-height telemark at station. 


AVERAGE DISCHARGE.--25 years, 61.3 ft3/s (1.736 m3/s), 8.24 in/yr (209 mr/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, 1,420 ft3/s (40.2 m3/s) Mar. 22, gage height, 10.44 ft (3.182 m); no flow Aug. 12-14, 

Aug. 17 to Sept. 30. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 17 2.8 159 30 36 670 358 310 23 8.6 1.1 
2 14 4.4 157 30 36 632 321 250 20 12 .98 
3 13 7.8 225 30 36 590 272 200 19 13 .91 
4 13 11 241 31 36 494 226 190 17 11 .74 
5 12 10 210 31 36 558 193 240 16 10 .54 

6 11 8.9 223 31 37 670 168 440 15 8.0 .49 
7 9.5 11 182 32 37 871 149 680 14 9.0 .33 
8 8.7 15 164 32 38 988 129 720 14 9.0 .28 
9 8.3 16 155 32 38 742 105 600 14 8.4 .15 
10 7.5 18 140 32 38 562 91 440 14 7.3 .03 

11 6.4 19 130 31 39 472 83 300 13 6.0 .02 
12 5.7 20 120 31 41 409 72 230 12 5.2 0 
13 4.8 24 116 31 43 511 66 190 10 4.7 0 
14 4.2 31 201 31 47 536 61 150 8.9 4.3 0 
15 3.9 28 281 32 54 580 64 140 7.7 4.0 .08 

16 3.6 22 286 33 140 529 80 140 6.8 3.8 .03 
17 3.6 18 409 33 210 478 62 180 6.1 3.6 0 
18 3.4 15 330 34 300 338 56 200 5.3 3.3 0 
19 3.6 13 240 34 430 404 53 190 4.9 3.2 0 
20 3.4 12 170 35 740 602 51 160 4.5 3.0 0 

21 2.7 13 120 35 940 994 48 130 4.3 2.9 0 
22 2.2 12 90 36 880 1360 49 100 3.6 2.3 0 
23 1.8 12 68 36 760 1060 50 80 3.3 1.6 0 
24 1.5 12 56 36 700 745 70 62 3.1 1.0 0 
25 2.3 12 45 36 630 570 200 51 3.0 .56 0 

26 3.4 15 42 36 640 527 460 50 2.9 .34 0 
27 4.4 23 39 36 760 556 660 43 2.9 .24 0 
28 4.6 32 37 36 787 524 640 33 3.0 .22 0 
29 4.2 50 35 36 742 484 450 27 3.7 .82 0 
30 3.3 196 32 36 --- 471 370 26 7.0 1.1 0 
31 2.5 --- 29 36 --- 416 --- 25 --- 1.2 0 40•1011. 

TOTAL 189.5 683.9 4732 1031 9251 19343 5657 6577 282.0 149.68 5.68 0 
MEAN 6.11 22.8 153 33.3 319 624 189 212 9.40 4.83 .18 0 
MAX 17 196 409 36 940 1360 660 720 23 13 1.1 0 
MIN 1.5 2.8 29 30 36 338 48 25 2.9 .22 0 0 
CFSM .06 .23 1.51 .33 3.16 6.18 1.87 2.10 .09 .05 .001 0 
IN. .07 .25 1.74 .38 3.41 7.12 2.08 2.42 .10 .06 .002 0 

CAL YR 1975�TOTAL 29349.52 MEAN 80.4 MAX�492 MIN 0 CFSM .80�IN 10.81 
MIR YR 1976�TOTAL 47901.76 MEAN 131 MAX�1360 MIN 0 CFSM 1.30�IN 17.64 



STREAMS TRIBUTARY TO LAKE HURONT 413 


04143900 SHIAWASSEE RIVER AT LINDEN, MI 


LOCATION.--Lat 42°48'56", long 83°48'08", in SW4 sec.19, T.5 N., R.6 E., Genesee County, Hydrologic Unit 04080203, on right bank at 

upstream side of bridge on Hogan Road, 1.0 mi (1.6 km) west of Linden. 


DRAINAGE AREA.--81.2 mil (210.3 km2). 


PERIOD OF RECORD.--October 1967 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 850 ft (259 m) from topographic map. 


REMARKS.--Records good except those for the winter period, which are fair. Low flow regulated at times by lakes above station. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--9 years, 66.9 ft3/s (1.895 m3/s), 11.19 in/yr (284 m/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, 293 ft3/s (8.30 m3/s) Mar. 7, 8, gage height, 6.51 ft (1.984 m); minimum, 7.3 ft3/s 

(0.21 m3/s) July 21, gage height, 3.18 ft (0.969 m). 


DISCHARGE,T To SEPTEMBER 1976
IN CUBIC FEET PER SECOND+ WATER YEAR OCTOBER 1975 

MEAN VALUES 


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


1 82 53 82 92 78 213 160 183 69 84 24 24 

2 82 53 104 94 78 218 161 184 70 94 24 23 

3 81 63 104 94 80 229 162 178 68 89 24 23 

4 79 59 94 94 82 237 164 162 64 87 26 23 

5 79 60 94 92 80 262 154 151 62 79 28 23 


6 75 72 108 90 80 277 135 160 62 77 30 23 

7 62 76 112 80 78 286 139 169 61 74 29 23 

8 51 77 129 22 76 286 150 164 62 83 28 23 

9 50 76 142 38 74 271 147 161 61 64 28 24 

10 45 79 121 48 72 260 143 160 59 53 27 24 


11 37 80 91 52 68 255 139 162 56 47 27 23 

12 37 81 127 57 66 243 130 163 50 46 27 23 

13 38 93 143 62 78 231 128 161 22 47 27 23 

14 41 95 151 66 84 213 124 155 20 48 28 23 

15 45 98 173 70 96 220 107 116 20 48 29 25 


16 45 98 163 73 127 210 112 119 21 48 28 23 

17 45 97 153 74 142 170 115 122 21 48 28 23 

18 44 94 145 74 152 174 124 122 18 48 28 23 

19 55 84 138 76 172 188 121 122 24 48 27 23 

20 55 82 140 78 172 180 106 119 24 42 27 23 


21 52 90 130 78 208 161 101 109 25 12 26 23 

22 52 85 130 78 249 160 100 106 25 15 26 23 

23 51 65 125 78 246 172 96 99 26 17 25 23 

24 52 63 120 80 240 168 106 91 30 21 25 22 

25 53 63 115 82 240 163 114 83 40 21 24 22 


26 52 64 110 88 250 154 114 78 40 21 25 23 

27 52 66 110 98 240 167 134 75 40 21 27 23 

28 55 65 105 108 234 169 162 73 40 21 26 22 

29 55 67 99 100 225 167 164 70 42 24 25 23 

30 54 75 94 90 --- 174 169 68 60 24 25 23 

31 52 --- 92 80 169 --- 72 --- 24 24 ---


TOTAL 1708 2273 3744 2386 4067 6447 3981 3957 1282 1475 822 692 

MEAN 55.1 75.8 121 77.0 140 208 133 128 42.7 47.6 26.5 23.1 

MAX 82 98 173 108 250 286 169 184 70 94 30 25 

MIN 37 53 82 22 66 154 96 68 18 12 24 22 

CFSM .68 .93 1.49 .95 1.72 2.56 1.64 1.58 .53 .59 .33 .28 

IN. .78 1.04 1.72 1.09 1.86 2.95 1.82 1.81 .59 .68 .38 .32 


TOTAL MEAN 98.1�MIN 19�IN�

WTR YR 1976�32834 MAX 286�CFSM 1.10 15.04 

CAL YR 1975�35822 MAX 472�CFSM 1.21 16.41 


TOTAL MEAN 89.7�MIN 12�IN�




414T STREAMS TRIBUTARY TO LAKE HURON 


04144000 SHIAWASSEE RIVER AT BYRON, MI 


LOCATION.--Lat 42°49'25", long 83°56'45", in NE1/4 NE4 sec.23, T.5 N., R.4 E., Shiawassee County, Hydrologic Unit 04080203, on left bank 

at upstream side of highway bridge at Byron, 0.3 mi (0.5 km) downstream from milldam which is 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 811.54 ft (247.357 m) above mean sea level (levels by Michigan Department of Natural 

Resources). Prior to Oct. 17, 1960, nonrecording gage and crest-stage gage at same site and datum. 


REMARKS.--Water-discharge record good. Low flow slightly regulated at times by mills above station. 


AVERAGE DISCHARGE.--29 years, 256 ft3/s (7.250 m3/s), 9.45 in/yr (240 m/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, 1,770 ft3/s (50.1 m3/s) Mar. 7, gage height, 11.31 ft (3.447 m); minimum, 53 ft3/s 

(1.50 m3/s) Sept. 7, 8; minimum gage height, 4.28 ft (1.305 m) Sept. 7. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 220 228 374 370 270 817 684 811 244 266 110 84 
2 220 219 433 360 280 856 633 681 256 386 105 83 
3 217 238 468 340 290 979 590 577 244 446 105 77 
4 214 242 452 300 300 1160 585 556 214 436 108 68 
5 213 261 442 280 300 1450 598 531 197 360 107 65 

6 199 263 538 270 300 1670 588 547 192 310 113 59 
7 191 264 562 270 290 1760 563 709 174 266 113 54 
8 188 271 596 270 290 1710 498 856 167 224 107 54 
9 189 305 638 270 280 1570 421 1000 156 201 102 59 
10 186 327 628 270 280 1310 424 1010 149 188 101 68 

11 182 340 589 270 280 1110 415 933 152 178 99 81 
12 174 362 544 270 280 1000 400 802 148 171 98 76 
13 163 360 520 270 300 970 377 689 148 163 97 66 
14 159 341 582 270 360 904 371 608 140 158 105 74 
15 157 320 739 270 540 844 370 543 136 161 110 87 

16 153 306 808 270 712 805 367 485 136 149 101 98 
17 147 295 898 260 889 754 365 449 138 124 103 125 
18 146 292 880 250 1150 700 380 437 131 124 94 159 
19 156 277 856 230 1340 662 350 430 140 115 94 144 
20 166 241 730 210 1420 648 320 410 188 113 94 107 

21 177 237 665 210 1480 672 301 366 236 110 92 98 
22 190 235 609 210 1530 658 285 342 226 108 94 95 
23 192 233 560 220 1490 662 274 323 186 102 96 94 
24 190 223 504 230 1510 638 271 306 161 95 98 92 
25 196 222 441 230 1430 571 444 297 150 87 89 90 

26 202 218 406 230 1320 534 710 291 150 79 84 96 
27 204 220 400 240 1220 548 985 285 158 82 97 106 
28 210 220 390 240 1050 729 1100274 149 90 97 113 
29 227 239 370 240 892 874 1070 244 145 115 89 110 
30 232 333 370 250 --- 866 949 216 190 138 81 106 
31 230 --- 370 260 753 --- 216 --- 125 82 ---

TOTAL 5890 8132 17362 8130 22073 29184 15688 16224 5201 5670 3065 2688 
MEAN 190 271 560 262 761 941 523 523 173 183 98.9 89.6 
MAX 232 362 898 370 1530 1760 1100 1010 256 446 113 159 
MIN 146 218 370 210 270 534 271 216 131 79 81 54 
CFSM .52 .74 1.52 .71 2.07 2.56 1.42 1.42 .47 .50 .27 .24 
IN. .60 .82 1.76 .82 2.23 2.95 1.59 1.64 .53 .57 .31 .27 

CAL YR 1975�158275 MEAN 434�3840 16.00
TOTAL MAX MIN 76 CFSM 1.18 IN�

WTR YR 1976� MAX 1760 CFSM 1.04 IN�
TOTAL 139307 MEAN 381�MIN 54 14.08 




T
 
STREAMS TRIBUTARY TO LAKE HURON 415 


04144000 SHIAWASSEE RIVER AT BYRON, NU-CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Water years 1962 to current year. 


INSTRUMENTATION.--Temperature recorder since March 1962. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 29.0°C on several days in 1971, 1974 and 1975; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 27.0°C July 24, 27; minimum, 0.0°C on many days during winter period. 


TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOVEMBER� JANUARY�
OCTOBER�DECEMBER�FEBRUARY�MARCH 

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


1 15.0 14.0 7.5 6.5 5.5 3.0 0.0 0.0 0.0 0.0 5.5 4.0
2 14.0 12.0 9.5 7.5 3.0 2.0 0.0 0.0 0.0 0.0 4.0 3.0
3 12.0 11.0 11.0 9.5 2.0 1.5 0.0 0.0 0.0 0.0 3.0 2.5
4 12.0 10.5 12.5 11.0 1.5 1.5 0.0 0.0 0.0 0.0 2.5 2.5
5 13.0 11.5 13.0 12.5 3.5 1.5 0.0 0.0 0.0 0.0 4.5 3.0 

6 14.0 12.5 13.5 13.0 4.5 3.5 0.0 0.0 0.0 0.0 4.5 3.5
7 14.0 12.5 14.0 13.5 3.5 2.0 0.0 0.0 0.0 0.0 3.5 3.0
8 14.0 12.5 14.5 14.0 2.0 2.0 0.0 0.0 0.0 0.0 3.0 2.5
9 13.0 13.0 14.5 14.0 2.0 1.5 0.0 0.0 0.0 0.0 3.5 2.5

10 13.0 12.5 14.0 12.0 1.5 1.5 0.0 0.0 0.0 0.0 4.0 3.5 

11 13.0 12.5 12.0 10.5 1.5 1.5 0.0 0.0 0.0 0.0 4.0 3.0
12 12.5 11.0 10.5 10.0 1.5 1.5 0.0 0.0 0.0 0.0 4.0 3.5

13 14.0 12.0 10.0 7.5 2.5 1.5 0.0 0.0 0.0 0.0 4.0 4.0
14 15.5 14.0 7.5 6.0 5.5 2.5 0.0 0.0 0.0 0.0 4.0 3.0

15 15.5 15.0 6.0 5.0 6.0 5.0 0.0 0.0 0.0 0.0 4.0 3.0 

16 15.0 13.0 6.0 5.0 5.0 4.0 0.0 0.0 0.0 0.0 4.5 4.0

17 13.0 10.5 7.5 6.0 4.0 1.5 0.0 0.0 0.0 0.0 4.0 2.5

18 10.5 9.5 9.0 7.5 1.5 1.0 0.0 0.0 0.0 0.0 2.5 2.0
19 9.5 9.0 9.0 8.5 1.0 0.5 0.0 0.0 0.0 0.0 8.0 3.0
20 9.5 9.0 9.0 8.5 0.5 0.5 0.0 0.0 0.0 0.0 10.0 8.0 


21 10.5 9.5 9.0 7.5 0.5 0.5 0.0 0.0 0.0 0.0 10.0 7.0

22 11.0 10.5 7.5 6.0 0.5 0.5 0.0 0.0 0.5 0.0 7.0 5.0

23 12.0 11.0 6.0 5.0 0.5 0.5 0.0 0.0 0.5 0.5 6.5 4.5
24 13.5 12.0 5.0 4.0 0.5 0.0 0.0 0.0 1.0 0.5 10.0 6.5

25 
 13.5 12.5 3.5 2.5 0.0 0.0 0.0 0.0 3.0 1.0 11.0 10.0 

26 12.5 11.0 2.5 2.0 0.0 0.0 0.0 0.0 4.5 3.0 12.0 11.0
27 10.5 9.0 2.0 1.5 0.0 0.0 0.0 0.0 5.0 4.5 12.0 9.5

28 9.5 9.5 2.5 1.5 0.0 0.0 0.0 0.0 5.5 5.0 9.5 8.0

29 9.5 9.0 3.0 2.5 0.0 0.0 0.0 0.0 5.5 5.0 9.5 8.5
30 9.0 7.5 5.5 3.0 0.0 0.0 0.0 0.0 --- 11.5 8.5
31 7.5 6.5 ...... .....". 0.0 0.0 0.0 0.0 11.5 9.5 


MONTH 15.5 6.5 14.5 1.5 6.0 0.0 0.0 0.0 5.5 0.0 12.0 2.0 




416� STREAMS TRIBUTARY TO LAKE HURON 


04144000 SHIAWASSEE RIVER AT BYRON, MI--CONTINUED 


C)
TEMPERATURE (DEG.�OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APRIL MAY JUNE�JULY�AUGUST SEPTEMBER 


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


1 9.5 7.5 15.0 13.5 19.0 18.0 20.5 19.0 24.0 22.0 21.5 20.0 

2 7.5 7.0 15.0 13.0 19.0 17.0 20.0 19.0 23.5 21.5 20.0 18.0 

3 9.5 7.0 13.0 10.5 19.5 17.5 20.0 19.5 23.0 20.0 20.5 18.0

4 
 10.0 9.0 12.0 9.5 20.5 18.0 21.5 20.0 23.0 21.0 21.5 20.0

5 10.0 9.0 14.5 11.5 21.5 19.0 23.0 20.5 22.5 22.0 21.5 19.5 


6 11.5 10.0 14.5 11.5 22.5 19.5 24.5 22.0 22.0 21.0 20.0 17.5

7 12.0 10.5 11.5 10.0 23.0 20.5 24.0 23.0 21.0 20.0 21.0 18.0

8 12.0 10.0 12.0 10.0 23.5 21.0 24.0 23.0 20.5 19.0 22.0 19.5

9 10.5 8.5 14.5 11.5 24.5 22.0 24.0 22.0 21.5 19.5 22.0 20.0 

10 10.5 9.0 16.5 14.5 24.5 22.5 24.5 22.5 22.0 20.0 20.0 18.0 


11 10.5 9.5 16.5 16.0 25.5 23.5 26.0 24.5 23.0 22.0 19.0 17.0 

12 10.5 8.0 16.0 14.0 25.5 23.0 26.0 23.0 24.0 23.0 20.0 18.0 

13 12.0 9.0 16.0 14.5 24.5 23.0 24.0 21.0 24.0 24.0 21.0 18.0

14 14.0 11.0 17.0 16.0 25.5 23.5 24.5 21.5 24.0 22.0 21.5 19.0 

15 17.0 14.0 17.0 17.0 25.0 24.0 26.0 24.0 22.0 20.0 21.5 20.0 


16 20.0 17.0 17.5 17.0 25.0 22.5 26.0 24.0 21.5 19.5 20.0 19.0 

17 21.0 19.0 17.5 15.5 22.5 21.0 24.0 22.0 22.0 19.5 19.5 19.5 

18 22.0 20.0 15.5 14.0 23.0 21.0 23.0 21.0 23.0 20.0 20.0 18.5 

19 22.0 20.5 14.5 12.5 23.5 21.5 23.5 21.5 23.5 20.5 20.0 19.0 

20 21.5 18.0 17.0 14.0 23.0 21.0 24.0 23.0 25.0 22.0 20.0 19.0 


21 18.0 16.0 18.5 16.5 23.0 21.5 25.5 23.0 25.0 22.5 19.0 16.5 

22 17.0 16.0 18.0 16.0 22.5 21.0 25.5 23.5 25.0 23.0 16.0 14.0 

23 17.5 15.0 17.0 15.5 23.5 22.0 26.0 24.5 25.0 23.5 15.5 14.5 

24 17.5 14.0 15.5 14.0 23.0 21.5 27.0 25.0 25.5 23.0 15.0 13.0 

25 14.0 8.5 15.5 14.5 21.5 21.0 26.5 24.5 25.0 23.0 14.0 12.5 


26 8.5 7.5 16.5 14.5 22.5 20.5 26.5 23.5 25.0 24.0 14.0 13.5 

27 7.5 7.0 18.0 15.5 24.0 22.0 27.0 24.5 25.0 23.0 14.5 13.5

28 10.0 7.5 18.0 17.0 24.0 23.0 26.5 24.5 25.0 24.0 14.5 13.0

29 12.5 9.5 18.0 17.5 24.0 23.0 25.0 23.0 24.0 21.0 14.0 12.5 

30 13.5 12.0 18.5 17.5 23.5 20.5 24.5 22.0 21.5 19.0 14.5 13.0 

31 --- --- 18.0 18.0 --- --- 24.5 24.0 21.5 19.0 --- ---


MONTH 22.0 7.0 18.5 9.5 25.5 17.0 27.0 19.0 25.5 19.0 22.0 12.5 




STREAMS TRIBUTARY TO LAKE HURON� 417 


04144500 SHIAWASSEE RIVER AT OWOSSO, Na 


LOCATION.--Lat 43°00'54", long 84°10'52", in SA 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(M). WSP 1337: 1932, 1934, 1936-38, 1944. 


GAGE.--Water-stage recorder. Datum of gage is 707.25 ft (215.570 m) above mean sea level. Prior to Oct. 15, 1933, at site 1.5 mi 

(2.4 km) upstream at datum 5.46 ft (1.66 m) higher. 


REMARKS.--Records good. Flow regulated below about 800 ft3/s (22.7 m3/s) by powerplant at Shiawasseetown prior to February 1953; 

occasional regulation at low stages since. Several observations of water temperature were made during the year. Corps of Engineers 

gage-height telemark at station. 


AVERAGE DISCHARGE.--45 years, 333 ft3/s (9.431 m3/s), 8.41 in/yr (214 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximim 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 discharges above base of 1,500 ft3/s (42.5 m3/s) and maximum (*): 


Gage height 

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


Discharge�Gage height� Discharge�

(ft) Date� (m) 


Dec. 15 0900 2,730 77.3 7.09 2.161 Mar. 28 0300 1,720 48.7 5.77 1.759 

Feb. 22 0500 3,560 101 8.04 2.451 Apr. 25 2100 1,980 56.1 6.15 1.875 

Mar.�5 1700 *3,660 104 *8.15 2.484 7 0300 1,970 6.13 1.868
May� 55.8 


Minimum discharge, 59 ft3/s (1.67 m3/s) Sept. 9, gage height, 2.13 ft (0.649 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 267 276 809 499 387 1160 1030 1180 286 685 162 96 

2 264 280 703 483 412 1610 973 1030 294 510 138 100 

3 258 333 680 464 408 2870 889 910 298 519 128 98 

4 254 371 661 373 387 2920 817 782 279 543 120 96 

5 251 360 627 333 387 3380 787 738 250 488 133 84 


6 247 364 1110 317 383 3100 802 1120 224 403 137 78 

7 232 366 1200 350 380 2890 778 1840 214 358 136 74 

8 225 369 1000 370 362 2710 719 1520 196 321 139 67 

9 228 373 939 360 362 2510 631 1380 180 270 126 84 

10 226 416 905 355 336 2260 547 1340 164 244 115 87 


11 218 454 843 339 366 1880 547 1260 154 230 112 82 

12 215 458 763 339 438 1610 519 1120 152 218 114 89 

13 205 472 768 333 655 1920 499 968 150 208 112 93 

14 193 456 1300 323 968 1630 468 828 145 201 116 81 

15 186 432 2550 349 1250 1430 476 738 141 195 124 85 


16 183 405 1990 339 2160 1270 889 705 139 192 132 110 

17 175 396 1640 359 2160 1140 701 672 137 183 122 127 

18 168 383 1310 345 2450 1040 580 619 141 151 117 144 

19 179 383 1070 314 2840 978 531 572 149 149 114 183 

20 192 365 1040 271 2580 943 472 543 143 143 106 179 


21 198 337 910 283 2660 1050 445 503 199 144 109 138 

22 206 327 738 283 3360 988 426 438 255 133 107 114 

23 221 323 734 290 2790 929 380 408 249 128 105 110 

24 223 315 692 300 2450 919 380 383 222 125 112 105 

25 232 311 623 310 2530 848 1510 362 201 113 116 104 


26 238 304 543 310 2180 743 1850 349 170 104 129 114 

27 243 312 507 310 1890 948 1690 336 169 97 135 121 

28 246 318 503 310 1640 1600 1620 329 180 110 117 123 

29 251 366 468 317 1350 1400 1540 323 180 125 115 133 

30 267 732 464 326 --- 1320 1380 301 635 141 110 129 

31 270 --- 503 355 1180 --- 286 --- 171 98 ---


TOTAL 6961 11357 28593 10609 40521 51176 24876 23883 6296 7602 3756 3228 

MEAN 225 379 922 342 1397 1651 829 770 210 245 121 108 

MAX 270 732 2550 499 3360 3380 1850 1840 635 685 162 183 

MIN 168 276 464 271 336 743 380 286 137 97 98 67 

CFSM .42 .70 1.71 .64 2.60 3.07 1.54 1.43 .39 .46 .22 .20 

IN. .48 .79 1.98 .73 2.80 3.54 1.72 1.65 .44 .53 .26 .22 


CAL YR 1975�TOTAL 237168 MAX MIN 88 CFSM�1.21
MEAN 650�4780 IN 16.40 

TOTAL 218858 MEAN 598� CFSM�IN�
WTR YR 1976� MAX 3380 MIN 67 1.11 15.13 




418T
 STREAMS TRIBUTARY TO LAKE HURON 


04145000 SHIAWASSEE RIVER NEAR FERGUS, MI 


LOCATION.--Lat 43°15'17", long 84°06'20", in sec.22, T.10 N., R.3 E., Saginaw County, Hydrologic Unit 04080203, on right bank at down­
stream side of county highway bridge, 1.2 mi (1.9 km) east of Fergus, 1.8 mi (2.9 km) upstream from Bear Creek, and 14 mi (22 km) 

above mouth. 


DRAINAGE AREA.--637 mil (1,650 km2). 


PERIOD OF RECORD.--October 1939 to current year. Monthly discharge only for some 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) above mean sea level. Prior to Aug. 22, 1968, nonrecording gage 

at same site and datum. Prior to Oct. 1, 1970, at datum 2.00 ft (0.610 m) higher. 


REMARKS.--Records good except those for the winter period, which are fair. 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.--37 years, 426 ft3/s (12.06 m3/s), 9.08 in/yr (231 m/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, 

1.83 ft (0.558 m) Sept. 13, 14, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,930 ft3/s (140 m3/s) Mar. 5, gage height, 12.52-ft-(3.816 m); maximum gage height, 

14.82 ft (4.517 m) Feb. 19 (backwater from ice); minimum discharge, 72 ft T
(2.04 m3/s) Sept. 9, gage height, 2.26 ft (0.689 m). 


DISCHARGE,T
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


DAY OCT JANTMAR MAY JUL
NOV DECTTFEB�APR��JUN��AUG SEP 


1 348 310 1100 600 490 1610 1250 1470 334 1980 153 105 

2 345 322 920 600 520 1760 1180 1280 312 942 158 101 

3 335 345 800 580 530 3710 1100 1150 314 690 138 97 

4 331 386 776 540 520 4630 1020 958 308 647 127 94 

5 326 399 726 500 500 4580 962 864 299 619 124 94 


6 324 394 1190 450 500 4180 942 1600 279 510 130 90 

7 319 397 1700 450 500 3300 919 2930 260 436 135 81 

8 303 408 1400 450 490 2980 889 2120 253 395 133 77 

9 299 411 1220 450 480 2740 833 1650 236 344 133 73 

10 301 405 1140 450 480 2530 736 1520 224 301 130 82 


11 299 455 1090 450 490 2250 693 1450 214 283 123 94 

12 289 479 1020 450 600 1910 670 1330 206 262 117 85 

13 285 488 998 450 900 2260 641 1140 202 243 117 85 

14 278 485 1640 450 1300 2090 619 998 198 232 127 90 

15 263 458 3980 450 1800 1840 587 897 190 222 130 90 


16 254 440 3510 450 2600 1630 1170 850 196 214 124 91 

17 250 413 2350 450 2900 1460 1100 826 190 204 124 111 

18 246 405 1880 450 3200 1310 809 779 184 194 124 123 

19 236 399 1700 420 3700 1250 703 703 192 167 117 136 

20 246 397 1400 380 3400 1200 657 647 192 160 117 175 


21 250 383 1200 360 3210 1400 641 612 186 160 111 175 

22 254 360 1100 360 3550 1250 641 565 236 167 110 146 

23 263 348 1000 360 3740 1140 587 510 279 151 110 127 

24 276 343 900 360 3120 1100 562 486 272 139 108 124 

25 276 350 800 360 3310 1070 1830 451 253 138 108 120 


26 283 348 750 360 3720 966 2910 428 222 126 110 120 

27 285 343 700 360 2690 958 2280 411 202 120 118 127 

28 287 343 660 360 2270 1720 1960 395 194 115 129 129 

29 294 360 620 370 1930 1660 1820 390 206 118 120 126 

30 299 840 620 390 --- 1540 1670 384 766 130 115 127 

31 303 --- 600 430 1440 --- 359 --- 132 112 ---


TOTAL 8947 12214 39490 13540 53440 63464 32381 30153 7599 10541 3832 3295 

MEAN 289 407 1274 437 1843 2047 1079 973 253 340 124 110 

MAX 348 840 3980 600 3740 4630 2910 2930 766 1980 158 175 

MIN 236 310 600 360 480 958 562 359 184 115 108 73 

CFSM .45 .64 2.00 .69 2.89 3.21 1.69 1.53 .40 .53 .19 .17 

IN. .52 .71 2.31 .79 3.12 3.71 1.89 1.76 .44 .62 .22 .19 


TOTAL MAX 17.57 

WTR YR 1976�278896 MAX 4630 MIN 73 CFSM 1.20 IN�

CAL YR 1975�300820 MEAN 824�5160 MIN 96 CFSM 1.29 IN�


TOTAL MEAN 762� 16.29 




STREAMS TRIBUTARY TO LAKE HURONT 419 


04146000 FARMERS CREEK NEAR LAPEER, MI 


LOCATION.--Lat 43°02'41", long 83°20'14", in sec.6, T.7 N., R.10 E., Lapeer County, Hydrologic Unit 04080204, on left bank at sewage-

treatment plant at Michigan Home and Training School, 2.0 mi (3.2 km) west of Lapeer. 


DRAINAGE AREA.--55.2 mil (143.0 km2). 


PERIOD OF RECORD.--October 1932 to current year. Mrnthly discharge only for some 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). WRD MI-71: Drainage area. 


GAGE.--Water-stage recorder and concrete control. Datum of gage is 805.79 ft (245.605 m) above mean sea level. Prior to May 25, 1954, 

nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are poor. Prior to 1941, occasional regulation by dam above station. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--44 years, 30.4 ft3/s (0.861 m3/s), 7.48 in/yr (190 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 m2/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height

Date TimeTT(ft) DateT(ft3/s) (m3/s) (m)
(ft3/s) (m3/s)T(m)TT TimeT(ft)TT


Dec. 17 0800 174 4.93 16.73 5.099 Mar. 6 2000 322 9.12 17.41 5.307 

Feb. 18 1500 *337 9.54 *17.47 5.325 Apr. 27 2400 229 6.49 17.02 5.188 

Feb. 23 1000 *337 9.54 *17.47 5.325 


Minimum discharge, 2.8 ft3/s (0.079 m3/s) Sept. 8, 9, gage height, 15.08 ft (4.596 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


30 54 131� 3.8
1 28 57�36 156 88 26 26 10 

2 26 30 65�36 88 26 9.6
54 152 100�29 3.5 

3 26 33 77�36 83 25 8.9
50 165 88�29 3.5 

4 48 78� 3.2
21 36 69�36 188 79 22 28 8.5 

5 66�36 275 75 71�
26 41 46 20 26 8.1 3.0 


45 44 77� 3.0
6 25 86�36 306 70 18 22 8.5 

46 42 90� 3.0
7 22 87�36 306 67 17 19 9.2 

45 40 105� 2.8
8 22 108�37 240 64 16 20 9.6 

43 40 131� 3.2
9 22 116�40 195 64 15 20 9.6 

48 39 127� 5.9
10 23 108�45 162 60 14 18 9.2 


45 38 111� 6.2
11 24 96�55 142 56 15 17 8.9 

12 26 46 90�64 53 16 8.1
38 129 74�16 6.2 


46 38 50� 6.2
13 27 84�77 126 50 14 14 7.7 

14 28 43 93�90 48 13 8.5
38 115 48�13 6.2 

15 28 124� 113 46 50�9.2
41 38 124 12 12 8.5 


38 38 55� 9.2
16 28 146�214 110 59 13 11 9.2 

36 38 56� 10
17 28 169�282 104 60 12 10 8.9 

34 38 61� 11
18 26 140�314 95 67 12 9.2 8.9 


19 25 32 120� 92 69 78�8.9 8.5 11
38 277 16 

20 24 100�259 67 19 8.5 8.1
31 38 84 79� 11 


21 24 31 90�247 64 21 7.7
37 86 66�9.2 10 

22 24 80�254 78 60 22 7.3
30 37 45�8.9 10 


28 37 36� 9.6
23 24 70�289 79 56 21 9.6 7.0 

24 24 65� 84 56 34�12 9.2
28 37 263 20 6.2 


28 56�214 82 102 31�
25 25 37 20 13 5.6 8.5 


36 78 21�12 8.9 

31 36 20� 10 


26 26 29 57�181 126 20 5.3 

27 39 54�166 79 204 20 12 5.3 

28 46 35 57�158 219 18 5.3
36 82 21�11 11 

29 40 40 53�150 180 17 4.7
36 80 22�11 11 

30 35 54 53�--- 86 24�11 4.1 11
36 145 21 

31 31 --- 54�--- --- --- 3.8
36 87 25�11 ---


TOTAL 843 2690�4052 2525 541 477.3 239.5
1123 1238 4156 2005� 219.6 

MEAN 27.2 37.4 86.8�140 84.2 18.0 7.73
39.9 134 64.7�15.4 7.32 

MAX 46 54 54 306 26 29 10 11
169�314 219 131�

MIN 21 53�36 46 12 8.5 3.8
28 36 78 20� 2.8 


.68 .72 1.17� .13
CFSM .49 1.57�2.54 2.43 1.53 .33 .28 .14 


.76 .83 1.35� .15
IN. .57 1.81�2.73 2.80 1.70 .36 .32 .16 


CAL YR 1975�MEAN 63.1 MIN 7.0 1.14 15.51
TOTAL 23013.3 MAX 700 CFSM�IN�

WTR YR 1976�20109.4 MEAN 54.9 CFSM�IN 13.55
TOTAL MAX 314 MIN 2.8 b99 




 
 
 
 

 

 
 
 
 
 
 
 
 
 

 

420T STREAMS TRIBUTARY TO LAKE HURON 


04147000 HOLLOWAY RESERVOIR NEAR OTISVILLE, MI 


LOCATION.--Lat 43°07'15", long 83°29'45", in NWU sec.11, T.8 N., R.8 E., Genesee County, Hydrologic Unit 04080204, in gatehouse on 

right side of Holloway Dam on Flint River, 3.5 mi (5.6 km) southeast of Otisville. 


DRAINAGE AREA.--526 mil (1,362 km2). 


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


REVISED RECORDS.--WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is at mean sea level (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.--Maximus contents, 929,000,000 cu ft (26.3 hm3) Mar. 7, elevation, 756.73 ft (230.65 m); minimum, 24,900,000 

cu ft (0.705 hm3) Feb. 12, elevation, 737.53 ft (224.80 m). 


MZINDiEND ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


Change in contents 

Contents during month 


Elevation (millions of Millions ofT
Equivalent 

Date (feet) cubic feetT
cubic feet) in ft3/s 


Sept. 30 T 755.16 784 -- --

Oct. 31TT 751.21 486 -298 -111 

Nov. 30TT 748.29 320 -166 -64.0 

Dec. 31TT 744.96 183 -137 -51.1 


CAL YR 1975 T -302 -9.6 


Jan. 31TT 743.70 145 -38 -14.2 

Feb. 29TT 752.46 569 +424 +169 

Mar. 31TT 746.42 239 -330 -123 

Apr. 30TT 755.58 822 +583 +225 

May 31TT 754.94 765 -57 -21.3 

June 30TT 755.08 777 +12 +4.6 

July 31TT 754.01 688 -89 -33.2 

Aug. 31TT 752.87 598 -90 -33.6 

Sept. 30 T 752.47 570 -28 -10.8 


WTR YR 1976 T -214 -6.8 




421 STREAMS TRIBUTARY TO LAKE HURONT
 

04147500 FLINT RIVER NEAR OTISVILLE, Na 


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.--531 m12 (1,375 km2). 


PERIOD OF RECORD.--October 1952 to current year. 


REVISED RECORDS.--WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 721.39 ft (219.880 m) above mean sea level. 


REMARKS.--Records good. Flaw 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. Corps of Engineers gage-height telemark at station. 


AVERAGE DISCHARGE.--24 years, 298 ft3/s (8.439 m3/s), 7.62 in/yr (194 minVyr), 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 ft3/s (0.059 m3/s) Oct. 11, 12, 1971, gage height, 1.57 ft (0.479 m). 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,680 ft3/s (133 m3/s) Mar. 7, gage height, 14.18 ft (4.322 m); minimum, 6.3 ft3/s 

(0.18 m3/s) Jan. 27, gage height, 1.76 ft (0.536 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 179 508�2120 287
305 401 508 911 1330 250 189 56 

2 442 194 516 549 900 271 188
483�1910 1210 351 56 


315 557� 1080 56
3 485 596 508 1790 883 272 413 187 

4 560 431 696 553�1900 970 485 56
466 853 259 187 

5 557 737 460 2630 806 886 249 513 187
390 546� 57 


6 555 476 514�
830 424 3910 771 936 235 505 160 57 

7 551 474�4640 463
648 825 399 733 1180 223 131 85 

8 545 641 827 443� 445
348 4150 695 1480 215 131 110 

9 545 634 375�3320 1540 392 131 77
831 358 459 206 


335�2910 349
10 541 635 922 317 239 1570 177 133 77 


11 538 709 1070 335� 146 331
313 2900 374 1520 133 77 

12 533 768 1100 303�2710 1370 301 77
317 433 161 133 


430 271� 1080 78
13 261 1110 324 2560 457 151 256 133 

153 272� 821 79
14 72 991 355 2360 462 144 216 131 


15 106 198 208 366 2200 455 815 193 131 77
279� 144 


16 133 283 23 281�
411 2060 523 796 145 167 131 77 

17 154 387 712 319�1900 584 773 149 130 77
480 144 

18 154 385 1410 647 1720 618 630 148 130 75
327� 143 


318 305� 321 163
19 145 1340 861 1510 438 160 130 77 

20 143 205 1240 295� 196
1060 1310 13 497 167 114 77 


21 152 228 1130 1920 13 180 197 90
398�1180 538 77 

22 165 264 1100 517� 182 195 90 77
2210 1120 13 529 

23 263 514�1070 194
189 1260 2570 127 497 180 90 77 

24 213 1430 2640 1040 384 186 90
262 490� 457 194 77 

25 193 266 1200 293� 179 193 75 79
2600 1010 452 428 


266 11� 402 79
26 197 975 2500 963 447 173 192 59 

267 10� 393 103
27 189 819 2420 920 443 174 192 58 


28 189 266 713 10� 192 58 179
2430 932 575 308 170 

268 10� 203 179
29 196 636 2260 934 993 168 191 58 


30 191 582 --- 1320 225 57
305 187�918 202 190 144 

31 180 --- 568 534 915 --- 216 --- 189 57 ---


TOTAL 9379 11034 26798 31021 16257 5687 8434 2529
10749�61512 25095 3702 

MEAN 303 368 864 1070 542 190 272 119
347�1984 810 84.3 


768 557� 1570 179
MAX 560 1430 2640 4640 1320 272 513 189 

MIN 72 153 23 10� 13 143 57 56
313 915 202 144 


304 333T 73.5 

CFSM+ .36 .57 1.53 2.33 1.44 .37 .16 

MEAN+ 192 813 1239 1861 767 789 195 239 85.4 


.63T3.50 1.49 .45 .14 

IN+ .42 .64 1.77 2.52 4.04 1.61 1.71 .41 .19 .15
.72T .52 


TOTAL 191903 MEAN 526 3910 13 MEAN+ CFSM+ IN+T

TOTAL MAXTT10 MEAN+ CFSM+ 1.08 14.69 


CAL YR 1975T MAXTTMINT516T.97 13.19 

WTR YR 1976T212197 MEAN 580 4640 MINT573TIN+T


+Adjusted for change in contents in Holloway Reservoir. 
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04147990 BUTTERNUT CREEK NEAR GENESEE, MI 


LOCATION.-7Lat 43°08'09", long 83°35'57", in NE4 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.--34.5 mg (89.4 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


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 poor. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--6 years, 25.1 ft3/s (0.711 m3/s), 9.88 in/yr (251 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 533 ft3/s (15.1 m3/s) May 17, 1974, gage height, 8.21 ft (2.502 m); maximum gage 

height, 8.68 ft (2.646 m) Dec. 31, 1972; minimum discharge, 1.2 ft3/s (0.034 m3/s) Dec. 1, 1971, result of freezeup; minimum gage 

height, 1.56 ft (0.475 m) Aug. 8, 9, 1971. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft3/s (5.66 m3/s), revised, and maximum (*): 


Discharge Gage height Discharge Gage height 

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


Dec. 15 0500 299 8.47 8.01 2.441 Mar. 13 0300 235 6.66 7.33 2.234 
Feb. 15 2400 314 8.89 8.13 2.478 Mar. 27 2200 250 7.08 7.52 2.292 
Feb. 18 2200 290 
Feb. 21 2 300 278 

8.21 
7.87 

7.93 
7.83 

2.417 
2.387 

Apr. 25 1500 260 
MayT6 2400 282 

7.36 
7.99 

7.65 
7.86 

2.332 
2.396 

Feb. 24 2400 228 
Mar.T5 1100 *334 

6.46 
9.46 

7.23 
*8.28 

2.204 
2.524 

MayT31 0600 285 8.07 7.89 2.405 

Minimum discharge, 2.7 ft3/s (0.076 m3/s) Aug. 22, 23, 24, 25, Sept. 6, 7, 8; minimum gage height, 1.67 ft (0.509 m) Aug. 4, 22, 23, 

24, 25, Sept. 6, 7, 8. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 6.5 6.6 52 20 14 72 50 105 33 5.0
49� 3.2 

2 6.2 35 14 57 59 31 4.9
7.2 19 80 42� 3.2 

3 5.9 12 28 18 14 50 39 22 4.6 3.1
295 46�

4 5.7 13 25 18 14 255 43 42�18 4.1 3.0
27 

5 5.6 27 16 14 292 38 21 14 3.9
11 36� 3.0 


6 5.6 9.6 122 15 14 231 35 17 12 4.5
140� 3.0 

7 5.3 9.7 62 15 198 31 220�9.8 5.6 2.9
14 15 

8 5.3 11 14 158 27 135�8.7 4.6 2.9
42 14 13 

9 5.7 37 14 131 24 11 7.9 3.5
9.9 14 112�4.3 

10 6.4 15 33 14 17 107 22 9.8 7.4 4.1
91� 5.0 


11 6.2 16 29 14 22 94 22 9.3 7.3 4.0 4.8
79�

12 5.8 26 30 102 21 8.9 7.0 4.1
12 13 60� 4.0 

13 5.8 11 38 13 40 19 9.0 6.6 4.3
182 46� 3.5 

14 5.8 9.7 101 13 58 119 18 12 6.4 4.2
40� 3.3 

15 5.7 8.9 237 13 130 111 17 9.1 6.1 4.7
36� 3.9 


16 5.7 8.3 106 250 102 79 8.5 5.7 4.1
13 62� 4.0 

17 5.7 7.9 79 13 170 76 50 8.3 5.6 3.6
61� 4.0 

18 5.9 7.5 60 13 212 40 8.2 5.5 3.4 3.7
61 54�

19 6.1 7.3 48 13 226 61 32 42�5.3 3.2 3.4
9.5 

20 6.3 7.3 13 64 25 34�5.4 3.2 3.8
40 182 8.8 


21 6.1 8.1 35 13 208 105 21 8.0 5.6 3.0
29� 4.1 

22 6.1 30 13 234 62 20 7.9 5.3 2.9 3.7
8.0 25�

23 5.8 7.4 27 13 179 55 19 7.5 5.4 2.9
22� 3.9 

24 5.7 7.1 13 7.7 5.2 3.6
24 143 50 19 20�3.0 

25 6.9 7.7 22 13 180 46 190 8.7 5.1 2.9
19� 3.6 


26 7.9 8.2 21 13 142 43 180 7.8 4.9 3.1
17� 3.9 

27 7.2 9.4 20 13 112 101 125 6.6 4.8 3.4
15� 4.7 


7.1
28 6.9 12 20 13 97 151 97 14�4.9 3.2 4.5 

29 6.7 20 20 13 84 83 80 6.7 5.6 3.0
14� 4.2 

30 6.5 106 20 13 --- 71 63 26 5.4 3.1
18� 4.0 

31 6.3 --- 20 13 59 --- 216�--- 5.2 3.1 ---


TOTAL 189.3 394.8 1486 437 2842 3617 1836�282.1 118.0 111.4
1514 502.4 

13.2 14.1 59.2� 3.71
MEAN 6.11 47.9 98.0 117 50.5 16.7 9.10 3.81 


MAX 7.9 106 237 20 250 295 190 105 33 5.6
220� 5.0 

MIN 5.3 6.6 20 13 14 43 17 6.6 4.8 2.9
14� 2.9 

CFSM .18 .38 1.39 .41 .48 .26 .11 .11
2.84 3.39 1.46 1.72�

IN. .20 .43 1.60 3.06 3.90 1.63 .54 .30 .13
.47 1.98� .12 


TOTAL MEAN 26.8 MIN 3.2 .78 

WTR YR 1976�TOTAL 13330.0 MEAN 36.4 MAX 295 MIN 2.9 CFSM 1.06 IN 14.37 

CAL YR 1975�9798.8 MAX 254 CFSM�IN 10.57 
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04148140 KEARSLEY CREEK NEAR DAVISON, MI 


LOCATION.--Lat 43°02'01", long 83°34'53", in NE4 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 md (2.3 km) downstream from Black Creek, and 3.3 md (5.3 km) west of Davison. 


DRAINAGE AREA.--99.6 mil (258.0 km2). 


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


REVISED RECORDS.--WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 760 ft (232 m) from topographic map. 


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

the year. 


AVERAGE DISCHARGE.--11 years, 75.3 ft3/s (2.132 m3/s), 10.27 in/yr (261 mm/yr). 


EXTREMES 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, 

2.7 ft3/s (0.076 m3/s) July 9, 1966; 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), revised, and maximum (*): 


DischargeTGage heightT DischargeTGage height 

DateTTimeT (ft) DateT(ft3/s) (m3/s)T(m)
(ft3/s) (m3/s)T(m)TT TimeT (ft)T


Dec.T1600 432 12.2 8.46 2.579 2200 564 16.0 9.19 2.801
6 Apr. 25 

Dec. 15 0900 694 19.7 9.71 2.960 May 7 0600 444 12.6 8.35 2.545 

Feb.T0300 22.5 *10.00 3.048 9 362 10.3 7.66 2.335
22 *795 May 0800 

Mar.T1700 2.990
5 728 20.6 9.81 


Minimum discharge, 6.2 ft3/s (0.18 m3/s) Sept. 8, gage height, 2.99 ft (0.911 m). 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 54 44 173 90 58 225 155 233 51 84 23 9.5 
2 53 44 183 90 58 254 162 191 49 85 20 9.6 
3 52 58 187 86 58 381 152 182 47 65 22 9.1 
4 50 61 178 84 58 496 142 147 44 56 15 9.1 
5 48 69 169 80 60 646 135 124 41 48 15 8.1 

6 45 83 348 76 60 622 139 202 37 41 19 7.9 
7 42 93 291 72 62 564 130 391 35 41 32 8.1 
8 42 90 206 68 64 494 122 288 29 46 28 7.2 
9 42 85 215 65 68 406 119 357 20 33 28 9.2 
10 42 103 195 62 75 293 109 257 21 34 25 20 

11 41 104 162 60 90 248 100 209 23 35 22 15 
12 39 98 143 58 110 226 90 167 22 31 18 16 
13 40 98 171 58 150 288 85 142 22 28 19 15 
14 40 92 289 58 250 246 77 122 20 25 20 13 
15 40 83 598 58 366 246 60 103 19 23 21 19 

16 40 75 487 58 520 233 153 116 21 20 24 15 
17 39 68 453 58 466 211 124 110 20 18 25 17 
18 38 63 387 58 565 187 136 118 24 16 21 18 
19 40 60 318 58 609 175 137 131 37 16 18 17 
20 41 58 235 58 540 162 111 125 32 16 16 16 

21 43 64 156 58 611 237 84 108 39 19 14 15 
22 46 58 140 58 701 194 112 90 39 16 14 15 
23 48 58 125 58 540 226 88 77 33 16 12 15 
24 48 60 115 58 514 216 82 70 31 18 10 14 
25 52 63 110 58 512 164 364 59 32 21 9.1 14 

26 48 60 105 58 446 142 478 47 32 21 9.5 16 
27 46 57 100 58 373 153 437 51 37 17 10 18 
28 47 67 95 58 280 191 439 53 35 16 11 20 
29 47 84 95 58 248 172 412 51 36 20 13 24 
30 46 195 90 58 --- 169 340 50 90 19 12 22 
31 44 --- 90 58 162 --- 55 24 10 ---

TOTAL 1383 2295 6609 1993 8512 8629 5274 4426 1018 968 555.6 431.8 
MEAN 
MAX 

44.6 
54 

76.5 
195 

213 
598 

64.3 
90 

294 
701 

278 
646 

176 
478 

143 
391 

33.9 
90 

31.2 
85 

17.9 
32 

14.4 
24 

MIN 38 44 90 58 58 142 60 47 19 16 9.1 7.2 
CFSM .45 .77 2.14 .65 2.95 2.79 1.77 1.44 .34 .31 .18 .14 
IN. .52 .86 2.47 .74 3.18 3.22 1.97 1.65 .38 .36 .21 .16 

CAL YR 1975�TOTAL 50347.0 MEAN 138�1370 MIN CFSM 1.39 IN 18.80
MAX 11�

VTR YR 1976�TOTAL 42094.4 MEAN 115�MIN CFSM 1.15
MAX 701 7.2�IN 15.72 
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04148160 GILKEY CREEK NEAR FLINT, MI 


LOCATION.--Lat 43'01'27", long 83°37'32", in NE1/4 SA sec.10, T.7 N., R.7 E., Genesee County, Hydrologic Unit 04080204, on right bank 

25 ft (8 m) downstream from culvert (revised) on extension of Arapaho Street, 5.1 mi (8.2 km) upstream from mouth, and 3.5 md 

(5.6 km) east of Flint. 


DRAINAGE AREA.--6.29 mil (16.29 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 759.32 ft (231.441 m) above mean sea level. 


REMARKS.--Records fair except those for the winter period and those below 1.0 ft3/s (0.028 m3/s), which are poor. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--6 years, 8.17 ft3/s (0.231 m3/s), 12.61 in/yr (320 mmiyr). 


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, 1974, 1975, and 1976. 


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


Dec.T6 0900 120 
Dec. 15 0400 *212 
Feb. 15 2300 168 
Feb. 18 1900 102 
Feb. 21 2000 151 

3.40 
6.00 
4.76 
2.89 
4.28 

3.85 
*6.16 
5.04 
3.38 
4.60 

1.173 
1.878 
1.536 
1.030 
1.402 

Mar.T3 1800 148 
Mar.T5 0800 141 
Apr. 25 1700 186 
MayT7 0100 122 
June 30 0100 114 

4.19 
3.99 
5.27 
3.46 
3.23 

4.52 
4.35 
5.46 
3.85 
3.59 

1.378 
1.326 
1.664 
1.173 
1.094 

No flow Aug. 10-12, Aug. 23 to Sept. 8, Sept. 13, 14, 18, and 19. 

DISCHARGE• IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 .48�15�1.3 5.8 5.8�.81 .25
.81 1.7 4.6 28 0 

.81 1.6 34 10�.54 13 .15 0
2 .40�8.2�1.3 8.2 

7.7 1.5 11 0
3 .36�6.0�1.3 94 6.8�.40 4.2 .09 


4 .33�4.8�1.3 67 4.8�.35 3.2 .05
1.9 1.5 5.1 0 

1.2 1.4 3.4�.31 1.8 .10 0
5 .36�7.4�1.3 91 3.6 


6 .31�81�1.3 29 51 .28 .06
.95 1.4 12�1.6 0 

2.2 1.4 73 0
7 .27�27�1.4 17 6.3�.26 3.0 .03 


8 .30�13�1.4 10 22 3.7 0
1.9 1.3 3.8�.25 .02 

1.1 1.3 14 2.6
9 .69�9.2�1.5 7.9 2.8�.23 1.4 .01 

9.2 1.3 8.7 2.0
10 .52�7.7�1.6 9.5 2.5�.22 1.1 0 


3.6 1.3 8.4 .40
11 .33�6.8�2.5 9.2 2.9�.20 .95 0 

2.2 1.3 4.8 .05
12 .27�7.4�8.0 18 1.8�.19 .60 0 


13 .27�32�30 1.7�.18 .40 1.4 0
1.8 1.3 37 3.4 

14 .33�68�57 22 1.6�.18 .20 .70
1.5 1.3 2.8 0 

15 .33�147�78 19 2.5�.20 .17 .50 6.0
1.3 1.3 2.8 


1.2 1.3 14 17 .16 .40
16 .30�38�92 45�3.1 .30 

1.0 1.3 10 7.4 .15 .05
17 .30�22�60 14�.60 .15 

.95 1.3 . 5.1 .14 0
18 .44�14�79 4.8 6.5��.70 .10 

.88 1.3 5.5 3.2 .14 0
19 .81�11�48 3.4�6.0 .05 

1.3 1.3 2.3 1.5 .01
20 .44�5.2�25 6.8 2.0�1.0 .03 


21 .27�4.4�82 29 1.7�.70 1.3 .02
3.1 1.3 1.7 .02 

1.3 1.3 1.1 .90 .02
22 .20�3.9�69 10 1.9�.60 .01 


23 .20�1.3 6.8 .75 .90 .01
1.0 3.5�27 1.3�.80 0 

.95 1.3 5.1 .48 .80 .01
24 .18�3.2�24 3.2�1.5 0 


25 2.9�2.9�25 4.0 140�.90 .70 0
1.7 1.3 .40 .01 


1.9 1.3 .35 1.4
26 .57�2.6�18 3.1 68�.60 .65 0 

27 .33�2.4�14 18 29�.45 .60 0
2.6 1.3 .32 .80 

28 .27�4.8 2.2�10 16�.45 1.5 .01
1.3 22 .30 0 


11 1.3 .30 1.1 .01
29 .24�2.0�7.7 13 9.8�7.0 0 

39 1.3 6.0�.70 .01
30 .22�1.9�--- 9.0 .70 52 0 

--- 1.3 ---�--- ---


TOTAL 13.44�561.5�769.9 637.3 266.20 81.00 4.02 


31 .22�1.8�5.8 1.4 .40 0 


110.85 41.7 416.5�74.96 13.81 

3.70 1.35 8.59 .46
MEAN .43�18.1�26.5 20.6 13.9�2.70 2.42 .13 


2.9�39 1.7 140�28
MAX 147�92 94 73 52 1.4 6.0 

MIN .18�1.8�1.3 3.1 1.3�.18 0
.81 1.3 .30 .14 0 


.59 .21 1.37 .07
CFSM .07�2.88�4.21 3.28 2.21�.43 .38 .02 


.66 .25 3.77 1.57 .44 .08
IN. .08�3.32�4.55 2.46�.48 .02 


3310.17 MIN�IN 19.57
CAL YR 1975 TOTAL��MEAN 9.07 MAX 250 .07 CFSM 1.44�

MTR YR 1976 TOTAL��MEAN 8.17 MAX 147 MIN 0 CFSM 1.30�
2991.18 IN 17.69 


http:AREA.--6.29
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04148300 SWARTZ CREEK AT FLINT, MI 


LOCATION.--Lat 42°59'16", long 83°43'57", in NW54 sec.26, T.7 N., R.6 E., Genesee County, Hydrologic Unit 04080204, on right bank 6 ft 

(2 m) downstream from bridge on South Ballenger Highway, in Flint, 3.6 mi (5.8 km) upstream from mouth. 


DRAINAGE AREA.--115 mi.' (298 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


REVISED RECORDS.--WDR MI-75: 1971-73. 


GAGE.--Water-stage recorder. Altitude of gage is 730 ft (222 m) from topographic map (nearest 10 ft). Prior to Sept. 4, 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.--6 years, 101 ft3/s (2.860 m3/s), 11.93 in/yr (303 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); 
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0.98 ft3/s (0.028 m3/s) Sept. 15, 1973; minimum gage height, 1.16 ft (0.354 m) Aug. 19, 1971. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 800 ft3/s (22.7 m3/s), revised, and maximum (*): 


Discharge Gage height Discharge Gage height 

DateTTimeT (ft) (ft3/s) (m3/s) (ft)T
(ft3/s) (10/s) (m)TTDateTTimeT (m) 


Dec. 15 0900TT*1,610 45.6 *7.70 2.347TTMar. 3TT1800 1,270 36.0 7.32 2.231 
Feb. 15T2300T1,300 36.8 7.36 2.243TTMar. 5TT1200 1,200 34.0 7.24 2.207 
Feb. 18 2200TT1,110 31.4 7.13 2.173TTApr. 25T2000 1,190 33.7 7.22 2.201 
Feb. 21 2300TT1,380 39.1 7.44T2.268 

Minimum discharge, 1.0 ft3/s (0.028 10/s) Sept. 7; minimum gage height, 2.09 ft (0.637 m) Sept. 6, 7. 

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 36 23 202 80 57 205 156 188 48 79 6.5 4.8 
2 35 29 136 76 57 472 163 179 41 48 6.2 3.4 
3 34 72 110 72 58 978 156 177 35 35 6.2 2.1 
4 31 51 99 70 58 895 147 158 33 30 6.2 2.1 
5 30 44 106 66 59 1030 136 142 29 27 11 1.8 

6 28 41 600 64 60 665 156 313 27 25 15 1.4 
7 28 54 435 63 60 466 144 647 25 31 9.3 1.2 
8 27 58 237 61 60 380 129 360 24 29 7.6 1.4 
9 31 53 184 60 60 337 118 232 22 29 6.9 15 
10 27 82 162 59 65 314 110 188 20 25 6.5 11 

11 25 77 151 58 80 286 106 171 18 22 6.5 5.7 
12 24 66 145 58 120 292 99 153 18 20 6.5 4.1 
13 23 61 235 58 250 444 93 139 15 18 7.5 3.5 
14 22 56 548 56 419 314 88 126 14 17 7.3 3.4 
15 21 52 1370 56 619 286 89 116 13 16 7.5 9.1 

16 21 50 627 54 1020 240 374 150 17 14 6.3 12 
17 21 47 372 54 839 196 212 129 13 12 5.8 12 
18 21 45 235 52 876 184 148 109 16 11 5.2 6.8 
19 23 43 204 54 810 177 121 95 30 10 5.1 5.6 
20 21 45 186 55 503 174 104 85 21 15 4.8 7.6 

21 20 48 161 55 837 235 95 75 16 12 4.7 8.7 
22 20 44 147 55 1040 195 90 68 15 8.4 4.6 6.8 
23 19 40 139 55 559 171 83 62 15 9.7 4.4 6.5 
24 19 38 134 55 480 161 90 58 22 10 4.2 5.7 
25 36 44 119 55 446 152 824 55 21 8.0 4.0 5.3 

26 26 43 111 56 387 144 836 50 17 6.9 4.2 15 
27 24 49 105 56 323 267 450 47 14 6.9 5.3 12 
26 22 61 98 56 268 389 296 43 14 8.8 5.3 9.0 
29 21 103 95 56 230 238 241 46 24 12 4.8 7.2 
30 20 340 90 56 --- 193 209 48 153 8.8 4.7 6.5 
31 19 --- 85 56 168 --- 71 --- 7.2 4.7 ---

TOTAL 775 1859 7628 1837 10700 10648 6063 4480 790 611.7 194.8 196.7 
MEAN 25.0 62.0 246 59.3 369 343 202 145 26.3 19.7 6.28 6.56 
MAX 36 340 1370 80 1040 1030 836 647 153 79 15 15 
MIN 19 23 85 52 57 144 83 43 13 6.9 4.0 1.2 
CFSM .22 .54 2.14 .52 3.21 2.98 1.76 1.26 .23 .17 .05 .06 
IN. .25 .60 2.47 .59 3.46 3.44 1.96 1.45 .26 .20 .06 .06 

CAL YR 1975�TOTAL 52036.2 MEAN 143�MAX 2690 MIN 3.3 CFSM 1.24 IN 16.83 
MTR YR 1976�TOTAL 45783.2 MEAN 125�MAX 1370 MIN�1.2 CFSM 1.09 IN 14.81 
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04148440 THREAD CREEK NEAR FLINT, Na 


LOCATION.--Lat 42°58'30", long 83°38'09", in 5E4 SEC 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.--55.6 mil (144.0 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 770 ft (235 m) from topographic map (nearest 10 ft). Prior to May 13, 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.--6 years, 45.8 ft3/s (1.297 m3/s), 11.19 in/yr (284 mmiyr). 


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), revised, and maximum (*): 


DischargeTGage height DischargeT
Gage height 

Date (ft3/s) (m3/s)T(m) Date (ft3/s) (m3/s) (m)
TimeT(ft)T TimeT(ft)TT


Dec. 15 0600 470 13.3 5.80 1.768 5 424 5.67
Mar.T1100 12.0 1.728 

Feb. 15 2400 *592 16.8 *6.13 1.868 Apr. 25 1200 370 10.5 5.50 1.676 

Feb. 21 2000 418 11.8 5.65 1.722 


Minimum discharge, 1.6 ft3/s (0.045 m3/s) Sept. 8, gage height, 0.75 ft (0.229 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 27 18 88 40 28 106 74 107 22 41 7.7 4.4 
2 26 18 96 37 28 164 78 99 21 35 7.7 3.8 
3 25 49 81 35 28 292 71 86 20 32 9.6 3.9 
4 23 35 68 34 28 319 70 66 18 29 7.3 3.8 
5 23 42 61 33 28 355 65 58 16 22 10 3.6 

6 21 47 192 32 28 306 80 126 14 18 15 3.2 
7 21 50 168 31 28 220 65 190 12 27 7.8 2.7 
8 20 43 169 30 29 171 63 180 11 34 8.2 2.3 
9 26 38 135 30 30 144 59 142 10 16 8.3 3.6 
10 23 54 108 29 32 128 55 104 8.0 12 8.6 12 

11 22 44 87 29 40 119 51 90 8.5 11 8.4 5.4 
12 22 47 76 29 60 120 46 72 8.0 10 6.9 5.5 
13 19 44 98 28 120 144 42 62 7.6 8.8 5.9 5.8 
14 21 39 151 28 200 140 39 54 7.1 7.9 8.2 5.8 
15 22 33 359 28 320 133 38 49 6.4 7.1 8.1 15 

16 20 28 257 28 465 120 138 74 7.2 6.7 7.9 8.1 
17 19 27 200 28 439 96 95 61 6.6 6.4 11 7.6 
18 21 24 152 28 355 85 86 62 6.5 6.2 8.9 7.9 
19 23 23 121 28 293 79 63 61 26 5.0 7.3 7.8 
20 24 23 106 28 228 74 51 61 11 5.1 6.3 8.2 

21 25 28 86 28 290 126 43 53 11 7.4 5.4 8.4 
22 24 25 78 28 340 92 42 42 11 5.0 4.7 8.3 
23 23 25 69 28 281 84 40 35 10 9.9 5.2 7.9 
24 22 25 63 28 204 75 45 29 14 7.5 4.7 7.5 
25 28 28 57 28 180 71 274 26 14 7.0 4.0 7.2 

26 24 28 54 28 162 66 311 24 11 6.8 3.7 10 
27 23 31 52 28 148 85 274 22 10 6.6 4.9 13 
28 22 38 50 28 133 105 202 21 9.9 6.8 4.0 9.8 
29 20 49 47 28 118 104 162 20 12 11 3.8 10 
30 18 105 45 28 --- 97 129 20 74 7.4 4.1 10 
31 17 --- 43 28 82 --- 22 --- 7.2 4.7 ---

TOTAL 694 1108 3417 921 4663 4302 2851 2118 423.8 422.8 218.3 212.5 
MEAN 22.4 36.9 110 29.7 161 139 95.0 68.3 14.1 13.6 7.04 7.08 
MAX 28 105 359 40 465 355 311 190 74 41 15 15 
MIN 17 18 43 28 28 66 38 20 6.4 5.0 3.7 2.3 
CFSM .40 .66 1.98 .53 2.90 2.50 1.71 1.23 .25 .24 .13 .13 
IN. .46 .74 2.29 .62 3.12 2.88 1.91 1.42 .28 .28 .15 .14 

CAL YR 1975�TOTAL 26535.2 MEAN 72.7 MAX 1160 1.9 CFSM 1.31�IN 17.75
MIN�

MIR YR 1976�TOTAL 21351.4 MEAN 58.3 MAX 465 MIN 2.3 IN 14.29
CFSM 1.05�




427 STREAMS TRIBUTARY TO LAKE HURONT
 

04148500 FLINT RIVER NEAR FLINT, Na 


LOCATION.--Lat 43°02'20", long 83°46'10", in SW4 sec.4, T.7 N., R.6 E., Genesee County, 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.--954 mil (2,471 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. WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 678.80 ft (206.898 m) above mean sea level (levels by U.S. Weather Bureau and city of 

Flint). 


REMARKS.--Records good. Some regulation by reservoirs above station (see sta 04147000). Occasional diversion for industrial use. 

Since Dec. 17, 1967, flow contains up to 50 ft'is (1.42 m3/s) as sewage effluent which originates outside the basin. Several 

observations of water temperaturewere made during the year. Corps of Engineers gage-height telemark at station. 


AVERAGE DISCHARGE.--44 years, 578 ft3/s (16.37 10/s), 8.23 in/yr (209 mmiyr). 


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 ft'is (0.25 m3/s) Aug. 7, 1934. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,300 ft3/s (207 m3/s) Mar. 5, gage height, 13.06 ft (3.981 m); minimum, 129 ft3/s

(3,65 m3/s) Sept. 24, gage height, 2.82 ft (0.860 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 294 369 1180 1010 629 3220 1300 2290 698 975 316 170 
2 580 368 983 961 670 3350 1360 2310 582 800 326 169 
3 590 617 952 911 682 5060 1410 2180 539 732 316 167 
4 730 787 960 879 692 5660 1370 1590 500 760 319 161 
5 715 689 992 821 696 6430 1250 1440 468 705 351 156 

6 740 643 2110 866 698 6430 1330 2190 434 723 385 150 
7 756 913 2190 866 686 6710 1220 3800 415 745 292 157 
8 742 936 1860 826 670 6860 1220 3180 399 785 253 220 
9 775 911 1630 796 657 6060 1070 2820 380 669 262 493 
10 719 974 1640 729 697 5000 591 2710 355 588 268 597 

11 676 1070 1780 718 802 4280 651 2650 311 565 265 417 
12 656 1090 1750 736 831 4060 784 2320 294 529 265 381 
13 612 1050 1910 738 1270 4500 831 1990 273 497 305 405 
14 277 573 2530 727 1560 4030 932 1580 275 437 358 377 
15 240 496 4840 681 1810 3610 850 1500 278 401 298 409 

16 263 381 2740 658 3270 3300 1610 1800 294 358 274 389 
17 312 533 1940 613 3140 2990 1090 1590 273 302 268 377 
18 368 619 1950 569 3250 2710 1060 1290 277 247 268 534 
19 335 609 2320 559 3910 2370 1070 894 459 271 265 405 
20 320 617 2080 544 3180 2120 944 866 328 326 262 274 

21 314 797 1920 554 4020 2170 867 993 323 465 241 238 
22 311 713 1470 592 5640 1860 778 919 329 354 211 170 
23 309 691 1600 635 4920 1640 424 807 331 316 214 141 
24 358 678 1780 655 4680 1580 496 820 380 330 208 136 
25 493 704 1720 657 4600 1570 2590 745 384 323 197 200 

26 395 672 1450 644 4370 1500 3210 694 325 323 190 156 
27 371 671 1290 508 3960 1780 2500 641 307 330 187 170 
28 364 711 1210 393 3550 2180 2080 588 317 333 174 150 
29 372 751 1000 364 3390 1820 2000 473 401 393 167 163 
30 360 1340 1100 276 --- 1680 2050 442 1350 323 165 312 
31 371 --- 1030 303 1350 --- 652 --- 337 169 ---

TOTAL 14718 21973 53907 20789 68930 107880 38938 48764 12279 15242 8039 8244 
MEAN 475 732 1739 671 2377 3480 1298 1573 409 492 259 275 
MAX 775 1340 4840 1010 5640 6860 3210 3800 1350 975 385 597 
MIN 240 368 952 276 629 1350 424 442 273 247 165 136 
MEAN+ 364 668 1688 657 2546 3357 1523 1552 414 459 225 264 
CFSM+ .38 .70 1.77 .69 2.67 3.52 1.60 1.63 .43 .48 .24 .28 
IN+ .44 .78 2.04 .79 2.88 4.06 1.78 1.88 .48 .55 .27 .31 

CAL YR 1975TTOTAL 412884 MEAN MAXTMINTMEAN+ 1121 1.18 IN+ 15.95
1131 8570 204 CFSM+T

WTR YR 1976T419703 136 MEAN+ CFSM+TIN+
TOTAL MEAN 1147 MAXT6860 MINT1140 1.20 16.27 


+Adjusted for change in contents in Holloway Reservoir. 




428 
T
 

STREAMS TRIBUTARY TO LAKE HURON 


04148720 BRENT RUN NEAR MONTROSE, MG 


LOCATION.--Lat 43°10'12", long 83°50'03", in SE' NE4 sec.23, T.9 N., R.5 E., Genesee County, Hydrologic Unit 04080204, on right bank 

10 ft (3 m) downstream from bridge on Mbrrish 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 (5.0 km) east of Mbntrose. 


DRAINAGE AREA.--18.3 mil (47.4 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 655 ft (200 m) from topographic map (nearest 5 ft). Prior to Aug. 26, 1970, non-

recording gage at same site and datum. 


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

the year. 


AVERAGE DISCHARGE.--6 years, 17.5 ft3/s (0.496 m3/s), 12.99 in/yr (330 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, 2.1 ft /s (0.059 m3/s) Sept. 5, 1973; 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), revise d, and maximum (*): 


DischargeTGage height DischargeT
Gage height 

DateT(ft3/s) (m3/s)T(m) TimeT (n)
Time (ft)T Date (ft3/s) (m3/s) (ft)TT


Dec. 15T1500 452 12.8 5.26 1.603 Mar. 5T2200T377 10.7T4.85 1.478 
Feb. 16T1700 452 12.8 5.26 1.603 Mar. 28T0900 298TT8.44 4.32TT1.317 
Feb. 19T0900 312 8.84 4.40 1.341 Apr. 26T0100 334TT9.46T4.58 1.396 
Feb. 22T1200 325 9.20 4.44 1.353 May 7T1100T333 9.43 4.59 1.399 
Mar. 3T1700 *470 13.3 *5.35 1.631 

Minimum discharge, 2.5 ft3/s (.071 m3/s) Aug. 11, Sept. 8, 9, gage height, 1.11 ft (0.338 m). 

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 
2 
3 
4 
5 

5.4 
5.6 
5.3 
5.6 
5.9 

6.1 
12 
18 
15 
9.7 

50�8.5�6.5 23 17 
19�8.5�6.5 34 20 
17�8.0�6.5 256 19 
14�8.0�6.5 297 15 
15�7.5�6.5 218 14 

15 
14 
20 
16 
14 

16 
10 
8.8 
7.8 
7.4 

78 
26 
13 
11 
9.5 

4.5 
4.3 
3.7 
3.6 
3.9 

2.9 
3.0 
3.1 
a.2 
3.0 

6 
7 
8 
9 
10 

6.7 
6.4 
7.6 
8.4 
12 

8.2 
8.0 
14 
9.3 
8.9 

46�7.5�6.5 170 14 
104�7.0�6.5 46 21 
22�7.0�7.0 28 13 
16�7.0�8.0 22 13 
15�6.5�10 20 12 

56 
230 
81 
28 
19 

6.9 
6.5 
6.9 
6.6 
6.1 

7.3 
6.5 
9.1 
7.1 
6.3 

5.3 
4.8 
4.2 
3.4 
3.1 

2.8 
2.9 
2.7 
3.1 
16 

11 
12 
13 
14 
15 

9.9 
8.9 
8.3 
7.5 
8.6 

21 
10 
9.1 
8.8 
8.5 

13�6.5�14 21 13 
12�6.5�25 22 14 
16�6.4�45 77 11 
61�6.5�70 62 12 
260�6.5�120 38 12 

19 
19 
13 
13 
12 

5.8 
5.7 
5.6 
4.9 
4.5 

6.2 
8.1 
5.8 
5.5 
5.5 

2.9 
2.8 
2.8 
12 
10 

7.0 
4.3 
3.6 
3.3 
3.8 

16 
17 
18 
19 
20 

11 
11 
9.3 

11 
13 

8.1 
7.2 
6.8 
7.3 
7.3 

130�6.5�282 27 49 
37�6.5�257 20 54 
27�6.5�169 16 18 
23�6.5�222 16 14 
20�6.5�78 18 12 

20 
29 
19 
13 
12 

5.0 
5.2 
5.1 
7.8 

11 

5.2 
5.1 
5.0 
4.9 
4.5 

5.8 
4.3 
4.3 
4.1 
3.8 

8.8 
10 
5.3 
4.6 
5.0 

21 
22 
23 
24 
25 

14 
12 
11 
11 
12 

9.2 
10 
7.5 
6.6 
6.9 

17�6.5�61 45 12 
15�6.5�223 33 11 
14�6.5�102 17 11 
13�6.5�53 16 12 
12�6.5�98 15 94 

11 
10 
9.6 
9.4 
8.8 

5.8 
5.1 
5.0 
5.2 
9.2 

4.9 
5.2 
5.1 
7.3 
5.2 

3.7 
3.7 
3.4 
3.0 
2.8 

5.8 
5.8 
6.2 
4.9 
4.8 

26 
27 
28 
29 
30 
31 

23 
7.3 
5.2 
6.4 
6.1 
5.7 

9.9 
12 
14 
20 
60 
---

11�6.5�73 13 237 
11�6.5�46 34 74 
10�6.5�34 184 32 
9.5�6.5�25 59 21 
9.0�6.5�- 30 17 
9.0�6.5 22 ....... 

9.1 
8.8 
8.8 
9.7 
14 
25 

6.9 
5.1 
4.5 
4.4 
36 
..•.-

4.5 
4.0 
4.0 
6.1 
6.0 
5.0 

3.0 
3.2 
3.6 
2.9 
2.9 
2.8 

4.9 
8.5 
7.6 
5.2 
4.8 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

281.1 
9.07 
23 
5.2 
.50 
.57 

359.4 
12.0 
60 

6.1 
.66 
.73 

1047.5�211.9�2067.5 1899 888 
33.8�6.84�71.3 61.3 29.6 
260�8.5�282 297 237 
9.0�6.4�6.5 13 11 
1.85�.37�3.90 3.35 1.62 
2.13�.43�4.20 3.86 1.81 

786.2 
25.4 
230 
8.8 
1.39 
1.60 

230.8 
7.69 
36 
4.4 
.42 
.47 

286.9 
9.25 

78 
4.0 
.51 
.58 

128.6 
4.15 

12 
2.8 
.23 
.26 

156.9 
5.23 

16 
2.7 
.29 
.32 

CAL YR 1975�TOTAL 8156.6 MEAN 22.3�MAX 301 MIN 3.5 CFSM 1.22 
MIR YR 1976�TOTAL 8343.8 MEAN 22.8�MAX 297 MIN 2.7 CFSM 1.25 

IN 16.58 
IN 16.96 



429 STREAMS TRIBUTARY TO LAKE HURONT
 

04149000 FLINT RIVER NEAR FOSTERS, MI 


LOCATION.--Lat 43°18'30", long 83°57'13", in SE1/4 SE4 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.--1,189 mil (3,080 km2), includes that of Birch Run above State Highway 13. 


PERIOD OF RECORD.--October 1939 to current year. Mbnthly discharge 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. WSP 2111: 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) above mean sea level. 


REMARKS.--Records good except those for the winter period and those for periods Feb. 16-25, Mar. 3-18, which are poor. Some regulation 

by reservoirs above Flint. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--37 years, 736 ft3/s (20.84 m3/s), 8.41 in/yr (214 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 m'/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 daily discharge, 9,000 ft3/s (283 m3/s) Mar. 8; maximum gage height, 16.25 ft (4.953 m) Feb. 16 

(backwater from ice); minimum discharge, 140 ft3/s (3.96 m3/s) Sept. 30, gage height, 2.08 ft (0.634). 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 379 429 1190�3780 1680 2430 1090 2390 347 175
1920 800 

2 441 453 1150�3680 2510 1500 175
1410 850 1660 908 329 


555 1090� 2660 168
3 660 1210 850 5400 1690 764 1000 326 

767 1070� 2090 166
4 690 1160 850 7000 1650 707 896 315 

881 1050� 1680 162
5 773 1170 850 8000 1510 649 815 317 


6 776 767 1940 850 1480 2360 601 752 372
1100�8000 153 

809 1100� 5660 146
7 800 3360 850 8500 1510 558 761 379 


8 803 1070 2530 840 9000 1430 525 300
1100� 5280 821 148 

9 803 749 1990 1050�7500 1270 4020 782 265 234
840 485 


737 1000� 3530 566
10 836 1840 900 6600 1020 456 668 269 


11 776 1180 1930 1000 698 3320 432 603 271 456
1000�5500 

12 749 1920 1100 4900 869 388 593 265 370
1220 1000� 2950 

13 725 2010 1700 5200 872 2530 349 536 269 338
1200 1000�


620 1020 2920 2000 4800 2000
14 950� 968 347 504 358 372 

15 349 7130 2500 4400
663 920� 1000 1740 368 446 372 326 


880� 1820 372 408 311 393 

17 347 5600 3600 

16 324 609 7110 4500 4000 1720 


495 3970 840� 1970 2020 384 370 281 365 

18 444 2430 4990 3300 1310
687 780� 1840 358 317 269 405 

19 456 719 2530 5800 2900
740� 1220 1380 417 271 267 460 

20 420 693 2590 5000 2610 1130
700� 1030 531 281 260 298 


21 403 887 2300 700� 1020 1120 422 384 256 250 

8500 

6500 2720 


22 396 839 1990 750�2680 923 1120 424 429 243 231 

23 393 812 1990 7000 2290 728 1030
800� 410 358 229 169 

24 391 1880 6200 2090 544 432 340 220 148
788 820� 941 


451 2000 5500 2000 2270
25 842 800� 956 512 340 216 148 


26 585 824 760� 5990 872 458 324 204 207 

27 472 1500 4630 1940 4900 393 329 200 168 


1800 4950 1900 

812 650� 824 


28 451 839 1430 4270 3220
550� 3580 758 365 340 195 191 

29 446 1280 4000 2910 2710 379 377 184 154
866 450� 722 

30 444 1580 1130 --- 2420 1120 398 216
360�2510 647 171 

31 432 --- 1270 500 1960 --- 809 --- 340 168 ---


24792 26850� 62649 7758
TOTAL 17035 71640 94220 134890 51742 15604 18673 8428 

MFAN 550 2311 3249 4351 1725 2021 520 602 272 259
826 866�


1580 1190� 5660 379 566
MAX 836 7130 8500 9000 5990 1120 2390 

429 360� 647 146
PAM 324 1130 800 1900 544 347 27) 168 


CAL YR 1975�TOTAL 537305 MEAN 1472 7900
MAX��MIN 250 

WTR YR 1976�TOTAL 534281 MEAN 1460 9000
MAX��MIN 146 


NOTE.--Flow bypassing gage during period Feb. 16-25 and Mar. 3-18. 




430 T
 STREAMS TRIBUTARY TO LAKE HURON 


04149500 FLINT RIVER NEAR ALICIA, Na 


LOCATION.--Lat 43°18'40", long 84°02'00", in SE4 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) above mean sea level. 


REMARKS.--Records good except those during period Mar. 7-9 which may be affected by ice in stilling well. 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 recorded, 13.39 ft (4.081 m) Mar. 7; minimum gage height, 1.94 ft (0.591 m) Nov. 10. 


GAGE HEIGHT,T TO SEPTEMBER 1976
IN FEET. WATER YEAR OCTOBER 1475 

MEAN VALUES 

DAY OCT NOV DECTJAN FERTTMARTAPR MAYTJUN JUL AUG SEP 

1 4.66 3.73 4.87 4.93 3.95 10.24 7.22 8.07 5.98 8.29 5.28 4.96 
2 5.18 4.10 6.64 4.50 4.29 10.00 6.84 7.40 5.87 8.00 5.36 4.96 
3 4.16 4.16 5.47 4.17 4.29 10.61 6.70 6.90 5.51 7.37 4.84 3.85 
4 4.84 4.27 5.18 4.55 4.29 11.95 6.88 6.63 5.32 6.81 4.82 4.38 
5 4.34 4.31 4.77 4.44 4.34 12.85 6.30 6.13 5.23 6.20 4.69 4.92 

6 4.64 4.22 5.49 4.27 4.27 13.3? 6.01 7.20 5.18 5.71 5.46 4.52 
7 4.80 4.22 6.35 4.63 4.25 13.39 5.96 8.99 5.12 5.42 5.30 4.25 
8 4.65 4.23 6.12 4.51 4.20 13.39 5.95 9.74 5.05 5.58 5.09 4.47 
9 4.74 4.53 5.90 4.35 4.18 13.37 5.67 9.62 5.05 5.27 5.01 4.59 
10 4.48 3.28 5.48 4.40 4.10 13.06 5.29 9.03 4.77 4.99 4.86 4.84 

11 4.62 4.38 5.39 4.33 4.32 5.83 8.32 5.08 5.16 4.69 4.64 
12 4.63 4.28 5.55 4.24 4.53 5.24 7.67 5.48 5.67 4.54 4.36 
13 4.20 4.82 5.33 4.32 4.63 5.04 7.03 4.71 5.39 4.97 4.31 
14 4.62 5.02 5.62 4.40 5.28 4.99 6.48 4.81 5.20 5.32 4.26 
15 4.12 4.00 8.68 4.56 5.81 4.84 6.25 4.67 5.17 5.18 4.85 

16 4.62 4.28 9.92 4.36 8.02 5.34 5.99 4.64 5.24 5.01 4.99 
17 5.06 3.89 9.53 4.46 10.04 5.87 6.09 5.16 5.16 4.98 4.84 
18 6.10 4.18 8.69 4.20 10.83 5.54 6.52 4.86 4.96 4.87 4.52 
19 5.12 4.08 7.68 3.85 11.43 5.26 6.41 5.19 4.94 4.67 4.36 
20 4.26 4.18 7.63 4.10 11.83 5.42 6.02 5.20 4.68 4.74 4.69 

21 4.22 3.54 7.69 4.22 11.78 8.27 5.38 5.86 5.26 5.40 4.73 4.40 
22 4.46 4.46 7.26 4.39 11.76 9.45 4.95 5.83 5.20 5.16 4.67 4.41 
23 4.03 4.42 7.81 4.37 11.90 10.13 5.35 5.71 5.09 4.89 5.35 4.18 
24 4.11 4.39 6.79 4.24 11.61 9.91 5.57 5.67 5.05 5.37 5.11 4.40 
25 3.78 5.68 6.49 4.18 11.31 9.28 7.90 5.61 4.88 5.12 4.81 4.32 

26 4.37 4.72 6.14 4.19 11.34 8.71 9.69 5.34 4.79 4.65 4.63 4.25 
27 4.00 4.80 5.86 4.22 11.24 8.27 10.41 5.18 4.90 5.09 4.45 4.46 
28 4.14 4.12 5.43 4.16 11.00 8.51 10.49 5.18 5.08 5.29 4.47 4.31 
29 4.83 4.02 5.04 4.17 10.67 8.70 9.84 5.20 5.12 5.48 5.14 3.75 
30 4.72 3.88 4.98 4.36 --- 8.32 8.97 5.31 6.62 5.10 4.90 4.24 
31 3.65 --- 4.96 4.n5 7.68 --- 5.34 --- 5.33 4.52 ---

mFAN 4.52 4.27 6.38 4.33 7.64 6.49 6.67 5.16 5.55 4.92 4.48 
MAX 6.10 5.68 9.92 4.93 11.90 10.49 9.74 6.62 8.29 5.46 4.99 
MIN 3.65 3.28 4.77 3.85 3.95 4.84 5.18 4.64 4.65 4.45 3.75 



431 STREAMS TRIBUTARY TO LAKE HURONT
 

04150000 SOUTH BRANCH CASS RIVER NEAR CASS CITY, MI 


LOCATION.--Lat 43°34'01", long 83°06'43", in SW4 NW4 sec.7, T.13 N., R.12 E., Sanilac County, Hydrologic Unit 04080205, on left bank 

1.5 mi (2.4 km) downstream from bridge on State Highway 53, 3.9 mi (6.3 km) southeast of Cass City, 4.2 mi (6.8 km) upstream from 

confluence with North Branch. 


DRAINAGE AREA.--251 mil (650 km2). 


PERIOD OF RECORD.--October 1948 to current year. Monthly discharge only for some periods, published in WSP 1307. Prior to October 1963, 

published as East Branch Cass River near Cass City. 


REVISED RECORDS.--WSP 1337: 1949-50. WSP 1707: 1951-53, 1959. 


GAGE.--Water-stage recorder. Datum of gage is 719.5 ft (219.3 m) above mean sea level. Prior to Nov. 8, 1952, 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 poor. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--28 years, 126 ft3/s (3.568 m3/s), 6.82 in/yr (173 mmiyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,400 ft3/s (181 m3/s) Mar. 28, 1967, gage height, 14.86 ft (4.529 m); minimum, 

0.2 ft3/s (0.006 m3/s) Sept. 20-23, 1955, Aug. 19, 20, 1958. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,100 ft3/s (31.2 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

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


Dec. 15 1900 82.7 3.112 -- 2,500 70.8
2,920T10.21TMar. 14 ice jam 

Feb. 20 -- 77.3 Mar. 22 0100 2,520 71.4 9.56T
2,730Tice jam 2.914 

Feb. 27 2,450Tice jam 0600 2,530 71.6 2.932
69.4 Apr. 26 9.62T

Mar.T0600 *5,630T4.237 7 2,990 unknown
6 159 *13.90TMayTunknown 84.7 


Minimum discharge, 4.8 ft3/s (0.14 m3/s) Sept. 6, 7, gage height, 1.81 ft (0.552 m). 


DISCHARGE. IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 13 9.1 170 45 41 1320 240 165 72 416 18 6.3 
2 12 10 141 46 41 1010 287 150 59 416 14 6.3 
3 
4 
5 

11 
11 
10 

12 
16 
18 

83 
56 
52 

43 
42 
40 

41 
41 
41 

1800 
4200 
4900 

262 
193 
155 

260 
230 
200 

50 
43 
38 

231 
133 
84 

12 
11 
9.8 

5.9 
5.4 
5.4 

6 9.9 16 165 38 41 5560 131 1000 33 55 9.2 4.9 
7 
8 
9 

8.7 
9.1 
9.3 

15 
15 
16 

327 
214 
117 

37 
37 
37 

42 
42 
43 

4120 
1200 
820 

104 
101 
92 

2300 
1300 
700 

30 
28 
26 

66 
204 
166 

9.1 
9.4 
8.0 

4.9 
5.0 
5.6 

10 9.3 20 89 38 44 660 84 420 23 111 7.5 7.8 

11 
12 

9.2 
9.4 

23 
25 

77 
67 

38 
39 

45 
47 

520 
700 

82 
78 

270 
210 

21 
20 

111 
81 

7.7 
7.4 

12 
14 

13 
14 
15 

9.3 
9.6 
9.2 

24 
22 
19 

64 
287 
2100 

38 
38 
39 

49 
52 
58 

2300 
2100 
1000 

71 
67 
62 

162 
126 
109 

18 
17 
17 

50 
35 
31 

7.4 
15 
84 

9.7 
7.4 
8.0 

16 8.9 16 1530 39 250 800 66 133 18 27 117 9.2 
17 
18 

8.8 
8.5 

15 
14 

455 
218 

39 
39 

660 
1050 

500 
380 

79 
70 

439 
278 

16 
17 

26 
22 

54 
24 

9.0 
8.7 

19 8.5 14 150 39 1800 450 58 161 21 18 15 7.8 
20 8.8 13 125 40 2500 1000 51 116 20 16 12 7.8 

21 
22 
23 

9.1 
9.2 
9.2 

15 
16 
17 

110 
90 
78 

40 
40 
40 

2000 
1600 
1400 

2040 
1540 
765 

47 
49 
50 

113 
99 
81 

24 
21 
18 

18 
88 
68 

9.7 
8.3 
7.4 

8.1 
7.5 
8.0 

24 
25 

8.9 
11 

16 
17 

68 
60 

41 
41 

1250 
1250 

380 
353 

57 
682 

73 
66 

16 
17 

32 
21 

6.9 
6.8 

7.5 
7.2 

26 
27 
28 
29 
30 

11 
11 
II 
10 
9.3 

17 
20 
27 
33 
113 

54 
52 
49 
48 
46 

41 
41 
41 
41 
41 

1900 
2200 
1900 
1700 
---

273 
315 
929 
792 
460 

2130 
1250 
618 
349 
227 

63 
61 
59 
58 
60 

18 
17 
15 
21 
42 

16 
14 
12 
19 
24 

6.6 
6.2 
6.0 
5.7 
5.4 

7.2 
7.3 
7.4 
7.4 
7.2 

31 8.8 --- 44 41 --- 333 --- 63 --- 25 5.5 ---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 

302.0 
9.74 

13 
8.5 
.04 

623.1 
20.8 
113 
9.1 
.08 

7186 
232 

2100 
44 

.92 

1239 
40.0 
46 
37 

.16 

22128 
763 

2500 
41 

3.04 

43520 
1404 
5560 
273 

5.59 

7792 
260 

2130 
47 

1.04 

9525 
307 
2300 
58 

1.22 

796 
26.5 
72 
15 

.11 

2636 
85.0 
416 
12 

.34 

526.0 
17.0 
117 
5.4 
.07 

225.9 
7.53 

14 
4.9 
.03 

IN. .04 .09 1.07 .18 3.28 6.45 1.15 1.41 .12 .39 .08 .03 

TOTAL MAX .53 IN 7.15 

WTR YR 1976�96499.0 MEAN 264�5560 MIN 4.9 CFSM 1.05 IN 14.30 

CAL YR 1975�48248.6 MEAN 132�3740 MIN 6.9 CFSM�


TOTAL MAX 
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 STREAMS TRIBUTARY TO LAKE HURON 


04150500 CASS RIVER AT CASS CITY, MI 


LOCATION.--Lat 43°35'03", long 83'10'34", 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 of Cass City. 


DRAINAGE AREA.--370 mil (960 km2), approximately. 


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. 


GAGE.--Water-stage recorder. Datum of gage is 697.92 ft (212.726 m) above mean sea level. 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.--29 years, 203 ft3/s (5.749 m3/s), 7.45 in/yr (189 mmiyr). 


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 (*): 


DischargeT DischargeT
Gage heightT Gage height 

DateTTimeT(ft3/s) (m3/s)T DateT (ft)TT
(ft3/s) (m3/s) (m) 


Dec. 15 2130TT87.5TT Mar. 21T3,720 105T


(ft) (m)TT TimeT


3,090 10.66 3.249T unknownTunknown 

Feb. 20T2,700 ice jamT unknown 1,560TT44.2T
76.5TT Mar. 28T unknown 

Feb. 27 3,120 ice jamT 0900 2,850TT80.7T
--TT88.4TT Apr. 26T 10.36 3.158 

Mar. 6 1430TT*14.37 4.380T 1600T11.16 3.402
*6,810 193T May 7T3,520 99.7T

Mar. 13 1600TT113TT
3,980 11.67 3.557 


Minimum discharge, 5.2 ft3/s (0.15 m3/s) Sept. 7, gage height, 4.50 ft (1.372 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


98 389 

2 7 16 205��90 510 313 87 458 21 7.9 

1 8 15 227��90 2000 540 382 100 25 7.5 


95 1290 

3 6 140��90 480 74 19
19 92 1900 466 250 7.4 

4 6 25 91 	 65 17 6.7
120��91 4500 400 410 151 

5 5 115��92 320 56 17
29 90 5490 361 98 6.0 


27 90 1440 	 5.9
6 4 170��92 6650 270 50 68 15 

7 4 87 5030 63
26 400��92 240 3000 44 14 5.4 


26 84 2040 5.6
8 3 316��92 2200 213 41 175 14 

9 3 210��93 1500 191 1030 37 162 13 6.9
27 82 

10 3 169��96 174 34 12
31 81 1200 653 111 9.9 


36 82 1050 522 120 11 

12 3 38 137��100 157 28 11 

11 3 150��98 167 31 11 


84 965 467 95 16 

135��110
13 4 	 38 83 2980 146 353 26 67 11 14 


37 82 	 286 11
14 4 366��120 2600 139 25 52 12 

15 4 2140��160 132 24 52
35 82 1700 241 44 9.6 


16 4 2100��450 135 30 82
32 84 1000 263 45 11 

17 3 29 84 700 632 39 58 11
932��800 139 28 


27 84 499 11
18 2 598��1700 560 132 29 34 29 

27 86 339 10
19 2 400��2100 580 117 37 31 21 


20 2 26 310��2600 1700 108 270 38 17 10
86 	 28 


21 3 240��2300 100 39 14
28 87 3100 236 28 10 

30 89 	 209 9.8
22 3 190��2000 2500 102 35 59 12 


23 3 160��1800 108 31 11
30 90 1300 174 72 10 

24 3 145��1600 126 29 10
31 90 860 151 40 10 

25 5 130��1600 680 767 132 29 27 9.5
33 90 	 9.6 


34 89 9.6 

27 7 38 115��2600 1860 27 8.0 

26 6 120��2200 600 2540 121 29 23 9.0 


89 760 111 20 9.6 

110��2300 1300 1140 103 23
28 7 	 48 90 18 7.6 9.5 


61 91 100 9.4
29 6 105��2020 1100 750 28 23 7.2 

30 5 147 90
100��--- 840 518 100 54 27 6.8 9.3 

31 5 100�670 99 --- 31 6.4 ---
......�
90 	 --.-


TOTAL 443 10855��27576 12721 1208 572.5
1046 2712 59305 15503 2848 280.6 

MEAN 14.3 34.9 350��87.5 951 1913 424 500 40.3 91.9 18.5 9.35 

MAX 18 2140��2600 2540 100 82
147 98 6650 3000 458 16 


15 81 99 5.4
MIN 12 100��90 560 100 23 18 6.4 

CFSM .04 .95��2.57 5.17 1.15 1.35 .11 .25 .05 .03
.09 .24 


.11 .27 1.56 .03
IN. .04 1.09��2.77 5.96 1.28 .12 .29 .06 


CAL YR 1975�81260.8�MAX�MIN 7.8 .60�8.17
TOTAL MEAN 223 4020 CFSM IN 

WTR YR 1976�135070.1�MAX�MIN 5.4 CFSM 1.00�
TOTAL MEAN 369 6650 	 IN 13.58 
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04150800 CASS RIVER AT WAHjAMEGA, MI 


LOCATION.--Lat 43°27'02", long 83°26'29", in NW% 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.--637 mil (1,650 km2). 


PERIOD OF RECORD.--October 1968 to current year. 


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. 


REMRKS.--Records good except those for the winter period, which are poor. 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. Corps of Engineers gage-height telemark at 

station. 


AVERAGE DISCHARGE.--8 years, 431 ft3/s (12.21 m3/s), 9.19 in/yr (233 m/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, 

22 ft3/s (0.62 m3/s) Sept. 22, 1969, and part or all of each day Aug. 9, 10, 16-22, 1971. 


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)T(ft)T (0/s) (m)
(m3/s) (m) Date Time (ft3/s)T(ft)T


Dec. 16 1000 4,130 117 12.71 3.874 Mar. 21 2300 6,500 184 15.80 4.816 

Feb. 21 0100 4,620 131 13.53 4.124 Mar. 28 2000 2,860 81.0 10.58 3.225 

Feb. 27 1500 5,080 144 14.29 4.356 Apr. 26 1800 4,630 131 13.55 4.130 

Mar.T0700 331 *19.92 6.072 MayT0200 5,050 143 14.24 4.340
6 *11,700 8 

Mar. 14 0400 5,970 169 15.27 4.654 


Minimum discharge, 29 ft3/s (0.82 m3/s) Sept. 7, 8; minimum gage height, 2.97 ft (0.905 m) Sept. 7-9. 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 58 57 428 180 175 2850 1220 840 220 629 75 32 

2 54 61 442 175 175 2490 1140 693 206 891 70 31 

3 49 75 318 170 175 3110 1120 852 184 580 58 31

4 50 89 260 170 175 6800 918 957 167 362 53 31 

5 47 91 232 170 175 9750 765 780 152 259 51 31 


6 46 92 289 165 175 11500 664 2190 140 198 51 30 

7 43 93 609 165 180 9560 578 4190 130 200 46 29 

8 42 94 629 160 180 5200 510 4380 120 366 43 29 

9 43 90 441 160 185 3320 454 2340 114 340 42 32 

10 44 98 342 160 190 2630 421 1430 106 259 40 36 


11 43 110 295 160 190 2240 403 1130 101 213 40 39 

12 43 108 264 155 200 1940 382 1040 89 195 38 41 

13 44 113 254 150 210 3740 364 836 81 161 38 42 

14 46 108 416 150 250 5120 344 667 77 135 40 43 

15 44 103 2070 155 374 2980 331 567 76 120 57 43 


16 43 100 3790 160 912 2340 368 573 109 121 114 42 

17 43 91 2070 160 1740 1670 378 1030 95 109 150 44 

18 42 87 1030 165 2370 1250 355 1130 84 95 119 45 

19 41 82 686 170 3340 1130 317 759 102 86 82 44 

20 43 82 500 170 4340 3040 283 583 102 81 61 48 


21 44 90 410 170 4340 5390 261 486 95 90 51 49 

22 45 91 350 170 3640 5110 260 429 93 87 46 46 

23 45 92 310 170 3320 2820 267 368 90 114 44 47 

24 46 90 280 175 2910 2020 316 325 91 126 40 45 

25 52 97 250 175 2930 1590 1480 289 95 93 38 44 


26 58 96 220 175 4120 1270 4170 261 86 73 38 44 

27 
 60 112 210 180 4980 1330 3720 241 78 64 37 45 

28 60 122 200 180 4510 2640 2460 224 80 58 36 45 

29 
 59 141 190 180 3320 2640 1600 220 121 73 34 43 

30 
 55 214 190 180 --- 2080 1100 224 341 71 33 43 

31 53 --- 185 175 1610 --- 225 --- 74 32 ---


TOTAL 1485 2969 18160 5200 49781 111160 26949 30259 3625 6323 1697 1194 

MEAN 47.9 99.0 586 168 1717 3586 898 976 121 204 54.7 39.8 

MAX 60 214 3790 180 4980 11500 4170 4380 341 891 150 49 

MIN 41 57 185 150 175 1130 260 220 76 58 32 29 

CFSM .08 .16 .92 .26 2.70 5.63 1.41 1.53 .19 .32 .09 .06 

IN. .09 .17 1.06 .30 2.91 6.49 1.57 1.77 .21 .37 .10 .07 


CAL YR 1975�TOTAL 151818 MEAN 416 6610 CFSM�IN�
MAX MIN 29 .65 8.87 

WTR YR 1976�
TOTAL 258802 MAX MIN 29 1.11 15.11
MEAN 707 11500 CFSM�IN�




434T STREAM TRIBUTARY TO LAKE HURON 


04151500 CASS RIVER AT FRANKENMUTH, MI 


LOCATION.--Lat 43°19'40", long 83°44'53., in NW4 SE1/4 sec.27, T.11 N., R.6 E., Saginaw County, Hydrologic Unit 04080205, on right bank 

2,000 ft (610 m) below dam in Frankenmuth, 3,600 ft (1,097 m) above highway bridge on Dehmel Road, 3.4 mi (5.5 km) upstream from 

Dead Creek, and 17 mi (27 km) upstream from mouth. 


DRAINAGE AREA.--848 mil (2,196 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. 


GAGE.--Water-stage recorder. Datum of gage is 583.96 ft (177.991 m) above mean sea level (levels by Michigan Department of Natural 

Resources). February 1908 to March 1909, nonrecording gage at site 2,000 ft (610 m) upstream at datum 1.81 ft (0.552 m) lower. 

July 18 to Sept. 11, 1935, nonrecording gage, Sept. 12, 1935, to Sept. 30, 1936, and June 20, 1939, to Sept. 30, 1949,sumter-stage 

recorder, at site 3,600 ft (1,097 m) downstream at datum 0.04 ft (0.012 m) higher. 


REMARKS.--Records good except those for the winter period, which are poor. Occasional regulation by dams above station. Prior to 

1950, regulation at low and medium flows by mill above station. Several observations of water temperature were made during the 

year. 


AVERAGE DISCHARGE.--38 years, 483 ft3/s (13.68 m3/s), 7.73 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 in use; maximum gage height, 23.37 ft (7.123 m) Feb. 3, 1968 (backwater from ice); minimum daily discharge, about 

1.5 ft3/s (0.042 m3/s) Aug. 6, 1944. 


EXTREMES FOR 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 (m3/s) (m) Time (m3/s) (n)
(ft3/s)T(ft)T Date (ft3/s)T(ft)T


Dec. 16 1800 4,820 136 15.78 4.810 Mar. 22 1100 7,300 207 18.33 5.587 

Feb. 21 -- 5,620 159 ice jam Mar. 28 2300 4,140 117 14.90 4.542 

Feb. 28 0200 5,790 164 5.145 0500 5,920 168 17.26 5.261
16.88TApr. 27 

Mar.T0400 *13,700 388 *22.83 6.959 MayT1300 172 5.355
6 8 6,090 17.57 

Mar. 14 1700 6,920 196 18.02 5.492 


Minimum discharge, 43 ft3/s (1.22 m3/s) Sept. 7, gage height, 3.40 ft (1.036 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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

1 105 83 589 270 250 3320 1920 1280�1360 1070 113 57 
2 100 91 630 260 250 3670 1680 1010�776 1500 111 55 
3 93 116 507 255 250 7550 1650 1020�494 1200 104 54 
4 84 140 387 250 250 9150 1430 1240�357 752 94 55 
5 83 144 358 250 250 12200 1180 1080�291 509 93 51 

6 78 138 537 245 250 13500 1010 2230�252 371 92 46 
7 79 137 714 240 255 12200 878 5310�234 293 86 45 
8 76 147 867 240 260 9020 769 5910�218 392 79 44 
9 74 142 679 240 265 5290 685 4010�201 446 75 54 
10 75 146 535 235 270 3800 620 2260�181 386 74 84 

11 75 176 445 235 280 3290 594 1610�172 312 70 79 
12 72 165 392 235 290 2780 553 1400�162 266 69 68 
13 71 159 398 230 320 4120 526 1180�147 241 70 64 
14 72 162 753 230 420 6470 484 916�140 205 104 65 
15 72 148 3210 230 700 5020 460 743�140 180 136 71 

16 71 140 4580 230 1500 3470 742 717�172 164 123 72 
17 69 134 3420 235 2700 2660 799 934�170 159 158 71 
18 72 129 1670 240 3500 1910 636 1440�150 145 171 69 
19 69 125 860 245 4700 1630 530 1100�154 135 138 67 
20 67 122 730 245 5500 2550 450 787�165 145 113 69 

21 73 131 620 245 5400 5540 395 632�156 178 93 72 
22 74 136 540 245 4600 6980 376 535�154 151 81 73 
23 75 127 470 250 4100 4490 370 463�144 139 76 75 
24 76 125 430 250 3830 2900 400 406�147 168 70 74 
25 80 135 390 250 3920 2260 1860 371�156 156 68 67 

26 87 139 360 250 4850 1840 5030 332�150 128 69 67 
27 89 152 330 250 5510 2020 5570 307�134 115 66 69 
28 91 177 310 250 5540 3960 3960 282�127 106 63 72 
29 88 207 300 250 4320 3950 2520 272�196 113 58 72 
30 86 464 280 250 --- 3220 1730 490�365 126 53 69 
31 82 --- 270 250 2470 --- 2120�--- 119 52 m.-

TOTAL 2458 4537 26561 7580 64530 153230 39807 42387�7665 10370 2822 1950 
MEAN 79.3 151 857 245 2225 4943 1327 1367�256 335 91.0 65.0 
MAX 105 464 4580 270 5540 13500 5570 5910�1360 1500 171 84 
MIN 67 83 270 230 250 1630 370 272�127 106 52 44 
CFSM .09 .18 1.01 .29 2.62 5.83 1.56 1.61�.30 .40 .11 .08 
IN. .11 .20 1.17 .33 2.83 6.72 1.75 1.86�.34 .45 .12 .09 

CAL YR 1975�TOTAL 199034 MEAN 545 MAX 7240 MIN 41 CFSM�.64 IN�8.73 
WTR YR 1976�TOTAL 363897 MEAN 994 MAX 13500 MIN 44 CFSM�1.17 IN 15.96 



435 STREAMS TRIBUTARY TO LAKE HURONT
 

04152500 TOBACCO RIVER AT BEAVERTON, MI 


LOCATION.--Lat 43°52'43", long 84°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) above mean sea level (levels by Michigan Department of Natural 

Resources). 


REMARKS.--Records good except those for the winter period, which are fair. Prior to Feb. 21, 1961, regulation at all stages by hydro­
electric powerplant 1.0 mi (1.6 km) above station; occasional regulation since. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--28 years, 384 ft3/s (10.87 m3/s), 10.71 in/yr (272 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, 5,640 ft3/s (160 m3/s) Mar. 21, gage height, 11.04 ft (3.365 m); minimum, 16 ft3/s 

(0.45 m3/s) Aug. 11, gage height, 0.68 ft (0.207 m). 


DISCHARGE,�IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 254 263 1200 345 310 1470 1230 614 720 1120 253 241 
2 283 282 802 340 310 1120 1140 591 680 1180 663 279 
3 315 319 593 335 315 856 901 857 469 596 553 273 
4 303 378 520 330 310 1300 666 908 411 417 260 252 
5 292 405 541 330 310 3610 684 712 390 387 247 234 

6 278 370 597 325 320 4320 670 1420 363 363 247 197 
7 272 356 642 320 320 3500 609 1530 312 302 241 195 
8 211 475 546 325 325 3000 459 1040 302 298 229 204 
9 241 536 433 330 330 2600 517 664 310 312 216 210 
10 302 503 414 335 340 2100 476 632 305 310 212 302 

11 290 399 412 335 350 1800 493 588 278 305 99 312 
12 284 371 393 335 350 1850 536 532 268 290 44 277 
13 279 338 391 335 350 2300 517 518 272 275 71 220 
14 422 342 721 330 355 2500 499 490 275 236 113 215 
15 517 332 1680 325 380 2000 500 472 280 232 69 245 

16 329 319 1590 325 500 1600 541 652 424 240 142 244 
17 299 309 908 325 839 1400 543 1520 411 234 201 240 
18 299 306 431 320 925 1300 508 1280 328 234 270 230 
19 273 305 332 320 1180 1600 471 824 338 234 245 207 
20 264 304 401 315 1410 3500 331 608 414 234 199 219 

21 268 358 450 315 1470 5400 368 528 342 240 192 225 
22 264 462 416 310 1320 3000 558 511 308 242 187 248 
23 247 430 413 310 926 1650 606 469 300 240 190 317 
24 248 376 401 310 908 1670 618 448 335 233 191 299 
25 319 355 390 310 960 2290 2060 414 476 227 190 223 

26 489 340 383 315 1320 2260 2800 430 366 222 190 213 
27 352 333 382 315 1520 1970 1840 427 288 218 236 218 
28 270 338 375 320 1430 1930 1040 369 288 234 284 241 
29 276 388 370 320 1710 1720 746 369 348 301 234 247 
30 272 942 360 315 --- 1310 643 536 604 269 207 233 
31 261 --- 350 315 1130 --- 720 --- 266 203 .--

TOTAL 9273 11534 17837 10035 21393 68056 23570 21673 11205 10491 6878 7260 
MEAN 299 384 575 324 738 2195 786 699 374 338 222 242 
MAX 517 942 1680 345 1710 5400 2800 1530 720 1180 663 317 
MIN 211 263 332 310 310 856 331 369 268 218 44 195 
CFSM .61 .79 1.18 .67 1.52 4.51 1.61 1.44 .77 .69 .46 .50 
IN. .71 .88 1.36 .77 1.63 5.20 1.80 1.66 .86 .80 .53 .55 

TOTAL MAX 4930 MIN�.95 12.92 

WTR YR 1976�219205 MEAN 599�44 CFSM�

CAL YR 1975�169181 MEAN 464�146 CFSM�IN�


TOTAL MAX 5400 MIN�1.23 IN�16.74 




436T 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 km) 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, 1933-46, 1945, 1948-49. 


GAGE.--Water-stage recorder. Datum of gage is 710.38 ft (216.524 m) above mean sea level (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, 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 from 

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.--45 years, 307 ft2/s (8.694 m2/s), 10.02 in/yr (255 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,960 ft2/s (140 m2/s) Mar. 8, 1946, gage height, 12.78 ft (a,s9s m); minimum, 

12 ft3/s (0.34 m2/s) Aug. 18, 1945; minimum daily, 19 ft2/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 ft2/s (28.3 m2/s) and maximum (*): 


Date Time 
Discharge 

(ft (m3/s)3/s) 
Gage height 
(ft)T(m)T Date Time 

Discharge 
(ft3/s) (m3/s)T

Gage height 
(ft)T(m) 

Dec. 15 2000 1,260 35.7 6.39 1.948 Mar. 21 2000 *3,050 86.4 *10.41 3.173 
Feb. 21 1600 1,270 36.0 6.44 1.963 Apr. 26 0400 2,260 64.0 8.81 2.685 
Feb. 27 1700 1,450 41.1 6.67 2.033 May 6 2200 1,450 41.1 6.77 2.063 
Mar.T1 1500 1,570 
Mar.T6 1500 2,400 
Mar. 13 2300 1,770 

44,5 
68.0 
50.1 

7.00 
9.08 
7.54 

2.134 
2.768 
2.298 

May 17 
July 3 

2300 
0200 

1,000 
1,210 

28.3 
34.3 

5.51 
6.26 

1.679 
1.908 

Minimum discharge, 172 ft3/s (4.87 m3/s) Aug. 31; minimum gage height, 3.14 ft (0.957 m) Sept. 9. 


DISCHARGE• IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 393 319 838 340 280 1520 1440 1100 756 932 237 183 

2 371 333 729 330 280 1410 1380 990 760 1140 231 189 

3 354 370 685 325 280 1300 1320 1020 721 1170 221 196 

4 350 390 602 320 280 1170 1240 1000 648 973 217 195 

5 339 396 557 315 280 1540 1150 977 584 742 219 194 


6 337 407 615 300 280 2240 1070 1260 532 603 221 190 

7 322 384 581 290 280 2120 990 1310 483 495 222 190 

8 315 387 528 280 285 1990 928 1210 447 456 222 184 

9 311 404 493 285 290 1800 872 1140 432 414 215 194 

10 309 427 474 290 300 1610 822 1020 411 396 207 213 


11 304 423 450 295 300 1460 780 906 384 378 208 213 

12 303 394 431 295 300 1350 756 820 358 351 213 211 

13 304 385 432 290 305 1590 732 770 341 324 216 204 

14 308 363 668 285 310 1670 707 710 326 312 218 194 

15 302 353 1130 280 330 1500 707 668 311 303 226 194 


16 303 346 800 280 450 1300 791 732 322 285 225 193 

17 293 338 660 280 800 1100 738 878 344 255 216 194 

18 287 333 580 275 837 1250 707 948 355 261 211 192 

19 283 326 540 275 1120 1110 676 917 382 258 206 197 

20 290 321 510 275 1180 2040 602 906 389 250 202 198 


21 289 351 490 275 1230 2760 584 812 373 261 198 195 

22 284 356 450 275 1180 2600 606 700 354 258 198 197 

23 283 363 440 275 1070 2240 606 637 340 244 194 199 

24 284 359 420 275 980 2070 676 588 339 240 184 197 

25 334 351 400 275 1020 1920 1480 556 342 235 183 196 


26 379 342 390 275 1390 1790 2140 539 335 229 183 200 

27 395 339 380 275 1420 1750 1900 510 322 221 188 203 

28 379 348 370 275 1380 1810 1750 477 310 213 192 202 

29 355 366 360 275 1330 1730 1470 489 332 225 191 202 

30 337 656 350 280 --- 1670 1240 546 399 244 183 206 

31 324 --- 340 280 1570 --- 682 --- 242 178 --


TOTAL 10021 11230 16693 8940 19767 52980 30860 25818 12732 12910 6425 5915 

MEAN 323 374 538 288 682 1709 1029 833 424 416 207 197 

MAX 395 656 1130 340 1420 2760 2140 1310 760 1170 237 213 

MIN 283 319 340 275 280 1100 584 477 310 213 178 183 

CFSM .78 .90 1.29 .69 1.64 4.11 2.47 2.00 1.02 1.00 .50 .47 

IN. .90 1.00 1.49 .80 1.77 4.74 2.76 2.31 1.14 1.15 .57 .53 


CAL YR 1975�167688 MAX MIN 142 IN 15.00
TOTAL MEAN 459 3150 CFSM 1.10 

WTR YR 1976�214291 MAX MIN 178 IN 19.16
TOTAL MEAN 585 2760 CFSM 1.41 




437 STREAMS TRIBUTARY TO LAKE HURONT
 

04155000 PINE RIVER AT ALMA, MI 


LOCATION.--Lat 43°22'46", long 84°39'20", in SW1/4 SE4 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) above mean sea level. 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 October 25, 1938, nonrecording gage at bridge at present datum. 


REMARKS.--Records good except those for the winter period, and those for period of no gage-height record, Dec. 9 to Mar. 23, 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. Since July 1965, about 2.5 ft3/s (0.07 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.--46 years, 214 ft3/s (6.060 m3/s), 10.09 in/yr (256 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, 2,630 ft3/s (74.5 m3/s) Mar. 5, gage height, 8.82 ft (2.688 m); minimum, 51 ft3/s 

(1.44 m3/s) Sept. 8, 9, gage height, 1.17 ft (0.357 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 
2 
3 
4 
5 

237 
235 
229 
222 
217 

204 
208 
226 
254 
271 

432 
449 
490 
546 
491 

220 
220 
210 
210 
205 

185 
185 
185 
185 
185 

780 
860 
980 
1500 
2270 

685 
643 
593 
568 
535 

715 
644 
640 
603 
630 

354 
411 
418 
390 
351 

495 
439 
444 
472 
471 

17-0 
175 
141 
126 
110 

82 
86 
92 
87 
93 

6 
7 
8 
9 

205 
227 
208 
227 

290 
313 
309 
286 

462 
414 
383 
350 

200 
195 
190 
190 

185 
185 
190 
190 

2090 
1600 
1400 
1200 

520 
494 
467 
450 

1430 
1420 
1140 
1020 

312 
288 
266 
239 

429 
362 
307 
270 

111 
131 
144 
116 

94 
86 
58 
61 

10 20'6 269 330 195 195 1100 434 877 238 234 89 77 

11 194 253 320 195 200 1020 415 741 212 210 83 98 
12 
13 
14 
15 

186 
181 
178 
180 

276 
237 
224 
222 

310 
300 
370 
620 

195 
190 
190 
190 

200 
200 
210 
250 

1100 
1440 
1150 
1080 

394 
370 
375 
376 

608 
555 
508 
466 

203 
200 
183 
169 

191 
179 
168 
151 

90 
94 
126 
163 

123 
124 
94 
67 

16 
17 
18 
19 

167 
165 
169 
189 

210 
205 
198 
191 

590 
520 
450 
400 

185 
185 
180 
180 

400 
600 
980 
1190 

992 
820 
740 
1140 

409 
407 
436 
466 

488 
476 
488 
568 

168 
169 
170 
180 

148 
130 
129 
131 

164 
143 
132 
128 

78 
86 
104 
114 

20 188 188 350 180 1180 1420 442 578 186 111 107 107 

21 
22 
23 
24 
25 

181 
198 
205 
188 
202 

197 
203 
221 
235 
226 

330 
310 
290 
280 
270 

180 
180 
180 
180 
180 

1260 
1100 
1050 
856 
952 

1590 
1860 
1860 
1500 
1110 

428 
442 
422 
424 
876 

526 
468 
413 
394 
363 

189 
192 
189 
190 
186 

121 
116 
128 
126 
133 

81 
89 
81 
73 
75 

88 
90 
104 
94 
90 

26 
27 
28 
29 
30 
31 

209 
236 
266 
279 
262 
223 

202 
198 
215 
212 
377 
---

260 
250 
250 
240 
230 
220 

180 
180 
180 
180 
180 
185 

1180 
1160 
1030 
952 
---

932 
877 
864 
810 
815 
746 

1090 
1200 
1300 
1070 
847 
---

266 
324 
320 
320 
304 
324 

177 
177 
190 
189 
334 
---

137 
101 
111 
137 
132 
136 

75 
71 
63 
67 
75 
77 

111 
110 
95 
99 
98 
_--

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

6459 
208 
279 
165 
.72 
.83 

7120 
237 
377 
188 
.82 
.92 

11507 
371 
620 
220 
1.29 
1.49 

5890 
190 
220 
180 
.66 
.76 

16820 
580 
1260 
185 

2.01 
2.17 

37646 
1214 
2270 
740 

4.22 
4.86 

17578 
586 
1300 
370 

2.03 
2.27 

18617 
601 
1430 
266 
2.09 
2.40 

7120 
237 
418 
168 
.82 
.92 

6849 
221 
495 
101 
.77 
.88 

3370 
109 
175 
63 
.38 
.44 

2790 
93.0 
124 
58 
.32 
.36 

CAL YR 1975�
TOTAL 122413 MEAN 335� 1.16 15.81
MAX 2360 MIN 40 CFSM�IN�

WTR YR 1976�
TOTAL 141766 MEAN 387� 18.31
MAX 2270 MIN 58 CFSM 1.34 IN�




 

438T STREAMS TRIBUTARY TO LAKE HURON 


04155500 PINE RIVER NEAR MIDLAND, MI 


LOCATION.--Lat 43°33'52", long 84°22'09", in SW4 NW4 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) above mean sea level. 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, and those for period of no gage-height record, July 28 to Sept. 1, which are 

poor. Regulation at low and medium flows by hydroelectric powerplant at St. Louis. Some diversion above station for irrigation. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 300 ft3/s (8.496 m3/s), 10.45 in/yr (265 mo/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 (34.6 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

DateTTimeT(ft3/s) (m3/s)T(m)TT Time (ft3/s) (m3/s) (ft)TT
(ft) DateT (m) 


Dec. 15 1800 1,300 36.8 5.03 1.533 Mar. 13 1200 2,550 72.2 6.36 1.939 

Feb. 22 0200 2,200 62.3 8.67 2.643 Mar. 21 0300 3,150 89.2 6.-91 4106 

Feb. 26 1300 2,600 73.6 *8.76 2.670 Apr. 26 0100 2,410 68-.-3 6.18 1.884 


*3,860 MayT 72.8
Mar.T6 0800 109 7.70 2.347 6 2300 2,570 6.31 1.923 


Minimum discharge recorded, 77 ft3/s (2.18 m3/s) Sept. 29, gage height, 2.52 ft (0.768 m), but may have been less during period of 

no gage-height record, July 28 to Sept. 1. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 219 263 745 260 220 1050 903 932 358 852 185 100 
2 222 218 651 255 220 1150 818 821 404 680 220 88 
3 232 248 639 255 220 1360 791 834 474 526 200 92 
4 234 259 661 250 220 1890 667 811 453 499 170 110 
5 241 305 746 250 220 2690 669 761 415 508 145 95 

6 240 345 698 240 225 3590 639 1910 368 467 140 95 
7 232 336 658 230 225 2630 611 2290 292 435 150 97 
8 219 381 561 230 225 2040 579 1700 296 346 175 134 
9 212 367 520 230 230 1760 554 1300 317 297 190 110 
10 213 382 510 235 230 1750 509 1160 198 293 150 90 

11 206 329 497 235 235 1530 513 982 261 237 125 88 
12 206 197 470 235 240 1430 491 825 219 211 115 93 
13 205 407 316 230 245 2400 453 688 188 186 120 107 
14 191 226 640 230 250 2030 436 642 185 190 140 161 
15 182 259 1080 230 300 1590 441 611 199 217 175 152 

16 184 273 1050 225 500 1460 582 617 166 140 215 86 
17 181 249 800 225 680 1270 533 804 158 175 215 95 
18 178 249 620 220 1000 1050 516 680 175 159 180 86 
19 143 241 540 215 1400 1230 540 638 192 96 165 90 
20 187 256 480 215 1700 2200 583 703 164 219 155 99 

21 223 244 440 215 1950 2770 583 667 172 113 120 132 
22 170 273 400 215 2000 2110 645 607 189 154 110 103 
23 183 257 370 215 1500 2160 605 543 189 132 115 84 
24 226 265 330 215 1350 2040 595 381 206 158 110 111 
25 233 315 320 215 1400 1630 1480 471 196 119 98 111 

26 228 303 310 220 1700 1250 2080 413 182 92 92 83 
27 215 278 300 220 1350 1150 1560 230 189 200 86 95 
28 229 229 290 220 1250 1170 1510 365 175 150 84 150 
29 260 324 280 220 1150 1070 1450 345 250 150 84 103 
30 274 577 280 220 --- 1010 1120 436 246 170 88 110 
31 308 --- 270 220 1000 --- 313 --- 170 94 ---

TOTAL 6676 8855 16472 7090 22435 53460 23456 24480 7476 8341 4411 3150 
MEAN 215 295 531 229 774 1725 782 790 249 269 142 105 
MAX 308 577 1080 260 2000 3590 2080 2290 474 852 220 161 
MIN 143 197 270 215 220 1000 436 230 158 92 84 83 
CFSM .55 .76 1.36 .59 1.98 4.42 2.01 2.03 .64 .69 .36 .27 
IN. .64 .84 1.57 .68 2.14 5.10 2.24 2.34 .71 .80 .42 .30 

CAL YR 1975�TOTAL 159530 MEAN 437 MAX 2970 MIN 78 CFSM 1.12 IN 15.22 
WTR YR 1976�TOTAL 186302 MEAN 509 MAX 1.31 IN 17.77
3590 MIN 83 CFSM�




 

   
         

 
 
  

    
    

439 STREAMS TRIBUTARY TO LAKE HURON 

04156000 TITTABAWASSEE RIVER AT MIDLAND, MI 

LOCATION.--Lat 43°35'43", long 84°14'08", in NW% NE4 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 mi l (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) above mean sea level. 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 fair. Water is diverted from river a short distance above station 
for industrial use. Small part returned to river at gage, 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 ft 3 /s (113 m3/s) regulated by dam 2,000 ft (610 m) above station; fixed crest dam since. Several observations of water temper­
ature were made during the year. Corps of Engineers gage-height telemark at station. 

AVERAGE DISCHARGE.--40 years, 1,680 ft 3 /s (47.58 m3/s), 9.51 in/yr (242 mmiyr). 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 34,000 ft 3/s (963 m3 /s) Mar. 21, 1948, gage height, 29.50 ft (8.992 m); minimum, 
39 ft3/s (1.10 m3 /s) Oct. 12, 1942; minimum daily, 111 ft 3/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 ft 3/s 
(986 m3 /s), from information by U.S. Weather Bureau. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 7,000 ft 3/s (198 m3 /s) and maximum (*): 

Discharge Gage height Discharge Gage height 

Date Time (ft3 /s) (m3/s) (ft) (m) Date Time (ft 3/s) (m3/s) (ft) (m) 


Dec. 16 0500 8,590 243 19.27 5.873 Mar. 14 0800 10,900 309 21.30 6.492 
Feb. 23 0130 9,790 277 20.36 6.206 Mar. 22 0500 *26,400 748 *27.60 8.412 
Mar. 1 1800 9,100 258 19.74 6.017 Apr. 26 1730 15,700 445 24.19 7.373 
Mar. 7 1200 20,100 569 25.72 7.839 May 7 1000 9,620 272 20.21 6.160 

Minimum discharge, 268 ft 3/s (7.59 m3/s) Aug. 25, gage height, 9.87 ft (3.008 m); minimum daily, 365 ft3/s (10.3 m3/s) Sept. 6. 
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MEAN VALUES 


DAY OCT DECTTFEBTTAPRTTJUNTAUG
NOV JAN MAR MAY JUL SEP 


1 1410 843 5830 1420 1000 9060 5780 5130 2760 5300 420 449 

2 1340 768 5340 2070 1300 8900 5430 3400 2900 5400 687 604 

3 1320 1460 4550 1740 1900 8090 5200 4000 2730 4450 727 934 

4 925 1700 4270 1010 2100 7510 4850 5180 2870 2640 845 582 

5 846 1690 4200 1740 1800 10200 4650 4800 1650 1870 739 375 


6 
 1380 2020 2920 2580 1700 15400 4480 6610 1190 2330 575 365 

7 1420 2270 2850 1900 
 1300 19500 4400 9100 1310 2490 415 438 

8 874 1520 3120 1650 960 15400 3890 7320 1420 2010 380 515 

9 
 1270 1120 3160 1500 1200 10700 4130 6120 1470 1690 658 503 

10 1360 1880 3050 1300 2920 8930 2670 5270 1050 1000 560 561 


11 819 2440 3100 1100 2970 7630 2120 4530 1160 765 514 529 

12 749 1830 3110 1500 2940 7430 2700 3770 842 1000 478 411 

13 1560 2120 1970 2200 2840 9750 2970 3480 720 787 462 569 

14 1670 2100 2840 2300 2070 10700 2920 3300 818 743 415 862 

15 1670 1110 6870 2100 1570 9360 2910 2480 979 750 395 717 


16 1910 841 8200 1900 3900 7640 3450 2210 941 663 664 670 

17 1120 1160 6700 1500 6030 6260 2940 5130 1240 554 630 583 

18 711 1410 4860 1100 6940 5540 2220 6460 1350 526 600 448 

19 675 1350 4290 1800 7760 5820 2070 4890 1040 575 654 367 

20 1230 1590 2450 2100 8280 10700 2700 4520 719 610 538 455 


21 794 1680 1530 2050 8960 20700 2870 4300 896 662 460 531 

22 781 
 1280 2360 2150 9590 24800 3330 4020 912 839 370 509 

23 821 908 3620 2500 9230 16400 3600 2300 898 650 601 640 

24 873 1710 2900 1500 7660 11500 3560 1820 918 530 535 529 

25 789 1920 1610 1100 7160 11000 7730 2270 1250 480 475 441 


26 848 1900 2280 1500 7720 10700 14500 2260 742 550 450 411 

27 1270 1260 1930 2000 8280 10000 12900 1760 667 650 460 689 

28 1470 1460 1340 2400 8600 9550 9060 1900 956 700 430 761 

29 1490 1360 2120 2650 8850 8090 6920 1470 1260 830 370 559 

30 1490 2970 2370 2100 --- 6840 5770 1390 1790 955 495 685 

31 1520 --- 2260 1400 6250 --- 1500 --- 555 ---
510 


TOTAL 36405 47670 108000 55860 137530 330350 142720 122690 39448 43554 16512 16692 

MEAN 1174 1589 3484 1802 4742 10660 4757 3958 1315 1405 533 556 

MAX 1910 2970 8200 2650 9590 24800 14500 9100 2900 5400 845 934 

MIN 675 768 1340 1010 960 5540 2070 1390 667 480 370 365 

+ 45.2 38.0 42.9 39.0 5.24 47.9 42.6 49.4 37.1 41.7 37.2 35.4 
MEANt 1219 1627 3527 1841 4747 10708 4800 4007 1352 1447 570 591 
CFSM# .51 .68 1.47 .77 1.98 4.46 2.00 1.67 .56 .60 .24 .25 
INt .59 .76 1.69 .88 2.13 5.14 2.23 1.92 .63 .70 .27 .27 

CAL YR 1975 TOTAL 944523 MEAN 2588 MAX 21200 MIN 351 MEANt 2632 CFSM# 1.10 INt 14.88 
WTR YR 1976 TOTAL 1097431 MEAN 2998 MAX 24800 MIN 365 MEANt 3037 CFSM# 1.27 INt 17.21 

+Diversion in cubic feet per second, for industrial use; furnished by Dow Chemical Co. 

tAdjusted for diversion made by Dow Chemical Co. 
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STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI 


LOCATION.--Lat 43°24'46", long 83°57'47", in NA SE4 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. 


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 Alpin Beach, 

19.9 mi (32.0 km) downstream. 


REMARKS.--Water-discharge records good. Considerable diversion through metropolitan area of Saginaw. Corps of Engineers gage-height 

telemark at station. 


COOPERATION.--Auxiliary gage-height record furnished by NOAA-National Ocean Survey. 


EXTRENES 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, 41,000 ft3/s (1,160 m3/s) Mar. 7, 8; maximum daily gage height, 21.53 ft (6.562 m) 

Mar. 8. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 27400 14900 16600 15500 
2 26900 13200 13700 12900 
3 28500 11600 11200 11700 
4 30500 11500 11700 10400 
5 39000 11000 11500 ---

6 40300 11900 
7 41000 17400 
8 41000 --- 22300 
9 - 40200 22600 
10 38500 20700 

11 --- 35100 15900 
12 32800 14000 
13 30600 --- 11700 
14 31200 ---
15 13100 29800 ---

16 20200 10500 28500 
17 21500 17100 24800 
18 19600 21600 21400 
19 16400 32000 18500 
20 17800 33800 17900 

21 17600 34200 20400 ---
22 15700 34200 27700 ---
23 15100 34800 31700 
24 15800 33100 29900 ---
25 14300 31500 25300 11400 

26 12100 31500 23200 20600 
27 13000 31500 20800 26800 
28 --- 32700 19700 28400 
29 31300 20800 25300 ---
30 --- 20900 21200 --- 1322 
31 17100 ---
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04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: November 1974 to current year. 

WATER TEMPERATURES: November 1974 to current year. 


REMARKS.--Daily specific conductance and temperature records are based on once daily measurements between 1700 and 2100 hours. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: (Water year 1975) Maximum daily, 1,120 micromhos Dec. 24, 1974; minimum daily, 324 micromhos Feb. 26, 1975. 

WATER TEMPERATURES: Maximum daily, 27.5°C Aug. 1, 1975; minimum daily, 0.0°C on many days during winter periods. 


EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--A specific conductance of 301 micromhos was observed on Mar. 6, 1976. A temperature of 27.0°C 

was observed on July 16, 1976. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum daily, 26.5°C July 15, 16; minimum daily, 0.0°C on many days during winter periods. 


MATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� IMME.. 

CIFICT DIATE FECAL STREP-�NON.. 


INSTAN CON� PER... COLI COLT.. TOCOCCI�CAR.. 

TANFOUS DUCT...� DIS- CENT FORM FORM (COL- HARD.. BONATE 

DTS... ANCE�PH TEMPER... SOLVED SATUR- (COL. (COL. ONIES NESS HARD.. 


TIME CHARGE (MICRO-�ATURE OXYGEN ATION�PER��
PER PER (CA,MG) NESS 

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


OCT 
73 12000 820 100
10... 1200 3480T726 8.1 13.0 7.2T 300�70 


NOV 

20... 1630 2450�836 8.0 8.0 11.0�94 3100 250�38 310�64 

DEC 

12... 1200 8000�700 7.8�.5 12.3�82 5600 4300 1000 290�85 


JAN 

09... 1100�780�.0��74��940��320��
7.7 10.7 4400 100 82 
FEB 

13... 1200 5580�960 7.8�.0 9.8�68 5200 >6000 1200 290�69 
MAR 
12... 1130 32800 378 12.6T760 10000�150��257.6 1.5T91� 210 

APR 
09..• 1100 5100�503 8.0 8.0 9.9�85 2400 3800 110 220�40 
29••• 0930 25900� 8.5� --.... 


MAY 
14... 1130 9280�531 7.9 15.0 9.2�92 4300 370 110 240�55 


JUN 
1100�750�25.0�107��120��270��70
15... 8.3�8.8 310 120 


24... 1030�2380�....�24.0�--�.... --

JUL 

16... 1230 3380�779 8.2 27.0 10.0 125 260 150�50 280�73 
AUG 

06... 1100�734�21.5�83��550��260��
1300�8.1�7.2 1500 440 80 

SEP 

01... 1530 3750�890 8.3 21.0 5.7�65 2600 3100 1100 300 130 


DIS-�
OIS 

DIS. SOLVED�SODIUM SOLVEDT
 DIS- DIS-

SOLVED MAG.. DIS.. AD- PO...
� ALKA-�DIS.. SOLVED SOLVED 

CAL- NE SOLVED SORP.. TAS.. RICAR.. CAR.. LINITY CARBON SOLVED CHLO.. FLUO.. 

CIUM�
SIUM SODIUM TION�
STOM BONATE BONATE�
AS DIOXIDE SULFATE RIDE�
RIDE
(CA)� RATIO
(MG) (NA)��(K)�� CAC03�(504)�
(HCO3) (CO3)��(CO2)� (F)
(CL)�


(MG/L)�(MG/L)�(MG/L)�(MG/L)�
DATE�(MG/L1� (MG/L)�(mG/L) (MG/L)��(MG/L)�
(MG/L)�(MG/L) 


OCT 

10.e. 80��
24�30�.8T280�230�
3,5�0� 52
3.6�67��.3


NOV 

20...T24�
86�
 300T246�
34 .8 3.4TT0�4.8�47 71��.5
DEC 
12... 82�20�25 .6 3.0TT 205 53 .3
250 0TT6.3TT57TT


JAN 

09... 87��24�
28 .7 3.1TT 238 57290T0T9.3TT59��.3
FEH 

13... 78�
45�2.8�0�� 55�
23�1.2�
270 221 6.8��99�.1.
MAR 

12... 40T12 10TT.4T
125�
2.4�152 0��6.1�31�22�.2
APR 

09... 63��16T
18T.5 2.4TT0TT 44�
220 180T
3.5�39�.2
29... .... ... .... -- .... -- -- --MAY 

14... 66�18�15�.4�
2.4�226�0�185 4.6��32�.2
40�


JUN 

15... 74�
21�38�1.0�244 0��2.0�79�
3.2� 200�54�.2 
....�
24...� -- .....�
....�--�--
....�


JUL 
73�24 42��1.1�252�0�207�2.5�59�
3.0�
 93�.2
AUG 


06...�21 41TT1.1 3.0TT220 0TT
70T
 60T.2
180 2.8TT92T
SEP 

01...T80�25�1.5�
174
61�4.1�212 0TT1.7TT73 130TT.3 
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442� STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


MATER-QUALITY DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SUS-�
SUS. 

SOLVED SOLVED DIS- TOTAL 


DIS-
DIS-�

PENDED�
SED. 


DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL�TOTAL�SEDI-�
SUS-�SIEVE 


SOLVED� SOLIDS��

TOTAL�


(REST- (SUM OF PLUS NITRO- NITRO- PHOS- PENDED MENT DIAM. 

SEDI-��i FINER
DIS-�


(SI02)� (NO3)�MENT�THAN 

DUF AT CONSTI- NITRATE PHORUS
SILICA� (TONS��GEN GEN��

180 C1 TUENTS)�PER�(N) (N)�(P)�CHARGE�


DATE�(MG/L) (MG/L)��(MG/L) (MG/L1�
DAY)�(mo/L) (MG/L) (MG/L1���(T/DAY) .062 MM
(mG/L)�


OCT 

10... 5.8��401 3690� 7.0�
31 291�100 


NOV 

20... 5.2��419 3080�.70 2.1��.29�15 99�100 


393� .49 1.6��.25�


466� 9.3�

DEC 

12... 7.3��371 8160�1.4�9.5�.13�16 346�100
378� 2.1�


JAN 


12... 5.0��197 20800�1.4�
235�


09... 8.7 400 410����1.2�9.7�.19�7�2.2� 100 

FEB 
13... 9.0 492���445 7410�.86 2.0��.21�8.7�2 30�100 

MAR 
2.1�.11�25 2210�1009.2�

APP 

09...� 294 4570�.81 1.8��
3.4 332�� 7.8�.17�47 661�100 


29...�
.... .... ....��� 57 3990 --


MAY 

14... 3.2��288 7670�2.1�.18�


....�


59 1480�100 


JUN 

15... .5��


306� 1.1�9.3�


449 390��.7? 2.1��.35�70 --��
9.4� 100 


24... 
 263 --


JUL 

16• • • 2.9�421 4560�.69 2.4 11���


41�


.24�34 310�100 


AUG 

06• • • 3.0�399 1550� 7.4�.24�


500�


43 151�100 


SEP 
01... 2.2�480 5970� 9.3�

441� .28 1.7��


2.1��.38�18 182�100
590� .5n 


DIS*�DIS-

DIS- TOTAL SOLVED TOTAL SOLVED�DIS-�DIS-


TOTAL SOLVED CAD- CAD- CHRO- CHRO- TOTAL SOLVED TOTAL SOLVED TOTAL 

ARsFNIC ARSENIC miUm MIUM��MIUM COBALT COBALT COPPER COPPER IRON
MIUM�


TIME� (co) (CR) (CO) (CO)�� (FE)
(AS) (AS)��(co)TT(CR)�� (CU) (CU)��

DATE�(UG/L) (UG/L)�(UG/L)�(UG/L) (UG/L)��(UG/L)
(UG/L)��(UG/L)�(UG/L)� (UG/L) (UG/L)��


OCT 

10... 1200��3 3��1�0�0��0�0�
1100 


JAN 

09...�2 1��4 0��10 0��0�0�10 4��


7 2��
<10 


460 

APR 

09..0 1100��0 0��0 0��10�0 0��10 0��1500 


1100�


<10�

JUL 

16... 1230��3 3��1 1��10 10��1�0�
1100
0 0��


DIS-� DIS-

DIS-�DIS-�SOLVED�DIS-TTOTAL�SOLVED�DIS-�
TOTAL 

SOLVED TOTAL SOLVED MAN-� SELE- SELF- TOTAL SOLVED ORGANIC 


TOTAL�

MAN.. TOTAL SOLVED 


IRON�LEAD GANESE GANFSF MERCURY MERCURY MIUM NIUM��
ZINC CARBON 

(FE)�(PR)�(MN)�(HG)� (ZN)�(C) 


ZINC�
LEAD�

(PB)�(MN)�(HG)�(SE) (SE)��(ZN)�


DATE�(UG/L) (UG/L) (UG/L)��(UG/L)��
(UG/L) (UG/L)��
(UG/L)�(UG/L)��(00/1) (UG/L) (UG/L)��(MG/L) 


OCT 

10...�30�12 0��20��
 10 


JAN 

09... 40��62 0�� .1 


100 .2 .2��0�0�50 7��


11 


APR 

60 40��.1��0�0�70 10��


12
80�<.5 <.5��0 0��20 10��


JUL 

lb... 10��2��10��<.S�1�0�20 0��


09...�30�7 2��50T


13
10 100 <.5�




443 STREAMS TRIBUTARY TO LAKE HURON�
 

04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 10. 1975 

1200 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


31,000 


_ORGANISM�
NAME 


CHLOROPHYTA 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE
�
 

SCHROEDERIA 

...COELASTRACEAE 


L �
COELASTRUM 

...00CYSTACEAE 

e �
ANKISTRODESMUS 


D �
DICTYOSPHAERIUM 

L ••••00CYSTIS 

...SCENEDESMACEAF 


L �
SCENEDESMUS 

L ••••TETRASTRUM 

..VOLVOCALES 

•••CHLAMYDOMONADACEAE 


L �
CHLAMYDOMONAS 

...VOLVOCACEAE 


L �
PANDORINA 

eaYGNEMATALES 

...DESMIDIACEAE 


L �
STAURASTRUM 

...ZYGNEMATACEAE 


L �
MOUGEOTIA 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

o•CENTRALES 

eeeCOSCINODISCACEAE
�
 

CYCLOTELLA
�
 
MELOSIRA 


e•PENNALES 

...ACHNANTHACEAE 


L �
COCCONEIS 

....EUNOTIACEAE 


L �
EUNOTIA 

...FRAGILARIACEAE 


L�
••••ASTERIONELLA 

L �
SYNEDRA 


•••GOMPHONEMATACEAE 

GOMPHONEMA 


...NAVICULACEAE 

L�


L T


eoseNAVICULA 

...NITZSCHIACEAE
�
 

NITZSCHIA 

seeSURIRELLACEAE 


L �
CYMATOPLEURA 

L �
SURIRELLA 


CYANOPHYTA 

•MYXOPHYCEAE 

••CHROOCOCCALES 

...CHROOCOCCACEAE 


L �
GOMPHOSPHAERIA 

..0SCILLATORIALES 

...NOSTOCACEAE 


L ••••ANABAENA��
 
APHANIZOMENON 


•••OSCILLATORIACEAE 

D �
0SCILLATORIA 


EUGLENOPHYTA 

•EUGLENOPHYCEAE 

o•EUGLENALES 

eosEUGLENACEAE 


L �
EUGLENA 

L ••••TRACHELOMONAS 


CELLS/ML 


_COMMON�NAME_ CELLS/ML PER_CENT 


GREEN ALGAE 


270 1 


0 


530 2 

16,000 51 


0 


0 

0 


0 


0 


PLACODERM DESMIDS 

0 


TOTALS 17,000 54 


DIATOMS 

CENTRIC 


1,900 6 

2.700 8 


PENNATE 


0 


0 


0 

0 


0 

NAVICULOID 


0 


270 


0 


TOTALS 4,800 15 


BLUE—GREEN ALGAE 


COCCOID 


0 

FILAMENTOUS 


0 

3,500 11 

6,40k _IQ. 
TOTALS 9.900 31 

EUGLENOIDS 


0 

0 




 
444 STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAN RIVER AT SAGINAW. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV. 20, 1975 

1630 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


12.000 CELLS/ML 


ORGANISM __ NAME _COMMON NAME_ CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHyCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESmuS 220 2 


D ....DICTYOSPHAERIUm 3,500 30 

...SCENEDESmACEAF 

....SCENEDESmUS 440 4 

..VOLVOCALES 

...CHLAMYDOmONADACEAE 

....CHLAmYDOmONAS 220 
 --Z 


TOTALS 4,400 3R 


CHRYSOPHYTA 

.8ACILLARIOPHYCEAF DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


D ....CYCLOTELLA 4,600 40 

....MELOSIRA 220 2 

..pENNALES PENNATE 

...ACHNANTHACEAE 


L ....COCCONEIS 0 

...GOMPHONEMATACEAE 

....GOmPHONEmA 440 4 

...NAVICULACEAE NAVICULOID 

....NAVICULA 870 8 

...NITZSCHIACEAE 

....NITZSCHIA 
 --t 


TOTALS 6,700 60 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYx0PHYCEAE 

..0SCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 


L ....APHANIZOMENON 
 0 


EUGLENOPHYTA EUGLENOIDS 

.CRyPTOpHYCEAE CRYPTOMONADS 

..CRYPTOmONIDALES 

...CRYPTOmONODACEAE 

....CRYPTOmONAS 


TOTALS 440 
 4 


.EUGLENOPHYCEAE 


..EUGLENALES 


...EUGLENACEAE 

L�
....EUGLENA 




445 

�������

STREAMS TRIBUTARY TO LAKE HURON�
 

04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


DEC. 12, 1975 

1200 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,300 CELLS/ML 


_ORGANISM NAME�_COMMON NAME�CELLS/ML PER_CENT 


CHLOROPHYTA�GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS� 34�3 

...SCENEDESMACEAE 

....SCENEDESMUS�
 _11 


170�
TOTALS�14 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CFNTRALES CENTRIC 

...COSCINODISCACEAE 
 �


D ....CYCLOTELLA 	 640 50
�

....MELOSIRA 68 S 

..PENNALES PENNATE 

...ACHNANTHACEAE 


L ....COCCONEIS 	 0 

L 	....RHOICOSPHENIA 0 

...DIATOmACEAE 

....DIATOMA 34�3 

...FRAGILARIACEAE 

....ASTERIONELLA 68�5 

....FRAGILARIA 68�5 


L 	....SYNEDRA 0 

...GOMRHONEMATACEAE 


L ....GOMPHONEMA 0 

...NAVICULACEAE NAVICULOID 

....NAVICULA 170�13 

...NITZSCHIACEAF 

....NITZSCHIA 34�3 

...SURIRELLACEAE 


L ....SURIRELLA 

TOTALS 1,100��84 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROmONADACEAE 

L ....DINORRYON 	 0 

�
 
CYANOPHYTA BLUE-GREEN ALGAE 

.MYXORHYCEAE 
�

..0SCILLATORIALES FILAMENTOUS 

...OSCILLATORIACEAE
�


L ....LYNGBYA 	 0�

L ....OSCILLATORIA 	 0 

EUGLENOPHYTA�EUGLENOIDS 

.CRYPTOPHYCEAE�CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOmONODACEAF 

....CRYPTOMONAS 


TOTALS�34�3 


.EUGLENOPHYCEAE 


..EUGLENALES 


...EUGLENACEAE
�

L ....EUGLENA 
 0 



 

 

 

 

    

446� STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JAN. 9, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


390 CELLS/ML 


_ORGANISM __ NAME 	 COMMON NAME..� PERCENT
CELLS/ML�


CHLOROPHYTA GREEN ALGAE 

oCHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 


L 	....ANKISTRODESMUS 0 
eo.SCENEDESMACEAE 
oseeSCENEDESMUS 11�3 

..VOLVOCALES 

oeoCHLAMYDOMONADACEAE 

oeseCHLAMYDOMONAS 


TOTALS T2 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

oeCENTRALES� CENTRIC 

oe,COSCINODISCACEAE 

.seeCYCLOTELLA 
 16�4 

oosoMELOSIRA 22�6 

..PENNALES� PENNATE 

...OIATOMACEAE 

oso•DIATOMA 
 1 
se•MERIDIONACEAE 

L ....MERIDION 0 
oe•NAVICULACEAE�NAVICULOID 

22�6 
•oottNITZSCHIACEAE 
....NITZSCHIA 

TOTALS 71�18 

CYANOPHYTA� BLUE—GREEN ALGAE 

oMYXOPHYCEAE 

oeCHROOCOCCALES�COCCOID 

oseCHROOCOCCACEAE
�

....ANACYSTIS 
 1.1�3 

.4.0SCILLATORIALES�FILAMENTOUS 

oosOSCILLATORIACEAE
�


L ....0SCILLATORIA za 

TOTALS�73
290�


EUGLENOPHYTA EUGLENOIDS 
eCRYPTOPHYCEAE CRYPTOMONADS 
..CRYPTOMONIDALES 
sooCRYPTOMONODACEAE 
go...CRYPTOMONAS 

TOTALS 
__a 

11�3 

FEB. 13, 1976 

1200 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,000 CELLS/ML 


...ORGANISM NAME�COMMON__NAME_�CELLS/ML PERCENT 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

o•PENNALES� PENNATE 

000DIATOMACEAE 


L ....DIATOMA�
 0 

oe•FRAGILARIACEAE 


L ....SYNEDRA�
 0 

eeeGOMPHONEMATACEAE 


L ose.GOMPHONEMA�
 0 

sooNAVICULACEAE�NAVICULOID 

....NAVICULA� 220�11 

osoNITZSCHIACEAE 


L ....NITZSCHIA 

TOTALS�11
220�


CYANOPHYTA� BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..0SCILLATORIALES�FILAMENTOUS 

oo•OSCILLATORIACEAE 


D ....0SCILLATORIA� __12.012�_d2 

TOTALS�89
1,800�




447 STREAMS TRIBUTARY TO LAKE HURON�
 

04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR. 9, 1976 
1100 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

4,900 CELLS/ML 

_ORGANISMTNAME _COMMON.._NAME CELLS/ML PERCENT 

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESMUS 
...SCENEDESMACEAE 

LT....SCENEDESMUS 

GREEN ALGAE 

TOTALS 

79 

79 

2 

2 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAF 

D ....CYCLOTELLA 
DT....MELOSIRA 
LT....STEPHANODISCUS 
..PENNALES 
...ACHNANTHACEAF 

LT....ACHNANTHES 
LT....COCCONEIS 
LT....RHOICOSPHENIA 
...CYMBELLACEAE 

LT....AMPHORA 
...DIATOMACEAE 

LT....DIATOMA 
...FRAGILARIACEAE 

LT....FRAGILARIA 
LT....SYNEDRA 
...GOMPHONEMATACEAE 

LT....GOMPHONEMA 
...NAVICULACEAE 

L 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
...SURIRELLACEAE 

LT....SURIRELLA 

DIATOMS 
CENTRIC 

PENNATE 

NAVICULOID 

TOTALS 

3,200 
950 

400 

320 

4,800 

65 
19 
0 

0 
0 
0 

0 

0 

0 
0 

0 

0 
8 

6 

98 

CYANOPHYTA 
.MYKOPHYCEAE 
..0SCILLATORIALES 
...0SCILLATORIACEAE 

LT....0SCILLATORIA 

BLUE-GREEN ALGAE 

FILAMENTOUS 

0 

EUGLENOPHYTA 
.CRYPTOPHYCEAE 

EUGLENOIDS 
CRYPTOMONADS 

..CRYPTOMONIDALES 


...CRYPTOMONODACEAE 

L .....CRYPTOMONAS 




STREAMS TRIBUTARY TO LAKE HURON
448�
 

04157000 SAGINAW RIVER AT SAGINAW. MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAY 14, 1976 

1130 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


7.900 CELLS/ML 


_ORGANISM NAME _COMMON__NAME CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...MICRACTINIACEAE 

....GOLENKINIA __-_122 -2 

TOTALS 190 2 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


0 ....CYCLOTELLA 3,300 
 41 

....MELOSIRA 
 380 5 

....STEPHANODISCUS 580 7 

..PENNALES PENNATE 

...DIATOMACEAE 

....DIATOM* 
 960 12 

...FRAGILARIACEAE 

....ASTFRIONELLA 770 
 10 

....SYNEDRA 
 190 2 

...NAVICULACEAE NAVICULOID 

....NAVICULA 580 7 

...NITZSCHIACEAE 

....NITZSCHIA _12 


TOTALS 7,700 96 


JUNE 15, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


59,000 CELLS/ML 


_ORGANISM�
NAME _COMMON__NAME_ CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...MICRACTINIACEAF 

....MICRACTINIUM 1,400 2 

...00CYSTACEAE 

....ANKISTRODESMUS 
 710 1 

....KIRCHNERIELLA 360 
 1 

...SCENEDESMACEAE 


0 ....SCENEDESMUS _112122 12 

TOTALS 16,000 26 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 
 DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 27,000 45 

....MELOSIRA 3,200 5 

..PENNALES PENNATE 

...NAVICULACEAE NAVICULOID 

....NAVICULA 360 1 

...NITZSCHIACEAE 

....NITZSCHIA 
 Lan 


TOTALS 32,000 
 55 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 


D�
....ANACYSTIS 
 --2:222 -It 

TOTALS 9,300 16 


EUGLENOPHYTA EUGLENOIDS 

•CRYPTOPHYCEAE CRYPTOMONAOS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS 360 


TOTALS 360 
 1 


.EUGLENOPHYCEAE 


..EUGLENALES 


...EUGLENACEAE 


....TRACHELOMONAS 
 _-11122 --Z 

TOTALS�2
1,100�




449 STREAMS TRIBUTARY TO LAKE HURON�
 

04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JULY 16, 1976 

1230 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


53,000 CELLS/ML 


_ORGANISM�NAME _COMMON NAME CELLS/ML PER CENT 


CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHAPACIACEAE 
....SCHROEDERIA 330 1 
...HYDPOOICTYACEAF 
....PEDIASTRUM 5,300 10 
...00CYSTACEAE 
....TETRAEDRON 330 
...SCENEOESMACEAE 
....SCENEDESMUS 6,600 12 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 

O ....CYCLOTELLA 16.000 31 

....MELOSIRA 14,000 26 

..PENNALES PENNATE 

...NIT7SCHIACEAE 

....NITZSCHIA 1,700 3 

.CHRYSoPHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 

....00HROMONAS 660 1 

GYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 6.600 12 

..0SCILLATORIALES FILAMENTOUS 

...0SCILLATORIACEAF 

....OSCILLATORIA 1.300 2 

EUGLENOPHYTA EUGLENOIDS 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 


330 1 




 

 

450�
 STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


AUG. 6, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


69,000 CELLS/ML 


CELLS/MLT
.„ORGANISM NAME _COMMON NAMET PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOPOCOCCALES 

...CHAPACIACEAE 

....SCHROEDERIA 980 1 

...MICPACTINIACEAE 


LT 0
....GOLENKINIA 

....mICRACTINIUM 2,500 4 

...00CYSTACEAE 

....ANKISTRODESMUS 2.1,00 4 

....KIRCHNERIELLA 610 1 

....00CYSTIS 490 1 

...SCENEDESmACEAE 

....ACTINASTRUM 490 1 


0 ....SCENEDESmUS 12.000 18 

..VOLVOCALES 

...PHACOTACEAE 


LT
 0 

CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


0 ....CYCLOTELLA 11,000 16 
....MELOSIRA 2,800 4 
..PENNALFS PENNATE 
...ACHNANTHACEAE 

....PHACOTUS 


1. 0 
...DIATOMACEAE 


LT
....DIATOmA 0 

....FRAGILARIA 740 1 

...NAVICULACEAE NAVICOLOIO 
LT 0....NAVICULA 

...NUPSCHIACEAE 

....NITZSCHIA 1,200 2 

...ACHmANTHACEAE 


LT
 0....RHOICOSPHENIA 

CYANOPHYTA HLUE-GREEN ALGAE 

.mYx0PHYCEAE 

..CHROOCOCCALES COCCOID 

...CHRo000CCACEAE 

....AGmENELLUM 5,900 
 9 


0T
....ANACYSTIS 11,000 17 

LT
 0 

..0SCILLATORIALES FILAMENTOUS • 

...NOSTOCACEAE 


LT


....GOmPHOSPHAERIA 


....ANAHAENA 0 


....AP,ANI7OmENON 
 12,000 18
...0SCILLATORIACEAF 


....OSCILLATORIA 

1,500 2EUGLENOPHYTA 
 EUGLENOIOS


.CRYPTOPHYCEAE 
 CRYPTOMONADS 


..CRYPTOmONIDALES 


...CPYPTOCHRYSIDACEAE 


....CHPOOmONAS 

490 1...CRYPTOmONODACEAE 


LT
....CRYPTOmONAS 

.EUGLENOPHYCEAE 
 0 
..FUGLENALES 

...EOGLENACEAE 


LT
....PHACUS 

LT
 0 

PYRRHOPHYTA 

....TRACHELOMONAS 


0 

.DINOPHYCEAE 
 DINOFLAGELLATES


..GYMNODINIALES 


...GYmNODINIACEAE 

LT
....GYmNODINIum 

..PEPIOINIALES 
 0 

...CFRATIACEAE 

LT
....CERATIUM 




451 STREAMS TRIBUTARY TO LAKE HURON�
 

04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SEP. 1, 1976 
1530 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

42,000 CELLS/ML 

_ORGANISM __ NAME _COMMON NAME CELLS/ML PER CENT 

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...COELASTRACEAE 

L ....COELASTRUM 
...HYDRODICTYACEAE 

L�....PEDIASTRUM 
...00CYSTACEAE 

GREEN ALGAE 

0 

0 

....ANNISTRODESMUS 
L�....00CYSTIS 
L ....SELENASTRUM 
....TETRAEDRON 
...SCENEDESMACEAE 

L ....CRUCIGENIA 
D ....SCENEDESMUS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 

2,000 

330 

7,200 

5 
0 
0 
1 

0 
17 

....CHLAMYDOMONAS 

...PHACOTACEAE 

....PHACOTUS 
TOTALS 

330 

11,000 

1 

__Z 
26 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 

D ....CYCLOTELLA 
..PENNALES 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 

DIATOMS 
CENTRIC 

PENNATE 
NAVICULOID 

10,000 

330 

25 

1 

TOTALS 12,000 30 

CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 

0�....ANACYSTIS 
..0SCILLATORIALES 
...0SCILLATORIACEAE 

D ....OSCILLATORIA 

BLUE-GREEN ALGAE 

COCCOID 

FILAMENTOUS 

TOTALS 

8,200 

_2.3.512 
18,000 

20 

12 
43 

EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 

EUGLENOIOS 
CRYPTOMONADS 

...CRYPTOMONODACEAE 


....CRYPTOMONAS� ____ttl��
-z 
TOTALS�2
660 


.EUGLENOPHYCEAE 


..EUGLENALES 


...EUGLENACEAE 

L ....PHACUS� 0 

L ....TRACHELOMONAS� 0 


PYRRHOPHYTA FIRE ALGAE 

.DINOPHYCEAE DINOFLAGELLATES 

..PERIDINIALES 

...CERATIACEAE 


L ....CERATIUM 
 0 

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

L�
LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
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 STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

ONCE-DAILY 


DAY OCTTTDECTTFEBTTAPRTTJUNTTAUGTT
NOV JAN MAR MAY JUL SEP 


1 810 786 610 ........ 417 ...... 475 586 505 732 875 
2 815 831 ...,..... 717 472 500 493 477 756 835 
3 802 849 625 655 459 541 510 489 ..,., 767 
4 774 736 661 ......... ....... 525 ...... 557 523 695 788 
5 774 693 668 •...... 354 503 533 ......... 548 683 ........ 

6 734 733 715 301 510 491 629 598 713 741 
7 768 711 659 .... 314 ..... 430 657 572 741 829 
8 773 676 647 ......... 314 517 399 678 582 687 949 
9 626 726 633 ....m,, 322 535 396 ....... 609 713 ---
10 777 774 654 343 ....... 426 665 627 842 991 

11 733 748 --- 357 612 ........ 633 575 718 
12 749 675 680 373 626 489 716 643 722 
13 
14 

666 
682 

672 
686 

726 
713 .,..... 

378 
390 

541 
535 

510 
520 

629 
m..... 

708 
..” 

727 
861 

15 682 682 554 ...... ..,..... 582 538 706 689 888 

16 659 712 461 ..me. 391 595 549 .... 743 722 817 
17 659 739 450 ........ ...... --- 575 560 697 835 R16 
18 663 776 491 ...... ........ --- 711 701 751 ---
19 742 729 532 .e.e., 391 '....... ......... 527 633 715 736 683 
20 893 720 558 378 437 ........ 549 644 723 ........ 678 

21 987 728 605 376 363 517 687 ...... 732 777 
22 ,....... 719 633 384 ....e, 549 760 724 700 ---
23 ........ 730 648 ...,.... 394 319 ....... 557 689 .......... 751 823 
24 985 748 661 408 396 ....e. 610 ....e. 818 788 823 
25 ........... 853 .,...... e,...... 410 413 .......e. 633 699 836 772 829 

26 862 720 652 416 418 599 703 836 736 823 
27 853 734 667 398 423 399 .....e. 659 875 . ..... ---
28 892 817 689 391 432 392 551 723 830 794 918 
29 821 788 690 --- 421 439 420 625 826 830 783 756 
30 764 796 651 .e.,..... ,,e,... 455 446 614 672 753 855 ---
31 743 ....e. 666 ..... 452 ........ 633 --- 753 835 

MAX 987 853 726 633 826 875 
MIN 626 672 450 396 493 477 

TEMPERATURE (DEG. C) OF MATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
ONCE-DAILY 

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

1 15.5 9.0 2.5 0.0 13.0 18.5 20.0 24.5 21.5 
2 14.0 10.5 0.5 0.0 7.5 12.0 19.5 19.0 25.0 21.0 
3 
4 

12.5 
14.5 

11.5 
13.0 1.0 

0.0 0.0 
0.0 

8.0 
9.0 

9.5 
”e.. 

19.5 
21.0 

19.5 
21.5 

......... 
23.0 

20.0 
21.0 

5 --- 13.5 2.0 0.0 9.0 12.5 --- 23.5 22.5 ---

6 15.5 13.5 2.5 0.0 0.0 10.0 11.0 23.5 24.5 22.5 21.0 
7 15.0 --- 2.5 0.0 0.0 --- 10.0 24.5 24.5 21.5 21.0 
8 14.5 14.5 2.0 0.0 0.0 ......... 10.0 9.0 24.5 24.5 22.0 21.5 
9 14.0 14.5 1.5 0.0 0.0 10.0 12.5 ,,...... 24.5 22.0 ---
10 14.0 12.5 1.5 0.0 0.0 14.5 24.5 25.0 23.0 21.0 

11 13.5 11.0 .....,. 0.0 ......... 9.5 ......e, 25.0 25.5 24.0 ---
12 10.0 1.5 0.0 0.0 2.0 9.0 15.5 25.0 25.0 20.0 
13 14.0 9.5 2.0 0.0 0.0 2.0 10.0 16.0 25.0 24.5 21.0 
14 15.5 7.0 5.0 0.0 0.0 2.0 11.5 17.5 ........ --- 21.0 
15 17.0 6.0 6.0 0.0 0.0 e...... 14.5 17.5 26.0 26.5 21.0 

16 16.0 6.5 5.0 0.0 0.0 2.0 15.5 17.5 26.5 22.5 19.5 
17 14.0 7.0 3.0 0.0 0.0 ”... 16.5 23.5 25.5 23.0 19.0 
18 13.5 8.5 0.0 0.0 0.0 ...ea,. 23.5 24.5 23.5 ---
19 10.5 9.0 0.0 0.0 0.0 ....... ......... 15.0 24.0 24.5 24.0 20.0 
20 11.5 9.0 0.0 0.0 0.5 7.0 m..... 17.0 24.5 24.0 ......... 19.0 

21 12.5 8.0 0.0 0.0 0.0 4.5 ....... 17.5 24.0 ....e... 25.5 19.0 
22 12.5 6.5 0.0 0.0 0.0 ...... 18.0 24.0 24.5 26.0 ---
23 ........, 5.0 0.0 0.0 0.0 4.5 ...... 17.5 24.0 ....... 24.5 16.0 
24 14.5 4.0 0.0 0.0 0.5 7.5 ...e.e. 17.5 23.5 26.0 25.0 15.0 
25 ........ 3.0 0.0 0.0 1.0 8.0 17.0 23.5 26.0 25.0 15.0 

26 1:1.0 2.0 0.0 0.0 1.5 9.0 ........ 18.0 24.0 26.0 25.0 15.0 
27 12.0 1.5 0.0 0.0 2.0 8.0 7.0 ...... 25.0 25.0 ......... ---
28 11.5 2.0 0.0 0.0 ......e. 8.5 7.5 19.5 25.0 25.0 24.0 14.5 
29 11.0 2.0 0.0 0.0 7.5 9.5 19.0 24.5 24.0 23.0 14.5 
30 9.5 5.0 0.0 0.0 9.5 11.0 18.5 21.5 25.0 24.0 
31 8.5 ..... 0.5 0.0 8.5 ....... 18.5 ...... 24.5 22.0 

MAX 17.0 14.5 6.0 0.5 2.0 19.5 26.0 26.5 
MIN 8.5 1.5 0.0 0,0 0.0 9.0 18.5 19.0 



--- 

TT

453
STREAMS TRIBUTARY TO LAKE HURONT
 

04158500 PIGEON RIVER NEAR ONENDALE, MI 


LOCATION.--Lat 43°45'49", long 83°14'46", in SA 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.--55 mil (140 km2), approximately. 


PERIOD OF RECORD.--October 1952 to current year. 


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.--24 years, 31.9 ft3/s (0.903 m3/s), 7.88 in/yr (200 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,550 ft3/s (72.2 m3/s) Mar. 25, 1954, gage height, 10.75 ft (3.277 m), from rating 

curve extended above 1,200 ft3/s (34.0 m3/s), site and datum then in use; minimum, 0.1 ft T
(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 (*): 


DischargeTGage heightT DischargeT
Gage height 

Date TimeTT(ft) DateT(ft3/s) (m3/s) (ft)TT
(ft3/s) (m3/s)T(m)TT TimeT (m) 


Feb. 19T780 ice jamT 1000 27.4 2.996
22.1TT Mar. 21T969TT9.83TT

Feb. 26T680 ice jamT 0800 22.3 2.688
19.3TT Mar. 28T788TT8.82TT

Mar. 6T*1,040 29.5T May 6T789 22.3T
*a10.47 3.191T 1800T8.77 2.673 

Mar. 13T710 20.1T
ice jam 


a Ice jam. 


Minimum daily discharge, 1.1 ft3/s (0.031 m3/s) Aug. 29, 30. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


JAN MAR MAY JUL SEP
DAY OCT NOV DECTTFEBTTAPRTTJUNTTAUG 


1 4.9 3.8 51 13 12 270 85 24 4.7 2.3
56T44 

2 4.7 4.1 34 13 12 85 21 47 3.9
210 53T 2.7 


4.9 12 84T 2.4
3 4.4 21 12 200 78 19 29 3.7 

4 4.1 7.9 19 12 12 67 16 21 3.1
300 86T 2.3 

5 4.3 6.4 17 12 12 600 58 15 2.4 2.3
72T15 


6 4.1 5.0 29 12 12 900 52 14 12 2.4 2.2
535�

7 4.1 48 12 400 46 13 11 2.3
4.9 11 440� 2.0 


5.0 11 152T 2.0
8 4.3 36 12 170 42 13 12 2.1 

9 4.4 4.9 27 11 12 120 39 12 13 2.1 2.3
97�


5.9 11 79� 3.5
10 4.4 24 12 123 38 11 18 2.7 


11 4.4 8.3 21 11 13 107 37 11 31 2.0
88T 3.3 

9.8 17 1.5 2.6
12 4.5 7.6 18 11 15 120 35 83T


68T 2.2
13 4.5 6.8 20 11 16 560 34 8.4 11 2.2 

14 4.3 6.4 64 11 19 450 33 8.2 9.2 2.4
59T 2.1 


11 54T 2.3
15 4.5 5.9 216 25 260 33 7.9 9.3 4.1 


5.6 11 60T 2.6
16 4.4 191 100 190 31 10 16 3.5 

17 4.5 5.3 74 11 250 120 29 10 10 3.0
73T 3.0 


11 8.6 7.5 2.7 2.9
18 4.5 5.1 50 380 100 27 71T

4.8 10 58T 2.7
19 4.5 42 620 250 26 10 5.9 2.3 

4.7 50T 2.7
20 4.5 34 11 780 761 26 9.5 5.6 1.3 


47T 3.0
21 4.4 5.6 29 11 540 884 25 8.4 9.4 1.5 

6.0 26 7.8 7.7 1.9 3.0
22 4.1 25 11 460 376 43T

5.5 12 125 39T 2.8
23 4.1 21 390 29 7.6 5.9 1.7 


36T 2.7
24 3.9 5.0 19 12 350 105 32 7.4 4.4 1.7 

34T 2.7
25 3.8 5.5 17 12 350 105 106 9.0 3.7 1.9 


26 3.8 6.1 16 12 640 90 281 7.2 1.8 2.8
31T3.2 

29T 3.0
27 3.6 7.7 15 12 600 159 131 6.0 3.1 1.2 


9.7 12 5.7
28 3.4 14 450 630 94 27T3.1 1.3 3.0 

29 3.4 11 13 12 370 75 6.4 6.7 1.1
281 26T 2.7 


26T1.1
30 3.7 38 13 12 --- 148 63 11 6.9 2.5 

31 3.7 --- 13 12 105 --- 25T5.9 1.8 ---


2681T 78.6 

MEAN 4.20 7.11 39.7 11.5 224 297 58.8 10.9 2.30 2.62 

TOTAL 130.2 213.4 1231 357 6488 9219 1763 327.9 404.5 71.4 


86.5T13.0 

MAX 4.9 38 216 13 780 900 535T47 4.7 3.5
281 24 

MIN 3.4 3.8 13 10 12 90 25 5.7 3.1 1.1
25T 2.0 

CFSM .08 .13 .72 4.07 5.40 1.07 .20 .24 .04 .05
.21 1.57T

IN. .09 .14 .83 4.39 6.24 1.19 .22 .27 .05
.24 1.81T .05 


CAL YR 1975TTOTAL 14015.1 MEAN 38.4 CFSMTINT
MAX 796 MIN 2.0 .70 9.48 

TOTAL 22965.0 MEAN 62.7 MAX 900 MIN�IN 15.53
MIR YR 1976� 1.1 CFSM 1.14 
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04159500 BLACK RIVER NEAR FARGO, MI 


LOCATION.--Lat 43°05'32", long 82°37'05", in NI# 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 mg (1,243 km2). 


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) above mean sea level (levels by Michigan Department of Natural 

Resources). Prior to July 9, 1954, 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, May 25 to June 29, which are 

'poor. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 282 ft3/s (7.986 m3/s), 7.98 in/yr (203 mmVyr). 


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 (*): 


Gage height 

DateTTimeT(ft3/s) (m3/s)T(m)TT TimeT(ft)TT


DischargeTGage heightT DischargeT

(ft) DateT(ft3/s) (m3/s) (m) 


Feb. 22 0700TT123TT Mar. 6T*8360T*14.07 4.289
4360 10.57 3.222T 0500T237T

Feb. 27 1700TT104TT May 7T3870T10.11 3.082
3680 9.72 2.963T 2000T110T


Minimum discharge, 14 ft3/s (0.40 m3/s) Sept. 1, 8, 9, 25; minimum gage height, 1.76 ft (0.536 m) Sept. 1, 8, 9. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 27 19 180 65 55 2040 473 469 90 90 46 16 

2 24 24 189 65 55 1830 454 391 85 382 38 16 

3 24 25 150 65 55 4150 482 367 80 340 33 19 

4 22 26 104 60 55 6860 397 406 77 210 30 18 

5 23 32 94 60 55 6510 318 334 70 137 28 18 


6 26 33 295 60 55 7740 268 606 65 95 27 18 

7 26 30 613 60 58 6140 235 3280 60 76 26 17 

8 21 30 457 60 60 5610 205 3260 55 71 29 16 

9 20 29 288 60 60 3880 180 2060 50 68 29 18 

10 20 34 209 60 65 2340 165 944 48 89 25 30 


11 18 40 172 55 70 1590 159 538 46 127 24 28 

12 18 49 145 55 90 1110 145 463 44 112 23 32 

13 23 46 137 55 130 2010 137 376 43 80 29 33 

14 20 43 378 55 220 2940 129 288 43 61 139 28 

15 20 40 1680 55 400 2310 125 242 43 171 205 25 


16 18 39 2400 55 900 1410 135 238 45 252 165 24 

17 18 36 1460 55 2200 1010 156 288 50 108 84 23 

18 18 32 600 55 2900 688 165 370 55 78 57 23 

19 21 30 400 55 3300 521 141 298 60 59 44 23 

20 24 30 230 55 3400 1170 119 232 80 51 36 23 


21 20 31 170 55 3880 2400 108 250 120 100 32 22 

22 20 34 140 55 4240 2870 110 258 100 150 28 19 

23 21 39 120 55 3390 1540 107 176 80 100 26 19 

24 20 36 100 55 2600 771 107 145 80 72 23 16 

25 21 36 90 55 2440 642 971 120 180 53 22 16 


26 28 38 85 55 3320 553 3240 110 160 44 20 19 

27 25 45 80 55 3610 470 2870 100 110 39 19 19 

28 21 67 75 55 3470 555 2320 95 80 36 21 19 

29 20 91 70 55 2710 839 1330 95 65 35 20 19 

30 19 122 70 55 --- 754 688 95 66 37 19 19 

31 19 --- 70 55 593 --- 95 --- 47 18 -....-


TOTAL 665 1206 11251 1770 43843 73846 16439 16989 2230 3370 1365 635 

MEAN 21.5 40.2 363 57.1 1512 2382 548 548 74.3 109 44.0 21.2 

MAX 28 122 2400 65 4240 7740 3240 3280 180 382 205 33 

MIN 18 19 70 55 55 470 107 95 43 35 18 16 

CFSM .04 .08 .76 .12 3.15 4.96 1.14 1.14 .15 .23 .09 .04 

IN. .05 .09 .87 .14 3.40 5.72 1.27 1.32 .17 .26 .11 .05 


CAL YR 1975�110368 MAX 8640 MIN 18 IN�
TOTAL MEAN 302� CFSM .63 8.55 

WTR YR 1976�TOTAL 173609 MAX 16 IN 13.45
MIN�
MEAN 474�7740 CFSM .99 
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04160570 NORTH BRANCH BRIF RIVER AT IMLAY CITY, MI 


LOCATION.--Lat 43°01'49", long 83°04'02", in SW4 NW% 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. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--11 years, 12.0 ft3/s (0.340 m3/s), 9.05 in/yr (230 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 334 ft3/s (9.46 m3/s) Apr. 19, 1975, gage height, 9.33 ft (2.844 m); minimum, 

0.06 ft3/s (0.002 m3/s) July 25, 26, 27, 1966, Aug. 15, 1967; minimum gage height, 2.96 ft (0.902 m) July 25, 26, 27, 1966. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 60 ft3/s (1.70 m3/s) and maximum (*): 


Discharge Gage height DischargeTGage height 

DateTTimeT (ft)T DateT(ft3/s) (m3/s) (ft)TT
(ft3/s) (m3/s) (m) TimeT (m) 


Dec. 15 0900 90 2.55 5.32 1.622 5 1500 *179 5.07 *7.12 2.170
Mar.T

Feb. 18 2100 130 3.68 6.23 1.899 Mar. 13 0300 80 2.27 5.14 1.567 

Feb. 21 2200 123 3.48 6.07 1.850 Apr. 25 2100 127 3.60 6.27 1.911 

Feb. 25 2200 92 2.61 5.35 1.631 MayT0600 107 3.03 1.762
7 5.78 


Minimum discharge, 0.44 ft3/s (0.012 m3/s) Sept. 8, gage height, 3.11 ft (0.948 m) 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 4.2 5.8 28 8.0 6.2 30 17 17 8.0 9.0 3.1 1.1 

2 5.5 6.4 17 7.5 6.2 59 20 18 7.1 12 2.8 .93 

3 4.2 7.8 13 7.5 6.2 135 18 25 6.4 8.7 1.8 1.3 

4 3.8 7.7 11 7.0 6.2 154 16 19 5.0 6.9 2.1 .85 

5 3.0 6.9 11 7.0 6.5 166 15 15 4.2 5.3 2.3 .84 


6 3.9 6.4 49 7.0 6.5 132 13 42 3.8 3.8 2.8 1.0 

7 3.4 7.3 41 7.0 6.5 72 11 96 3.7 7.6 2.4 .72 

8 3.1 9.1 24 7.0 7.0 47 9.9 59 3.2 6.3 2.5 .51 

9 3.9 7.6 19 7.0 7.0 39 9.0 38 2.9 4.5 2.1 2.1 

10 4.5 11 16 7.0 7.0 36 8.7 27 2.7 4.5 1.6 4.2 


11 4.2 11 14 6.5 8.0 34 9.0 26 2.7 4.2 1.4 2.6 

12 4.0 9.1 13 6.5 12 39 7.8 22 2.7 3.5 1.9 2.0 

13 4.6 8.1 15 6.5 20 66 7.7 17 3.2 2.6 1.7 1.7 

14 4.8 7.5 41 6.5 30 45 7.4 15 2.6 2.0 3.5 1.6 

15 4.0 6.8 82 6.5 50 40 7.4 14 2.6 1.7 3.0 2.1 


16 3.8 6.4 52 6.5 90 33 20 17 4.7 1.5 2.4 2.7 

17 3.7 6.1 26 6.4 110 31 16 17 4.1 1.6 2.0 3.0 

18 4.2 5.8 19 6.2 113 22 13 15 4.0 1.8 2.0 2.5 

19 5.7 5.6 14 6.2 117 23 9.6 12 17 1.5 1.8 2.2 

20 5.1 5.9 11 6.2 86 25 7.7 10 14 1.2 1.4 2.1 


21 5.2 8.7 11 6.2 95 31 7.1 8.7 12 1.4 2.2 2.6 

22 4.8 7.8 10 6.2 113 22 7.3 7.7 9.5 1.7 1.5 2.7 

23 4.3 6.8 9.5 6.2 79 19 7.0 7.2 7.0 1.8 1.3 2.5 

24 4.7 6.2 9.0 6.2 65 17 7.9 6.9 7.5 2.3 1.1 2.3 

25 5.7 6.8 9.0 6.2 E15 18 86 6.6 14 1.6 .94 2.2 


26 5.7 7.3 8.5 6.2 77 16 111 6.2 9.6 1.3 1.4 3.2 

27 5.9 7.9 8.5 6.2 57 20 66 6.1 6.3 1.3 1.0 4.4 

28 5.2 9.0 8.5 6.2 44 27 41 6.1 4.9 2.2 .88 3.6 

29 4.9 9.2 8.0 6.2 35 22 29 7.2 4.5 5.6 .84 3.1 

30 4.7 31 8.0 6.2 --- 19 22 8.7 8.5 3.6 .78 2.9 

31 4.5 -- 8.0 6.2 17 --- 8.3 --- 3.0 1.1 ---


TOTAL 139.2 249.0 614.0 204.2 1351.3 1456 627.5 600.7 188.4 116.0 57.64 65.55 

MEAN 4.49 8.30 19.8 6.59 46.6 47.0 20.9 19.4 6.28 3.74 1.86 2.19 

MAX 5.9 31 82 8.0 117 166 111 96 17 12 3.5 4.4 

MIN 3.0 5.6 8.0 6.2 6.2 16 7.0 6.1 2.6 1.2 .78 .51 

CFSM .25 .46 1.10 .37 2.59 2.61 1.16 1.08 .35 .21 .10 .12 

IN. .29 .51 1.27 .42 2.79 3.01 1.30 1.24 .39 .24 .12 .14 


CAL YR 1975�6077.04 MEAN 16.6 MAX 307 MIN�CFSM .92 IN 12.56
TOTAL .70 

MIR YR 1976�TOTAL MEAN 15.5 MIN�CFSM .86
5669.49 MAX 166 .51 IN 11.72 


http:�6077.04
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04160600 BELLE RIVER AT MEMPHIS, MI 


LOCATION.--Lat 42°54'03", long 82°46'09", in NW1/4 SE4 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.--14 years, 89.0 ft3/s (2.520 m3/s), 8.00 in/yr (203 m/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, 
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3.1 ft3/s (0.088 m3/s) Mar. 10, 1964, gage height, 1.19 ft (0.363 m). 


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 (*): 


DischargeTGage heightT DischargeTGage height 

DateTTimeT (m)T TimeT (ft)TT
(ft3/s) (m3/s)T DateT(ft3/s) (m3/s) (m)
(ft)T


Dec. 16 0600 648 18.4 4.76 1.451 Mar. 13 2200 722 20.4 4.99 1.521 
Feb. 19 1500 *1790 50.7 *7.32 2.231 Apr. 26 0800 1500 42.5 6.91 2.106 
Feb. 21 2400 1560 44.2 7.01 2.137 MayT7 2300 1000 28.3 5.87 1.789 
Mar.T5 2300 1560 44.2 7.02 2.140 

Minimum discharge, 5.2 ft3/s (0.15 m3/s) Sept. 6, 7, 9, gage height, 1.30 ft (0.396 m). 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 24 23 287 52 44 269 106 169�25 17 6.2
40 

2 24 24 201 50 44 110 38 31 14
445 155� 6.2 

3 24 30 125 44 1060 129 34 31 13
50 173� 5.8 

4 23 34 95 49 44 1250 117 209�28 12 5.8
32 

5 22 37 72 48 45 1360 99 29 23 12
159� 6.2 


32 47 195� 5.8
6 21 296 45 1230 87 27 20 14 

30 47 746� 5.8
7 20 521 45 860 79 25 19 13 


8 20 30 370 46 46 605 73 23 20 13
827� 5.5 

9 20 35 200 47 337 66 21 22 12
46 540� 6.2 

10 44 45 19 21 it 9.4
21 152 48 249 58 323�


73 45 213� 13
11 25 120 54 227 55 19 20 11 

71 44 177� 13
12 25 103 75 251 55 18 18 9.8 

54 44 137� 10
13 24 120 130 587 53 18 18 10 


14 24 344 44 210 596 52 17 16 13
45 113� 9.0 

15 25 40 43 400 402 51 17 13
539 95�15 8.6 


16 25 37 607 43 745 307 61 17 15 14
104� 8.6 

35 42 117� 10
17 23 413 1470 231 113 19 14 13 


18 23 33 215 42 1480 171 106 20 13 11
92� 11 

19 23 31 118 42 1690 147 79 23 12 9.8
87� 11 


31 42 76� 10
20 26 100 1390 191 60 27 12 9.0 


21 29 33 85 42 1230 347 52 32 12 8.2
66� 9.8 

22 28 40 75 42 1430 239 53 27 11 7.8
67� 9.0 

23 27 41 70 42 1030 163 54 25 11 8.2
52� 10 


37 42 40� 9.8
24 27 66 734 137 54 23 11 7.8 

35 42 38� 9.4
25 26 63 650 125 487 23 13 7.8 


26 27 36 60 43 740 1290 30 13 7.4 11
113 39�

27 28 42 58 43 617 108 924 29 12 7.4
39� 11 

28 27 42 56 43 462 620 23 11 7.0 13
143 38�

29 27 59 55 43 337 363 21 13 6.6 14
163 38�


186 43 38� 12
30 26 54 --- 139 227 21 18 6.2 

--- --..
31 24 53 43 123 --- 41�19 6.2 ---


TOTAL 758 1320 5693 1379 15326 12575 5203�537 325.2 276.1
5733 737 

MEAN 24.5 44.0 184 406 191 24.6 17.3 10.5
168� 9.20 

MAX 29 186 607 52 1690 1290 40 31 17 14
1360 827�

MIN 20 23 53 42 44 51 17 11 6.2
108 38� 5.5 

CFSM .16 .29 1.22 .29 3.50 2.69 1.26 .16 .11 .07
1.11� .06 

IN. .19 .33 .34 3.78 3.10 1.41 .18 .13 .08 .07
1.40 1.28�


CAL YR 1975�54608.3 MAX 3320 MIN 9.5 IN 13.45 

TOTAL MEAN 136� CFSM .90 

TOTAL MEAN 150� CFSM .99 


MTR YR 1976�49862.3 MAX 1690 MIN 5.5 IN 12.28 
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04160800 SASHABAW CREEK NEAR DRAYTON PLAINS, MI 


LOCATION.--Lat 42°43'12", long 83'21'13", in SEh sec.26, T.4 N., R.9 E., Oakland County, Hydrologic Unit 04090003, on right bank 25 ft 

(8 m) upstream from bridge on Maybee Road, 1.1 mi (1.8 km) upstream from mouth, and 2.5 mi (4.0 km) northeast of Drayton Plains. 


DRAINAGE AREA.--20.9 mil (54.1 km2). 


PERIOD OF RECORD.--October 1959 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Metal V-notch weir Aug. 30, 1961, to Mar. 6, 1968. Altitude of gage is 970 ft (296 m) 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.--17 years, 12.5 ft3/s (0.354 m3/s), 8.12 in/yr C206 ma/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, 


STREAMS TRIBUTARY TO LAKE ST. CLAIR 


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 m2/s) and maximum (*): 


Discharge Gage height Gage height
DischargeT

DateTTime (ft3/s) (m3/s) (m) TimeT(ft)TT
(ft)T DateT(ft3/s) (m3/s) (m) 


Feb. 23 0800 *126 
Mar.T5 1400 105 
Mar. 13 0900 79 
Mar. 17 0800 100 

3.57 
2.97 
2.24 
2.83 

*4.14 
3.98 
3.73 
3.90 

1.262 
1.213 
1.137 
1.189 

Mar. 21 1000 66 
Apr. 25 2100 86 
MayT7 0800 83 
MayT16 1200 46 

1.87 
2.44 
2.35 
1.30 

3.57 
3.79 
3.76 
3.31 

1.088 
1.155 
1.146 
1.009 

Minimum discharge, 1.0 ft3/s (0.028 m3/s) Sept. 8, 9, gage height, 1.79 ft (0.546 m). 

DISCHARGE.� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 

MEAN VALUES 

DAY OCT Nov DECTTJAN FEB��MAR APR��MAY JUN�JUL AUG SEP 

1 18 8.1 30 19 18�55 39 31 18 18 4.7 1.7 
2 16 8.6 27 19 18�64 39 32 16 13 4.4 1.6 
3 15 15 23 19 18�81 37 36 15 11 4.0 1.5 
4 14 15 21 19 18�86 33 33 13 9.0 3.7 1.4 
5 10 15 21 19 18�96 31 32 12 8.0 3.5 1.3 

6 9.0 14 35 19 18�88 37 45 11 7.0 4.3 1.2 
7 8.5 17 32 19 18�80 30 78 10 6.3 3.9 1.2 
8 8.5 19 27 19 18�70 26 63 9.7 5.8 3.7 1.1 
9 8.7 17 24 19 18�64 26 50 9.0 5.2 3.5 1.3 
10 8.9 22 23 19 19�62 26 41 8.5 6.5 3.5 2.2 

11 8.8 21 22 19 21�61 31 33 7.9 6.6 3.3 2.0 
12 8.5 20 22 19 22�62 30 30 7.7 6.0 3.2 1.6 
13 8.1 19 25 19 23�76 28 35 7.0 5.7 3.2 1.4 
14 7.7 18 37 19 24�70 26 31 6.2 5.2 4.5 1.3 
15 7.4 16 43 19 25�67 24 30 5.2 4.9 4.8 1.4 

16 7.3 16 35 18 35�62 35 43 6.6 4.5 4.1 1.6 
17 7.4 15 30 18 50�61 32 40 5.2 4.1 3.8 1.7 
18 8.0 16 25 18 57�50 33 35 4.5 3.9 3.1 1.6 
19 9.6 16 19 18 59�50 27 31 11 3.5 3.4 1.6 
20 9.7 17 18 18 58�50 21 28 13 3.7 3.4 1.7 

21 9.4 19 18 18 63�63 22 26 9.2 4.0 2.7 1.8 
22 8.8 18 18 18 86�56 25 24 8.1 3.4 2.4 1.7 
23 8.4 17 19 18 82�51 21 22 10 4.0 2.4 1.6 
24 8.4 17 19 18 61�47 22 22 18 4.1 2.1 1.5 
25 9.2 17 19 18 59�47 63 21 16 3.7 1.9 1.6 

26 9.6 17 19 19 59�44 77 20 13 3.4 2.5 2.1 
27 9.3 17 19 19 58�46 61 19 9.0 3.3 3.7 3.1 
28 8.6 18 19 18 56�53 48 18 8.0 3.5 2.9 2.5 
29 8.1 20 19 18 55�46 39 18 10 7.3 2.3 2.2 
30 7.9 33 19 18 45 33 19 16 6.3 2.1 2.1 
31 7.7 19 18 41 19 5.5 1.9 

TOTAL 294.5 517.7 746 575 1134�1896 1022 1005 313.8 186.4 102.9 50.6 
MEAN 9.50 17.3 24.1 18.5 39.1�61.2 34.1 32.4 10.5 6.01 3.32 1.69 
MAX 18 33 43 19 86�96 77 78 18 18 4.8 3.1 
MIN 7.3 8.1 18 18 18�41 21 18 4.5 3.3 1.9 1.1 
CFSM .45 .83 1.15 .89 1.87�2.93 1.63 1.55 .50 .29 .16 .08 
IN. .52 .92 1.33 1.02 2.02�3.37 1.82 1.79 .56 .33 .18 .09 

CAL YR 1975�TOTAL 8798.1 MEAN 24.1 MAX 85��MIN 2.8 CFSM 1.15 IN 15.66 
WTR YR 1976�TOTAL 7843.9 MEAN 21.4 MAX 96 MIN���1.1 CFSM 1.02 IN 13.96 
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04160900 CLINTON RIVER NEAR DRAYTON PLAINS, MI 


LOCATION.--Lat 42°39'37", long 83°23'25", in NETS 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, non-

recording gage at same site and datum. 


REMARKS.--Records good. Some regulation and occasional diversion for lake level control at many lakes above station. Several observa­
tions of water temperature were made during the year. 


AVERAGE DISCHARGE.--17 years, 52.5 ft3/s (1.487 m3/s), 9.00 in/yr (229 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, 221 ft3/s (6.26 m3/s) Mar. 7, 8, gage height, 4.65 ft (1.417 m); minimum, 16 ft3/s 

(0­.45 m3/s) Aug. 25, Sept. 8, 9, 20, 21, minimum gage height, 2.21 ft (0.674 n) Aug. 25, Sept. 20. 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 78 46 70 83 70 168 148 140 83 75 24 23 

2 78 45 75 83 71 180 149 133 79 78 23 21 

3 74 52 77 83 71 188 149 129 71 48 23 19 

4 68 55 78 83 71 193 146 128 58 51 25 19 

5 62 57 77 86 70 211 140 127 34 50 25 18 


6 57 58 85 82 67 213 140 146 36 49 28 18 

7 57 62 83 82 68 218 136 164 39 46 27 17 

8 55 62 82 82 67 221 132 168 41 45 25 17 

9 55 63 82 81 64 215 129 172 37 50 25 18 

10 50 65 81 80 64 210 120 172 37 57 25 19 


11 46 62 83 81 66 206 115 169 30 57 24 18 

12 45 61 84 80 66 207 106 164 28 56 24 18 

13 46 71 85 81 68 210 101 156 28 51 25 18 

14 45 77 86 80 69 208 100 147 28 44 26 17 

15 44 78 91 80 73 207 93 144 32 37 26 18 


16 48 78 90 78 79 204 93 149 39. 35 25 18 

17 51 78 90 77 88 196 87 144 25 22 25 18 

18 51 76 88 76 98 189 83 136 23 22 25 17 

19 51 74 86 72 102 180 81 132 29 22 25 17 

20 53 71 84 70 106 175 81 128 29 22 24 17 


21 54 69 84 69 122 176 82 126 30 22 23 16 

22 55 66 84 69 133 171 78 126 31 22 23 17 

23 55 67 84 71 141 171 78 122 31 22 27 18 

24 55 69 83 68 150 172 81 119 34 22 37 18 

25 60 69 82 68 156 166 102 113 51 22 18 19 


26 61 67 83 69 159 163 104 106 66 22 21 23 

27 60 70 84 69 160 166 118 99 69 23 22 25 

28 56 68 83 69 161 166 135 90 73 25 18 25 

29 53 68 84 68 163 163 143 88 64 29 17 24 

30 51 72 84 69 --- 164 143 87 47 26 18 25 

31 49 --- 83 69 157 --- 86 --- 25 36 ---


TOTAL 1723 1976 2575 2358 2843 5834 3393 4110 1302 1177 759 575 

MEAN 55.6 65.9 83.1 76.1 98.0 188 113 133 43.4 38.0 24.5 19.2 

MAX 78 78 91 86 163 221 149 172 83 78 37 25 

MIN 44 45 70 68 64 157 78 86 23 22 17 16 

CFSM .70 .83 1.05 .96 1.24 2.37 1.43 1.68 .55 .48 .31 .24 

IN. .81 .93 1.21 1.11 1.34 2.74 1.59 1.93 .61 .55 .36 .27 


CAL YR 1975�32341 MEAN 88.6 CFSM 1.12 15.19
TOTAL MAX 204� IN�
MIN 14�

MTR YR 1976�28625 MAX 221�CFSM IN 13.44
TOTAL MEAN 78.2 MIN 16�.99 




 

STREAMS TRIBUTARY TO LAKE ST. CLAIR 459 


04161000 CLINTON RIVER AT AUBURN HEIGHTS, MI 


LOCATION.--Lat 42°38'00", long 83°13'28", in NW4 sec.36, T.3 N., R.10 E., Oakland County, Hydrologic Unit 04090003, on right bank 30 ft 

(9 m) upstream from bridge on Auburn Road (revised) at Auburn Heights, and 2.8 mi (4.5 km) upstream from Galloway Creek. 


DRAINAGE AREA.--123 mil (319 km2). 


PERIOD OF RECORD.--May 1935 to June 1939 avid 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) above mean sea level. Prior to October 1940, nonrecording gage 

at site 3.3 mi (5.3 km) upstream at datum 876.01 ft (267.008 m) above mean sea level. 


REMARKS.--Records good. Some regulation by many lakes above station. Flow includes waste from city of Pontiac water supply, most of 

which is obtained from sources outside the basin. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--23 years (1935-38, 1956-76), 101 ft3/s (2.860 m3/s), 11.15 in/yr (283 mmiyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,720 ft3/s (48.7 m3/s) Apr. 19, 1975, gage height, 5.37 ft (1.637 m); minimum► 
observed, 4.8 ft3/s (0.14 m3/s) Sept. 4, 1936, site then in use. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 460 ft3/s (13.0 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

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


Feb. 16 2300 526 14.9 3.19 0.972 Mar. 20 2200 *795 22.5 *3.77 1.149 

Feb.T1300 690 19.5 1.085 Apr. 25 1500 16.3 1.009
21 3.56 574 3.31 

Mar.T1500 660 18.7 3.50 1.067 6 2100 *795 22.5 *3.77 1.149
2 MayT

Mar.T MayT
5 0700 638 18.1 3.45 1.052 16 0300 588 16.7 3.34 1.018 

Mar. 12 2200 534 15.1 3.21 0.978 Aug. 26 2000 690 19.5 3.56 1.085 


Minimum discharge, 32 ft3/s (0.91 m3/s) Sept. 13, gage height, 1.03 ft (0.314 m). 


DISCHARGE,� TO SEPTEMBER 1976
IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 

MEAN VALUES 


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


1 176 116 156 160 128 315 296 244 198 90 36 54 

2 168 111 152 159 151 512 302 240 193 67 38 50 

3 166 140 146 157 138 408 282 247 186 87 40 45 

4 152 118 148 152 134 334 267 239 168 90 40 40 

5 143 111 146 154 132 419 265 238 112 96 58 37 


6 141 111 232 158 129 391 299 455 78 98 85 35 

7 112 127 159 156 123 397 256 442 68 100 49 38 

8 102 109 155 152 120 386 250 324 66 106 52 39 

9 108 102 166 150 127 378 247 299 56 116 58 84 

10 103 215 161 143 149 377 239 308 48 128 58 65 


11 95 134 165 143 168 367 232 322 53 94 59 44 

12 91 122 169 150 157 405 230 313 45 86 69 40 

13 98 120 202 156 193 412 229 342 40 83 109 38 

14 103 113 204 158 159 364 221 307 43 75 93 41 

15 106 110 240 156 201 347 219 280 52 72 76 41 


16 117 111 196 157 261 346 261 360 86 65 75 42 

17 136 120 185 146 279 342 213 305 47 54 75 42 

18 147 124 169 130 278 338 200 285 49 46 78 39 

19 142 126 116 155 232 336 199 272 134 45 77 39 

20 138 147 115 150 215 384 197 264 51 48 74 47 


21 134 144 123 146 413 390 191 250 48 46 74 42 

22 121 135 151 143 357 347 156 242 48 42 72 41 

23 88 128 177 141 281 338 179 235 46 47 76 41 

24 80 132 179 138 272 332 202 232 132 45 77 39 

25 120 151 177 131 271 344 454 229 111 45 77 37 


26 98 138 180 157 273 324 303 225 158 52 171 76 

27 107 145 179 146 273 360 253 218 178 47 109 57 

28 131 153 169 143 270 330 239 212 197 69 81 44 

29 136 165 165 143 276 314 231 217 149 91 70 42 

30 133 184 181 137 --- 308 227 204 177 48 69 45 

31 123 --- 170 133 297 --- 208 --- 42 61 ......-


TOTAL 3815 3962 5233 4600 6160 11240 7339 8558 3017 2220 2236 1364 

MEAN 123 132 169 148 212 363 245 276 101 71.6 72.1 45.5 

MAX 176 215 240 160 413 512 454 455 198 128 171 84 

MIN 80 102 115 130 120 297 156 204 40 42 36 35 


CAL YR 1975�TOTAL 62608 MEAN 172 MAX 751�
MIN 35 

MTR YR 1976�TOTAL 59744 MAX 512�
MEAN 163 MIN 35 




460T STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161100 GALLOWAY CREEK NEAR AUBURN HEIGHTS, MI 


LOCATION.--Lat 42°40'02", long 83°12'02", in SE4 sec.18, T.3 N., R.11 E., Oakland County, Hydrologic Unit 04090003, on right bank 12 ft 

(4 m) downstream from wooden bridge on Oakland University property, and 2.7 mi (4.3 km) northeast of Auburn Heights. 


DRAINAGE AREA.--17.9 mil (46.4 km2). 


PERIOD OF RECORD.--October 1959 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Concrete control since Aug. 20, 1960. Datum of gage is 820.78 ft (250.174 m) above mean sea level (levels 

by Johnson and 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.--17 years, 9.92 ft3/s (0.281 m3/s), 7.53 in/yr (191 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.--Peak discharges above base of 90 ft3/s (2.55 m3/s) and maximum (*): 


DischargeT Discharge Gage height
Gage heightT
 
DateTTimeT(ft3/s) (m3/s)T(m)TT TimeT(ft3/s) (m3/s) (ft)T
(ft) DateT (m) 


Feb. 17 0200TT2.89T1.460TT 2100 95 2.69 4.70 1.433
102 4.79 Apr. 25T

Feb. 21 2400TT4.81 1.466TTMay 6TT
104 2,95T 2300 105 2.97 4.82 1.469 

Mar. 5 *108 *4,85T
0800TTT3.06T1.478 


Minimum discharge, 1.3 ft3/s (0.037 m3/s) Sept. 26; minimum gage height, 1.86 ft (0.567 m) Aug. 12, 24. 


DISCHARGE,�
IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 6.0 3.4 24 8.2�7.4 29 21 24 7.6 15 2.7 2.8 
2 5.2 3.7 19 8.2�7.4 68 22 25 6.6 11 2.4 2.7 
3 
4 

4.5 
4.0 

5.7 
6.4 

14 
12 

8.2�7.4 84 21 
8.0�7.5 82 19 

26 
23 

5.7 
4.8 

8.8 
7.4 

2.0 
2.0 

2.5 
2.3 

5 3.7 5.8 11 8.0�7.6 93 17 22 4.3 5.7 2.3 2.0 

6 3.4 5.3 29 8.0�7.6 77 24 45 3.7 4.8 4.2 2.0 
7 
8 

3.1 
3.0 

5.8 
6.0 

30 
22 

8.0�7.8 58 23 
8.0�8.2 44 20 

93 
67 

3.3 
3.0 

4.2 
3.6 

2.8 
2.5 

1.6 
1.5 

9 
10 

3.3 
3.3 

5.3 
18 

19 
17 

7.4�8.6 37 17 
6.8�10 34 16 

46 
33 

2.7 
2.5 

3.1 
8.4 

2.2 
2.0 

3.0 
5.5 

11 3.3 17 15 7.0�13 32 15 28 8.2 5.2 1.9 3.3 
12 3.1 14 14 7.0�16 35 14 23 5.5 4.2 1.8 2.5 
13 
14 
15 

3.0 
3.0 
3.0 

11 
9.0 
7.4 

19 
36 
51 

7.0�25 56 13 
7.0�35 48 12 
7.1�50 39 11 

20 
17 
16 

3.4 
2.7 
2.2 

3.4 
2.8 
2.7 

2.2 
2.7 
2.4 

2.3 
2.0 
2.0 

16 
17 
18 
19 
20 

3.0 
2.8 
3.3 
4.3 
4.2 

6.4 
5.7 
5.2 
4.8 
5.3 

41 
29 
18 
14 
10 

7.2�82 34 18 
7.2�91 26 16 
7.2�84 23 14 
7.2�78 23 13 
7.2�62 25 11 

34 
32 
25 
20 
17 

6.2 
3.4 
3.0 
14 
12 

2.7 
2.7 
2.8 
2.5 
2.4 

2.0 
1.9 
1.8 
1.8 
1.8 

2.0 
2.2 
1.9 
1.8 
2.2 

21 4.0 8.2 9.5 7.1�79 52 11 14 8.6 2.7 1.6 1.6 
22 
23 
24 

3.9 
3.6 
3.4 

7.2 
6.2 
5.5 

9.2 
9.1 
9.0 

7.0�92 41 11 
7.0�74 32 11 
7.0�55 26 11 

13 
11 
9.2 

6.4 
5.2 
14 

2.2 
2.4 
2.2 

1.6 
1.6 
1.5 

1.5 
1.5 
1.4 

25 5.0 6.2 8.8 7.1�48 26 69 7.8 24 2.0 1.5 1.4 

26 
27 

4.6 
4.2 

6.2 
6.8 

8.7 
8.6 

7.2�45 23 85 
7.2�37 27 62 

7.0 
6.4 

14 
10 

1.8 
1.9 

15 
16 

2.8 
3.7 

28 4.5 8.4 8.5 7.2�32 35 44 5.8 9.0 1.9 6.4 2.5 
29 3.9 11 8.3 7.2�29 31 34 7.2 7.8 5.3 4.6 2.2 
30 3.4 26 8.2 7.2�--- 26 27 7.6 18 3.6 4.2 1.9 
31 3.4 --- 8.2 7.3�--- 23 --- 8.2 --- 3.3 3.4 ---

TOTAL 
MEAN 

116.4 
3.75 

242.9 
8.10 

540.1 
17.4 

228.4�1106.5 1289 702 
7.37�38.2 41.6 23.4 

733.2 
23.7 

221.8 
7.39 

132.7 
4.28 

102.8 
3.32 

68.6 
2.29 

MAX 6.0 26 51 8.2�92 93 85 93 24 15 16 5.5 
MIN 2.8 3.4 8.2 6.8�7.4 23 11 5.8 2.2 1.8 1.5 1.4 
CFSM .21 .45 .97 .41�2.13 2.32 1.31 1.32 .41 .24 .19 .13 
IN. .24 .50 1.12 .47�2.30 2.68 1.46 1.52 .46 .28 .21 .14 

CAL YR 1975�TOTAL 5397.1 MEAN 14.8�CFSM .83 11.22
MAX 134 MIN 1.4 IN�

MTR YR 1976�5484.4 MEAN 15.0 MAX�� 11.40
TOTAL 93 MIN 1.4 CFSM .84 IN�




STREAMS TRIBUTARY TO LAKE ST. CLAIRT 461 


0416154.0 PAINT CREEK AT ROCHESTER, MI 


LOCATION.--Lat 42°41'18", long 83°08'35", in NW, SE4sec.10, T.3 N., R.11 E., Oakland County, Hydrologic Unit 04090003, on right bank 

at upstream side of bridge on Ludlow Street in Rodhester, and 1.5 mi (2.4 km) upstream from mouth. 


DRAINAGE AREA.--70.9 mil (183.6 km2). 


PERIOD (3F 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) above mean sea level. 


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.--17 years, 52.1 ft3/s (1.475 m3/s), 9.98 in/yr (253 mml/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 918 ft3/s (26.0 m3/s) Feb. 1, 1968; maximum gage height, 5.95 ft (1.814 m) 

Feb. 10, 1965 (backwater from ice); minimum discharge, 1.2 ft3/s (0.034 m3/s) Aug. 19, 1974, caused by regulation due to bridge 

construction; minimum gage height, 1.26 ft (0.384 n) Sept. 16, 1960. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft3/s (5.66 m3/s) and maximum (*): 


DischargeTGage heightT DischargeTGage height 

DateTTimeT (ft) DateT(ft3/s) (m3/s) (m)
(ft3/s) (m3/s)T(m)TT TimeT (ft)TT


Feb. 17 0500 268 7.59 3.17 0.966 Mar. 13 0800 235 6.66 3.04 0.927 

Feb. 18 2400 265 7.50 3.16 0.963 Mar. 21 0700 220 6.23 2.98 0.908 

Feb. 22 0100 526 14.9 3.94 1.201 Apr. 25 1700 329 9.32 3.38 1.030 

Mar.T5 1600 *546 15.5 *3.99 1.216 7 356 3.47
MayT0600 10.1 1.058 


Minimum discharge, 14 ft3/s (0.40 m3/s) Sept. 8, 9, gage height, 1.57 ft (0.479 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 75 42 101 71 63 170 128 125 59 68 34 34 

2 65 43 87 70 63 252 128 127 53 57 31 22 

3 62 61 82 69 63 314 123 130 46 35 33 21 

4 61 59 81 68 63 341 120 127 31 33 29 25 

5 62 56 82 68 63 449 116 120 38 36 30 24 


6 59 57 134 68 64 382 127 182 39 38 47 23 

7 56 64 118 68 65 335 120 308 38 38 39 22 

8 60 67 104 68 65 281 113 210 37 36 36 17 

9 64 67 106 68 66 242 109 182 36 33 34 22 

10 64 98 108 68 68 207 108 164 35 59 33 26 


11 61 78 109 67 70 182 111 158 45 47 33 22 

12 56 69 113 67 79 170 109 147 48 45 34 22 

13 53 62 125 67 98 220 106 128 48 39 32 17 

14 50 61 158 67 96 186 108 116 43 36 34 17 

15 48 64 178 67 120 178 103 109 37 35 36 18 


16 49 67 152 67 202 172 118 132 49 42 33 20 

17 50 67 130 67 235 160 101 125 43 35 31 22 

18 54 65 115 67 217 150 93 114 41 33 29 22 

19 60 64 105 67 227 149 88 106 79 30 27 22 

20 59 65 100 67 207 149 87 100 65• 29 28 24 


21 55 74 96 67 317 198 87 92 53 30 26 24 

22 49 68 90 66 449 158 87 85 48 29 25 23 

23 48 65 86 66 323 149 82 79 47 44 24 22 

24 47 64 84 66 287 145 88 74 72 41 23 21 

25 53 67 82 66 265 145 257 71 90 34 23 21 


26 49 65 80 66 235 137 240 68 65 31 44 29 

27 43 68 78 66 205 145 192 64 55 29 34 34 

28 39 71 76 65 182 154 194 60 53 33 29 29 

29 37 72 74 65 174 139 170 62 53 47 27 27 

30 38 109 73 64 --- 139 130 65 81 40 24 26 

31 39 --- 72 63 136 --- 62 --- 37 34 ---


TOTAL 1665 1999 3179 2076 4631 6334 3743 3692 1527 1199 976 698 

MEAN 53.7 66.6 103 67.0 160 204 125 119 50.9 38.7 31.5 23.3 

MAX 75 109 178 71 449 449 257 308 90 68 47 34 

MIN 37 42 72 63 63 136 82 60 31 29 23 17 

CFSM .76 .94 1.45 .94 2.26 2.88 1.76 1.68 .72 .55 .44 .33 

IN. .87 1.05 1.67 1.09 2.43 3.32 1.96 1.94 .80 .63 .51 .37 


TOTAL 33305 MAX 614�CFSM 1.29 IN 17.47 

WTR YR 1976�TOTAL 31719 MEAN 86.7 MAX 449�CFSM 1.22 IN 16.64 

CAL YR 1975�MEAN 91.2 MIN 19�


MIN 17�


http:SE4sec.10
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STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161580 STONY CREEK NEAR ROMEO, NE 


LOCATION.--Lat 42°48'03", long 83°05'25", in SA, 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) above mean sea level. 


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

the year. 


AVERAGE DISCHARGE.--12 years, 18.6 ft3/s (0.527 m3/s), 9.87 in/yr (251 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 290 ft3/s (8.21 m3/s) Apr. 19, 1975, gage height, 5.19 ft (1.582 m); minimum, 

0.92 ft3/s (0.026 m3/s) Oct. 5, 9, 1967; minimum gage height, 1.28 ft (0.390 m) July 27, 28, 1965. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft3/s (2.83 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

DateT(ft3/s) (m3/s)T(m)TTDateTTimeT (m)
TimeT(ft) (ft3/s) (m3/s) (ft)TT


Feb. 23 0900TT4.96TT Apr. 25T108TT3.59TT
*175 *4.23 1.289T 1900 3.06 1.094 

Mar. 5 0800TT*4.23 1.289
*175 4.96T


Minimum discharge, 3.7 ft3/s (0.10 m3/s) Sept. 26; minimum gage height, 1.51 ft (0.460 m) Sept. 6, 7. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 21 15 49 26 26 81 37 58�23 10 7.4
17 

2 19 16 41 26 26 97 38 15 18 8.5 6.9
55�

3 15 31 42 25 26 130 36 54�16 7.6 5.8
14 

4 14 28 39 24 13 14 10 4.8
27 148 34 49�

5 14 24 38 24 27 159 43�12 14 4.6
32 12 


6 14 21 57 23 27 34 12 23 4.6
147 60�11 

7 13 22 55 23 27 127 32 94�11 5.6
13 20 

8 13 22 47 23 27 111 85�12 15 5.4
30 12 

9 19 20 42 23 27 100 27 69�12 10 6.2
11 

10 19 35 41 23 27 90 25 54�16 7.8
10 11 


11 18 35 48 23 80 25 47�18 7.6 7.6
28 10 

12 17 30 49 23 28 95 23 11 16 8.5
47� 5,6 


28 23 45� 4.8
13 16 51 29 95 22 10 11 12 

14 16 22 59 23 30 90 22 9.8 9.5 14
42� 4.4 


19 24 39� 5.2
15 15 69 33 81 21 9.5 12 12 


18 24 45� 5.616 14 65 35 74 39 12 20 9.3 

17 14 17 50 24 56 65 35 43�18 7.8 6.0
13 

18 14 16 40 24 80 57 29 41�17 7.1 6.4
13 

19 19 22 35 24 111 58 26 25 13 8.5
36� 5.0 


24 24 25� 5.0
20 19 34 116 59 25 24 11 8.8 


21 16 29 33 24 124 71 24 17 11 8.3
20� 5.2 

26 25 61 14
22 16 33 133 26 19�10 7.8 5.2 


23 15 23 32 25 139 54 24 17 18 7.4
18� 4.8 

24 14 21 25 46 26 25 18 12 4.0
31 112 17�

25 17 23 30 25 109 43 86 34 14 15 3.9
17�


26 17 30 109 101 26 17
24 25 39 16�14 5.8 

25 25 16� 10
27 15 29 104 43 85 20 11 19 

28 25 16� 6.0
28 14 29 95 48 78 16 10 15 


29 14 29 28 26 86 74 18 23 11 5.0
43 18�

46 26 20� 4.4
30 15 27 --- 41 65 29 17 8.8 


31 14 --- 27 26 38 --- --- 12 7.6
19� ---


TOTAL 490 739 1280 753 1824 2471 1181 482.3 448.5 350.4 172.2 

MEAN 15.8 24.6 41.3 24.3 62.9 79.7 39.4 39.6�14.5 11.3 5.74 


1227�

16.1 


MAX 21 46 69 26 34 23 23
139 159 101 94� 11 

MIN 13 15 27 23 26 21 9.5 9.5 7.1
38 16� 3.9 

CFSM .62 .96 .95 3.11 1.55�.57 .22
1.61 2.46 1.54 .63 .44 

IN. .71 1.07 1.86 1.09 2.65 3.59 1.72 1.78�.65 .51 .25
.70 


CAL YR 1975�12816.0 MAX 245 CFSM 1.37 18.62
TOTAL MEAN 35.1 MIN 5.3 IN�

WTR YR 1976�TOTAL 11418.4 MAX 159 MIN 3.9 CFSM�IN�
MEAN 31.2 1.22 16.59 
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04161790 STONY LAKE NEAR WASHINGTON, MI 


LOCATION.--Lat 42°42'58", long 83°05'58", in 5E4 sec.31, T.4 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on left bank 1,000 ft 

(305 n) 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. 


GAGE.--Water-stage recorder. Datum of gage is 790.00 ft (240.792 n) above mean sea level (levels by Huron-Clinton Metropolitan Author­
ity). Gage readings have been converted to elevations above mean sea level. 


REMARKS.--Reservoir is formed by an earthfill dam with concrete spillway completed in 1962. The spillway section includes a drum gate 

with minimum crest elevation of 796 ft (242.6 m), maximum of 802 ft (244.4 m); and 2 sluices, one on each side, with valve controls 

capable of draining lake. Total capacity (new capacity table put into use Oct. 1, 1973), 4,649 acre-ft (5.73 hm3) at elevation of 

802 ft (244.4 m). The reservoir began filling February 1963. Lake is used for recreational purposes. 


EXTREMES FOR PERIOD OF RECORD.-4eximum contents, 5,495 acre-ft (6.78 hm3y May 17, 18, 1974, Apr. 20, 1975, elevation 803.6 ft (244.94 m); 

minimum recorded, 1,758 acre-ft (2.17 hm3) Nov. 21, 1967, elevation, 794.7 ft (242.22 m). 


.24 hm3) May 7, elevation, 802.8 ft (244.69 m); minimum, 3,961 acre-ft
EXTREMES FOR CURRENT YEAR. Maximum contents, 5,065 acre-ft (6­
(4.88 hm3) Nov. 23-29, elevation, 800.6 ft (244.02 m). 


MONTHEND ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


Change in contents 

during month 


Elevation Contents Equivalent 

Date (feet) Acre-feetT
(acre-feet) in ft3/s 


Sept. 30 T 802.4 4857 --T--

Oct. 31TT 801.5 4399 -458T-7.4 

Nov. 30TT 801.0 4153 -246T-4.1 

Dec. 31TT 800.8 4057 -96T-1.6 


+772T+1.1
CAL YR 1975 T
 

Jan. 31TT 800.8 4057 0 0 

Feb. 29TT 801.0 4153 +96 +1.7 

Mar. 31TT 801.3 4299 +146 +2.4 

Apr. 30TT 802.1 4701 +402 +6.8 

May 31TT 802.3 4805 +104 +1.7 

June 30TT 802.2 4753 -52 -0.9 

July 31TT 802.2 4753 0 0 

Aug. 31TT 802.1 4701 -52 -0.8 

Sept. 30 T 802.6 4961 +260 +4.4 


+104 +0.1
WTR YR 1976 T
 



464T STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161800 STONY CREEK NEAR WASHINGTON, MI 


LOCATION.--Lat 42°42,55", long 83°05'31", in SW% sec.31, T.4 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on left bank 15 ft 

(5 m) downstream from bridge on Mt. Vernon Road, 500 ft (152 m) downstream from Stony Lake Dam, and 2.9 mi (4.7 km) west of 

Washington. 


DRAINAGE AREA.--68.2 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) above mean sea level (levels by Huron-Clinton Metropolitan 

Authority). 


REMARKS.--Records good. Occasional diurnal fluctuation caused by mills above station prior to February 1963; occasional regulation by 

Stony Lake since (see sta 04161790). Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--18 years, 42.2 ft3/s (1.195 m3/s), 8.40 in/yr (213 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, 1.84 ft (0.561 m) July 31, 1964; minimum daily discharge, 1.3 ft3/s (0.037 m3/s) July 31, Aug. 1, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 399 ft3/s (11.3 m3/s) Mar. 5, gage height, 5.72 ft (1.743 m); minimum, 11 ft3/s 

(0.31 m3/s) Sept. 7, gage height, 2.22 ft (0.677 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 55 50 100 71 63 176 96 146 52 68 37 20 
2 50 47 104 66 62 218 97 139 46 63 31 17 
3 47 55 95 62 56 281 96 130 42 52 25 15 
4 44 66 88 6G 59 330 93 78 39 46 23 15 
5 42 78 83 61 59 386 82 80 38 42 26 14 

6 41 74 107 62 58 388 52 139 35 38 53 12 
7 
8• 

40 
38 

68 
64 

116 
112 

64 
59 

57 
55 

360 
317 

52 
69 

229 
231 

32 
31 

35 
34 

49 
43 

11 
12 

9 38 61 104 56 55 270 69 207 29 30 40 16 
10 40 76 97 55 55 234 71 172 28 37 34 23 

11 40 83 95 58 62 212 75 151 28 46 29 22 
12 40 99 97 56 69 204 35 128 27 50 27 20 
13 
14 
15 

40 
41 
40 

95 
76 
66 

98 
113 
140 

59 
63 
59 

76 
83 
94 

240 
239 
216 

34 
49 
55 

116 
109 
106 

25 
24 
23 

42 
36 
34 

27 
32 
35 

18 
17 
18 

16 38 60 143 60 130 191 71 113 32 37 31 18 
17 40 71 136 58 183 162 79 117 30 36 27 19 
18 42 78 111 55 221 142 83 105 29 35 24 15 
19 
20 

40 
44 

73 
92 

93 
83 

55 
56 

250 
244 

134 
137 

78 
74 

95 
87 

49 
55 

34 
33 

22 
21 

14 
16 

21 71 103 70 58 275 180 70 79 55 35 20 15 
22 59 77 59 59 326 173 73 68 49 30 20 14 
23 49 66 65 59 294 154 69 38 44 44 21 14 
24 45 60 80 58 263 137 73 26 49 55 16 13 
25 46 61 86 58 235 133 174 36 72 45 16 13 

26 44 58 79 65 219 121 265 40 71 38 26 18 
27 121 66 72 66 210 119 265 43 61 34 42 25 
28 90 65 69 65 196 123 226 43 56 32 37 21 
29 63 66 73 66 180 58 185 46 51 44 30 20 
30 47 83 74 67 --- 61 156 48 61 45 23 18 
31 53 --- 71 66 87 --- 50 --- 44 21 ---

TOTAL 1528 2137 2913 1882 4189 6183 2966 3195 1263 1274 908 503 
MEAN 49.3 71.2 94.0 60.7 144 199 98.9 103 42.1 41.1 29.3 16.8 
MAX 121 103 143 71 326 388 265 231 72 68 53 25 
MIN 38 47 59 55 55 58 34 26 23 30 16 11 
MEAN+ 41.9 67.1 92.4 60.7 146 202 106 105 41.2 41.1 28.5 21.2 
CFSM+ .61 .98 1.35 .89 2.14 2.96 1.55 1.54 .60 .60 .42 .31 
IN+ .71 1.10 1.56 1.03 2.31 3.41 1.73 1.77 .67 .69 .48 .35 

CAL YR 1975 TOTAL�MEAN 79.6�
29048�MAX 391�NUN+ 80.7T
MIN 11�CFSM+ 1.18T
IN+ 16.06 

WTR YR 1976 TOTAL�MEAN 79.1�MIN 11�
28941�
MAX 388�NEAN+ 79.2TIN+ 15.80
CFSM+ 1.16T


+Adjusted for change in contents in Stony Lake. 




TT
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04162900 BIG BEAVER CREEK NEAR WARREN, Na 


LOCATION.--Lat 42°32'31", long 83°02'52", in NA SW14 sec.33, T.2 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on left bank 

between bridges on Mbund Road, 1.0 mi (1.6 km) north of Warren, and 2.0 mi (3.2 km) upstream from mouth. 


DRAINAGE AREA.--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) above mean sea level (Macomb County bench mark). Prior to 

Aug. 26, 1960, nonrecording gage and crest-stage gage at same site and datum. 


REM4RKS.--Records fair except those for the winter period, which are poor. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--18 years, 13.9 ft3/s (0.394 m3/s), 8.03 in/yr (204 mmlyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,240 ft3/s (35.1 m3/s) June 26, 1968, gage height, 14.45 ft (4.404 m); no flow on 

several. days in June and July 1962, caused by unusual regulation above gage; minimum natural discharge, 0.03 ft3/s (0.001 m3/s) 

Sept. 26, 1974. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s (8.50 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT


STREAMS TRIBUTARY TO LAKE ST. CLAIRT
 

Gage height 

DateTTimeT(ft3/s) (m3/s)T TimeT(ft)TT
(ft) (m)TTDateT(ft3/s) (m3/s) (m) 


May 6T396 9.27 July 29T*535TT*10.35 3.155
2200T11.2TT2.825TT 0400 15.2T


Minimum discharge, 0.14 ft3/s (0.004 m3/s) Nov. 14, gage height, 4.73 ft (1.442 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

MEAN VALUES 


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


.34 1.1 4.1� 3.2
1 5.5�15 1.2 9.9 1.9 .60 3.3 9.7 


.31 .37 


.93 1.2 5.4� 3.0 

2 1.2�4.1 1.2 1.1 132 2.0 3.7�1.2 3.0 5.2 

3 .38�2.0 1.1 113 1.7 .26 1.0 1.5 


2.0 	 1.2 1.7� 1.5
4 .31�1.6 1.1 83 1.4 .26 .58 1.1 

.78 1.2 1.1 .34 


.52 1.1 155� 1.2 


5 .27�1.6 1.1 70 1.3�.39 1.9 1.3 


6 .27�31 1.2 25 4.7 .45 .36 19 

7 .45�7.4 1.1 10 150�.86 2.7 1.3
.55 1.3 	 1.8 .42 


.90 1.3 	 35� 1.3
8 .80�2.5 1.2 4.8 1.3 .51 .84 1.1 


.53 1.2 	 15� 14
9 1.5�3.7 1.2 4.0 1.5 .38 2.6 .97 

25 	 .43
10 .60�4.6 1.1 9.0 4.6 1.1 9.5�5.9 1.1 13 


11 .35�4.8 40 1.1 1.8 9.1 1.0 6.0
4.5 1.1 5.1 3.1�

12 	 .25�4.9 1.1 18 .97 3.6 .83 1.1 


.49 1.1 1.3� 2.8 

1.0 30 	 1.7� 2.9 


13 .40�35 50 26 .97 .51 .79 3.4 

14 .70�28 30 8.5 	 .34 .41 2.8
.16 1.1 	 1.1 2.3� 1.8 

15 .35�64 45 1.5 .28 .40 1.3
.24 1.1 5.1 2.3� 1.2 


.33 1.1 5.7� 2.8
16 .45�14 70 4.2 7.8 4.5 2.5 1.1 

17 .60�6.0 102 1.7 1.1 8.1 3.3
.35 1.1 3.8 9.7� 2.3 


.49 1.1 1.2 .34 


.40 1.1 1.3� .52 

18 1.5�3.0 61 3.7 3.1�.92 4.6 1.2 

19 4.0�2.0 27 7.7 .97 12 1.4 1.5 


.74 1.1 	 1.2� 1.0
20 1.5�1.5 12 2.8 .94 1.0 1.2 1.2 


21 .60�1.3 73 2.4 2.9 .45 2.5 1.4
5.6 1.1 	 1.1� .82 

.99 1.1 	 .69� .87
22 .55�1.3 72 1.7 6.0 1.1 1.4 1.3 


23 .50�1.3 	 .58 3.2 .49
.44 1.1 23 1.9 1.8 .61�1.5 

24 .62�1.2 14 2.0 4.8 33 4.4
.46 1.1 	 .62�1.9 .61 

25 2.8�1.2 12 3.3 155 83 2.0
2.3 	 1.1 .69�1.3 .57 


2.4 	 1.1 .62� 6.3
26 1.4�1.2 9.6 1.9 53 12 1.1 11 

6.1 1.1 	 .66� 8.8
27 .68�1.2 5.9 5.1 20 2.0 1.3 12 


28 .60� 4.3 .63�20 4.1 2.6
14 1.2 1.1 4.0 9.9 .84 

29 .35�1.2 3.6 6.8 5.0 .66 241 1.3
18 1.1 	 1.1� .94 

30 .29�1.2 1.1 	 2.1 9.6 41 3.7
29 	 --- 2.9 .72� .44 


--- 1.1 	 --- 4.1
31 .27�1.2 	 2.0 --- 1.3�25 ---


119.85 	 703.2 421.14� 89.96
TOTAL 30.04�250.2 35.2 575.5 297.25 172.72 382.28 110.17 

MEAN .97�4.00 8.07 1.14 24.2 18.6 9.91 5.76 12.3 3.55
13.6� 3.00 


29 1.3 	 155�241 14
MAX 5.5�64 102 132 155 83 19 

.16 	 1.1 .61� .44
MIN .25�1.2 1.1 1.7 .94 .26 .36 .97 


CFSM .04� .79 .58� .13
.17 .34 .05 1.03 .42 .25 .52 .15 

IN. .05�.40 .06 	 .47 .27 .61 .17
.19 	 1.11 .91 .67� .14 


CAL YR 1975 TOTAL��MEAN 7.28 .16 IN 4.21
2658.75 MAX 250 MIN�CFSM .31�

WTR YR 1976 TOTAL��3187.61 MEAN 8.71 MAX 241 MIN�IN 5.05
.16 CFSM .37�


http:�3187.61


 

466T STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04163400 PLUM BROOK AT UTICA, MI 


IDCATION.--Lat 42°36'05", long 83°04'27", in SE4 NE1/4 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.-4SP 2112: Drainage area. 


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 poor. Occasional diversion for sprinkler irrigation. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--11 years, 13.3 ft3/s (0.377 m3/s), 10.95 in/yr (278 m/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.--Peak discharges above base of 200 ft3/s (5.66 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

TimeT(ft3/s) (m3/s)T(ft) DateT(ft3/s) (m3/s) (n)
Date (n)TT TimeT(ft)TT


Feb. 16 0200 250 7.08 6.59 2.009 5 1400 224 6.34 6.22
Mar.T 1.896 

Feb. 17 0500 309 8.75 7.24 2.207 Apr. 25 1800 356 10.1 7.63 2.326 

Feb. 21 2400 334 9.46 7.46 2.274 6 2400 486 8.40 2.560
MayT 13.8 


2 2000 363 7.68 0800 *488 13.8 2.563
Mar.T 10.3 2.341 July 29 *8.41 


Minimum discharge, 0.17 ft3/s (0.005 m3/s) Sept. 4, 6, 7; minimum gage height, 1.63 ft (0.497 m) Sept. 4. 


DISCHARGE, IN CUBIC FEET PER SECOND+ MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 6.6 2.1 35 7.1 6.3 24 14 21 5.8 20 11 .75 
2 3.2 2.6 15 7.1 6.3 215 14 25 4.9 8.8 6.6 .67 
3 2.5 3.0 10 7.0 6.3 217 13 25 4.3 5.8 4.9 .53 
4 2.6 3.0 9.2 7.0 6.3 145 12 17 3.8 4.7 3.8 .47 
5 2.5 2.5 12 6.9 6.4 161 10 13 3.6 3.6 4.3 .47 

6 2.5 2.3 47 6.8 6.5 64 17 162 3.4 4.9 13 .35 
7 2.1 3.0 37 7.3 6.6 41 15 309 3.0 4.5 5.1 .35 
8 2.5 2.8 23 6.8 6.8 31 13 64 2.8 3.6 3.8 .35 
9 2.5 2.3 19 6.0 7.2 24 9.8 37 2.8 2.8 3.0 3.8 
10 2.6 35 21 5.8 7.8 24 9.2 29 2.6 7.8 2.5 7.3 

11 2.3 14 18 5.8 76 23 9.2 26 7.6 6.6 2.1 2.8 
12 2.1 6.3 18 5.9 60 34 8.1 19 25 4.3 2.8 1.6 
13 
14 

2.1 
2.3 

5.1 
4.3 

36 
59 

6.0 
6.0 

100 
70 

75 
35 

7.6 
7.0 

15 
13 

7.6 
4.0 

3.0 
3.2 

3.8 
4.0 

3.8 
2.8 

15 2.3 3.8 87 6.0 100 28 8.1 13 3.2 2.8 3.0 1.6 

16 2.1 3.4 45 6.0 177 24 16 31 8.8 3.0 2.1 4.7 
17 2.0 3.0 25 6.0 220 19 11 27 6.6 2.6 1.6 3.2 
18 2.5 3.0 15 6.0 146 16 8.5 20 4.0 2.8 1.5 1.9. 
19 3.8 2.8 10 6.0 96 19 6.8 14 27 2.5 1.4 1.3 
20 3.2 3.4 7.8 6.0 47 19 6.0 11 14 3.0 1.3 1.4 

21 2.6 6.1 8.1 6.0 160 18 7.8 9.5 5.6 4.5 1.4 1.0 
22 3.0 4.5 7.6 6.0 208 13 13 7.8 4.0 2.6 1.3 .94 
23 2.5 3.6 7.5 6.0 58 13 9.5 7.3 3.4 4.5 1.1 .94 
24 2.1 3.0 7.3 6.0 37 12 9.5 6.8 14 2.8 1.0 .94 
25 3.0 4.7 7.3 6.0 32 17 226 6.1 61 2.1 1.1 1.0 

26 
27 

2.5 
2.0 

5.3 
5.8 

7.3 
7.2 

6.2 
6.4 

29 
25 

15 
18 

146 
44 

5.8 
5.6 

16 
6.6 

1.9 
1.9 

4.0 
7.6 

4.5 
6.8 

28 1.9 11 7.2 6.4 21 24 30 5.3 4.9 4.9 2.5 7.3 
29 1.7 17 7.1 6.4 20 21 25 6.1 4.0 260 1.5 2.8 
30 1.7 47 7.1 6.4 ...... 18 22 6.8 29 35 2.0 2.0 
31 2.0 .,... 7.1 6.4 16 ......... 6.3 .....”. 19 1.1 ---

TOTAL 79.3 215.7 629.8 195.7 1748.5 1423 748.1 964.4 293.3 439.5 106.2 68.36 
MEAN 2.56 7.19 20.3 6.31 60.3 45.9 24.9 31.1 9.78 14.2 3.43 2.28 
MAX 6.6 47 87 7.3 220 217 226 309 61 260 13 7.3 
MIN 1.7 2.1 7.1 5.8 6.3 12 6.0 5.3 2.6 1.9 1.0 .35 
CFSM .16 .44 1.23 .38 3.65 2.78 1.51 1.88 .59 .86 .21 .14 
IN. 018 .49 1.42 .44 3.94 3.21 1.69 2.17 .66 .99 .24 .15 

TOTAL 

MTR YR 1976�TOTAL 6911.86 MEAN 18.9 MIN�IN 15.58 

CAL YR 1975�5419.18 MEAN 14.8 MAX 425 MIN�.42 CFSM .90�IN 12.22 


MAX 309 .35 CFSM 1.15�


http:�5419.18


467 STREAMS TRIBUTARY TO LAKE ST. CLAIRT
 

04164000 CLINTON RIVER NEAR FRASER, MI 


LOCATION.--Lat 42°34'40", long 82°57'00", in N114 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) above mean sea level. 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. Corps of Engineers gage-height telemark 

at station. 


AVERAGE DISCHARGE.--29 years, 370 ft3/s (10.48 m3/s), 11.32 in/yr (288 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,000 ft3/s (277 m3/s  May 11, 1948, gage height, 19.5 ft (5.94 m), from graph based

)3
on gage readings, from rating curve extended above 4,000 ft3/s (113 m/s); minimum, 47 ft3/s (1.33 m3/s) Sept. 6, 1955; minimum gage 


height, 4.29 ft (1.308 n) Sept. 7, 1954. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of April S 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 m /s). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 2,000 ft3/s (56.6 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

DateTTimeT(ft3/s) (m3/s)T(m)TT TimeT(ft)TT
(ft) DateT(ft3/s) (m3/s) (m) 


Dec. 15 1000 2,070 58.6 13.14 4.005 Apr. 25 1700 3,580 101 15.13 4.612 

Feb. 18 1900 2,270 64.3 4.118 7 0100 5,470 155 16.76 5.108
13.51 MayT

Feb. 22 0200 3,450 97.7 15.01 4.575 June 25 0200 2,330 66.0 13.61 4.148 

Mar.T2200 5,160 146 16.50 5.029 July 29 0700
2 *7,050 200 *18.00 5.486 


Minimum discharge, 130 ft3/s (3.68 m3/s) Sept. 7; minimum gage height, 5.46 ft (1.664 m) July 27. 


DISCHARGE,TIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAY OCT NOV DECTTJAN FEBTTMAR APRTTMAY JUNTJUL AUG SEP 

1 451 294 665 503 392 953 726 729 452 509 299 194 
2 410 283 544 468 343 2700 734 765 435 367 239 188 
3 381 314 483 485 380 3540 706 754 411 372 224 168 
4 355 387 448 431 383 2680 672 698 380 317 205 153 
5 338 333 443 384 367 2650 637 616 343 269 206 147 

6 329 332 784 412 352 2180 719 2040 292 286 647 137 
7 323 336 783 454 347 1740 677 3880 260 309 278 135 
8 295 355 S85 379 340 1500 624 2050 248 344 226 142 
9 307 313 556 397 338 1350 606 1330 240 265 214 295 
10 311 695 565 441 442 1220 583 1040 233 427 223 678 

11 293 567 538 401 890 1140 572 938 234 338 214 246 
12 272 414 560 377 794 1140 556 832 386 296 214 171 
13 270 399 777 385 1270 1430 516 755 242 271 288 160 
14 279 367 946 393 1100 1330 516 706 219 254 351 160 
15 280 338 1610 377 951 1130 520 677 220 238 254 173 

16 280 318 1060 402 1610 1050 793 903 359 232 222 190 
17 289 319 762 364 2760 967 610 955 264 228 216 191 
18 354 338 644 343 2190 893 543 779 216 205 210 168 
19 378 348 509 340 1820 878 511 699 625 186 197 151 
20 349 349 480 405 1390 850 499 660 443 187 198 180 

21 331 515 461 374 1870 877 513 621 289 207 190 174 
22 347 405 402 367 3040 996 576 568 261 192 192 177 
23 317 354 466 330 2090 892 501 534 250 203 190 161 
24 271 335 442 345 1490 850 507 486 461 238 196 151 
25 400 404 445 357 1310 873 2380 484 1530 195 192 147 

26 325 413 452 622 1200 823 2320 475 526 182 276 296 
27 275 497 470 544 1110 838 1580 463 449 167 632 410 
28 367 542 453 458 987 913 1150 455 414 231 282 215 
29 333 515 412 465 902 830 959 461 421 4800 220 184 
30 306 736 514 441 --- 749 807 469 708 1050 198 165 
31 290 --- 602 407 734 --- 510 --- 396 200 ---

TOTAL 10106 12115 18861 12851 32458 40696 23613 27332 11811 13761 7893 6107 
MEAN 326 404 608 415 1119 1313 787 882 394 444 255 204 
MAX 451 736 1610 622 3040 3540 2380 3880 1530 4800 647 678 
MIN 270 283 402 330 338 734 499 455 216 167 190 135 
CFSM .73 .91 1.37 .93 2.52 2.96 1.77 1.99 .89 1.00 .57 .46 
IN. .85 1.02 1.58 1.08 2.72 3.41 1.98 2.29 .99 1.15 .66 .51 

TOTAL MAX 1.30 

wTR YR 1976T MAX 1.34 

CAL YR 1975T210342 MEAN 576T4100 MIN 136 CFSMTIN 17.62 


TOTAL 217604 MEAN 595T4800 MIN 135 CFSMTIN 18.23 




468T STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04164100 EAST POND CREEK AT ROMEO, MI 


LOCATION.--Lat 42°49'21", long 83°01'13", in NE4 SE1/4 sec.27, T.5 N., R.12 E., Macomb County, Hydrologic Unit 04090003, on right bank 

10 ft (3 m) upstream from bridge on State Highway 53, and 1.4 mi (2.3 km) north of Romeo. 


DRAINAGE AREA.--21.8 mil (56.5 km2). 


PERIOD OF RECORD.--September 1958 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 780 ft (238 m) from topographic map (nearest 10 ft). 


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

the year. 


AVERAGE DISCHARGE.--18 years, 15.6 ft3/s (0.442 m3/s), 9.72 in/yr (247 mmiyr). 


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 (*): 


DischargeTGage heightT DischargeT
Gage height 

DateTTimeT(ft3/s) (m3/s)T(m)TT TimeT(ft)TT
(ft) DateT(ft3/s) (m3/s) (m) 


Feb. 18 2100 108 3.06 2.58 0.786 Mar. 13 0300 86 2.44 2.29 0.698 

Feb. 22 0200 138 3.91 2.85 0.869 Apr. 25 1700 129 3.65 2.82 0.860 

Mar. ST*177 5.01 *3.19 0.972 MayT0400 2.55 0.744
0900 7 90 2.44 


Minimum discharge, 3.8 ft3/s (0.11 m3/s) Sept. 6, 7, gage height, 1.04 ft (0.317 m). 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

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

1 19 14 38 22 21 54 37 45 21 24 17 8.1 
2 18 14 33 22 20 77 36 43 20 21 15 5.5 
3 17 25 31 22 20 137 35 42 19 19 7.6 4.9 
4 16 22 32 22 19 134 34 39 18 18 10 4.4 
5 16 19 31 22 18 153 32 36 17 16 11 4.2 

6 15 18 47 22 18 123 32 49 16 14 15 4.2 
7 14 20 44 22 17 97 31 81 15 14 12 4.2 
8 14 20 40 22 17 80 29 60 15 13 11 4.2 
9 15 19 39 22 18 71 27 53 14 13 11 5.2 
10 16 35 37 22 18 67 26 47 14 14 12 12 

11 15 30 35 22 19 65 26 44 13 15 6.5 17 
12 14 26 34 22 19 64 25 41 12 14 13 6.9 
13 14 24 36 21 21 81 24 38 11 16 14 5.5 
14 12 23 43 21 23 69 24 35 8.1 13 19 5.5 
15 12 22 48 21 34 65 23 33 12 13 18 6.5 

16 13 21 44 21 60 59 35 36 14 18 15 12 
17 12 20 40 21 85 52 31 35 13 15 14 11 
18 13 20 36 21 95 50 28 33 13 13 13 9.8 
19 17 19 34 21 97 50 25 32 20 12 12 8.9 
20 18 20 32 21 83 50 25 30 18 11 11 5.8 

21 16 26 30 21 101 68 25 28 17 10 9.4 5.5 
22 15 22 28 21 120 52 26 27 17 9.6 8.5 5.5 
23 14 20 27 21 99 48 24 26 16 16 7.2 4.9 
24 14 19 26 21 78 45 25 25 18 16 5.2 5.5 
25 16 21 26 21 73 45 93 24 24 13 5.2 8.5 

26 17 21 25 21 71 42 91 23 20 11 5.5 14 
27 16 23 24 21 67 43 75 23 17 10 5.8 14 
28 15 24 24 21 62 45 64 20 13 10 5.8 10 
29 15 25 23 21 57 41 55 21 15 19 6.1 6.1 
30 14 40 22 21 --- 40 49 21 28 19 11 9.8 
31 14 --- 22 21 38 --- 21 --- 18 9.8 ---

TOTAL 466 672 1031 663 1450 2105 1112 1111 488.1 457.6 336.6 229.6 
MEAN 15.0 22.4 33.3 21.4 50.0 67.9 37.1 35.8 16.3 14.8 10.9 7.65 
MAX 19 40 48 22 120 153 93 81 28 24 19 17 
MIN 12 14 22 21 17 38 23 20 8.1 9.6 5.2 4.2 
CFSM .69 1.03 1.53 .98 2.29 3.11 1.70 1.64 .75 .68 .50 .35 
IN. .80 1.15 1.76 1.13 2.47 3.59 1.90 1.90 .83 .78 .57 .39 

CAL YR 1975�TOTAL 11603.4 MEAN 31.8�CFSM 1.46 IN 19.80
MAX 285 MIN 3.1 

WTR YR 1976�10121.9 MEAN 27.7�CFSM 1.27 IN 17.27
TOTAL MAX 153 MIN 4.2 
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04164300 EAST BRANCH COON CREEK AT ARMADA, Na 


LDCATION.--Lat 42°50'45", long 82°53'06", in NE1A sec.23, T.5 N., R.13 E., Macomb County, Hydrologic Unit 04090003, on right bank 10 ft

(3 m) downstream from bridge on Prospect Street in Armada. 


DRAINAGE AREA.--13.0 mil (33.7 km2). 


PERIOD OF RECORD.--October 1958 to current year. 


GAGE.--Water-stage recorder and concrete control. Altitude of gage is 735 ft (224 m) from topographic map (nearest 5 ft). 


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

the year. 


AVERAGE DISCHARGE.--18 years, 6.85 ft3/s (0.194 m3/s), 7.16 in/yr (182 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 (m3/s) (m) Date Time (m3/s) (ft)T
(ft3/s)T(ft)T (ft3/s)T(m) 


Dec. 6 1500 207 5.86 3.61 1.100 5 1100 308 4.19 1.277
Mar.T 8.72 

Feb. 15 -- 320 9.06 ice jam Mar. 13 0400 196 5.55 3.53 1.076 

Feb. 18 2100 8.21 1.244 0300 4.70 1.018
290 4.08TMar. 21 166 3.34 

Feb. 21 2100 396 11.2 4.64 1.414 Apr. 25 1700 358 10.1 4.45 1.356 

Mar.T0100 11.7 *4.73 1.442 MayT0300 245 6.94 3.83 1.167
3 *412 
 7 


Minimum discharge, 0.02 ft3/s (0.001 m2/s) Sept. 13, 14; minimum gage height, 1.19 ft (0.363 m) Sept. 8, 9. 


DISCHARGE. IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

MEAN VALUES 


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


1 2.0 .76 35 1.9 1.1 15 4.8 5.8 .99 .91 .19 .08 

2 1.7 .76 13 1.9 1.1 145 5.9 5.7 .83 .72 .18 .08 

3 1.5 1.8 6.0 1.9 1.1 309 5.3 5.4 .69 .54 .16 .06 

4 1.3 1.6 4.4 1.9 1.1 150 4.4 4.5 .61 .49 .13 .08 

5 1.2 1.2 4.6 1.9 1.1 193 3.6 3.6 .55 .38 .39 .11 


6 1.2 1.1 99 1.9 1.1 74 3.5 26 .50 .37 .38 .08 

7 .99 1.1 49 1.9 1.1 29 3.2 151 .43 .36 .16 .06 

8 .91 1.2 20 1.8 1.1 13 2.9 43 .40 .34 .15 .06 

9 .91 1.3 10 1.8 2.0 8.6 2.7 17 .42 .24 .13 .41 

10 .91 15 9.1 1.7 2.5 8.6 2.6 9.4 .30 .29 .12 .39 


11 .83 12 8.2 1.7 4.0 8.6 2.7 7.5 .22 .29 .13 .14 

12 .83 5.1 7.0 1.7 6.0 45 2.4 6.1 .20 .19 .14 .06 

13 .83 3.6 20 1.6 15 118 2.3 4.5 .19 .13 .17 .04 

14 .76 2.9 76 1.5 30 35 2.2 3.8 .18 .13 .44 .04 

15 .76 2.1 79 1.5 70 20 2.2 3.5 .16 .15 .29 .11 


16 .69 1.8 35 1.4 200 13 5.8 4.4 .29 .30 .20 .17 

17 .62 1.7 14 1.4 190 8.0 4.6 4.5 .23 .16 .17 .17 

18 .69 1.6 5.0 1.3 192 5.6 3.5 3.7 .22 .14 .14 .20 

19 .83 1.7 3.5 1.3 184 5.7 2.7 2.9 .82 .14 .14 .17 

20 .76 1.7 3.0 1.2 121 23 2.2 2.4 .48 .15 .11 .17 


21 .83 3.4 2.6 1.1 217 84 2.2 1.9 .49 .23 .14 .17 

22 .76 2.9 2.3 1.0 192 15 2.4 1.6 .44 .21 .14 .24 

23 .69 2.2 2.2 1.0 68 9.2 2.1 1.5 .33 .51 .20 .20 

24 .62 1.8 2.1 1.0 48 7.4 2.5 1.3 .96 .21 .20 .14 

25 .69 2.0 2.0 1.0 68 7.4 197 1.3 1.0 .17 .11 .14 


26 .76 2.1 2.0 1.1 57 6.0 134 1.2 .80 .17 .14 .44 

27 .76 2.1 2.0 1.1 35 6.6 46 1.1 .46 .15 .11 .39 

28 .69 3.8 1.9 1.1 23 12 18 .96 .27 .21 .11 .17 

29 .69 13 1.9 1.1 16 7.4 11 .97 .47 .72 .17 .17 

30 .69 65 1.9 1.1 --- 6.0 7.1 1.1 1.1 .21 .11 .17 

31 .69 --- 1.9 1.1 5.5 --- 1.0 --- .18 .11 ---


TOTAL 28.09 158.32 523.6 44.9 1749.3 1393.6 491.8 334.63 15.03 9.39 5.46 4.91 

MEAN .91 5.28 16.9 1.45 60.3 45.0 16.4 10.8 .50 .30 .18 .16 

MAX 2.0 65 99 1.9 217 309 197 157 1.1 .91 .44 .44 

MIN .62 .76 1.9 1.0 1.1 5.5 2.1 .96 .16 .13 .11 .04 

CFSM .07 .41 1.30 .11 4.64 3.46 1.26 .83 .04 .02 .01 .01 

IN. .08 .45 1.50 .13 5.01 3.99 1.41 .96 .04 .03 .02 .01 


CAL YR 1975 TOTAL��MEAN 13.7 MIN�IN 14.26
4982.91 MAX 497 .14 CFSM 1.05�

MTR YR 1976 TOTAL��MEAN 13.0 MIN�CFSM 1.00�
4759.03 MAX 309 .04 IN 13.62 




470T STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04164500 NORTH BRANCH CLINTON RIVER NEAR MOUNT CLEMENS, NI 


LOCATION.--Lat 42°37'45", long 82°53'25", in SW14 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 Mbunt 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) above mean sea level 

(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 

,ohservations of water temperature were made during the year. Corps of Engineers gage-height telemark at station. 


AVERAGE DISCHARGE.--29 years, 123 ft3/s (3.483 m3/s), 8.39 in/yr (213 mm/yT). 


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 (*): 


Discharge Gage height Gage height
DischargeT

DateTTimeT(ft3/s) (m3/s) (m) TimeT(ft)TT
(ft)T Date (ft3/s) (0/8) (m) 


Feb. 18 0300 *3,310 93.7 *15.34 4.676 Apr. 26 1700 2,720 77.0 14.72 4.487 

Feb. 22 1900 3,260 92.3 15.29 4.660 May 8 0200 1,780 50.4 13.45 4.100 

Mar.T0400 86.4 15.08 4.596
4 3,050 


Minimum discharge, 5.3 ft3/s (0.15 m3/s) Sept. 9, gage height, 4.07 ft (1.241 m). 


DISCHARGE,T
IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

DAY OCT NOVTDECTJANTFERTMARTAPR�MAY JUN�JUL AUG SEP 

1 79 38 560 90 84 305 179 244 59 71 44 14 
2 80 38 634 90 85 525 171 215 55 78 33 12 
3 
4 
5 

70 
62 
57 

44 
100 
110 

402 
216 
175 

88 
86 
84 

85 
85 
85 

2160 
2900 
2020 

182 
168 
145 

219 
208 
172 

50 
44 
40 

61 
49 
41 

27 
22 
19 

11 
9.4 
8.7 

6 
7 
8 

51 
49 
45 

85 
72 
70 

271 
631 
799 

84 
84 
84 

86 
86 
86 

1860 
1180 
659 

133 
133 
126 

231 
1150 
1530 

37 
33 
32 

36 
30 
29 

94 
59 
38 

8.2 
7.1 
5.9 

9 45 72 485 78 86 435 109 909 29 28 30 11 
10 45 82 289 78 86 330 100 503 28 74 25 30 

11 49 253 257 78 140 308 96 288 27 82 23 25 
12 48 307 231 78 210 312 92 226 26 84 19 20 
13 44 194 230 78 310 476 87 195 25 49 18 16 
14 41 130 405 79 450 953 83 158 23 37 24 13 
15 38 105 680 80 650 737 80 138 20 30 38 11 

16 37 91 826 80 1200 487 84 136 21 26 39 15 
17 37 82 639 80 2300 348 152 159 27 32 30 20 
18 36 76 300 80 3000 256 152 159 27 29 25 17 
19 
20 

38 
48 

71 
68 

200 
150 

80 
80 

2410 
1660 

217 
220 

107 
90 

135 
112 

33 
49 

25 
21 

21 
19 

14 
12 

21 60 85 130 82 1120 250 82 98 51 21 17 14 
22 53 139 120 82 2470 475 83 87 39 21 17 14 
23 48 118 115 82 1960 465 90 79 34 28 15 13 
24 44 91 110 82 941 267 85 75 40 37 13 12 
25 44 82 110 82 590 225 293 70 84 34 11 11 

26 46 89 105 82 541 218 2020 66 75 25 20 13 
27 50 105 105 83 561 198 1730 62 55 19 29 21 
28 48 141 100 83 476 220 887 58 39 23 16 26 
29 
30 

45 
41 

228 
382 

100 
95 

84 
84 

368 
---

268 
228 

532 
336 

55 
56 

33 
37 

417 
147 

13 
11 

24 
19 

31 39 --- 95 84 200 --- 61 --- 67 11 ---

TOTAL 1517 3548 9565 2549 22211 19702 8607 7854 1172 1751 820 447.3 
MEAN 48.9 118 309 82.2 766 636 287 253 39.1 56.5 26.5 14.9 
MAX 80 382 826 90 3000 2900 2020 1530 84 417 94 30 
MIN 36 38 95 78 84 198 80 55 20 19 11 5.9 
CFSM .25 .59 1.55 .41 3.85 3.20 1.44 1.27 .20 .28 .13 .07 
IN. .28 .66 1.79 .48 4.15 3.68 1.61 1.47 .22 .33 .15 .08 

TOTAL 

WTR YR 1976T79743.3 

CAL YR 1975T83777.0 MEAN 230TMAX 5040 MIN 11TCFSM 1.16 INT15.66 


TOTAL MEAN 218TMAX 3000 MIN 5.9T14.91
CFSM 1.10 INT




STREAMS TRIBUTARY TO LAKE ST. CLAIRT 471 


04164800 MIDDLE BRANCH CLINTON RIVER AT MACOMB, MI 


LOCATION.--Lat 42°42'23", long 82°57'33", in SW1/4 sec.5, T.3 N., R.13 E., Macomb County, Hydrologic Unit 04090003, on left bank at down­
stream side of bridge on Romeo Plank Road, 0.4 mi (0.6 km) north of Macomb. 


DRAINAGE AREA.--41.0 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. Data of gage is 603.23 ft (183.865 m) above mean sea level (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.--13 years, 28.0 ft3/s (0.793 m3/s), 9.27 in/yr (235 ram/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,580 ft3/s (44.7 m3/s) June 26, 1968; maximum gage height, 16.16 ft (4.926 m) 

Mar. 12, 1962, backwater from ice; minimum discharge, 0.10 ft3/s (0.003 m3/s) July 22, 1971; minimum gage height, 4.68 ft (1.426 m) 

July 11, 1964. 


EXTRENES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s (8.50 m3/s) and maximum (*): 


DischargeTGage heightT DischargeTGage height 

DateTTimeT (ft) (m)TT TimeT (ft)TT
(ft3/s) (m3/s)T DateT(ft3/s) (m3/s) (m) 


Dec.T6 1300 426 12.1 8.95 2.728 Mar. 3 unknown 818 23.2 11.80 3.597 

Feb. 16 0900 709 20.1 11.04 3.365 Mar. 5 unknown 675 19.1 10.80 3.292 

Feb. 18 0300 454 12.9 9.16 2.792 Apr. 25 2100 *973 27.6 *12.73 3.880 

Feb.T21 0700 900 25.5 12.34 3.761 May 7 0400 896 25.4 12.27 3.740 


Minimum discharge, 0.80 ft3/s (0.023 m3/s) Aug. 24, gage height, 4.90 ft (1.494 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


DAY OCT DECTTFEBTTAPRTTJUNTTAUG
NOV JAN MAR MAY JUL SEP 


1 18 11 97 27 24 45 34 15 17 8.0
41T 4.4 

2 15 12 52 26 24 34 12 13 7.0
236 48T 4.9 

3 14 24 42 24 624 31 10 9.8 6.0
25 48T 4.0 

4 12 22 39 25 24 417 31 9.5 9.0 5.2
39T 3.3 

5 12 43 25 24 373 26 9.0 7.5 9.8 2.6
17 	 32T


6 11 227 24 281 35 8.4 6.3 41 

7 10 18 96 24 24 100 31 540T6.0 8.0 


16 24 	 167T 2.6 

8.3 2.6 


8 10 57 24 25 7.8 5.6 4.8
18 24 80 124T 2.2 

9 12 16 50 24 24 75 22 7.4 4.7 3.3 3.7
72T

10 12 53 24 24 70 22 7.2 21 2.2
118 	 50T 18 


48T 7.0 

12 10 37 46 24 80 110 19 7.2 17 2.2 

11 11 60 47 24 40 70 22 7.2 24 2.1 


40T 4.9 

13 10 29 86 24 140 210 19 6.6 8.6 2.2
33T 4.0 

14 10 24 158 24 250 160 19 6.2 4.3 3.3
30T6.9 


21 24 	 29T 4.0
15 10 179 400 100 18 5.8 6.1 6.0 


16 9.2 87 516 35 9.4 7.5 2.6
20 24 60 40T 6.0 

322 46 27 39T1.9
17 9.7 19 55 24 7.2 5.6 5.4 


18 11 18 46 24 303 39 22 6.5 5.1 1.9
31T 4.4 

19 17 17 43 24 137 47 19 26T4.2 1.5 3.7
18 

20 17 18 41 24 257 46 17 22T3.9 1.5
12 	 4.4 


21 15 37 39 24 615 126 18 9.3 5.1 1.5
19T 4.4 

22 13 26 24 54 18T4.1 1.2 4.0
37 350 27 8.8 

23 13 35 200 44 21 7.5 22 1.2
21 24 	 17T 3.7 

24 34 	 11
12 19 24 140 39 23 16T10 1.2 3.3 

25 14 23 33 24 120 46 534 35 5.9 1.2
15T 3.3 


26 14 25 32 24 120 37 406 15T5.0 3.0 7.0
13 

27 12 30 31 24 114 49 127 9.1 4.1 21 11
14T

28 12 46 30 24 52 65 13T3.9 7.0 6.0
78 8.6 

29 12 29 24 44 45 55 8.2 32 4.9 4.4
68 14T

30 11 194 28 24 43 43 16T12 4.4 4.0
--- 20 

31 11 27 37 --- 15T9.5 4.4 ---
--- 24 	 ---


TOTAL 379.9 1899 4440 3774 1840 311.2 302.4 172.5 

MEAN 12.3 34.1 24.3 122 53.9�9.75 5.56 4.88 


1024 752 	 1671� 146.5 

61.3 153 61.3 10.4 


MAX 18 194 227 27 615 624 534 35 32 41
540� 18 

11 24 13� 2.2
MIN 9.2 27 24 37 17 5.8 3.9 1.2 


.83 .59 1.31� .12
CFSM .30 1.50 3.73 2.98 1.50 .25 .24 .14 

IN. .34 .93 1.72 4.03 3.42 1.67 .28 .27 .16 .13
.68 	 1.52�


CAL YR 1975�17336.2 MAX 883 CFSM�IN 15.73
TOTAL 	 MEAN 47.5 MIN 3.0 1.16 

MEAN 45.7 MIN�CFSM�
WTR YR 1976�TOTtL 16712.5 MAX 624 1.2 1.11 IN 15.16 




472T STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI 


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) above mean sea level. May 10, 1934, to Jan. 11, 1939, nonrecording 

gage at same site and datum. Auxiliary gage is a water-stage recorder on right bank 2.0 mi (3.2 km) downstream from base gage at 

same datum. Mar. 15, 1938, to Jan. 3, 1952, auxiliary nonrecording gage 1.6 mi (2.6 km) downstream from base gage at same datum. 


REMARKS.--Water-discharge records good. Corps of Engineers gage-height telemark at station. 


AVERAGE DISCHARGE.--42 years, 524 ft3/s (14.84 m3/s), 9.69 in/yr (246 ninVyr). 


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 floodmark; 

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 (*): 


Gage height 

DateTTimeT(ft3/s) (m3/s)T(m) Date TimeT(ft)TT


DischargeTGage height 	 DischargeT

(ft)T	(ft3/s) (112/s) (m) 


Dec. 15 1500 3,050 86.4 9.13 2.783 Apr. 26 1700 5,840 165 12.44 3.792 

Feb. 17 1100 6,580 186 13.18 4.017 7 0900 6,890 195 13.46
MayT 4.103 

Feb. 22 1900 6,900 195 13.47 4.106 July 29 1200 6,450 183 13.05 3.978 

Mar.T0800 196 *13.48 4.109
3 *6,910 


Minimum daily discharge, 176 ft3/s (4.98 m3/s) Sept. 7, 8; minimum gage height, 5.35 ft (1.631 m) Feb. 10. 


DISCHARGE,�
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


381 680 	 986 234
1 	 590 156P�540 1350 952�560 601 370 

511 1420�500 3070 1020
2 366 660 950�520 443 300 237 


3 485 1100�520 925�470 270
410 630 6730 1020 413 225 

4 445 551 819�520 864�440 250
600 6470 939 363 200 

5 419 508 769�520 813�400 250
540 5320 811 320 186 


482 580 1670 	 185
6 396 1370�500 4520 876�360 330 850 

7 379 468 1780�500 870�330 350 379
620 3150 6270 176 

8 357 492 1650�500 787�310 380 290
540 2230 4370 176 

9 354 446 1300�500 744�290 253
540 1820 2440 323 294 

10 387 960 1080�600 714�290 279
600 1590 1590 590 867 


11 364 993�1300 691�300 250
1010 560 1480 1250 465 331 

12 323 981�1300 672�475 250
854 520 1470 1070 437 243 

13 335 716 1270�2000 634�280 342 223
520 2160 965 305 

14 334 1800�2100 622�260 426
595 530 2410 882 286 212 

15 363 535 2680�2150 618�305 294 302
520 2040 824 	 205 


16 312 	 501 560 1660 1010 270 277 230 

486 520 1120 256 


2320�3560 896�371 

17 322 1720�6170 1400 779�325 297 267 


499 500 959 204
18 379 1210�5830 1210 710�264 255 251 

502 500 853 234
19 466 807�5010 1160 620�678 244 248 


20 452 510 736�560 3630 584�506 209 228 219
1130 773 


21 435 	 720 693�3260 608�337 229
520 1240 722 251 185 

22 440 654 627�6330 708�305 283 226
520 1460 650 256 

23 413 568 480 1410 605 287 254 259
683�4810 628� 203 

24 355 517 660� 580 310 281 190
480 2740 1160 611�509 

25 518 657�2120 2660�1670 223
587 500 1130 560 308 189 


605 800 	 540 315
26 426 655�1930 1080 5300�649 191 337 

27 365 716 682�1850 3880�505 778
700 1080 530 227 517 

28 471 845 666�1620 1180 2180�448 349 241 280
620 530 

29 423 607�1400 1530�430 282
902 620 1130 530 4740 252 

30 364 1460 713�--- 1160�768 243
600 1050 560 1550 227 

31 385 760� 973 �--- 255
--- 560 	 --- 556 476 ---


18846 17680 37185 	 7807
TOTAL 12568 34768�64310 65263 34586�13642 16151 9593 

628 570 1200 260
MEAN 405 1122�2218 2105 1153�455 521 309 

1460 800 6270 867
MAX 590 2680�6330 6730 5300�1670 4740 850 


MIN 312 366 607�500 584�260 203
480 973 530 191 176 

.86 .78 1.57�
CFSM .55 1.53�3.02 2.87 1.63 .62 .71 .42 .35 


IN. .64 1.76�3.26 1.75�.69 .49
.96 .90 3.31 1.88 .82 .40 


TOTAL IN 17.74 

WTR YR 1976�332399 MAX 6730 MIN 176 IN 16.85 

CAL YR 1975�350078 MEAN 959�MAX 10300 MIN 160 CFSM 1.31��


TOTAL MEAN 908� CFSM 1.24�




�
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473
STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINT3N RIVER AT MOUNT CLEMENS--CONTINUED 


WATER-QUALITY RECORD6 


PERIOD OF RECORD.--Water years 1975 to current year. 


PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1974 to current year. 
WATER TEMPERATURES: October 1974 to current year. 

INSTRUMENTATION.--Water quality monitor since Aug. 12, 1975. 


REMARKS.--Interruptions in daily record were due to malfunctions of the instrument. Nbnthly samples are collected as a cross section 

sample at the bridge. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum, 2,760 micromhos Jan. 26, 1976; minimum, 126 micromhos, July 29, 1976. 

WATER TEMPERATURES: Maximum, 26.5°C June 22, 23, July 2, 3, 1975; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 2,760 micromhos, Jan. 26; minimum, 126 micromhos, July 29. 
WATER TEMPERATURES: Maximum recorded, 26.0°C July 15, 16, 24; minimum, 0.0°C on many days during winter periods. 

WATER OUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� IMME-

CIFIC� DIATE FECAL STREP-�NON-


TNSTAN- CON-� PER- COLL- COLI- TOCOCCI�CAR-

TANFOUS DUCT-� DIS- CENT FORM FORM (COL- HARD- BONATE 

DIS- ANCF�PH TEMPER- SOLVE() SATUR- (COL. (COL. ONIES NESS HARD-


TIME CHARGE (MICRO-� DER PER (CA.MG) NESS
ATUPE OXYGEN ATION�PER��

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


OCT 

24... 1300��800� 6.8 5100�160 B5
316�7.9� 67��480�290��


NOV 

20." 1000��745�R.��90�170��270��


14.5�


489�7.9 10.6�1300 160 40 

DEC 

19... 1400��900�.0��88�90��320��
774�8.2 12.6�560 280 98 


JAN 

21... 1100��960�.0�72��30��290��
520�7.8�10.4 2800 200 69 

FE8 

19... 1000��355�.5� 12000��170��
5110�7.9� 2300 2800 45 


MAR 

18... 1.030��605�1.5�12.6 92�� 730 280��70
1200�7.9� 580�


APR 

16... 0930��595�17.0�178��1000��210��
1080�7.9�16.9 71000 2600 49 


MAY 

20.... 1030�755�14.0�83��180��270��
790�8.0�8.5 260 80 44 

JUN 

11... 1000�750�23.5�� 240�290��
300�7.8 1000�230 72 


JUL 

08... 1100��659�23.5� 10000��200��
380�7.8� 11000 >2000 44 

AUG 

12... 1000�750�22.5T65TT800TT
250�8.0�5.6 7000 1200 


SEP 

23... 1000��787�14.5�81�400��240��
308�8.1�8.2�5300 280 68 


DTS-� ON-

OIS- SOLVED�SODIUM SOLVED� DIS- DIS-

SOLVED NAG- DIS- AD- P0-� ALMA-�DIS- SOLVED SOLVED 

CAL- NF- SOLVED SORP- IAS- PICAR- rap- UNITY CARBON SOLVED CHLO- FLUO-

CIUM� SIUM BONATE BONATE� RIDE
STUN SODIUM TION� AS DIOXIDE SULFATE RIDE�

(CA)�(MG) (NA)��(K)�� CAC03 (5041
PATIO (F)
(HCO3) (CO3)��(CO2)��(CL)��


DATE�(MG/L)�(MG/L) (mG/L1�(mG/L)��(MG/L)��(MG/L)��
(MG/L)��(MG/L) (MG/L) (MG/L1 (MG/L) 


OCT 

24 • • • 80 73 39 1.0 4.3 256 0 210 5.2 59 66 .5 

NOV 
20... 75 21 34 .9 3.7 280 0 230 5.6 50 59 .3 

DEC 
19• . • 90 23 37 .9 3.6 271 0 222 2.7 60 72 .3 

JAN 
21 • •• 81 22 65 1.7 3.5 270 0 221 6.8 58 11 4.0 

FEH 
19• • • 48 12 22 .7 3.6 152 0 125 3.1 39 43 .0 

MAW 
18... 74 22 35 .9 3.1 256 0 210 5.2 51 63 .2 

APR 
16... 58 17 47 1.4 4.1 196 0 161 3.9 56 83 .3 

MAY 
20... 74 20 33 .9 2.9 276 0 226 4.4 50 62 .3 

JUN 
11... 81 21 55 1.4 5.0 266 0 218 6.7 76 90 .4 

JUL 
08• • • 54 16 40 1.2 4.2 190 0 156 4.8 52 65 .3 
AUG 
12... 236 0 194 3.8 36 46 .3 

SEP 
23... 65 19 56 1.6 5.2 210 0 172 2.7 76 83 .6 
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474� STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


WATER-QUALITY DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SUS-�

SOLVED SOLVED DIS- TOTAL� PENDED SED. 


DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTAL�


DIS- DIS-�� SUS. 


SUS- SERI- SIEVE 

SOLVED�(REST- (SUM OF SOLIDS NITRO- NITRO- PHOS-�MENT��
PLUS��� PENDED DIAM. 

SILICA�(TONS NITRATE GEN GEN���DIS- i FINER
DUE AT CONSTI-� PHORUS SEDT-�

(SI02)�180 C) TUENTS) PER (N) (P) MENT CHARGE���
(N)���(NO3)�� THAN 


DATE (MG/L1 (MG/L) (MG/L) (MG/L) (MG/L) (MG/L1��
DAY)�����(MG/L)��(MG/L) (T/DAY) .062 MM 


OCT 

24... 4.6 403�2.6 3.6 16 .25
417 356 15 13 100 

NOV 

20... 5.0 386�2.1 3.1 14 .25 11 100
398 525 15 

DEC 


7.3 468 97R 22 46 100
19... 427�2.0 3.0 13 .13 

JAN 

21... 6.8 384�2.2 3.2 14 .23 11 E15 100
50 E710 


FEB 

19... 5.3 264 3640 1.8 11 52 717
248�2.4 .16 100 


MAR 
18... 5.0 407 1320 1.7 7.5 .13 18 58 100
379�1.5 


APR 

16... 3.1 365�2.8 4.0 18 .30 213 621 91
384 1120 


MAY 
4.1 400 853 2.4 .16 46 98
382�1.5 11 100 


JUN 

20 •• • 

464�2.6 15
4.9 477 E386 3.3 15 .30 E12 100 

JUL 

11... 

OR... 4.5 370 330�2.4 3.3 15 .23 --
E339 

AUG 

12... 3.9 337 E227 3.0 4.0 18 .40 11 E7.4 100 


SEP 

23... 7.1 415�3.5 20 12 10
464 386 4.5 .32 100 


DIS-�DIS-

DIS- TOTAL SOLVED TOTAL SOLVED�DIS-�Ulb.., 


TOTAL SOLVED CAD- CAD- CHPO- CHRO- TOTAL SOLVED TOTAL SOLVED TOTAL 

ARSENIC ARSENIC MIUM MIUM��MIUM COBALT COBALT COPPER COPPER IRON
MIUM�


TIME�(AS) (AS)��(CR) (CO) (CU) (FE)
(CD) (CD)��(CR)��(CO)��(CU)��

DATE (UG/L) (UG/L)��(UG/L)��(UG/L)��(UG/L)��(UG/L)��
(UG/L) (uG/L) (UG/L) (UG/L) (UG/L) 


OCT 

24... 1300�2 2��<10 0��0��4��
0 0�� 2 11 540 


JAN 

21... 1100�1 0�� 0 10
<10 0��540
3 2��<10�� 10��


APR 
16... 0930�0 0��0��0��10 3100
2 20 2 0��0��


JUL 

08... 1100�3 2��1� 2 10 1800
20 10��1��10��


DIS-� DIS-

DIS-�DIS-�
TOTAL� TOTAL TOTAL
SOLVED�DIS-�SOLVED��DIS-�

SOLVED TOTAL SOLVED��MAN- TOTAL�
MAN-�
SOLVED SELE- SELE- TOTAL SOLVED ORGANIC

IRON�
LEAD�
LEAD GANESE GANESE MERCURY MERCURY NIUM NIUM��ZINC CARBON
ZINC�

(FE)�(PB) (PR)��(MN)��(HG) (HG)��(SE)��(ZN) (ZN)��
(MN) (SE) (C)


DATE (UG/L)�� (UG/L) (UG/L) (UG/L)��(UG/L)��
(UG/L) (UG/L)��(UG/L) (UG/L)��(UG/L)��(UG/L) (MG/L) 


OCT 

24... 260�8�
18 40 40�� 0 40 11
.1 .1��0��20��


JAN 

21... 50�
70 60��<.5��0��70��
8 2�<.5 2 70 B.S

APR 

16... 
 30�54 2�160 100��<.5�� 11
<.5 0 0��80 10��


JUL 

08... 30�
29 1� <.5 50 13
90 40��<.5��0 0��10��
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_ 475STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04165500 CLINTON RIVER AT MOUNT CLEMENS, MI—CONTINUED 

WATER-QUALITY DATA♦ WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 

CHLOR* 

ALDRIN�DANE�non�DOE�DDT 


IN�IN�IN�IN�IN 

BOTTOM TOTAL BOTTOM�BOTTOM�BOTTOM�BOTTOM 


TOTAL� TOTAL TOTAL MA-��
MA-� MA*
CHLOR* MA-��MA-��TOTAL�

TIME *LEWIN TERIAL DANE TERIAL DOD TERIAL DDE TERIAL DDT TERIAL 


DATE�(UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) AUG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) 


MAY 

20... 1030��ND ND 0 NO NO ND��
ND ND�����ND�� NO 

AUG 
 �

12... 1000��ND�ND�ND�ND�ND --


DI-�DI-� HERTA* 

AZINON�FLORIN�ENDRIN�ETHION�CHLOR 


IN�IN�IN�IN� TOTAL
IN�

TOTAL BOTTOM TOTAL BOTTOM�BOTTOM�BOTTOM TOTAL BOTTOM HEPTA-

DI-� TOTAL� MA-��
0/....�� MA-� CHLOR 

AZ/NON TERIAL ELDRIN TERIAL ENDRIN TERIAL ETHION TERIAL CHLOR TERIAL EPDXIDE 


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


MA- MA-� TOTAL HEPTA- MA-��


MAY 

20... ND ND Nn ND ND ND ND ND���������ND ND��ND 
AUG 
12... ND��NO�ND�ND�ND�NO 

HEPTA-� MALA-�METHYL�METHYL 

CHLOR�LINDANE�THION�PARA..�TRI* 


EPDXIDE�IN� TOTAL TOTAL THION THION
IN� TOTAL����

IN ROT-�BOTTOM TOTAL� TOTAL
METHYL IN BOT* METHYL IN ROT*�

TOM MA- TOTAL MALA- OXY-� TRI- TOM MA- PARA* 


BOTTOM METH-�

MA-���MA-��PARA* TOM MA-�


TFRIAL LINDANE TERIAL THION TERIAL CHLOR THION TERIAL THION TERIAL THION 

DATE (UG/KG) (UG/L) (UG/KG) (UG/L) 1UG/KG) (UG/L) (UG/L) (UG/KG) ((1G/L) AUG/KG) (UG/L) 


MAY 

20... ND ND ND ND ND NO ND
ND ND ND���������ND��

AUG 


eeo.�
12...�ND�ND�ND ND��ND�ND 


PARA*�lox-�TRI* 

THION�APHENE�THION�2,4-D�2,4,5-1�SILVEX 


IN�IN�IN�IN�IN�IN 

BOTTOM TOTAL BOTTOM TOTAL BOTTOM�BOTTOM�BOTTOM�BOTTOM 

MA-�MA-��MA-��TOTAL MA-��MA-��MA-
TAX* TRI.... TOTAL TOTAL�

TERIAL APHENE TERIAL THION TERIAL 2,4*D TERIAL 2,4,5.4 TERIAL SILVEX TERIAL 


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


MAY 
20... ND ND ND�����ND ND����ND��
ND ND ND ND ND 

AUG 

12...�ND�ND�ND�ND�ND 


QUALITATIVE AND ASSOCIATE() QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
PFRIPHYTON 

LENGTH PERT-�UNCOR- uNcnR- BIOMASS 

OF� RECTED RECTED CHLORO*
PHYTON�

EXPO* BIOMASS PHYTON PERI* PERI- PHYLL 

SURE TOTAL BIOMASS PHYTON PHYTON RATIO 


(DAYS) ASH CHLORO- CHLORO- PERI*
DRY��

WEIGHT� PHYTON
WEIGHT PHYLL A PHYLL B�


DATE�G/S0 M G/S0 M MG/SO M MG/SQ M (UNITS) 


NOV 

20...�11.0 110��
27 16.0�� 8.80�45 

MAY 

20...�34 47.0 41.5 5.95 .528 920 

AUG 

12...�35 91.7 62.6 47.7 10.8�610 


ND-•MpT DETECTED 



476� STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT, 24, 1975 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


13,000 CELLS/ML 


ORGANISM_NAME ...COMMON�NAME.. CELLS/ML PERCENT 

CHLOROPHYTA GREEN ALGAE 
sCHLOROPHYCEAE 
soCHLOROCOCCALES 
**00CYSTACEAE 
0,,,,ANKISTRODESMUS 450 3 
,.e.KIRCHNERIELLA 89 1 
,o.SCENEDESMACEAE 
ooe.CRUCIGENIA 1,100 8 
.,,,SCENEDESMUS --Z 

TOTALS 2,500 19 

CHRYSOPHYTA 
oBACILLARIOPHYCEAE DIATOMS 
ooCENTRALES CENTRIC 
4.6.COSCINODISCACEAE 
ossoMELOSIRA 180 1 
soPENNALES PENNATE 
4,*.DIATOMACE4E 
oeeeDIATOMA 270 2 
,o,FRAGILARIACEAE 
....ASTERIONELLA 89 1 
oo.GOMPHONEMATACEAE 
.e..,GOMPHONEMA 89 1 
oeoNAVICULACEAE NAVICULOID 

1,200 9 
89 1 

oo,NITZSCHIACEAE 
....NITZSCHIA 1,200 9 
....SURIRELLACEAE 
,,,,,oSURIRELLA ____1d2 _1 

TOTALS 3,300 25 

CYANOPHYTA BLUE—GREEN ALGAE 
.MYXOPHYCEAE 
..0SCILLATORIALES FILAMENTOUS 
oesNOSTOCACEAE 

L woAPHANIZOMENON 0 
oo,OSCILLATORIACEAE 

D�eee,OSCILLATORIA —L2.6.21 —11 
TOTALS 7,600 57 

EUGLENOPHYTA EUGLENOIDS 
oEUGLENOPHYCEAE 
4,,EUGLENALES 
oeoEUGLENACEAE 

L�eee.EUGLENA 



477 STREAMS TRIBUTARY TO LAKE ST. CLAIR�
 

04165500 CLINTON RIVER AT MOUNT CLEMENS, 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


NOV. 20, 1975 

1000 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


6,900 CELLS/ML 


_ORGANISM _NAME _COMMON__NAME_ CELLS/ML PER_CENT 


CHLOROPHYTA 
 GREEN ALGAE 

.CHLOROPHYCEAF 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 
 120 2 

...SCENEDESMACEAE 

.w..SCENEDESMUS 


TOTALS 410 6 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 
 59 

....MELOSIRA 
 120 2 


L�
....STEPHANODISCUS 
 0 
..PENNALES PENNATE 

...ACHNANTHACEAE 

....RHOICOSPHENIA 
 180 3 

...FRAGILARIACEAE 

....ASTERIONELLA 
 59 

....SYNEDRA 59 

...GOMPHONEMATACEAE 

....GOMPHONEMA 
 180 3 

...NAVICULACEAE NAVICULOID 


L�
....DIPLONEIS 
 0 

....NAVICULA 410 6 

...NITZSCHIACEAE 

....NITZSCHIA 290 


TOTALS 1,400 
 21 


CYANOPHYTA 
 BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..0SCILLATORIALES 
 FILAMENTOUS 

...OSCILLATORIACEAE 


D�
....OSCILLATORIA 
 51202 

TOTALS 5,200 
 75 
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STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


478�
 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


DEC. 199 1975 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


6.400 CELLS/ML 


_ORGANISM NAME 	 _COMMON NAME� PER_CENT
CELLS/ML�


�
CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 
�


L 	....ANKISTRODESMUS 0 
...SCENEDESMACEAF�


L ....SCENEDESMUS 	 0 

CHRYSOPHYTA 

.8ACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


L 	....CYCLOTELLA 0 
..PENNALES PENNATE 
...CYMBELLACEAE 

L ....CYMBELLA 0 

...DIATOMACEAE 


L ....DIATOMA 0 

...FRAGILARIACEAE 


L ....ASTERIONELLA 0 

L ....SYNEDRA 0 

...GOMPHONEMATACEAF 


L ....GOMPHONEMA 0 

...NAVICULACEAE NAVICULOID 


L 	....DIPLONEIS 0 

....NAVICULA 140�2 

...NITZSCHIACEAE 

....NITZSCHIA _1 


TOTALS�3
370�


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXORHYCEAE 

..0SCILLATORIALES FILAMENTOUS 

...OSCILLATORIACEAE 


D ....OSCILLATORIA 	 _k:222�
24 
6.000�
TOTALS�94 


EUGLENOPHYTA EUGLENOIOS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYRTOMONIDALES 

...CRYPTOMONODACEAE 


L ....CRYRTOMONAS 
 �

TOTALS 29 
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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 1975 TO SEPTEMBER 1976 


JAN. 21, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,600 CELLS/ML 


_ORGANISM NAME 	 _COMON NAME_�PER_CENT
CELLS/ML�


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...SCENEDESMACEAE 


152�
__k 

TOTALS 150��6 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF�DIATOMS 

..CENTRALES�CENTRIC 

...COSCINODISCACEAE 

....MELOSIRA� 73�3 

..PENNALES� PENNATE 

...ACHNANTHACEAE 


L ....RHOICOSPHENIA� 0 

...DIATOMACEAE 


L ....DIATOMA� 0 

...FRAGILARIACEAE 


L ....ASTERIONELLA� 0 

...GOMPHONEMATACEAE 


L 	....GOMPHONEMA� 0 
...NAVICULACEAE�NAVICULOID 
....NAVICULA� 110�4 
...NITZSCHIACEAE 
....NITZSCHIA� ___2/�_1 

a TOTALS 220��8 

CYANOPHYTA� BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..0SCILLATORIALES�FILAMENTOUS 

...OSCILLATORIACEAE 


D ....OSCILLATORIA 

TOTALS�2.200�85
-


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS - _3Z 


TOTALS 37�1 


.EUGLENOPHYCEAE 


..EUGLENALES 


...EUGLENACEAE 

L ....TRACHELOMONAS 
 0 
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480 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 1975 TO SEPTEMBER 1976 


FEB. 19+ 1976 

1000 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


560 CELLS/ML 


_ORGANISM�NAME _COMMON�CELLS/ML
NAME_ PER CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS ___Al _12 


TOTALS 67 12 


CHRYSOPHYTA 

.8ACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 45 8 

..PENNALES PENNATE 

...ACHNANTHACEAE 


L� 0
....COCCONEIS 

LT 0
....RHOICOSPHENIA 

...DIATOMACEAE 

....DIATOMA 67 12 

...GOMPHONEMATACEAE 


D ....GOMPHONEMA 89 16 

...NAVICULACEAE NAVICULOID 

....GYROSIGMA 22 4 


D� 200 36
....NAVICULA 

....STAURONEIS 22 4 

...NITZSCHIACEAE 

....NITZSCHIA 22 4 

...SURIRELLACEAE 

....SURIRELLA 


TOTALS 490 88 
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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 1975 TO SEPTEMBER 1976 


MAR. 18, 1976 

1030 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2.500 CELLS/ML 


...ORGANISM NAME ...COMMON NAME..�PERCENT
CELLS/ML�


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

seCHLOROCOCCALES 

...000VSTACEAE 

....ANKISTRODESMUS 24 

....DICTYOSPHAERIUM 


TOTALS 120 5 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAF 

....CYCLOTELLA 31 1 

....MELOSIRA 120 5 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 39 2 


L ....RHOICOSPHENIA 

...CYMBELLACEAE 


L�
..e.CYMBELLA 

...DIATOMACEAE 


L� 0
....DIATOMA 

...FPAGILAPIACEAE 

....ASTERIONELLA 39 2 

...NAVICULACEAE NAVICULOID 

....NAVICULA 55 2 

...NITZSCHIACEAE 

....NITZSCHIA 31 1 

...TABELLARIACEAE 

....TABELLARIA 


TOTALS 340 13 

LT


CYANOPHYTA BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..OSCILLATORIALES FILAMENTOUS 

...0SCILLATOPIACEAE 


D�
....0SCILLATORIA 
 _di 

TOTALS 2,000 81 


EUGLENOPHYTA EUGLENOIDS 

.CRVPTOPHYCEAE CRYPTOMONADS 

..CPYPTOMONIDALES 

...CPYPTOMONODACEAF 


L ....CRYPTOMONAS 

TOTALS 8 
 0 


.EUGLENOPHVCEAE 


..EUGLENALES 


...EUGLENACEAE 


....TRACHELOMONAS 

TOTALS 16 
 1 




STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS+ MI--CONTINUED 


482�
 

QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR. 16, 1976 

0930 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


3,200 CELLS/ML 


...ORGANISM NAME NAME PERCENT
_COMMON�CELLS/ML 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

4.CHLOROCOCCALES 

...000YSTACEAE 


D ....ANKISTRODESMUS ika 

TOTALS 460 15 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....MELOSIRA 77 2 

..PENNALES PENNATE 

...ACHNANTHACEAE 


L ....ACHNANTHES 0 

...CYMBELLACEAE 

....CYMBELLA 230 7 

...DIATOMACEAE 

....DIATOMA 150 5 

...FRAGILARIACEAE 

....SYNEDRA 150 5 

...GOMPHONEMATACEAF 

....GOMPHONEMA 77 2 

...NAVICULACEAE NAVICULOID 


D ....NAVICULA 770 24 

...NITZSCHIACEAE 


D 770 24 

...SURIRELLACEAE 


D� ____t2 -15
....SURIRELLA 

TOTALS�84
2,700�


MAY 20, 1976 

1030 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


1,500 CELLS/ML 


NAME
_ORGANISM� _COMMON NAME CELLS/ML PER CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....KIRCHNERIELLA 
 _a 

TOTALS 41 3 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....COCCONEIS 
 41 3 

...NAVICULACEAE NAVICULOID 


0�
....NAVICULA 450 
 31 

...NIT2SCHIACEAE 


D�
....NITZSCHIA 
 250 17 

...SURIRELLACEAE 

....SURIRELLA 


TOTALS 780 
 54 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 

D ....DINOBRYON 
 __22 -i2 


TOTALS 620 42 


EUGLENOPHYTA 
 EUGLENOIDS 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELOMONAS 


TOTALS 41 
 3 
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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 1975 TO SEPTEMBER 1976 


JUNE 11, 1976 

1000 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


3,500 CELLS/ML 


...ORGANISM�NAME ...COMMON�CELLS/ML
NAME PERCENT 


CHLOROPHYTA GREEN ALGAE 

,CHLOROPHYCEAE 

,,CHLOROCOCCALES 

o4.600CYSTACEAE 

ee,eANKISTRODESMUS 310 9 

ooeSCENEDESMACEAE 

oeoeSCENEDESMUS 360 10 

4,,,VOLVOCALES 

0.0CHLAMYDOMONADACEAE 

eee.CHLAMYDOMONAS 
 —2 


TOTALS 740 21 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

moCENTRALES CENTRIC 

.o.COSCINODISCACEAE 

,,,,e.CYCLOTELLA 490 14 

,,,seMELOSIRA 110 3 

eoPENNALES PENNATE 

,,,,ACHNANTHACEAE 

....ACHNANTHES 22 1 


L meCOCCONEIS 0 

see,RHOICOSPHENIA 22 1 

oe,FRAGILARIACEAE 

,,,,ASTERIONELLA 89 3 

o,.•SYNEDRA 89 3 

oe•GOMPHONEMATACEAE 

oseoGOMPHONEMA 
 22 1 

4,,,NAVICULACEAE NAVICULOID 


22 1 

ooe.NAVICULA 200 6 

4..,NITZSCHIACEAE 


D�oe.,,NITZSCHIA 1,100 32 

4,,.SURIRELLACEAE 

owSURIRELLA 


TOTALS 2,200 66 


.CHRYSOPHYCEAE YELLOW—BROWN ALGAE 

4,,CHRYSOMONADALES 

,o•CHROMULINACEAE 

.4,..*CHRYSOCOCCUS 22 1 

o,,OCHROMONADACEAF 

,•.•DINOBRYON 


TOTALS 45 2 


CYANOPHYTA BLUE—GREEN ALGAE 

.MYXOPHYCEAE 


"OSCILLATORIALES FILAMENTOUS 

,GoOSCILLATORIACEAE 

tt000OSCILLATORIA 220 


TOTALS 220 
 6 


EUGLENOPHYTA EUGLENOIDS 

eCRYPTOPHYCEAE CRYPTOMONADS 

o•CRYPTOMONIOALES 

.•.CRYPTOMONODACEAE 

4,...CRYPTOMONAS 


TOTALS 45 
 1 


oEUGLENOPHYCEAE 

4..,EUGLENALES 

,,,,EUGLENACEAE 

o,,,,,EUGLENA 67 2 

oe..LEPOCINCLIS 89 3 

oo..PHACUS 22 1 

,,,,..TRACHELOMONAS 
 —1 


TOTALS 220 7 




 

 

484� 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 1975 TO SEPTEMBER 1976 


JULY 8, 1976 

1100 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


4,600 CELLS/ML 


_ORGANISM NAME _COMMON NAME_�CELLS/ML�
PER_CENT 


CHLOROPHYTA GREEN ALGAE 

•CHLORORHYCEAE 

..CHLOROCOCCALES 

...CHARACIACEAE 

....SCHROEDERIA 33 1 

...00CYSTACEAE 

....ANKISTRODESMUS 130 3 

....KIRCHNERIELLA 170 4 

....00CYSTIS 130 3 

...SCENEDESMACEAE 

....CRUCIGENIA 260 6 

....SCENEDESMUS 260 6 

..VOLVOCALES 

...VOLVOCACEAE 

....RANDORINA 


TOTALS 1,300 29 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


D� 1,300 27
....CYCLOTELLA 

....MELOSIRA 170 4 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 66 1 

....RHOICOSPHENIA 200 4 

...CYMBELLACEAE 

....CYMBELLA 33 1 

...GOMPHONEMATACEAE 

....GOMPHONEMA 33 1 

...NAVICULACEAE NAVICULOID 

....NAVICULA 230 5 

...NITZSCHIACEAE 

....NITZSCHIA 


TOTALS 2,600 57 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..OSCILLATORIALES FILAMENTOUS 

...OSCILLATORIACEAE 

....0SCILLATORIA 


TOTALS 660 14 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 


...CRYPTOMONODACEAE 


....CRYPTOMONAS 
 - 21 

TOTALS�33 


.EUGLENOPHYCEAE 


..EUGLENALES 


...EUGLENACEAE 


....TRACHELOMONAS - _22 

TOTALS�33 
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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 1975 TO SEPTEMBER 1976 


AUG. 12. 1976 

1000 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


670 CELLS/ML 


_ORGANISM� NAME_ PER_CENT
NAME _COMMON�CELLS/ML 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS _____ZA --A 


TOTALS 20 3 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


0�....CYCLOTELLA 360 53 

....MELOSIRA 40 6 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....COCCONEIS 20 3 

....RHOICOSPHENIA 40 6 

...FRAGILARIACEAF 

....SYNEDRA 
 20 3 

...NAVICULACEAE NAVICULOID 

....NAVICULA 60 

...NITZSCHIACEAE 

....HANTZSCHIA 20 3 


D�
....NITZSCHIA 22 _Li 

TOTALS 650 98 


9 



 

 

486� 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 1975 TO SEPTEMBER 1976 


SEP. 23, 1976 

1000 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


_ORGANISM NAME 


CHLOROPHYTA 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 

....TREUBARIA 

...SCENEDESmACEAE 

....CRUCIGENIA 

....SCENEDESMUS 

..VOLVOCALES 

...CHLAMYDOMONADACEAE 

....CHLAMYDOMONAS 

...PHACOTACEAE 


L�
....PHACOTUS 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINOOISCACEAE 

....CYCLOTELLA 

....mELOSIRA 

..PENNALES 

...ACHNANTHACEAE 

....RHOICOSPHENIA 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 


CYANOPHYTA 

.MYXOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 


DT
....ANACYSTIS 

..0SCILLATORIALES 

...SCYTONEMATACEAE 

....PLECTONEMA 


EUGLENOPHYTA 

.CRYPTOPHYCEAE 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTCMONAS 


4,600 CELLS/ML 


_COMMON NAME� PER_CENT
CELLS/ML�


GREEN ALGAE 


TOTALS 


DIATOMS 

CENTRIC 


PENNATE 


NAVICULOID 


TOTALS 


BLUE-GREEN ALGAE 


COCCOID 


FILAMENTOUS 


TOTALS 


EUGLENOIDS 

CRYPTOMONADS 


99 2 

33 1 


260 6 

360 8 


66 1 


830 18 


260 6 

200 4 


66 1 


170 4 


1,000 22 


1,200 25 


--12.412 _24 

2,700 59 


_22
T
 
TOTALS 33T1 


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

L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
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STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS+ MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. 0, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER DECEMBER JANUARY 

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

1 
2 

585 
586 

583 
583 

584 
585 

777 
763 

742 
734 

761 
751 

676 
689 

643 
643 

659 
656 

1130 
1100 

1100 
970 

1120 
1020 

3 
4 
5 

587 
587 
588 

584 
586 
586 

585 
586 
587 

756 
758 
762 

727 
726 
735 

742 
740 
747 

805 
854 
958 

698 
810 
853 

742 
832 
917 

983 
996 
995 

969 
984 
980 

976 
990 
988 

6 
7 

589 
590 

586 
588 

587 
589 

771 
770 

747 
751 

761 
760 

1040 
691 

693 
597 

882 
625 

987 
976 

972 
968 

979 
973 

8 591 588 589 776 760 769 632 592 603 1020 977 995 
9 590 586 588 776 760 769 781 639 701 1110 975 1010 
10 593 587 589 767 546 647 978 797 916 1020 948 969 

11 591 589 591 687 596 651 970 884 913 952 918 929 
12 593 591 592 681 668 674 1120 968 1010 996 917 941 
13 
14 

593 
596 

589 
593 

592 
594 

712 
740 

685 
716 

694 
728 

1470 
1020 

1040 
735 

1290 
823 

1200 
1180 

1000 
983 

1090 
1040 

15 595 593 594 752 740 746 751 635 679 1050 1020 1030 

16 600 597, 599 765 753 757 648 633 639 1080 1010 1040 
17 600 593 597 757 748 752 698 651 670 1230 1030 1150 
18 595 592 593 751 721 736 796 705 743 1180 956 1010 
19 604 589 594 747 725 736 839 803 819 988 922 954 
20 600 588 595 749 732 742 841 834 837 925 889 907 

21 605 596 599 788 695 720 861 644 849 1020 898 924 
22 603 593 598 761 724 750 899 862 880 1050 959 1000 
23 713 593 603 768 751 758 905 900 902 1030 988 1010 
24 755 744 750 768 751 760 906 899 903 1030 945 981 
25 773 576 705 1100 753 800 912 903 906 999 904 932 

26 698 642 684 1080 871 941 904 883 891 2760 938 1650 
27 718 702 711 1070 813 909 902 879 886 1650 1300 1510 
28 716 656 686 1030 862 938 915 901 907 1290 1050 1160 
29 732 686 711 954 864 908 930 913 918 1040 940 986 
30 746 731 738 864 672 746 970 885 915 951 926 936 
31 762 741 755 --- --- --- 1120 983 1060 1040 946 992 

MONTH 773 576 624 1100 546 763 1470 592 838 2760 889 1040 

FEBRUARY MARCH APRIL MAY 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

1 1020 955 981 721 633 669 666 652 658 665 641 647 
2 980 930 959 1150 426 687 672 665 669 677 648 658 
3 998 916 955 398 342 364 665 658 662 662 634 647 
4 943 883 911 357 334 342 659 647 651 645 635 639 
5 911 884 896 392 326 362 661 649 655 669 649 664 

6 929 912 920 385 373 378 693 652 666 715 367 578 
7 941 922 930 458 389 424 675 651 665 365 323 335 
8 932 912 922 546 460 504 680 673 677 415 325 371 
9 961 923 939 588 548 566 681 671 676 547 423 490 
10 1540 966 1030 613 586 597 679 674 676 625 551 593 

11 2220 1260 1520 618 609 615 680 667 673 671 630 655 
12 1260 1030 1090 660 602 620 676 671 674 671 658 665 
13 1040 714 848 661 504 565 692 676 680 674 667 671 
14 703 572 633 498 443 464 697 686 693 692 678 686 
15 580 521 560 520 447 478 691 673 684 706 693 699 

16 510 350 403 586 524 558 751 593 654 774 619 688 
17 380 340 357 618 587 604 657 635 649 682 621 651 
18 358 332 342 630 606 618 670 646 655 686 650 667 
19 375 344 359 644 629 636 675 659 667 702 686 690 
20 439 374 398 650 635 641 688 662 673 702 680 692 

21 504 415 468 640 608 627 720 674 689 712 682 696 
22 407 335 366 608 511 555 750 684 715 697 670 686 
23 405 335 362 577 515 542 721 682 696 686 667 677 
24 557 408 482 628 582 608 717 675 694 684 667 674 
25 618 560 591 660 624 648 702 376 493 685 676 680 

26 634 595 614 660 641 646 370 278 304 684 677 680 
27 598 584 590 691 639 651 382 292 332 685 676 680 
28 610 598 602 689 621 644 521 393 462 699 680 687 
29 640 607 627 627 618 622 603 528 569 711 692 700 
30 --- --- --- 672 631 655 643 601 621 707 701 703 
31 --- --- 671 652 660 --- --- --- 702 693 699 

MONTH 2220 332 712 1150 326 566 751 278 631 774 323 643 
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488 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04165500 CLINTON RIVER AT NOWT MEMOS, MI--CONTINUED 

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C). WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE�JULY AUGUST�SEPTEMBER 

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


...
1 689 683 686 ... --- 773 673 722 ---

2 682 675 678 --- --- 773 754 762 ---

3 688 674 678 --- --- 823 763 784 ---

4 713 680 694 --- --- - 823 789 797

5 741 705 722 --- --- ... 856 786 808 


6 755 733 746 --- --- --- 850 399 581 --- ---

7 760 750 756 --- - - 588 534 557 --- --- ---

8 762 752 756 --- --- --- 704 594 652 --- ---
9 760 748 754 735 710 727 733 707 720 --- ---

10 752 743 749 748 545 646 742 724 735 641 


11 603 533 579 755 731 740 548

12 594 550 566 770 747 753 551

13 657 596 639 780 756 768 --- 566 


01..11P. .000.14 710 664 692 800 536 604 571

15 751 713 740 690 625 652 --- 571 - -

16 --- .-- --- 768 736 753 705 690 697 573 ---

17 --- 749 718 736 707 688 694 --- --- ---

18 --- --- 736 701 716 715 700 706 656 --- 646

19 741 714 727 729 707 715 646 --- 568

20 --- 744 711 730 750 729 741 569 --- 560 


21 ---
 766 732 746 750 740 743 571 - - - 568
22 --- 752
779 765 756 736 742 573 572

23 --- 744 680 721 756 744 747 575 - - 573
24 730 674 694 744 729 735 577 575

25 - 688 636 655 753 736 741 579 575 576 


26 712 676 685 767 753 758 577 574 575

27 724 690 702 --- --- --- 581 574 576

28 -
 740 662 720 --- --- 581 579 ---
29 594 126 238 --- 581 578 ---

30 --- 565 301 440 --- --- 584 579 ---

31 --- 670 569 636 --- --- --- --- ---


MONTH 856 399 717 


TEMPERATURE (DEG. C) OF WATER. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCTOBER NOVEMBER DECEMBER JANUARY 

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


1 16.0 15.0 16.0 9.5 8.5 9.0 6.5 3.5 5.0 1.5 1.0 1.5
2 15.0 13.0 14.0 12.0 9.5 11.0 3.5 2.0 2.5 1.5 0.5 1.0
3 
 13.0 11.5 12.5 13.5 12.0 13.0 2.0 1.5 1.5 1.5 0.5 1.0
4 14.0 12.5 13.5 14.5 13.5 14.0 2.5 1.0 2.0 0.5 0.0 0.0

5 15.0 13.5 14.5 14.5 13.5 14.0 5.0 2.0 3.0 0.0 0.0 0.0 


6 16.0 14.5 15.0 14.5 13.0 13.5 7.0 4.5 5.5 0.0 0.0 0.0

7 15.5 14.5 15.0 15.0 14.0 14.5 4.5 2.0 3.0 0.5 0.0 0.5

8 15.0 14.0 14.5 15.0 14.5 15.0 2.0 1.5 1.5 0.0 0.0 0.0

9 15.0 14.5 14.5 15.0 14.0 14.5 2.5 1.5 2.0 0.0 0.0 0.0

10 16.0 14.5 15.0 15.0 12.5 14.0 2.5 2.5 2.5 0.0 0.0 0.0 

11 16.0 14.5 15.0 12.5 10.0 11.0 2.5 2.5 2.5 0.0 0.0 0.0

12 14.5 13.5 14.0 10.0 9.5 9.5 2.5 2.0 2.5 0.0 0.0 0.0

13 15.5 13.5 14.5 9.5 8.0 9.0 4.5 2.5 3.5 0.5 0.0 0.0

14 18.0 15.5 17.0 8.0 6.0 7.0 6.5 4.0 5.0 0.5 0.0 0.0

15 18.0 17.5 18.0 6.0 5.5 5.5 8.5 6.5 7.5 0.5 0.0 0.0 

16 17.0 15.0 15.5 6.5 5.5 6.0 6.0 4.0 5.0 0.5 0.0 0.5

17 15.0 12.5 13.5 8.0 6.5 7.0 4.0 1.5 2.5 0.0 0.0 0.0

18 12.5 11.0 11.5 9.0 8.0 8.5 1.5 0.0 0.0 0.0 0.0 0.0

19 11.5 11.5 11.5 9.5 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0

20 12.0 11.0 11.5 9.0 8.5 9.0 0.0 0.0 0.0 0.0 0.0 0.0 


21 13.0 11.5 12.5 10.5 7.5 9.0 0.0 0.0 0.0 0.0 0.0 0.0

22 13.5 13.0 13.5 7.5 6.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0

23 15.0 13.5 13.5 6.0 4.5 5.0 0.5 0.0 0.0 0.0 0.0 0.0

24 15.0 13.5 14.5 4.5 4.0 4.5 0.5 0.0 0.0 0.0 0.0 0.0

25 15.5 14.5 15.0 5.5 4.5 5.0 0.5 0.0 0:5 0.0 0.0 0.0 


26 14.5 12.0 13.0 5.0 4.5 4.5 0.5 0.5 0.5 2.0 0.0 1.0

27 12.0 10.5 11.0 5.0 3.0 3.5 1.5 0.5 1.0 1.0 0.0 0.5

28 11.5 10.5 11.0 4.5 4.0 4.0 1.5 1.0 1.5 0.0 0.0 0.0

29 11.5 11.0 11.5 5.0 3.5 4.0 1.0 0.0 0.5 0.5 0.0 0.0

30 11.0 9.0 9.5 6.5 5.0 6.0 2.0 0.0 1.0 0.5 0.0 0.0

31 9.0 8.5 8.5 --- ... - 2.5 1.5 2.0 0.0 0.0 0.0 


MONTH 18.0 8.5 
 13.5 15.0 3.0 9.0 8.5 0.0 2.0 2.0 0.0 0.0 




 

STREAMS TRIBUTARY TO LAKE ST. CLAIR�
 489 

04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


TEMPERATURE (DEG. C) OF MATER• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEBRUARY 
 MARCH�APRIL MAY 


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

1 0.0 0.0 0.0 6.0 4.5 5.0 8.5 7.5 8.0 13.5 13.0 13.5
2 0.0 0.0 
 0.0 4.5 2.0 2.5 7.5 6.5 7.0 13.5 12.5 13.0 

4 
3 0.0 0.0 0.0 2.0 1.0 1.5 8.5 6.5 7.5 12.5 10.5 11.5
0.0 0.0 0.0 2.5 1.5 2.5 10.0 8.5 9.0 11.5 9.5 10.5
5 0.0 0.0 0.0 5.5 2.5 4.5 9.5 8.0 9.0 14.5 11.0 12.5 

6 0.0 0.0 0.0 5.0 4.0 4.5 11.0 9.0 10.0 14.5 9.5 12.5
7 0.0 0.0 0.0 4.0 2.5 3.0 11.0 10.0 10.5 9.5 8.0 8.5
8 1.0 0.0 0.0 2.5 1.5 2.0 10.0 8.5 9.0 11.0 8.5 9.5
9 
 0.0 0.0 0.0 4.0 2.0 3.0 9.0 7.5 8.5 13.5 10.5 12.0
10 2.0 0.0 0.5 
 4.0 4.0 4.0 10.0 8.5 9.5 15.5 13.5 14.5 


11 2.5 1.5 1.5 4.0 2.5 3.5 10.0 8.5 9.5 15.5 15.0 15.5
12 1.5 1.0 1.0 
 4.5 3.5 3.5 9.0 7.5 8.5 15.0 13.5 14.5
13 1.5 1.0 1.0 4.5 4.0
3.0 11.0 8.0 9.5 15.5 14.0 14.5

14 1.0 0.0 2.5 2.0 10.0 17.0
0.0 1.5 13.0 11.5 15.0 16.0
15 1.0 0.0 0.5 3.5 2.0 3.0 16.0 12.5 14.5 17.0 16.5 17.0 


16 
 0.0 0.0 0.0 4.0 3.5 3.5 17.5 16.0 16.5 17.5 16.5 17.017 3.0 0.0 2.0 
 3.0 1.5 2.0 19.0 17.0 18.0 17.5 15.5 17.0
18 2.5 0.5 1.5 2.5 1.5 2.0 19.5 18.0 18.5 15.5 14.0 14.5
19 
 1.5 0.5 1.0 6.5 2.5 4.5 20.5 18.5 19.0 15.0 13.5 14.0
20 2.5 0.5 1.5 10.0 7.0 8.5 19.0 16.0 18.0 17.0 14.0 15.5 


21 3.0 2.5 3.0 10.0 7.0 9.0 16.0 15.0 15.0 18.5 17.0 17.5
22 2.5 1.5 2.0 7.0 4.5 5.5 16.5 15.0 15.5 17.0 16.0 16.5
23 1.0 0.0 0.5 6.0 4.0 5.0 
 16.5 14.5 15.5 16.5 14.5 15.5
24 2.5 
 0.5 1.0 9.0 6.0 7.5 15.5 14.0 15.0 16.0 14.5 15.0
25 5.5 2.5 4.0 11.0 9.0 10.0 13.5 6.5 10.0 16.5 15.0 15.5 

26 6.0 5.5 5.5 11.5 10.0 10.5 6.0 4.5 5.0 16.5 14.5 
 15.5
27 6.5 6.0 6.0 12.0 
 10.0 11.0 6.0 4.5 5.5 17.5 15.0 16.0
28 6.5 5.5 6.0 10.0 8.0 8.5 9.0 6.0 7.5 18.5 17.0 17.5
29 6.0 
 5.5 5.5 8.5 8.0 8.0 11.0 9.0 10.0 18.5 17.5 18.0
30 --- --- --- 10.5 8.0 9.0 13.5 11.0 12.0 19.0 17.0 18.0
31 --- 10.0 8.5 9.5 - - - 19.0 18.5 18.5 

MONTH 6.5 0.0 1.5 12.0 1.0 5.0 20.5 4.5 11.5 19.0 8.0 14.5 


JUNE 
 JULY AUGUST SEPTEMBER 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN 
 MEAN MAX MIN MEAN 


1 19.5 18.5 19.0 - ---- - - - 23.0 20.5 22.0 
--- 23.0 21.0 22.02 20.0 18.0 19.0 - -

3 20.5 18.5 19.5 - -
--- 22.5 19.5 21.04 21.5 19.0 20.0 
 22.5 21.0 22.0
5 22.0 19.5 21.0 
 23.0 21.5 22.0 


6 22.5 20.0 21.5 
 22.5 21.0 21.5
7 23.0 21.0 22.0 
 19.5 18.5 18.5

8 24.0 22.0 23.0 
 19.0 18.5 18.5 - -
9 24.5 23.0 23.5 24.0 23.0
22.0 21.0 18.5 19.5
10 24.5 23.0 24.0 23.5 22.0 23.0 22.0 20.0 21.0 


11 
 25.0 23.5 24.0 22.5 21.5 22.0 - -12 
 25.0 
 22.5 23.5 24.0 22.5 22.5 --- - -13 
 23.0 21.0 22.5 24.0 23.0 23.5 ---
14 24.5 21.5 22.5 23.0 21.5 22.0 ---

15 26.0 24.0 24.5 21.5 20.0 21.0 

16 
 26.0 24.0 25.0 21.5 19.0 20.5
17 
 24.0 22.0 23.0 22.0 19.5 20.5 - -
18 
 23.0 21.0 22.5 22.0 20.0 21.5
19 
 24.0 22.5 23.0 22.5 20.5 21.5
20 ---
 24.0 22.5 23.5 23.0 21.5 22.5 - -


21 
 25.0 22.5 23.5 23.5 22.0 23.0
22 25.0 23.0 24.0 24.0 22.0 23.0 - -23 25.0 24.0 24.5 24.0 22.5 23.5
24 
 26.0 24.0 25.0 23.5 22.0 23.0
25 25.5 
 23.0 24.0 24.0 22.5 23.0 

26 24.5 
 22.5 23.5 24.0 23.0 23.5
27 
 25.5 24.0 24.5

28 25.5 24.5 25.0 _ - - - - 20.5 6.5 19.0
29 24.0 22.5 23.0 - - - 23.0 20.5 21.530 23.0 22.0 22.5 _ - 23.024.0 23.5
31 23.0 22.5 23.0 - - -

MONTH 24.0 18.5 - -21.5 - - -

YEAR 26.0��10.5
0.0�
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490_ 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, at Detroit municipal raw-water intake 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 current year. 
WATER TEMPERATURES: October 1973 to current year. 

REMARKS.--Primary sampling point is raw water tap at Detroit municipal treatment plant. Plant intake is in lagoon at north end of 
Belle Isle in the Detroit River. Daily specific and conductance valves are the means of several measurements taken daily. Water 
discharges are obtained from U.S. Army Corps of Engineers and represent the monthly mean discharges for the respective months during 
which samples were collected. 

COOPERATION.--Daily mean temperature and specific conductance records provided by treatment plant personnel. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily mean, 300 micromhos Mar. 9, 1976; minimum daily mean, 194 micromhos, July 24, 1976. 
WATER TEMPERATURES: Maximum daily mean, 24.0°C July 8-10, Aug. 2, 3, 5, 1975; minimum daily, 0.5°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximmn daily mean, 300 micromhos Mar. 9; minintundaily mean, 194 micromhos July 24. 
WATER TEMPERATURES: Mudraurn daily mean, 23.5°C Aug. 25-28; minium daily mean, 0.5°C on many days during winter period. 

MATED DUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPF-T IMME-

CIFICT DIATE FECAL STREP-TNON-


INSTAN- CON-T PER- COLI- COLI- TOCOCCITCAP-

TANFOUS DUCT-T DIS- CENT FORM FORM (COL- HARD- BONATE 

DIS- ANCF�
PH TEMPER- SOLVED SATUR- (COL. (COL. ONIES NESS HARD-


TIME CHARGE (MICRO-�ATURF OXYGEN ATION�PER��
PER PER (CA,MG) NESS 

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


OCT 

23... 1300��205��15.0��92��1��100��
230000 7.7 9.2 9 2 18 


NOV 

19... 1330��260��14.5 12 28 10
223000 7.7� 134��3��100��


DEC 

18... 1200��221�� 12.3 18 20 18 


11.5�


226000 7.9� 99��7��100��

JAN 

20,.. 1300��296��13.6 107��1 100 26
204000 7.7� <1��110��


FEB 

18... 1330�204��14.7 3 2 14
209000 7.9� 117��17��96��


MAR 

174,.. 1400��189��14.4 <1 <1 6
229000 7.9� 112��32��93��


APR 

15.e. 1400��207T 11.6 1T 98��
231000�8.0T 104TT <1 13 


MAY 

19... 1300� 7.9T10.8 13 <1T2
238000T 13.0T104TT<1TT89�


JUN 

10... 1300� 7.9 2 2 13
237000� 1.9�� <1��100��


JUL 

07... 1330��221��21.5��92��1��2 95��6
242000 8.2 8.0 5 

AUG 

11... 1400T190TT21.5TT98TT1TT
236000 8.1 8.5 10 2 


SEP 

22... 1430�� 8.1 8.2 18 3 12
231000 204��19.5��90��5��97��


DIS-T DI5-

pis- SOLVEDTSODIUM SOLVEDT ()Ts- DIS-

SOLVED HAG- DIS- AD- PO-T ALKA-TDIS- SOLVED SOLVED 

CAL- NE- SOLVED SORP- TAS+ RICAR- CAR- LINITY CARBON SOLVED CHLO- FLUO-

CIUMT SIUm BONATE BONATET RIDE
SIUm SODIUM HONT AS DIOXIDE SULFATE RIDET

(CA)T(MG) (NA)TT(K)TT(CO3)TT(CO2)TT(CL)�
RATIO (HCO3) CAC03 (SO4)T(F) 


DATE (MG/L)��(MG/L)��(MG/L) ( 4G/L)�(MG/L) (MG/L)
(MG/L) (MG/L)�(MG/L)��(MG/L)T(MG/L)TT


OCT 

23,.. 29 7.1 3,7 .2 .9 100 0 82 3.2 15 7.4 .2 

NOV 
19... 28 7.3 4.0 .2 1.0 110 0 90 3.5 15 7.1 .2 

DEC 
18... 29 7.1 4.2 .2 .9 100 0 82 2.0 17 7.0 .1 

JAN 
20... 30 7.4 4.5 .2 1.2 102 0 84 3.3 17 8.1 .2 

FEB 
18.6., 27 7.0 4.5 .2 .7 100 0 82 2.0 16 7.7 .0 

MAR 
17.... 25 7.5 4.1 .2 1.0 106 0 87 2.1 17 7.1 .2 

APR 
15... 27 7.4 1.5 .2 1.0 104 0 85 1.7 15 5.8 .1 

MAY 
19... 29 4.0 4.6 .2 1.9 106 0 87 2.1 18 9.8 .1 

JUN 
10... 29 7.3 4.3 .2 1.0 106 0 87 2.1 25 7.7 el 

JUL 
07... 27 6.7 3.0 .1 .9 108 0 89 1.1 17 7.6 .1 
AUG 
11... 104 0 85 1.3 --

SEP 
22... 27 7.2 3.6 .2 .8 104 0 85 1.3 11 6.3 .1 
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04165700 DETROIT RIVER AT DETROIT• MI--CONTINUED 


WATER-QUALITY DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DTS-�
DIS-

SOLVED SOLVED DIS- TOTAL 


DIS- SOLIDS SOLIDS SOLVED NITRITE TOTAL TOTAL TOTAL 

SOLVED�SOLIDS NITRO- NITRO- PHOS-
(REST- (SUM OF�PLUS��

SILICA�DUE AT CONSTI-�(TONS NITRATE�GEN��
GEN PHORUS 

(SI02)�PFP (N) (NO3)��(P)
180 C) TUENTS)�(N)��


DATE (MG/L)��(MG/L)��(MG/L)��(MG/L)��
(MG/L) DAY) (.G/L) (MG/L) 


OCT 

23... .3 100 113 62100 .24 .42 1.9 .01 


NOV 

19... 66 103 117 62000 .23 .40 1.8 .01 


DEC 

18... .9 108 115 65900 .29 .44 1.9 .02 


JAN 

20... .9 126 120 69400 .28 .63 2.8 .01 


FEB 

18... .9 106 113 59800 .40 .51 2.3 .02 


MAO 

17... .9 131 115 81000 .33 .53 2.3 .02 


APR 

15... .8 112 112 69900 .27 .42 1.9 .01 


MAY 

Visee .3 90 120 57800 .30 .57 2.5 .01 


JUN 

10... .4 125 127 80000 .29 .49 2:2 .02 


JUL 

07... .6 134 116 87600 .32 .62 2.7 .02 

SEP 

22... .9 117 108 73000 .21 .36 1.6 .02 


DIS-�DIS-

DIS- TOTAL SOLVED TOTAL SOLVED�DIS-�DIS-


TOTAL SOLVED CAD- CAD- CHRO- CHRO- TOTAL SOLVED TOTAL SOLVED TOTAL 

ARSENIC ARSENIC MIUM MIUM��MIUM COBALT COBALT COPPER COPPER IRON
MIUM�


TIME�(AS) (AS)��(CD)T(CR)��(CO)��(CU)��
(CD)�(CR) (CO) (CU) (FE) 

DATE�(UG/L) (UG/L)�� (UG/L) (UG/L) (UG/L)��
(UG/L) (UG/L)�� (UG/L)
(UG/L) (UG/L)��(UG/L)��


OCT 

23... 1300 0 0 <10 0 0 0 10 1 370 
JAN 
20... 1300 0 1 0 20 0 0 0 12 4 40 
APR 
15... 1400 0 0 0 0 10 <10 0 0 0 0 120 

JUL 
07... 1330 0 0 1 1 <10 <10 2 2 10 10 210 

DIS-� DIS-

TOTAL DIS-� TOTAL 


SOLVED TOTAL SOLVED MAN- TOTAL SOLVED SELE- SELE- TOTAL SOLVED ORGANIC 

DIS-�DIS-�SOLVED��TOTAL SOLVED��DIS-�


MAN-�

IRON�LEAD GANESE GANESE MERCURY MERCURY NIUM ZINC�
LEAD� NIUM��ZINC CARBON 

(FE)�(PB) (PR)��(MN)��(HG)��(SE)��(ZN)��
(MN) (HG) (SE) (ZN) (C) 


DATE (UG/L) (UG/L)��(UG/L)��(UG/L)�� (UG/L)��
(UG/L)��(UG/L) (UG/L) (JG/L) (UG/L)��(M/L) (MG/L) 


OCT 

23... 0 12 11 10 0 .0 .0 0 0 50 6 4.4 


JAN 

20... 0 7 0 0 0 .0 .0 0 0 20 0 3.0 

APR 

15... 10 2 0 0 10 <.5 <.5 0 0 0 0 8.6 


JUL 

07... 0 6 3 0 0 <.5 <.5 0 0 10 10 2.6 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SHIMMER 1976 
PERIPHYTON 

LENGTH PERI- UNCOR- UNCOR.. BIOMASS 

OF PHYTON PERI- RECTED RECTED CHLORO-

EXPO- BIOMASS PHYTON PERI- PERI- PHYLL 

SURE TOTAL BIOMASS PHYTON PHYTON RATIO 


(DAYS) DRY ASH CHLORO.. CHLORO.. PERI-

WEIGHT WEIGHT PHYLL A PHYLL B PHYTON 


DATE G/S0 M G/S0 M MG/SO M MG/SO M (UNITS) 


NOV 

19... 27 1.10 .600 .500 .000 910 


MAR 

17... 28 .700 .600 .000 .000 0 


AUG 

11... 35 35.3 30.0 13.9 1.14 380 
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STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED OUANTITATIVF ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


OCT. 23, 1975 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


5,600 CELLS/ML 


_ORGANISM __ NAME ..COMMON NAME CELLS/ML PER CENT 

CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOR000CCALES 

...SCENEDESMACEAE 

....SCENEDESMUS 
 uQ __a 


TOTALS 170 3 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

ooCENTRALES CENTRIC 

...COSCINODISCACEAE 


D ....CYCLOTELLA 4,900 88 

eoPENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 0 

...FRAGILARIACEAE 

weSYNEDRA 83 1 

...NAVICULACEAE NAVICULOID 

....NAVICULA 
 83 1 

...NITZSCHIACEAE 

fe.,,NIT7SCHIA 
 _22 

TOTALS 5,100 91 


.CHRYSOPHYCEAE YELLOW—BROWN ALGAE 

oeCHRYSOMONADALES 

...00HROMONADACEAE 

....DINOBRYON 
 _112 __a 

TOTALS 170 3 


CYANOPHYTA BLUE—GREEN ALGAE 

.MYXOPHYCEAE 

..CHR000OCCALES COCCOID 

eoeCHROOCOCCACEAE 

....ANACYSTIS 


TOTALS 83 1 


NOV. 19, 1975 

1330 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


3,600 CELLS/ML 


NAME
...ORGANISM� ...COMMON NAME CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...000YSTACEAE 


L ....DICTYOSPHAERIUM 0 

e.,SCENEDESMACEAE 


L ....SCENEOESMUS 0 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAF 


D ....CYCLOTELLA 3,400 94 

..PENNALES PENNATE 

...CYMBELLACEAE 


L�
....CYMBELLA 
 0 

...FRAGILARIACEAE 


L� 0
....ASTEPIONELLA 

L� 0
....FRAGILARIA 

...GOMPHONEMATACEAE 


L ....GOMPHONEMA 
 0 

otooNAVICULACEAE NAVICULOID 

....NAVICULA 110 
 3 

...NITZSCHIACEAE 

....NITZSCHIA 110 
 3 

...SURIRELLACEAE 


L ....CYMATOPLEURA 
 0 

L�
....SURIRELLA 


TOTALS 3,600 100 


.CHRYSOPHYCEAE YELLOW—BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 

L ....DINOBRYON 
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STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


DEC. 18, 1975 

1200 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


6.900 CELLS/ML 


_ORGANISM NAME COMMON NAME�CELLS/ML�
PERCENT 


CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 

L ....TETRAEDRON 0 
..ZYGNEMATALES 
...ZYGNEMATACEAE 

L�....MOUGEOTIA 0 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 

D ....CYCLOTELLA 
..PENNALES PENNATE 

1,000 15 

...ACHNANTHACEAE 
L�....RHOICOSPHENIA 0 
...CYMBELLACEAE 

L�....AMPHORA 0 
...FRAGILARIACEAE 

L�....ASTER/ONELLA 0 
....FRAGILARIA 340 5 
...NAVICULACEAE NAVICULOID 

L�....NAVICULA 0 
...NITZSCHIACEAE 
....NITZSCHIA 84 1 
...SURIRELLACEAE 

L�....SURIRELLA 0 
...TABELLARIACEAE 

L�....TABELLARIA 
TOTALS 1,400 21 

.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOMONADALES 

...00HROMONADACEAE 

....DINOBRYON 122 --Z 
TOTALS 130 2 

CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOID 
...CHROOCOCCACEAE 

L�....ANACYSTIS 0 
..0SCILLATORIALES FILAMENTOUS 
...OSCILLATORIACEAE 
....LYNGHYA 

TOTALS 5,400 77 
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494� STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT• MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JAN. 20, 1976 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


5,300 CELLS/ML 


_ORGANISM NAME 	 _COMMON__NAME� PER_CENT
CELLS/ML�


CHLOROPHYTA�GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 


L ....ANKISTRODESMUS� 0 

...SCENEDESMACEAE 


L ....SCENEDESMUS� 0 


CHRYSOPHYTA 

.BACILLARIOPHYCEAF DIATOMS 

..CENTRALES CENTRIC 

...COSCINOOISCACEAE 
 �
....CYCLOTELLA 	 230 4 


L 	....MELOSIRA 0 

..PENNALES PENNATE 

...FRAGILARIACEAE 
 �

....ASTERIONELLA 120 2 


L ....FRAGILARIA 0 

L ....SYNEDRA 0 

...NITZSCHIACEAE 


L ....N1TZSCHIA 0 

...TABELLARIACEAF 


L ....TABELLARIA 

TOTALS 350��6 


CYANOPHYTA� BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES�COCCOID 

...CHROOCOCCACEAF 


L 	....GOMPHOSPHAERIA� 0 

..0SCILLATORIALES�FILAMENTOUS 

...OSCILLATORIACEAE 


•....OSCILLATORIA� __1.2211 _22 
TOTALS 4,900��93 
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04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


FEB. 18, 1976 

1330�
HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2.000 CELLS/ML 


_ORGANISM�
NAME 


CHLOROPHYTA 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 

....DICTYOSPHAERIUM 

...SCENEDESMACEAE 


LT
....SCENEDESMUS 

..TETRASPORALES 

...COCCOMYXACEAE 


L�
....ELAKATOTHRIX 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 

....CYCLOTELLA 


D�
....MELOS1RA 

..PENNALES 

...DIATOMACEAE 

....DIATOMA 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 

...SURIRELLACEAE 


L�


LT


....SURIRELLA 


...TABELLARIACEAE 


....TABELLARIA 


.CHRYSOPHYCEAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 


....DINOBRYON
LT


CYANOPHYTA 

.MYXOPHYCEAE 

..CHROOCOCCALES 

...CHROOCOCCACEAE 


D�
....ANACYSTIS 

..0SCILLATORIALES 

...OSCILLATORIACEAE 

....LYNGBYA 

....OSCILLATORIA 


NAME__COMMON 

GREEN ALGAE 

CELLS/ML PER CENT 

11 
42 

1 
2 

0 

TOTALS ---­ 53 3 

DIATOMS 
CENTRIC 

PENNATE 

180 
470 

9 
24 

74 4 

NAVICULOID 

170 
120 

9 
6 

0 

95 5 

0 

TOTALS 1.200 61 

YELLOW-BROWN ALGAE 

0 

BLUE-GREEN ALGAE 

COCCOID 

FILAMENTOUS 
390 20 

260 13 

TOTALS 740 37 
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04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAR. 17. 1976 

1400 HOURS 


IDENTIFICATION OF PHyTOPLANKTON 


2.500 CELLS/ML 


_ORGANISm�NAME COMMON__NAME_ CELLS/ML PER_CENT 

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...00CYSTACEAE 
....ANKISTRODESmUS 36 1 
...SCENEOESmACEAE 

L ....SCENEDESMUS 0 
..2YGNEmATALES 
...DESMIDIACEAE PLACODERm DESMIDS 

L�....STAuRAsTRum _a 
TOTALS 36 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 

D ....CYCLOTELLA 720 29 
L�....mELOSIRA 0 
..PENNALES PENNATE 
...CYMBELLACEAE 

L�....AMPHORA 0 
LT....CYNBELLA 0 
...DIATOmACEAE 
....DIATOmA 180 7 
...FRAGILARIACEAE 
....ASTERIONELLA 360 14 
....FRAGILARIA 930 37 
...GOMPHONFMATACEAE 

L ....GOmPHONEmA 0 
...NAVICULACEAE NAVICULOID 
....NAVICULA 72 3 
...NITZSCHIACEAE 
....NITZSCHIA 36 1 
...TABELLARIACEAE 
....TABELLARIA --2 

TOTALS 2.400 94 

.CHRYSORHYCEAE YELLOW-BROWN ALGAE 

..CHRYSOmONADALES 

...00HROmONADACEAE 

....00HROmONAS 
TOTALS 

---_112 
110 4 
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04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


APR. 15, 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,200 CELLS/ML 


NAME
_ORGANISM� _COMMON__NAME 


CHLOROPHYTA 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 

..TETRASPORALES 

...COCCOMYXACEAE 

....ELAKATOTHRIX 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE 

..CENTRALES 

...COSCINODISCACEAE 


D ....CYCLOTELLA 

....MELOSIRA 

..PENNALES 

...CYMBELLACEAE 

....CYMBELLA 

...FRAGILARIACEAE 

....ASTERIONELLA 

....FRAGILARIA 

....SYNEDRA 

...NAVICULACEAE 

....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 

...TABELLARIACEAF 

....TABELLARIA 


.CHRYSOPHYCEAE 


..CHRYSOMONADALES 


...00HROMONADACEAF 


....DINO8RYON 


GREEN ALGAE 


TOTALS 


DIATOMS 

CENTRIC 


PENNATE 


NAVICULOID 


TOTALS 


YELLOW-BROWN ALGAE 


TOTALS 


CELLS/ML PER_CENT 


35 2 


110 5 


560 26 

180 8 


71 3 


210 10 

180 8 

110 5 


110 5 


320 15 


1t2 

1,900 88 


__112 __a 

180 8 




498� STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI-CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


MAY 19, 1976 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


3,200 CELLS/ML 


_ORGANISM�
NAME _COMMON NAME_ CELLS/ML PERCENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 96 3 


L� 0
....TETRAEDRON 

...SCENEDESMACEAE 

....SCENEDESMUS 
 122 


TOTALS 270 8 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


D�....CYCLOTELLA 470 15 

D� 520 16
....MELOSIRA 
...RHIZOSOLENIACEAE 

L� 0....RHIZOSOLENIA 

..PENNALES PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 27 

....COCCONEIS 
...FRAGILARIACEAE 
....ASTERIONELLA 41 1 

D� 520 16 


LT 0 


....FRAGILARIA 

L� 0
....SYNEDRA 

...NAVICULACEAE NAVICULOID 


L� 0
....NAVICULA 

...NITZSCHIACEAE 

....NITZSCHIA 430 13 

...SURIRELLACEAE 


LT 0
....SURIRELLA 

...TABELLARIACEAE 

....TABELLARIA 


TOTALS 2,100 64 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 


....DINOBRYON 
 --Z 

TOTALS 230 7 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..OSCILLATORIALES FILAMENTOUS 

...NOSTOCACEAE 

....ANABAENA 150 
 5 

...0SCILLATORIACEAE 

....OSCILLATORIA 
 __1112 _IL 


TOTALS 510 16 


EUGLENOPHYTA EUGLENOIDS 

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 


L�
....EUGLENA 
 -2 

TOTALS 14 


PYRRHOPHYTA FIRE ALGAE 

.DINOPHYCEAE DINOFLAGELLATES 

..GYMNODINIALES 

...GYMNODINIACEAE 

....GYmNoomium 
 _Q. 


TOTALS 14 
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STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JUNE 10, 1976 

1300 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


660 CELLS/ML 


_ORGANISM NAME TTPER CENT
_COMMON NAME_ CELLS/MLT


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 13 2 

....KIRCHNERIELLA 13 2 

...SCENEDESmACEAE 

....SCENEDESMUS 
 12 

TOTALS 100 16 


CHRYSOPHYTA 
.BACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINODISCACEAE 
....CYCLOTELLA 13 2 
....MELOSIRA 39 6 
..PENNALES PENNATE 
...FRAGILARIACEAE 
....ASTERIONELLA 65 10 
....FRAGILARIA 39 6 
...NAVICULACEAE NAVICULOID 
....NAVICULA 52 8 
...NITZSCHIACEAE 
....NITZSCHIA 26 4 
...TABELLARIACEAE 
....TABELLARIA _--__A5 _la 


TOTALS 300 46 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 

DT ____112 _2Z....DINOBRYON 


TOTALS 180 27 


EUGLENOPHYTA EUGLENOIOS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 65 10 

...CRYPTOMONODACEAE 

....CRYPTOMONAS 
 _12 __2 


TOTALST78T12 




500T STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT• MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


JULY 7, 1976 

1330 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


2,200 CELLS/ML 


_ORGANISM__NAME _COMMON NAME_ CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....ANKISTRODESMUS 22 1 

...SCENEDESMACEAE 

....SCENEDESMUS 44 
 -2 


TOTALS 66 3 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 270 12 

..PENNALES PENNATE 

...FRAGILAPIACEAE 

....FRAGILARIA 22 1 

...NITZSCHIACEAE 

....DENTICULA 22 1 

....NITZSCHIA 22 1 

...TABELLARIACEAE 

....TABELLARIA 


TOTALS 380 17 


.CHRYSOPHYCEAE YELLOW-BROWN ALGAE 


..CHRYSOMONADALES 


...00HROMONADACEAE 


....DINOBRYON 
 112 
TOTALS 110 5 


CYANOPHYTA BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS 130 6 

..0SCILLATORIALES FILAMENTOUS 

...OSCILLATORIACEAE 


0 ....OSCILLATORIA 
 12.5.22 
75
TOTALS 1,700 




501 STREAMS TRIBUTARY TO DETROIT RIVER�
 

04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


QUALITATIVE AND ASSOCIATED QUANTITATIVE ANALYSES OF BIOLOGICAL DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


AUG. 11. 1976 

1400 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


560 CELLS/ML 


_ORGANISM__NAME _COMMON__NAME_ CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....CHODATELLA 30 5 

....KIRCHNERIELLA ___21 

TOTALS 59 10 

CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 


D� 360 63
....CYCLOTELLA 

....mELOSIRA 30 5 

..PENNALES PENNATE 

...FRAGILARIACEAE 

....SYNEDRA 30 5 

...NAVICuLACEAE NAVICULOID 

....NAVICULA 59 11 

...NITZSCHIACEAE 

....NITZSCHIA 
 --a 


TOTALS 500 89 


SEP. 22. 1976 

1430 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


5,200 CELLS/ML 


_ORGANISm__NAME COMMON__NAME_ CELLS/ML PER_CENT 


CHLOROPHYTA GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...COELASTRACEAE 

....COELASTRUM 410 8 

...00CYSTACEAE 


D� 3.700 71
....DICTYOSPHAERIum 

...SCENEDESmACEAE 

....SCENEDESmUS 200 4 

..TETRASPoRALES 

...COCCOmyxACEAE 

....ELAKAToTHRIx 
 ____122 

TOTALS 4.400 
 85 


CHRYSOPHYTA 

.BACILLARIOPHYCEAE DIATOMS 

..CENTRALES CENTRIC 

...COSCINODISCACEAE 

....CYCLOTELLA 710 
 14 

..PENNALES PENNATE 

...NAVICULACEAE NAVICULOID 

....NAVICULA 51 
 1 

...NITZSCHIACEAE 
....NITZSCHIA _1 

TOTALS 810 16 

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 151 

L - LESS THEN 11; MAY NOT HAVE BEEN ACTUALLY COUNTED 




502�
 STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMMOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

MEAN VALUES 


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

1 
2 
3 
4 
5 

209 
206 
206 
206 
206 

211 
210 
218 
--.. 
---

213 
215 
222 
209 
218 

226 
213 
205 
213 
217 

2/2
207 
235 
232 
232 

212 
224 
212 
205 
208 

225 
218 
212 
214 
222 

222 
238 
224 
212 
213 

224 
219 
230 
213 
---

221 
208 
212 
225 
224 

204 
202 
206 
208 
201 

212 
214 
211 
212 
215 

6 
7 
8 
9 
10 

208 
206 
218 
206 
214 

225 
221 
222 
224 
216 

224 
213 
207 
211 
216 

212 
214 
244 
222 
219 

252 
212 
251 
204 
232 

---
295 
300 
240 

216 
202 
201 
202 
---. 

212 
220 
217 
215 
202 

205 
213 
217 
228 
222 

224 
219 
225 
209 
209 

203 
205 
212 
223 
213 

213 
---
215 
214 
204 

11 
12 
13 
14 
15 

215 
215 
202 
223 
224 

---
216 
208 
216 
208 

219 
207 
205 
217 
213 

214 
220 
222 
224 
218 

248 
235 
206 
211 
206 

237 
227 
210 
206 
220 

---
204 
202 
200 
217 

215 
210 
212 
224 
217 

221 
224 
224 
224 
221 

218 
215 
215 
217 
223 

214 
214 
211 
212 
212 

206 
206 
206 
206 
206 

16 
17 
18 
19 
20 

216 
211 
215 
216 
215 

210 
213 
214 
209 
204 

206 
206 
215 
206 
206 

210 
224 
219 
204 
204 

216 
220 
218 
212 
227 

202 
207 
220 
215 
228 

209 
214 
215 
222 
---

217 
232 
224 
217 
205 

220 
224 
212 
210 
224 

214 
212 
227 
222 
218 

214 
212 
214 
212 
220 

210 
221 
221 
214 
224 

21 
22 
23 
24 
25 

216 
213 
213 
206 
206 

206 
206 
206 
206 
206 

206 
245 
206 
206 
206 

210 
211 
216 
209 
216 

207 
231 
214 
205 
209 

220 
214 
213 
220 
224 

230 
244 
204 
206 
204 

207 
209 
206 
221 
---

224 
224 
216 
224 
224 

210 
206 
212 
194 
214 

217 
210 
224 
217 
224 

225 
222 
226 
216 
210 

26 
27 
28 
29 
30 
31 

206 
206 
206 
209 
206 
212 

206 
210 
210 
210 
---
---

206 
212 
209 
217 
---
215 

222 
222 
223 
225 
224 
214 

230 
224 
235 
214 
---

204 
210 
229 
210 
207 
207 

211 
208 
201 
207 
214 
---

224 
236 
235 
235 
238 
245 

222 
228 
228 
225 
217 
---

216 
214 
213 
211 
195 
204 

229 
217 
212 
210 
210 
212 

206 
208 
204 
205 
204 
---

MAX 
MIN 

224 
202 

226 
204 

245 
205 

244 
204 

252 
204 

300 
202 

244 
200 

245 
202 

230 
205 

227 
194 

229 
201 

226 
204 

TEMPERATURE (DEG.�C) OF WATER, WATER YEAR OCTOBER 
MEAN VALUES 

1975 TO SEPTEMBER 1976 

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

1 
2 
3 
4 
5 

15.5 
15.0 
14.0 
14.0 
14.0 

10.5 
10.5 
10.5 
11.0 
11.0 

6.0 
5.0 
4.5 
4.0 
4.0 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

1.0 
1.5 
1.0 
1.5 
1.5 

5.0 
4.0 
4.0 
4.5 
5.0 

7.5 
8.5 
9.0 
7.5 
8.5 

15.5 
15.0 
15.5 
16.0 
16.5 

19.5 
19.0 
18.5 
18.5 
19.0 

21.5 
21.5 
21.0 
21.0 
21.0 

21.0 
20.0 
20.0 
19.5 
20.0 

6 
7 
8 
9 

14.0 
14.0 
14.5 
14.5 

11.5 
12.0 
12.5 
13.5 

4.0 
4.0 
4.5 
4.5 

0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 

1.5 
1.5 
1.0 
1.0 

5.0 
5.0 
5.5 
5.0 

9.0 
8.5 
8.5 
9.5 

17.0 
17.5 
18.5 
19.0 

20.5 
21.0 
20.5 
20.5 

21.0 
20.5 
20.0 
20.0 

19.5 
19.5 
19.5 
18.5 

10 14.5 13.5 4.0 0.5 0.5 1.5 5.0 9.0 19.0 21.0 20.0 19.5 

11 14.5 12.5 4.0 0.5 0.5 1.5 6.0 9.0 18.5 21.5 20.5 19.0 
12 
13 

14.5 
14.5 

12.0 
11.5 

3.5 
3.5 

0.5 
0.5 

0.5 
0.5 

1.5 
1.5 

5.5 
5.0 

9.5 
10.0 

19.0 
19.0 

21.5 
20.5 

20.5 
21.0 

19.0 
19.0 

14 14.5 10.0 3.5 0.5 0.5 1.5 5.5 11.0 19.5 20.5 21.5 19.0 
15 15.0 9.0 4.5 0.5 0.5 1.5 6.5 11.5 19.5 21.5 21.5 19.5 

16 
17 
18 
19 
20 

14.5 
14.5 
13.5 
12.0 
11.5 

8.5 
8.5 
8.5 
8.5 
8.5 

4.5 
4.5 
3.5 
2.0 
1.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

1.5 
1.0 
1.0 
1.0 
1.5 

7.0 
7.5 
9.0 
9.5 
10.0 

11.5 
12.0 
11.5 
11.0 
10.5 

19.0 
19.0 
19.0 
19.0 
19.5 

22.0 
21.0 
21.0 
21.0 
21.0 

21.0 
21.0 
21.0 
21.5 
22.0 

19.5 
19.5 
19.5 
19.5 
19.5 

21 
22 
23 

11.5 
11.5 
12.0 

9.0 
9.0 
8.5 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

2.0 
2.0 
2.0 

11.0 
10.5 
10.0 

11.0 
11.5 
11.5 

19.0 
19.0 
19.5 

21.0 
21.5 
22.0 

22.0 
22.5 
22.5 

19.0 
20.0 
17.0 

24 
25 

12.5 
13.5 

7.5 
7.5 

0.5 
0.5 

0.5 
0.5 

0.5 
0.5 

2.5 
4.0 

9.0 
10.0 

12.0 
12.0 

20.0 
19.0 

22.5 
22.0 

22.5 
22.5 

16.0 
16.0 

26 
27 
28 
29 
30 
31 

13.5 
12.5 
12.5 
12.5 
11.5 
11.0 

6.5 
6.0 
6.0 
6.0 
6.0 
---

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1.0 
1.0 
1.0 
1.0 

4.5 
4.5 
5.5 
5.0 
4.5 
5.5 

10.0 
8.5 
7.5 
7.0 
7.0 
---

12.5 
13.5 
14.0 
14.0 
14.0 
15.0 

19.0 
19.0 
19.5 
20.0 
20.0 
---

22.0 
22.0 
22.5 
22.5 
22.5 
22.5 

23.5 
23.5 
23.5 
22.5 
21.5 
21.0 

15.5 
15.0 
15.0 
15.0 
15.0 
---

MAX 15.5 13.5 6.0 0.5 1.0 5.5 11.0 15.0 20.0 22.5 23.5 21.0 
MIN 11.0 6.0 0.5 0.5 0.5 1.0 4.0 7.5 15.0 18.5 20.0 15.0 



STREAMS TRIBUTARY TO DETROIT RIVERT 503 


04166000 RIVER ROUGE AT BIRMINGHAM, MI 


LOCATION.--Lat 42°32'45", long 83°13'25", in NW1/4 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) above mean sea level. 


REMARKS.--Records good. Occasional regulation by Quarton Lake above station. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--20 years (1950-70), 15.3 ft3/s (0.433 m3/s), 5.63 in/yr (143 mm/yr); 6 years (water years 1971-76), 24.1 ft3/s 

(0.683 m3/s), 9.83 in/yr (250 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.--Peak discharges above base of 180 ft3/s (5.10 m3/s) and maximum (*): 


Gage height 

Date TimeTT(ft) DateT(ft3/s) (m3/s) (m) 


DischargeTGage heightT DischargeT

(ft3/s) (m3/s)T(m)TT TimeT(ft)TT


Feb. 17 0600 284 8.04 1.152 1900 259 7.33 1.119
3.78TApr. 25 3.67 

Feb. 22 0500 9.52 1.241 7 11.9 1.381
336 4.07TMayT*419 *4.53 


3 10.5 404
Mar.Tunknown 370 unknown July 29 0500 11.4 4.46 1.359 


Minimum discharge, 3.4 ft3/s (0.096 m3/s) Sept. 5, 6, 7, 8, gage height, 1.57 ft (0.479 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 17 9.2 33 25 22 52 35 33 23 30 13 4.4 

2 14 9.2 23 24 23 175 37 41 19 22 8.7 4.4 

3 13 11 20 25 23 300 34 39 18 18 7.1 4.4 

4 12 13 19 21 22 240 33 34 16 16 6.5 4.2 

5 11 12 19 20 20 240 31 32 15 15 8.7 3.9 


6 11 9.6 53 18 20 150 39 134 14 13 30 3.6 

7 11 12 41 20 19 74 36 284 14 13 14 3.6 

8 10 12 29 19 20 57 31 101 13 12 10 3.4 

9 12 11 28 18 20 53 29 67 11 11 9.2 7.5 

10 12 43 27 18 24 52 28 52 9.6 15 8.3 16 


11 10 21 27 20 46 51 28 46 17 14 7.5 8.7 

12 9.6 15 27 20 43 57 27 41 23 12 7.1 5.9 

13 9.6 13 40 20 68 99 26 36 13 10 12 4.7 

14 9.6 12 63 22 69 64 25 34 11 9.6 17 4.5 

15 8.7 11 87 20 65 53 23 34 10 8.7 11 5.6 


16 7.9 11 49 20 136 51 34 84 19 8.7 8.3 6.6 

17 7.9 11 37 18 214 49 27 61 13 7.9 7.5 6.1 

18 9.6 11 27 19 142 46 23 48 13 7.9 6.8 6.1 

19 14 10 22 20 127 47 22 40 51 7.1 6.5 5.3 

20 14 11 23 19 79 44 20 34 25 8.3 6.1 6.3 


21 12 15 23 20 142 47 21 33 16 9.2 6.1 6.4 

22 11 13 22 18 257 39 25 30 14 7.5 5.0 6.2 

23 9.6 12 22 19 107 36 21 28 13 7.9 4.7 6.3 

24 9.6 12 21 19 74 36 23 28 43 8.7 4.7 5.6 

25 14 15 21 19 68 42 163 26 79 8.3 4.7 5.4 


26 12 15 23 28 65 36 133 24 26 7.5 5.7 15 

27 11 17 22 27 54 44 64 23 18 7.1 9.6 19 

28 11 19 21 25 53 53 44 19 16 33 7.5 11 

29 9.2 25 20 24 51 40 36 23 14 174 5.0 8.2 

30 8.7 55 26 23 --- 40 32 24 55 26 4.4 7.8 

31 8.7 --- 29 23 37 --- 27 --- 17 4.2 ---


TOTAL 340.7 466.0 944 651 2073 2404 1150 1560 641.6 565.4 266.9 206.1 

MEAN 11.0 15.5 30.5 21.0 71.5 77.5 38.3 50.3 21.4 18.2 8.61 6.87 

MAX 17 55 87 28 257 300 163 284 79 174 30 19 

MIN 7.9 9.2 19 18 19 36 20 19 9.6 7.1 4.2 3.4 

CFSM .33 .47 .92 .63 2.15 2.33 1.15 1.51 .64 .55 .26 .21 

IN. .38 .52 1.05 .73 2.32 2.69 1.28 1.74 .72 .63 .30 .23 


TOTAL MEAN 27.4 CFSM .82 11.17 

WTR YR 1976�TOTAL 11268.7 MEAN 30.8 MAX 300 MIN 3.4 CFSM .92 IN 12.59 

CAL YR 1975�9996.6 MAX 386 MIN 4.0 IN�




504T STREAMS TRIBUTARY TO DETROIT RIVER 


04166100 RIVER ROUGE AT SOUIHFIELD, MI 


LOCATION.--Lat 42°26'52", long 83°17'52", in S1'4 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) above mean sea level (city of Southfield bench mark). Prior to 

Sept. 30, 1958, nonrecording gage at same site and datum. 


REMARKS.--Records fair except those for period of no gage-height record, Mar. 22 to Apr. 23, which are poor. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--18 years, 57.7 ft3/s (1.634 m3/s), 8.91 in/yr (226 mmiyr). 


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


Dec. 15 1100 526 14.9 9.65 2.941 Apr. 25 2000 840 23.8 10.57 3.222 

Feb. 17 0700 1,020 28.9 3.402 7 0200 *1,470 *12.54 3.822 

Feb. 22 0300 1,010 28.6 11.11 3.386 June 25 0500 608 17.2 9.19 4801 

Mar. 2 2400 1,160 32.9 11.66 3.554 July 29 1200 1,300 36.8 11.53 3.514 


Minimum discharge, 11 ft3/s (0.31 m3/s) Sept. 5, 6, 8, 9; minimum gage height, 2.71 ft (0.826 m) Sept. 8, 9. 


11.16 MayT 41.6 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

DAY OCT NOV�DECTJANTFEB�MAR APR��MAY JUN�JUL AUG SEP 

1 43 21 137�66 49 133 90 90 65 71 33 13 
2 35 22 80�54 47 635 98 117 52 49 28 13 
3 31 27 66�55 45 933 94 111 45 40 23 13 
4 30 40 57�53 45 757 87 88 41 38 21 12 
5 28 30 54�52 44 745 82 75 36 34 19 12 

6 27 26 203�50 44 509 94 491 31 32 42 12 
7 25 32 128�48 44 279 92 1080 28 35 31 12 
8 24 38 75�46 44 199 78 397 27 38 23 12 
9 32 31 66�44 45 149 70 199 26 30 20 15 
10 30 163 64�42 55 142 67 141 24 34 19 41 

11 24 79 57�46 154 140 68 121 24 31 18 20 
12 22 45 59�46 156 168 67 103 46 28 17 15 
13 21 37 126�45 314 369 63 89 28 25 32 13 
14 22 33 212�44 318 198 62 82 25 25 35 12 
15 23 30 403�42 297 149 60 84 24 24 26 13 

16 21 29 139�52 694 131 170 299 74 23 20 15 
17 19 28 83�40 873 118 100 254 30 21 18 16 
18 21 28 55�45 622 112 70 143 26 21 17 15 
19 34 30 44�46 518 114 62 103 148 20 16 14 
20 30 31 44�48 251 106 55 88 64 20 15 17 

21 29 49 45�49 509 104 60 77 36 26 14 15 
22 25 40 47�48 863 97 60 71 32 21 14 15 
23 22 33 46�44 395 90 56 66 29 19 14 15 
24 20 32 41�43 221 87 60 61 93 21 13 14 
25 40 43 41�43 186 105 576 59 358 19 13 14 

26 39 51 44�54 161 95 567 54 68 18 14 38 
27 29 54 47�64 139 110 214 49 46 17 20 52 
28 23 75 46�62 118 150 134 45 41 19 17 25 
29 22 105 61�58 109 115 102 57 35 907 14 19 
30 20 273 75�54 --- 105 84 62 127 109 13 17 
31 19 --- 80�52 --- 98 --- 93 --- 43 13 ---

TOTAL 830 1555 2725�1535 7360 7242 3542 4849 1729 1858 632 529 
MEAN 26.8 51.8 87.9�49.5 254 234 118 156 57.6 59.9 20.4 17.6 
MAX 43 273 403�66 873 933 576 1080 358 907 42 52 
MIN 19 21 41�40 44 87 55 45 24 17 13 12 
CFSM .30 .59 1.00�.56 2.89 2.66 1.34 1.77 .66 .68 .23 .20 
IN. .35 .66 1.15�.65 3.11 3.06 1.50 2.05 .73 .79 .27 .22 

CAL YR 1975�
TOTAL 32516.5 MEAN 89.1 MAX '1260 MIN 8.8 CFSM 1.01 IN 13.76 

WTR YR 1976�MEAN 94.0 MAX 1080 MIN 12 CFSM 1.07 IN 14.55
TOTAL 34386.0 




STREAMS TRIBUTARY TO DETROIT RIVERT
 505 


04166200 EVANS DITCH AT SOUTHFIELD, MI 


LOCATION.--Lat 42°27'28", long 83°16'03", in SEA sec.28, T.1 N., R.10 E., Oakland County, Hydrologic Unit 04090004, on right bank 20 ft 

(6 n) upstream from bridge on Nine-Mile Road, at Southfield, 1.6 mi (2.6 km) upstream from mouth, and 5.5 mi (8.8 km) east of 

Farmington. 


DRAINAGE AREA.--9.49 mil (24.58 km2). 


PERIOD OF RECORD.--September 1958 to current year. 


GAGE.--Water-stage recorder and concrete control. Datum of gage is 615.07 ft (187.473 m) above mean sea level (city of Southfield 

bench mark). 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARBE.--18 years, 8.31 ft3/s (0.235 m3/s), 11.89 in/yr (302 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 903 ft3/s (25.6 m3/s) June 25, 1968, gage height, 12.95 ft (3.947 m), from rating 

curve extended above 410 ft3/s (11.6 m3/s); minimum, 0.01 ft3/s (<0.001 m3/s) Oct. 3, 1967; minimum gage height, 5.08 ft (1.548 m) 

Sept. 13, 1966. 


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


7.05 7.88 5 0900 261 7.39 7.98 2.432
Dec. 15 0400 249 2.402 Mar.T

Feb. 15 1930 201 5.69 7.48 2.280 Apr. 25 1200 305 8.64 8.44 2.573 

Feb. 16 2400 469 13.3 9.71 2.960 6 547 15.5 10.31 3.142
MayT2200 

Feb. 21 1400 379 10.7 8.97 2.734 June 19 1100 209 5.92 7.55 2.301 

Feb. 22 0100 250 7.08 7.89 2.405 July 29 0400 *688 19.5 *11.39 3.472 

Mar.T2100 484 13.7 9.82 2.993
2 


Minimum discharge, 1.3 ft3/s (0.037 m3/s) Sept. 25; minimum gage height, 5.30 ft (1.615 m) Oct. 30, 31, Nov. 1, 2. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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

1 4.5 2.2 10 8.3 4.5 26 6.1 12 4.0 6.7 3.5 3.1 
2 3.7 1.8 6.7 7.7 4.5 202 8.0 10 3.1 4.8 2.9 2.9 
3 
4 

3.5 
3.3 

6.7 
5.9 

5.1 
6.1 

8.3 
5.9 

5.6 
5:9 

101 
64 

5.6 
5.3 

7.7 
6.4 

2.9 
2.7 

7.4 
4.2 

2.4 
2.4 

2.7 
2.2 

5 4.2 2.2 6.4 4.5 5.3 80 4.8 5.6 3.1 3.3 3.5 2.0 

6 3.1 2.0 32 4.5 5.3 22 10 245 3.1 4.5 13 1.8 
7 2.7 6.4 9.6 5.1 5.3 15 5.1 109 2.9 14 3.1 2.0 
8 
9 
10 

2.9 
8.3 
3.3 

3.7 
2.2 
47 

7.0 
9.6 
8.3 

3.7 
4.2 
4.2 

6.1 
6.1 

21 

12 
11 
13 

4.2 
4.0 
4.0 

13 
8.6 
6.7 

2.9 
2.9 
3.1 

8.0 
2.9 
7.0 

2.7 
2.4 
2.2 

2.4 
19 
12 

11 3.1 5.9 9.6 4.8 33 10 4.8 7.0 9.6 3.3 2.7 3.7 
12 2.9 4.0 10 4.5 24 24 3.7 5.1 10 3.1 2.2 2.4 
13 
14 
15 

2.9 
2.7 
2.9 

3.3 
2.9 
2.9 

36 
24 
76 

4.5 
4.8 
4.5 

60 
26 
51 

21 
11 
9.0 

4.0 
4.0 
4.2 

4.5 
4.0 
7.7 

4.2 
3.7 
4.0 

3.1 
3.1 
3.1 

14 
4.2 
2.9 

2.2 
2.2 
8.3 

16 
17 

2.4 
2.2 

2.2 
2.0 

14 
9.6 

4.8 
3.7 

80 
90 

9.6 
7.4 

23 
5.6 

22 
13 

23 
4.5 

3.3 
3.3 

2.0 
2.0 

5.1 
4.5 

18 5.3 2.0 6.7 3.5 57 6.7 4.2 5.9 6.4 3.3 2.0 2.0 
19 7.0 2.0 5.1 4.8 26 7.0 3.7 4.2 75 3.1 2.2 1.6 
20 2.9 5.6 5.1 4.2 17 6.7 3.5 4.0 6.4 4.0 2.4 8.0 

21 2.4 7.4 5.1 4.5 118 6.4 12 3.5 4.8 6.1 2.7 2.4 
22 2.4 3.1 4.8 4.5 62 5.3 10 3.3 4.2 2.2 2.4 3.1 
23 2.2 2.2 4.2 5.1 20 5.6 6.7 3.1 4.0 2.7 2.7 4.2 
24 2.2 1.8 4.0 4.8 16 6.1 13 3.5 83 5.1 3.1 1.8 
25 13 9.0 4.0 4.8 15 9.3 177 3.7 47 2.0 3.3 1.8 

26 
27 

2.9 
2.0 

4.8 
12 

4.5 
5.3 

27 
12 

14 
12 

6.1 
15 

20 
11 

3.5 
4.0 

6.1 
4.5 

2.0 
2.0 

5.6 
5.6 

30 
14 

28 
29 

3.1 
2.2 

14 
24 

5.6 
5.3 

7.7 
5.9 

10 
11 

8.3 
6.4 

8.6 
7.4 

3.7 
9.3 

5.9 
4.5 

10 
250 

2.9 
2.2 

2.9 
2.2 

30 1.8 30 IA 5.1 --- 7.7 6.4 4.5 28 7.5 2.4 1.8 
31 1.6 --- 13 4.5 --- 5.9 --- 9.3 --- 4.8 2.7 ---

TOTAL 
MEAN 
MAX 

109.6 
3.54 

13 

221.2 
7.37 
47 

370.7 
12.0 
76 

186.4 
6.01 

27 

811.6 
28.0 
118 

740.5 
23.9 
202 

389.9 
13.0 
177 

552.8 
17.8 
245 

369.5 
12.3 
83 

389.9 
12.6 
250 

110.3 
3.56 

14 

154.3 
5.14 

30 
MIN 1.6 1.8 4.0 3.5 4.5 5.3 3.5 3.1 2.7 2.0 2.0 1.6 
CFSM 
IN. 

.37 

.43 
.78 
.87 

1.26 
1.45 

.63 

.73 
2.95 
3.18 

2.52 
2.90 

1.37 
1.53 

1.88 
2.17 

1.30 
1.45 

1.33 
1.53 

.38 

.43 
.54 
.60 

TOTAL 4418.6 MAX 133 1.0
CAL YR 1975�MEAN 12.1�MIN�CFSM 1.28 IN 17.32 

TOTAL 4406.7 MEAN 12.0�CFSM 1.26
WTR YR 1976� MAX 250 MIN 1.6 IN 17.27 


http:AREA.--9.49


 

506T STREAMS TRIBUTARY TO DETROIT RIVER 


04166300 UPPER RIVER ROUGE AT FARMINGTON, MI 


LOCATION.--Lat 42°27'52", long 83°22'11", in N1 sec.27, T.1 N., R.9 E., Oakland County, Hydrologic Unit 04090004, on left bank 800 ft 

(244 m) downstream from bridge on Shiawassee Road at Farmington. 


DRAINAGE AREA.--17.5 mil (45.3 km2). 


PERIOD OF RECORD.--March 1958 to current year. 


REVISED RECORDS.--WSP 1912: 1959(M), 1960(1.). 


GAGE.--Water-stage recorder and concrete control. Datum of gage is 690.4 ft (210.43 m) above mean sea level. 


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, 11.3 ft3/s (0.320 m3/s), 8.77 in/yr (223 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 ft (0.009 m3/s) Aug. 10, 1964, Aug. 29, 1966. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 80 ft3/s (2.27 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height

DateTTimeT(ft3/s) (m3/s)T TimeT(ft)TT
(ft) (m)TTDateT(ft3/s) (m3/s) (n) 


Dec. 15 0800 104 2.95 3.93 1.198 Apr. 25 1700 149 4,22 4.21 1.283 

Feb. 17 0200 248 7.02 4.77 1.454 MayT2300 *349 9.88 *5.28 1.609
6 

Feb. 22 0200 279 7.90 4.93 1.503 June 24 2200 92 2.61 3.88 1.183 

Mar.T2100 264 7.48 1.478 July 29 0400 181 5.13 4.41 1.344
2 4.85 

Mar.T1000 208 5.89 4.55 1.387
5 


Minimum discharge, 1.2 ft3/s (0.034 m3/s) Sept. 7, 8, 9, gage height, 2.78 ft (0.847 m). 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 9.8 6.1 32 13 12 34 18 20 11 8.2 4.8 2.0 
2 8.2 6.1 20 11 12 130 21 23 8.6 6.4 3.6 2.3 
3 7.4 7.0 15 11 12 174 20 20 7.4 5.1 3.6 2.1 
4 6.7 8.2 13 10 12 140 18 16 6.4 4.5 3.4 2.0 
5 6.4 7.4 13 11 12 155 16 14 6.1 3.9 3.6 2.0 

6 6.1 6.7 36 10 11 82 20 120 4.8 3.4 4.2 1.8 
7 5.8 8.2 28 9.5 11 52 17 197 4.5 3.9 3.6 1.6 
8 5.8 8.2 20 9.2 11 39 15 64 3.9 5.8 3.6 1.6 
9 7.8 7.4 17 10 11 36 13 40 3.6 3.9 3.4 2.9 
10 7.0 32 16 12 12 34 13 29 3.4 4.2 3.6 7.8 

11 6.4 18 16 11 15 32 13 25 3.4 3.4 3.1 3.9 
12 6.1 12 16 10 18 38 12 20 3.1 2.9 3.4 2.7 
13 6.1 9.8 26 11 40 53 11 17 2.9 2.7 11 2.0 
14 5.5 9.0 48 12 45 36 11 15 2.7 2.7 7.0 1.6 
15 5.5 8.2 82 12 60 30 10 16 3.1 2.7 5.5 2.0 

16 5.5 8.2 47 12 128 27 20 46 10 2.7 4.2 2.5 
17 5.5 7.8 28 11 173 23 13 48 4.5 2.5 3.4 2.9 
18 5.5 8.2 17 12 117 21 11 28 4.2 2.5 3.1 2.5 
19 7.8 8.2 14 11 98 23 9.8 20 25 2.3 2.7 2.3 
20 8.2 9.0 13 12 62 22 9.4 16 9.8 2.7 2.7 2.7 

21 7.0 14 13 11 138 22 12 13 6.4 5.5 2.5 2.5 
22 6.4 10 12 10 171 19 14 11 5.8 3.4 2.7 2.1 
23 6.4 9.0 12 10 72 18 12 11 5.1 2.9 2.5 2.1 
24 5.8 8.6 12 10 53 17 13 9.8 25 2.7 2.3 2.0 
25 9.0 10 12 10 48 21 105 9.4 37 2.5 2.1 2.0 

26 7.8 9.4 13 16 44 18 80 9.0 11 2.3 2.3 7.8 
27 7.0 10 12 15 38 26 39 8.6 7.4 2.1 2.7 8.2 
28 6.4 13 12 14 32 34 27 8.2 5.8 7.8 2.3 4.2 
29 6.1 19 11 13 28 26 21 11 5.5 77 2.1 3.4 
30 5.8 52 14 13 --- 23 17 11 12 12 2.1 2.9 
31 5.8 --- 15 12 20 --- 14 --- 6.4 2.0 ---

TOTAL 206.6 350.7 655 354.7 1496 1425 631.2 910.0 249.4 201.0 109.1 88.4 
MEAN 6.66 11.7 21.1 11.4 51.6 46.0 21.0 29.4 8.31 6.48 3.52 2.95 
MAX 9.8 52 82 16 173 174 105 197 37 77 11 8.2 
MIN 5.5 6.1 11 9.2 11 17 9.4 8.2 2.7 2.1 2.0 1.6 
CFSM .38 .67 1.21 .65 2.95 2.63 1.20 1.68 .47 .37 .20 .17 
IN. .44 .75 1.39 .75 3.18 3.03 1.34 1.93 .53 .43 .23 .19 

CAL YR 1975�6295.9 MEAN 17.2 MAX 260 MIN 1.5 IN 13.38
TOTAL 

MTR YR 1976�6677.1 18.2 197 grt::: INT
TOTAL MEAN MAX MIN 1.6 1 14.19 
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04166500 RIVER ROUGE AT DETROIT, MI 


LOCATION.--Lat 42°22'20", long 83°15'20", in SW4 sec.27, T.1 S., R.10 E., Wayne County, Hydrologic Unit 04090004, on right bank 500 ft 

(152 m) upstream from bridge on Plymouth Road in Detroit, and 4 mi (6 km) upstream from Middle River Rouge. 


DRAINAGE AREA.--187 mil (484 km2). 


PERIOD OF RECORD.--October 1930 to current year. Mbnthly 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) above mean sea level. Prior to Oct. 16, 1948, nonrecording gage 

at site 1 mi (2 km) downstream at datum 4.6 ft (1.4 m) lower. 


REMARKS.--Records good. Several observations of water temperature were made during the year. Corps of Engineers gage-height telemark 

at station. 


AVERAGE DISCHARGE.--46 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 

(0.914 m). 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,200 ft3/s (34.0 m3/s) and maximum (*): 


DischargeTGage height DischargeTGage height 

DateTTimeT (ft)T TimeT (ft)TT
(ft3/s) (m3/s)T(m) Date (ft3/s) (m3/s) (m) 


Feb. 17T1400T1,870 13.69 Apr. 26T1,480T41.9 3.844 

1,810 51.3 13.56 4.133T 3,060 86.7 16.07 4.898 


53.0TT4.173TT 0100 12.61TT

Feb. 22 1300T May 7T
 
Mar. 3 1000TT68.0TT4.545TT 1 0gT94.3 5.035
2,400 14.91 690 *16.52TT
July 29T*3,330T


Minimum discharge, 21 ft3/s (0.59 m3/s) July 28; minimum gage height, 3.87 ft (1.180 m) Sept. 8. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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

1 88 42 287 127 102 232 146 136 112 146 79 28 
2 67 44 156 111 100 1110 161 176 89 96 61 31 
3 58 53 126 114 98 2180 154 169 79 82 51 30 
4 54 92 108 111 96 1730 141 137 70 81 45 31 
5 53 62 107 103 96 1450 132 118 64 62 43 30 

6 48 51 297 98 97 1030 152 686 60 78 69 30 
7 45 60 284 94 96 406 150 2530 57 74 63 30 
8 45 81 154 87 97 294 128 1100 56 96 45 31 
9 72 62 136 87 106 241 119 319 51 55 38 139 
10 65 324 141 82 119 226 113 224 48 66 35 191 

11 49 193 131 92 286 228 115 188 45 54 33 67 
12 44 98 143 95 300 247 113 163 96 43 32 44 
13 43 79 230 95 515 454 106 140 67 36 153 39 
14 42 71 422 92 502 293 104 126 50 36 144 34 
15 46 62 914 90 409 231 101 129 46 34 62 49 

16 44 59 421 103 1010 207 403 391 162 38 46 59 
17 42 57 207 88 1720 192 161 400 81 38 38 53 
18 51 55 139 91 1150 178 120 245 58 30 35 43 
19 76 54 120 91 179 110 167 331 29 33 38 
20 75 60 101 98 388 173 102 139 180 32 30 67 

21 58 99 103 98 691 165 120 124 81 72 31 50 
22 49 82 106 95 1700 156 177 111 64 43 32 46 
23 45 66 104 91 798 145 153 105 57 32 30 41 
24 42 58 100 92 335 141 159 100 235 40 29 36 
25 90 84 101 90 284 173 934 95 828 34 28 32 

26 88 96 100 130 251 152 1120 91 173 28 45 126 
27 57 110 102 139 225 174 345 86 97 26 64 196 
28 50 152 98 128 196 252 210 77 93 77 41 66 
29 45 176 81 119 178 182 167 100 76 2720 35 44 
30 44 396 130 112 --- 168 139 111 308 835 30 39 
31 40 --- 168 108 --- 158 --- 152 --- 118 29 ---

TOTAL 1715 2978 5817 3151 12758 13147 6355 8835 3814 5231 1529 1740 
MEAN 55.3 99.3 188 102 440 424 212 285 127 169 49.3 58.0 
MAX 90 396 914 139 1720 2180 1120 2530 828 2720 153 196 
MIN 40 42 81 82 96 141 101 77 45 26 28 28 
CFSM .30 .53 1.01 .55 2.35 2.27 1.13 1.52 .68 .90 .26 .31 
IN. .34 .59 1.16 .63 2.54 2.62 1.26 1.76 .76 1.04 .30 .35 

CAL YR 1975�61838 MEAN 169 MAX 14 CFSM .90
TOTAL 2290 MIN�IN 12.30 

WTR YR 1976�67070
TOTAL MEAN 183 MAX 2720 MIN 26 CFSM .98 IN 13.34 


http:690*16.52


508T STREAMS TRIBUTARY TO DETROIT RIVER 


04167000 MIDDLE RIVER ROUGE NEAR GARDEN CITY, MI 


LOCATION.--Lat 42°20'55", long 83°18'45", in SA NA sec.6, T.2 S., R.10 E., Wayne County, Hydrologic Unit 04090004, on right bank 200 ft 

(61 m) downstream from bridge on Inkster Road, 1.8 mi (2.9 km) northeast of Garden City, and 6.0 mi (9.7 km) upstream from mouth. 


DRAINAGE AREA.--99.9 mil (258.7 km2). 


PERIOD OF RECORD.--October 1930 to September 1933 (published as "at Detroit"), June 1947 to current year. Mbnthly discharge only for 

October, November 1930, published in WSP 1307. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 600.95 ft (183.170 m) above mean sea level. Nov. 21, 1930 to Sept. 30, 1933, nonrecording 

gage at site 4.8 mi (7.7 km) downstream at datum 17.48 ft (5.328 m) lower. June 6, 1947 to Oct. 18, 1948, nonrecording gage at site 

200 ft (61 m) upstream at present datum. 


REMARKS.--Records good except those for period of no gage-height record, Nov. 24 to Mhr. 17, which are poor. Occasional regulation by 

reservoirs above station since 1956. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 69.1 ft3/s (1.957 m3/s), 9.39 in/yr (239 mmlyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,330 ft3/s (66.0 m3/s) June 26, 1968; maximum gage height, 10.50 ft (3.200 m) 

May 10, 1948; minimum discharge, 0.9 ft3/s (0.025 m3/s) Aug. 16, 1956. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 700 ft3/s (19.8 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

DateT(ft3/s) (m3/s)T(m)TTDateTTimeT (m)
TimeT(ft) (ft3/s) (m3/s) (ft)TT


Dec. 15TunknownT828 23.4T2.472TT -- 1,200 34.0T
8.11 Mar. 3TT unknown 

Feb. 17TunknownT1,370 38.8T2.786TT 1500T21.8T
9.14 Apr. 25T770T7.83 2.387 

Feb. 22 -- 1,100 unknownTMay 7T1200T*9.36 2.853
TT31.2TT *1,670 47.3T


Minimum discharge, 17.0 ft.3/s (0.48 m3/s) Sept. 5, 6, 7, 8; minimum gage height, 1.78 ft (0.543 m) Sept. 7. 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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

1 67 32 200 120 71 300 152 128 73 77 35 22 
2 55 31 150 110 68 800 174 136 66 57 30 22 
3 45 39 120 120 65 1100 155 128 60 50 28 21 
4 43 48 110 110 62 950 150 107 57 44 27 20 
5 40 43 100 94 60 800 132 100 53 39 37 19 

6 37 38 200 82 60 500 148 544 48 75 32 18 
7 34 55 210 76 60 330 136 1390 46 54 26 18 
8 34 59 140 76 60 290 123 809 45 40 25 19 
9 55 44 130 72 60 270 112 401 43 40 24 105 
10 43 224 140 68 100 250 111 236 42 39 24 82 

11 42 144 130 72 200 240 113 182 43 36 25 35 
12 37 105 150 70 230 290 100 147 44 34 25 26 
13 37 83 200 68 300 400 103 127 43 30 131 23 
14 39 70 340 74 410 250 108 113 42 28 61 25 
15 40 60 620 70 400 220 107 113 42 28 39 62 

16 38 56 520 75 700 200 329 244 62 28 30 43 
17 36 55 200 100 1100 180 184 339 65 29 27 38 
18 46 51 130 76 800 162 143 261 51 28 25 27 
19 64 50 120 66 550 166 118 182 177 26 24 24 
20 51 59 110 70 360 164 109 134 104 33 24 51 

21 47 83 105 70 600 157 160 111 62 52 24 35 
22 41 62 100 68 1000 138 136 95 47 33 23 30 
23 38 53 95 68 450 133 96 82 44 28 23 30 
24 34 49 90 66 350 135 143 75 165 29 23 24 
25 64 60 80 65 300 173 631 74 309 24 23 22 

26 52 70 87 110 270 149 589 72 133 23 45 112 
27 38 80 93 130 250 198 351 70 71 24 57 125 
28 35 90 93 110 240 219 225 68 65 35 28 45 
29 35 110 90 95 230 190 169 84 54 354 25 33 
30 32 250 120 84 --- 183 137 72 238 96 21 28 
31 30 --- 130 77 166 --- 95 --- 48 21 ...... 

TOTAL 1329 2253 5103 2612 9406 9703 5444 6719 2394 1561 1012 1184 
MEAN 42.9 75.1 165 84.3 324 313 181 217 79.8 50.4 32.6 39.5 
MAX 67 250 620 130 1100 1100 631 1390 309 354 131 125 
MIN 30 31 80 65 60 133 96 68 42 23 21 18 
CFSM .43 .75 1.65 .84 3.24 3.13 1.81 2.17 .80 .50 .33 .40 
IN. .49 .84 1.90 .97 3.50 3.61 2.03 2.50 .89 .58 .38 .44 

CAL YR 1975�TOTAL 39425 MEAN 108 MAX 936 MIN 18 CFSM 1.08 IN 14.68 
WTR YR 1976�48720 18.14
TOTAL MEAN 133 MAX 1390 MIN 18 CFSM 1.33 IN�
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509
STREAMS TRIBUTARY TO DETROIT RIVER 


04168000 LOWER RIVER ROUGE AT INKSTER, MI 


LOCATION.--Lat 42°18'00", long 83°18'00", in SWII 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) above mean sea level. 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.--29 years, 51.3 ft3/s (1.453 m3/s), 8.37 in/yr (213 moVyr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,600 ft3/s (102 m3/s) June 26, 1968, gage height, 13.62 ft (4.151 m); minimum, 

0.2 ft3/s (0.006 m3/s) Sept. 13, 1955, Jan. 23, 1961. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 900 ft3/s (25.5 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

DateTTime (ft3/s) (m3/s) (ft)T Date (ft3/s) (m3/s) (m)
(m) TimeT (ft)T


Dec. 16 0400 1,010 28.6 9.24 2.816 Mar. 3 1300 1,400 39.6 10.91 3.325 

Feb. 17 1900 *1,910 54.1 *11.50 3.505 Apr. 26 0600 920 26.1 8.87 2.704 

Feb. 22 1400 1,210 34.3 10.18 3.103 May 7 1700 1,870 53.0 11.24 3.426 


Minimum discharge, 1.4 ft3/s (0.040 m3/s) Sept. 2, 3, 6, 7; minimum gage height, 2.65 ft (0. 808 m) Sept. 2, 3. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES 

DAY OCTTNOV DECTTJAN�FEB�MAR�APR MAY JUN JUL AUG SEP 

1 36 7.3 240 57 19 108 40 47 25 39 2.4 1.7 
2 22 7.0 93 54 17 738 46 51 20 18 2.4 1.6 
3 16 9.1 58 59 16 1240 40 45 18 14 2.2 1.6 
4 14 11 44 44 16 912 36 36 15 11 2.2 1.7 
5 13 11 41 45 15 771 31 32 14 7.2 2.5 1.6 

6 11 10 158 29 15 473 32 407 12 33 2.6 1.6 
7 9.7 18 173 33 15 155 33 1430 11 37 2.2 1.5 
8 9.2 18 79 30 15 86 24 591 9.7 17 2.2 1.6 
9 25 18 72 24 20 65 21 172 10 5.8 2.1 104 

10 16 171 77 18 30 57 19 100 8.6 5.1 2.2 41 

11 17 147 74 20 130 51 19 73 7.6 4.4 2.2 7.7 
12 13 62 88 19 174 75 17 50 6.7 2.9 2.3 3.6 
13 
14 

13 
15 

45 
32 

144 
396 

18 
21 

419 
513 

200 
104 

16 
16 

41 
36 

6.7 
5.7 

2.7 
2.2 

68 
40 

2.3 
2.7 

15 14 24 774 19 498 78 16 42 6.5 1.9 5.2 6.6 

16 
17 

13 
12 

20 
18 

633 
194 

21 
28 

962 
1610 

70 
58 

140 
65 

139 
292 

16 
4.2 

2.1 
1.8 

3.2 
2.6 

24 
34 

18 15 16 87 19 1110 50 35 158 6.1 2.1 2.4 12 
19 29 14 59 16 609 53 25 76 55 1.7 2.0 6.4 
20 19 17 42 18 258 52 20 49 16 23 1.8 52 

21 16 29 34 18 458 49 40 39 7.4 72 1.9 9.8 
22 13 24 33 17 1060 39 45 30 5.8 13 1.7 4.6 
23 14 16 30 17 370 36 34 26 5.6 4.9 2.0 5.4 
24 16 14 29 17 166 37 77 25 90 5.5 2.0 3.0 
25 44 32 25 16 142 61 656 23 116 4.8 1.8 2.6 

26 25 36 28 25 102 45 668 20 30 2.8 1.8 58 
27 17 55 30 43 74 67 208 19 14 2.6 2.0 62 
28 13 96 30 34 48 85 109 19 35 6.1 1.9 15 
29 12 160 29 27 35 58 73 25 12 23 1.9 5.7 
30 9.5 419 50 23 --- 54 53 22 167 8.1 1.7 3.8 
31 8.4 --- 62 20 45 --- 40 --- 3.1 1.6 ---

TOTAL 
MEAN 

519.8 
16.8 

1556.4 
51.9 

3906 
126 

849 
27.4 

8916 
307 

5972 
193 

2654 
88.5 

4155 
134 

756.6 
25.2 

377.8 
12.2 

173.0 
5.58 

479.1 
16.0 

MAX 44 419 774 59 1610 1240 668 1430 167 72 68 104 
MIN 8.4 7.0 25 16 15 36 16 19 4.2 1.7 1.6 1.5 
CFSM .20 .62 1.51 .33 3.69 2.32 1.06 1.61 .30 .15 .07 .19 
IN. .23 .70 1.75 .38 3.99 2.67 1.19 1.86 .34 .17 .08 .21 

CAL YR 1975 TOTAL 26443.2 MEAN 72.4 MAX 900 MIN 1.9 CFSM .87 IN 11.82 
1976 MAX 1610 MIN 1.5 IN 13.55WTR YR TOTAL 30314.7 MEAN 82.8 CFSM 1.00�



510T STRE4J TRIBUTARY TO LAKE ERIE 


04170000 HURON RIVER AT MILFORD, MI 


LOCATION.--Lat 42°34'44", long 83°37'36", in NE4 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) above mean sea level. Prior to Apr. 1, 1970, at site 240 ft (73 m) 

upstream at same datum. 


REMARKS.--Records good. Flow below about 300 ft3/s (8.50 m3/s) regulated by powerplant 1.5 mi (2.4 km) above station prior to May 20, 

'1957; occasional regulation for lake level control since. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--28 years, 98.8 ft3/s (2.798 m3/s), 10.16 in/yr (258 m/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 645 ft3/s (18.3 m3/s) Apr. 5, 1950; maximum gage height, 8.26 ft (2.518 m) June 28, 

1968; minimum daily discharge, 5.2 ft3/s (0.15 m3/s) Oct. 21, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 505 ft3/s (14.3 m3/s) Mar. 6, gage height, 7.56 ft (2.304 m); minimum, 6.1 ft3/s

(0.17 m3/s) June 15; minimum gage height, 4.05 ft (1.234 m) June 14, 15. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 64 108 181 152 124 306 241 209 119 128 44 41

2 53 108 167 149 118 342 244 218 114 122 47 41

3 41 112 154 146 119 405 240 226 103 113 46 37

4 34 115 151 140 119 455 231 231 96 109 44 40

5 26 112 146 140 119 488 219 223 93 98 40 40 


6 16 109 178 134 117 502 213 245 93 91 51 38

7 15 127 190 134 115 482 212 347 88 81 60 34 

8 12 146 180 130 114 450 203 393 83 79 62 36 

9 17 138 175 124 113 409 196 367 75 76 58 42

10 
 19 153 176 123 114 381 187 332 72 78 51 50 


11 11 157 182 122 129 359 185 311 71 79 47 46 

12 07 144 173 122 131 359 179 308 72 76 46 43 

13 02 135 174 122 143 363 166 289 70 72 56 48

14 99 127 202 127 150 363 158 275 46 68 61 55

15 99 120 237 127 161 347 153 264 27 66 54 49 


16 97 116 243 128 203 
 328 171 285 52 49 50 48

17 98 112 221 124 247 308 175 293 52 39 47 46 

18 97 111 192 120 278 296 164 280 48 37 50 44 

19 109 109 174 120 300 274 153 262 70 45 49 42 

20 115 115 168 120 306 272 142 245 85 50 47 44 


21 113 123 166 121 317 287 136 231 76 56 47 44 

22 III 122 155 122 359 301 135 217 73 48 43 42

23 111 118 155 119 379 286 136 200 71 45 41 41 

24 
 111 116 150 124 355 275 136 186 78 52 40 41 

25 114 123 146 121 332 198 173 38
268 116 52 40 


26 115 124 148 126 328 252 273 
 161 113 49 41 53

27 111 130 151 128 326 250 276 146 104 47 46 69 

28 105 132 148 125 313 276 252 133 98 46 44 59 

29 102 136 144 125 304 269 236 129 95 54 41 54

30 105 169 154 125 --- 260 222 121 119 58 37 54

31 110 --- 156 125 --- 249 --- 120 --- 47 36 ---


TOTAL 3539 3767 5337 
 3965 6233 10462 5832 7420 2472 2110 1464 1361

MEAN 114 126 
 172 128 215 337 194 239 82.4 68.1 47.2 45.4

MAX 164 169 
 243 152 379 502 276 393 119 128 62 69

MIN 
 97 108 144 119 113 249 135 120 27 37 36 34

CFSM .86 
 .95 1.30 .97 1.63 2.55 1.47 1.81 .62 .52 .36 .34
IN. 1.00 1.06 1.50 1.12 1.76 2.95 1.64 2.09 .70 
 .59 .41 .38 


CAL YR 1975�TOTAL 52459 MEAN 144 MAX 432 CFSM 1.09
MIN 25��IN 14.78 

WTR YR 1976�
TOTAL 53962 MEAN 147 MAX 502 MIN 27��CFSM 1.11 
 IN 15.21 
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STREAMS TRIBUTARY TO LAKE ERIET
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04170500 HURON RIVER NEAR NEW HUDSON, MI 


LOCATION.--Lat 42°30'45", long 83°
 40'35", in NE' sec.1, T.1 N., R.6 E., Livingston County, Hydrologic Unit 04090005, on right bank 150 ft 

(46 m) downstream from Kent Lake Dam, 2 mi (3 km) upstream from Woodruff Creek, and 3 mi (5 km) west of New Hudson. 


DRAINAGE AREA.--148 mil (383 km2). 


PERIOD OF RECORD.--August 1948 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 868.00 ft (264.566 m) above mean sea level. 


REMARKS.--Records good. Occasional regulation by Kent Lake. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--28 years, 159 ft3/s (4.503 m3/s), 10.28 in/yr (261 m/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, 406 ft3/s (11.5 m3/s) Mar. 7, gage height, 3.20 ft (0­:975 m); maximum gage height,

3.26 ft (0.994 m) Nov. 2; minimum, 28 ft /s (0.79 m3/s) Aug. 5; minimum gage height, 1.07 ft (0.326 m) Mar. 11. 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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

1 
2 
3 
4 
5 

157 
154 
147 
145 
138 

142 
222 
217 
182 
164 

301 
254 
222 
202 
191 

185 
180 
175 
170 
165 

140 
136 
138 
137 
138 

295 
326 
353 
321 
244 

250�231 151��151 37��40 
257�225 142��140 35��43 
258�227 135��133 32��36 
254�226 130��130 32��38 
236�216 126��122 32��39 

6 
7 
8 
9 
10 

133 
130 
129 
134 
132 

154 
154 
162 
223 
236 

202 
204 
205 
204 
198 

160 
158 
153 
145 
141 

138 
139 
139 
136 
137 

352 
397 
403 
289 
232 

236�257 122��114 39��35 
238�298 118��105 41��33 
232�320 115��98 46��35 
212�327 110��86 53��40 
203�316 104��79 50��55 

11 
12 
13 
14 
15 

132 
130 
127 
126 
126 

217 
191 
179 
169 
200 

205 
210 
200 
200 
232 

141 
138 
137 
138 
130 

143 
150 
157 
162 
171 

186 
166 
262 
300 
319 

207�300 101��82 45��52 
194�280 101��79 43��50 
189�265 94��70 58��49 
182�250 91��69 73��52 
189�245 74��70 69��62 

16 
17 
18 
19 
20 

126 
132 
132 
133 
137 

212 
181 
202 
218 
185 

238 
237 
227 
222 
213 

132 
134 
131 
126 
125 

194 
230 
261 
283 
292 

322 
311 
303 
297 
290 

200�245 77��64 61��66 
195�240 79��51 54��68 
191�235 78��42 50��61 
182�230 97��38 49��59 
169�225 104��39 50��65 

21 
22 
23 
24 
25 

138 
140 
138 
152 
184 

176 
171 
166 
221 
230 

203 
200 
195 
190 
185 

127 
128 
129 
131 
132 

314 
338 
346 
345 
336 

302 
312 
309 
293 
297 

162�220 105��52 52��61 
158�215 102��46 53��59 
168�210 101��39 53��59 
170�200 110��41 44��57 
210�195 128��36 39��59 

26 
27 
28 
29 
30 
31 

143 
115 
124 
130 
128 
127 

195 
187 
:78 
174 
250 
---

180 
180 
180 
185 
185 
185 

136 
136 
138 
139 
139 
140 

289 
181 
234 
277 
---

282 
280 
305 
311 
269 
237 

237�185 129��34 41��76 
254�173 124��35 45��96 
255�164 129��35 47��92 
247�163 122��47 45��85 
236�155 146��46 37��86 
---�151 ---��44 34��---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

4219 
136 
184 
115 
.92 
1.06 

5758 
192 
250 
142 

1.30 
1.45 

6435 
208 
301 
180 

1.41 
1.62 

4439 
143 
185 
125 
.97 
1.12 

6081 
210 
346 
136 
1.42 
1.53 

9165 
296 
403 
166 

2.00 
2.30 

71896371� 1439T.;212�232� 
41(); 

3?1: 46.4 
258�327 151��151�73 
158�151 74��34 32��33 

.76�.48 .31��.381.57 

.84�.56 .36��.431.811.:(3) 

CAL YR 1975�57724
TOTAL MEAN 158 MAX 351� IN 14.51
MIN 39 CFSM 1.07�

WTR YR 1976�MEAN 159 MAX 403�MIN 32 CFSM 1.07�IN 14.67
TOTAL 58366 




512T 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) above mean sea level (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 and those for period of no gage-height record, Feb. 9 to Mar. 14, 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.--25 years, 211 ft3/s (5.976 m3/s), 9.30 in/yr (236 mo/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, 880 ft3/s (24.9 m3/s) Mar. 8, based on runoff correlations with nearby stations; maxi­
mum gage height recorded, 6.52 ft (1.987 m) May 10; minimum discharge, 78 ft3/s (2.21 m3/s) Sept. 1; minimum gage height, 3.60 ft 

(1.097 m) Sept. 8, 9. 


IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975
DISCHARGE,T TO SEPTEMBER 1976 

MEAN VALUES 

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

1 285 176 328 230 230�500�538 534 316 340 108 79 
2 270 202 392 220 230�600�520 514 308 346 102 81 
3 
4 

255 
240 

254 
292 

421 
402 

220 
215 

230�700�512 496 
230�750�508 476 

299 
288 

339 
323 

96 
93 

81 
82 

5 225 287 371 210 230�700�498 457 280 304 91 82 

6 215 258 361 210 230�530�485 471 271 285 91 81 
7 210 241 355 210 235�740�468 536 266 264 89 82 
8 205 238 357 210 235�840�456 609 263 247 91 81 
9 200 239 361 215 240�870�446 686 259 226 94 84 
10 200 272 358 215 240�670�432 719 252 209 97 95 

11 205 318 355 215 250�520�415 715 242 193 97 99 
12 200 331 353 215 265�420�397 681 236 179 97 100 
13 200 320 360 215 275�350�383 639 230 166 97 98 
14 195 294 374 215 285�540�369 601 225 154 116 97 
15 190 266 403 215 300�643�361 574 218 148 130 99 

16 195 262 428 215 330�657�376 554 208 143 129 106 
17 190 280 461 215 410�657�388 543 201 135 124 112 
18 195 277 472 215 490�637�392 532 199 124 117 111 
19 200 268 430 215 550�615�388 515 216 115 110 106 
20 209 285 410 215 590�596�375 494 239 108 106 104 

21 212 289 390 215 640�594�361 472 252 114 103 103 
22 213 275 360 220 680�591�357 450 252 118 101 102 
23 210 257 340 220 720�591�347 435 249 117 100 100 
24 205 243 320 220 750�588�352 419 261 114 95 96 
25 214 260 300 220 740�583�401 400 301 108 91 95 

26 236 292 280 220 720�567�456 378 318 105 88 104 
27 224 300 270 225 620�567�507 357 318 101 90 133 
28 193 286 260 225 500�572�548 341 309 99 92 146 
29 184 275 250 225 400�575�563 328 300 106 89 143 
30 181 294 245 230 ---�586�551 323 320 113 85 137 
31 177 --- 240 230 577�--- 322 --- 114 81 ---

TOTAL 6533 8131 11007 6755 11845�18926�13150 15571 7896 5557 3090 3019 
MEAN 211 271 355 218 408�611�438 502 263 179 99.7 101 
MAX 285 331 472 230 750�870�563 719 320 346 130 146 
MIN 177 176 240 210 230�350�347 322 199 99 81 79 
CFSM .69 .88 1.15 .71 1.32�1.98�1.42 1.63 .85 .58 .32 .33 
IN. .79 .98 1.33 .82 1.43�2.29�1.59 1.88 .95 .67 .37 .36 

TOTAL 109400 

WTR YR 1976�111480 MEAN 305�MIN 79�IN 13.46 

CAL YR 1975�MEAN 300�MAX 688�MIN 86�CFSM .97 IN�13.21 


TOTAL 
 MAX 870�CFSM .99 




513 STREAMS TRIBUTARY TO LAKE ERIET
 

04173000 HURON RIVER NEAR DEXTER, MI 


LOCATION.--Lat 42°23,10", long 83°54'40", in S1/2 sec.13, T.1 S., R.4 E., Washtenaw County, Hydrologic Unit 04090005, on right bank 20 ft 

(6 m) downstream from bridge on North Territorial Road, 0.5 mi (0.8 km) east of Hudson Mills, 2.0 mi (3.2 km) downstream from Portage 

Lake Outlet and 4.0 mi (6.4 km) north of Dexter. 


DRAINAGE AREA.--522 mil (1,352 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--August to December 1904 (gage heights only), March 1946 to September 1972, Water years 1973-75 (annual maximum only), 

October 1975 to September 1976. Published as "at Dover" 1904. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 837.11 ft (255.151 m) above mean sea level [levels by Michigan Department of Natural 

Resources). August to December 1904, nonrecording gage at site 1.0 mi (1.6 km) upstream at different datum. Mar. 5, 1946, to 

July 30, 1953, nonrecording gage at present site and datum. Octobtr 1, 1972, to September 30, 1975, crest-stage gage at same site 

and datum. 


REMARKS.--Water-discharge record fair. No gage-height record Dec. 10 to Jan. 21, Feb. 15 to Mar. 21. Occasional regulation by lake 

level control operations above station. 


AVERAGE DISCHARGE.--27 years, (water years 1947-72, 1976) 352 ft3/s (9.969 m3/s), 9.16 in/yr (233 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.-Maximum discharge, 3120 ft3/s (88.4 ml/s) Apr. 9, 1947, gage height, 8.17 ft (2.490 m), from graph 

based on gage readings; minimum, 33 ft /s (0.93 mi/s) Apr. 12, 1972, gage height, 2.05 ft (0.625 m). 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 2,500 ft3/s (70.8 m3/s) Mar. 5; minimum, 47 ft3/s [1.33 m3/s) Oct. 8, gage height, 

2.33 ft (0.710 m); minimum daily, 98 ft3/s (2.78 m3/s) Sept, 4-8, 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


490 1300 512 109 

2 326 500�340�891 529 136 

1 480 241 506�340�859 882 511 138 


234 490 1600 939 373 106 

3 555�330� 374
321 251 490 2200 796 811 474 132 100 

4 338 633� 2300 732 410 98
281 450 330�786 325 129 

5 262 645�330�712 381 126
368 400 2500 816 415 98 


6 342 621�330�817 421 125
455 400 2300 965 407 98 

7 455 386 400 330�821 710 228 121 98
591� 2200 332 

8 189 567� 2000 588 1130
382 360 330� 230 321 117 98 

9 195 373 567�347�699 1260 315 278 115 105
391 1900 

10 186 560�410�676 270 117
435 386 1800 1200 307 118 


11 368 560�475�769 233 116
470 380 1600 1010 328 115 

12 351 560�425�447 1110 215 256 118 113
460 380 1500 

13 269 400 560�430�451 1130 228 136 114
380 1400 218 


380 1300 228
14 301 511 700�440�716 935 218 163 115 

15 301 800�700�564 188 166
455 380 1200 1010 181 119 


380 1200� 790 171 126 

17 203 386 760� 1100 527 906 186 169 130 

16 237 405 780� 1100 573 263 168 


380 1600� 156 

18 360 740� 1100 619 918
382 370 1700� 167 157 170 131 

19 203 720�1900�565 401 159 167 130
378 370 1100 799 

20 115 700�1600�518 182 163 134
382 370 1000 748 161 


396 360 1000 660 171 132 

22 342 640�2300�492 731 262 153 

21 186 680�1900�596 174 157 


435 360 997 165 130 

23 248 580�2100�491 270 159
430 350 992 679 165 130 

24 192 386 351 984 829 610 428 163 154 125
500�1900�

25 506 364 530� 937 751 560 156 152 124
338 1800� 332 


334 907 

27 223 373 540�1600�870 515 335 153 

26 347 347 560�1700�802 515 293 149 150 207 


330 946 147 210 

28 277 391 520�1500�861 440 323 151
330 945 197 107 

29 355 460 470� 945 872 469 264 145 129
347 1400� 312 

30 342 490��909
522 340 --- 945 480 534 122 123 144 

31 273 --- 490� 814 --- 478 ..... 112 ---
340 136 


11807 42912 7679 3693 

MEAN 601�1037� 804 248 123 

TOTAL 9093 11739 18625�30087�20867 24938 9128 4401 


293 391 381 1384 696 304 142 

MAX 800� 2500 909 1260
506 522 490 2300� 534 512 170 210 

MIN 115 234 470�330�447 440 167 122 112 98
330 814 

CFSM .56 1.15�1.99�1.33 .58 .27
.75 .73 2.65 1.54 .48 .24 

IN. .65 1.33�2.14�1.49 .65 .31
.84 .84 3.06 1.78 .55 .26 


WTR YR 1976�TOTAL 194969 MEAN 533 MIN 98 CFSM 1.02
MAX 2500�� IN 13.89 




���

T
 
514 STREAMS TRIBUTARY TO LAKE ERIE 


04173000 HURON RIVER NEAR DEXTER, MI—CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1971 to current year. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Washtenaw County Health Department. 


WATER QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� BIC)... 

CIF/C� CHEM-�FECAL 


INSTAN- CON-� COLOR�PER- ICAL COW- COLT... 

TANEOUS DUCT..� (PLAT.. DIS... CENT OXYGEN PLETE FORM HARD... 

DIS... ANCE�PH TEMPER.. 'NUM.. SOLVED SATUR- DEMAND COLT... (EC NESS 


TIME� ATURE�OXYGEN��5 DAY��BROTH) (CA.MG)
CHARGE (MICRO..� COBALT ATION FORM�
�
 
DATE (CFS) (UNITS)�UNITS) (MG/L)�(MPN)��
MHOS)��(DEG CI�(MG/L)��(MPN) (MG/L) 


NOV 

194,, 1300��510�10.0�� 110 930 <30��
373�7.8 12.1�2.0�� --


JAN 

22... 1400��360�620�.0� 113 230�
8.1� 16.0�2.9��<30 

MAR 

22... 1555��484�5.0��10.2��1.1��<30��
999�8.3 18 82 430 230 


MAY 

27..0 511� 18.0�9.8�
1330��502� 107 430�
8.3� 1.0��<30 


JUL 

15... 1155��515�25.5� 115 4600�90
186�8.3� 9.1�1.3��

AUG 

17...T1600� 8.3 13 112 .9��<30��
170�550�25.0��9.0�� 930 250 


DIS...�DIS 

NON...�DIS...�SOLVED� DIS-�
SOLVED� DIS 

CAR SOLVED MAG. DIS.. PO...� ALKA- DIS- SOLVED SOLVED 

BONATE CAL- NE- SOLVED TAS.. BICAR... CAR.. LINITY SOLVED CHLO... FLUO... 

HARD.. CIUM SIUM SODIUM SIUM RONATE BONATE AS SULFATE RIDE RIDE 

NESS�(MG)��(K)��(CO3)��(504)��(F)
(CA) (NA) (HCO3) CAC03 (CL)�


DATE�(MG/L)�(MG/L) (MG/L) (MG/L1 (MG/L)�����(MG/L)��
(MG/L)��(MG/L) (MG/L) (MG/L1 (MG/L) 


NOV 

19... 270 221
0��


JAN 

22... .....� 0��
280 230 

MAR 

22... 41�17��13�1.9 230 0 41�����.1
65 189 25�

MAY 

27... 256 0��
210 


JUL 

15... ....� 212�174
0�


AUG 

17... 64 64��23�17�1.6 227 0 186 44�����33�.2 
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04173000 HURON RIVER NEAR DEXTER, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DM..� DIS-�TOTAL 

SOLVED�TOTAL SOLVED TOTAL TOTAL KJEL 


DIS... SOLIDS�NITRITE NITRITE AMMONIA ORGANIC DAHL�
TOTAL TOTAL 

SOLVED (RESI TOTAL TOTAL PLUS PLUS NITRO.. NITRO- NITRO- NITRO.. PHOS.. 

SILICA� GEN��GEN��PHORUS
DUE AT NITRATE NITRITE NITRATE NITRATE GEN GEN�

(S/02)�(N)�� (N)��
(N) (N) (N)��(P) 


DATE (MG/L)��(MG/L)��(MG/L)��(MG/L)��(MG/L)�

180 C) (N)�� (N) (N)�

(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)��(MG/L) 


NOV 

19... .... .03 .02 ...... .... .02 .... .00 

JAN 
22... .07 .02 .... .02 .02 
MAR 
22... 5.3 294 .01 .01 .03 
MAY 
27... .01 .01 .... .02 -- .00 
JUL 
15... .00 .01 .... .01 .00 

AUG 
17... 7.0 378 .03 .01 .04 .03 .05 .40 .45 .49 .14 

DIS-T METHY.. 

TOTAL SOLVED�� LENE 

ORTHO ORTHO.��SOLVED� SOLVED�BLUE
DIS.�

PROS- PHOS.. SOLVED CAD... SOLVED SOLVED SOLVED MAN... SOLVED ACTIVE 

PHORUS PHORUS ARSENIC MIUM COBALT IRON�
LEAD GANESE MERCURY SUB... 


(AS) (CO) (PB) (HG)�

DATE�(MG/L) (MG/L)��(UG/L)�(UG/L) (UG/L)�


(P) (P)��(CD)��(FE)��(MN)��STANCE 

(UG/L)�(UG/L) (UG/L)��(UG/L)��(MG/L) 


NOV 

190.1. .00 .00 


JAN 

.02 .00 


MAR 

22... .01 .01 30 10 .00 

MAY 

27... .00 .00 


JUL 

.00 


AUG 

17... .01 .01 1 1 0 50 19 10 <.5 .00 


15... .00 
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04173254 MILL CREEK NEAR LIMA CENTER, MI 


LOCATION.--Lat 42°16'54", long 83°55'22", in NE1/4 sec.26, T.2 S., R.4 E., Washtenaw County, Hydrologic Unit 04090005, at bridge on 

Jerusalem Road, 0.3 mi (0.5 km) upstream from North Fork Mill Creek, 2.0 mi (3.2 km) southeast of Lima Center, 2.1 mi (3.4 km) 

upstream from gaging station near Dexter, and 6.2 mi (10 km) upstream from Huron River. 


DRAINAGE AREA.--59.8 mil (154.9 km2). 


PERIOD OF RECORD.--Water years 1971 to current year. 


REMARKS.--Estimates of water discharge are based on current records of streamflow at the gaging station near Dexter and previous records 

of streamflow at the discontinued partial-record station, North Fork Mill Creek near Lima Center. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Washtenaw County Health Department. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO eEPTEMBER 1976 


SPE-� 810-

CIFIC� CHEM-�FECAL 


INSTAN- CON-� COLOR�PER- ICAL COM- COLT.-

TANFOUS DUCT-� (PLAT.. DIS- CENT OXYGEN PLETE FORM HARD 

DIS.- ANCE�PH TEMPER- INUM- SOLVED SATUR- DEMAND COLT.. (EC NESS 


TIME�
CHARGE (MICRO-�ATURE�OXYGEN��5 DAY��BROTH) (CA,MG)
COBALT ATION FORM�

DATE�(CFS) MHOS)�� (MG/L)��(MPN) (MGIL)
(UNITS)�(DEG C)�UNITS) (MG/L)�(MPN)��


NOV 

49... 1515�� 13.6�.3��1500
E23�700�7.9�9.0� 120 46000�


JAN 

22... 1600�760�7.9�.0� 93 1500�
E25� 13.2�2.5��90 


MAR 

23... 1030�635�
E44�7.9�5.0�24�98 11000�930�
12.2�1.4�� 340 

MAY 

27... 1525��
E26�684�18.5�� 130 1.4��430�•-
8.3 11.6� <30�


JUL 

15... 1405��650�25.0� 128 .8��430
E19�8.2� 10.2� 11000�


AUG 

24... 0930�681�15.5�3.5��.9��750��
E13�7.7�11 36 11000 340 


DIS�DIS-

NON-�DIS-�SOLVEDT DIS..�
SOLVEDT DIS 

CAR... SOLVED MAG.- DIS... PO-.� ALKA- DIS- SOLVED SOLVED 

BONATE CAL- NE- SOLVED TAS- RICAR- CAR... UNITY SOLVED CHLO- FLUO­
HARD- CIUM SLUM SODIUM SIUM BONATE BONATE AS SULFATE RIDE RIDE 

NESS�(CA) (MG)��(K)�(CO3)��(504)��(F)
(NA)�(HCO3) CAC03 (CL)�


DATE�(MG/L)�(MG/L)�(MG/L) (MG/L)��(MG/L) (MG/L) (MG/L) (MG/L)����(MG/L)�(MG/L1
(MG/L)�


NOV 

19... 380 0��
312 


JAN 

22... 362 0��
297 


MAR 

23... 87�22�2.0 0 80�����.2
100 10�308 253 24�


MAY 

27... --�...�359 0��
294 


JUL 

15... ..... 0���
286 235 


AUG 
24... 70�27�2.5�0 68����.3
90 9.3�324 266 17�
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04173254 MILL CREEK NEAR LIMA CENTER, MI--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


TOTAL
D/S•.� DIS-�

TOTAL 


TOTAL TOTAL ORTHO
SOLVED�TOTAL SOLVED TOTAL TOTAL KJEL-�

NITRITE NITRITE AMMONIA ORGANIC DAHL�


SOLVED (RESI... TOTAL TOTAL PLUS PLUS NITRO.. NITRO.. NITRO- NITRO- PROS- PHOS•. 

DIS- SOLIDS�


GEN�PHORUS
GEN GEN��PHORUS�
DUE AT NITRATE NITRITE NITRATE NITRATE GEN��
SILICA�

(N) (P)
(N) (N) (N)��(P)��
180 C) (N) (N)��(N)��
(SIOZ)�(N)��


(MG/L1 (MG/L1
(MG/L) (MG/L) (MG/L)��(MG/L)��
DATE�(MG/L) (MG/L) (MG/L1��(MG/L)��
(MG/L)�(MG/L)��


NOV 
 .00',
......�.00�
.01� .01�

JAN 

19...�-- .02�
�


e...�.01
....� .01�
.02�

MAR 

22... .10� .01�


.03�
.... �--�.01 


MAY 

407
23... 6.8�.09��.01�-- .02��


.01
eee.�-- .01�
.01� .01��

JUL 

27...� .04�


.00
.00�
....�.01� .01�
.02�

AUG 

45...�


.36 .38��.07��
.51 .02
465 .02 .13
24... 14�.11��.13��.02��


METHY

DIS..�
 
SOLVED�DIS-� DIS-� DIS.•�LENE 


DIS:. DIS-��DIS•..��
SOLVED BLUE
DIS- DIS...�

PROS- SOLVED CAD- SOLVED SOLVED SOLVED MAN.. SOLVED SOLVED SELE SOLVED ACTIVE 

ORTHO.�SOLVED�DIS-��SOLVED�
DIS�


SUB..
LEAD GANESE MERCURY NICKEL NIUM ZINC��
PHORUS ARSENIC MIUM COBALT IRON�

(HG) (SE)�STANCE
(MN)��(NI)��(ZN)�
(P)�(CD) (CO) (PB)
(AS)�T(FE)��


(MG/L)
(UG/L) (UG/L)��
DATE�(UG/L) (UG/L) (UG/L)��(UG/L) (UG/L)��(UG/L) (UG/L)��
(MG/L1�(UG/L)��


NOV�
 .00
.•••�
 
JAN�
 
49... 


-- .00

22... 

MAR 


80� .00

23... .01� 30�

MAY�
 -- .00

27... 


JUL�
 .00 

15...T--


AUG 

<.5�9�0 .00
8 40�� 10��
24... .01�0 1��1 80��
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04173310 NORTH FORK MILL CREEK NEAR CHELSEA, MI 


LOCATION.--Lat 42°19'34", long 84°00'57", in 5E4 sec.l, T.2 S., R.3 E., Washtenaw County, Hydrologic Unit 04090005, at bridge on McKinley 

Road, 0.4 mi (0.6 km) upstream from Letts Creek, 0.5 mi (0.8 km) north of Chelsea, and 6.6 mi (11 km) upstream from Mill Creek. 


DRAINAGE AREA.--14.6 m12 (37.8 km2). 


PERIOD OF RECORD.--Water years 1971 to current year. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Washtenaw County Health Department. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� BIO* 

CIFIC� CHEM-�FECAL 

CON-� COLOR� ICAL�COLI*
PER..�COM-�


STAGE DUCT-�(PLAT- DIS- CENT OXYGEN PLETE FORM HARD* 

(FT ANCE�
PH TEMPER INUM- SOLVED SATUR- DEMAND COLI- (EC NESS 


TIME�ABOVE (MICRO-��COBALT ATION 5 DAY��FORM�
ATURE�OXYGEN�� BROTH) (CA,MG) 

DATE�DATUM) (UNITS) (DEG C)��(MG/L)��(MPN) (MG/L)
MHOS)��UNITS) (MG/L)�(MPN)��


NOV 

19...T41.36 7.4 11.9�.9 <30
1400�475��7.5�� 103�11000�


JAN 

22... 1510�520��.0�� 100 390�
41.45 8.2 14.2�2.4��40 

MAR 

23... 0815�435��2.0��12.0��1.1��430��
41.97 7.9 16 90 1500 210 

MAY 

27... 1430��452��17.0��8.5�.4��230
41.49 8.3 90 230�


JUL 

15... 4600�
1255��460��21.0�� 90 30
41.23 8.1 7.7�.4��

AUG 

17... 1930��553��18.5��8.0��.3��430��
41.03 8.2 17 88 1500 290 


DIS*�DIS* 

NON*�DIS-�SOLVED� DIS-�
SOLVED� DIS* 

CAR- SOLVED MAG- DIS* PO*� ALKA.. DIS- SOLVED SOLVED 

BONATE CAL- NE- SOLVED TAS- BICAR- CAR- LINITY SOLVED CHLO- FLUO* 

HARD.. CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE RIDE RIDE 

NESS�(CA) (MG)��(HCO3) CAC03 (504)��(CL)�
(NA) (K)��(CO3)�� (F) 


DATE (MG/L)��(MG/L1 (MG/L1 (MG/L) (MG/L)
(MG/L) (MG/L1 (MG/L) (MG/L)������(MG/L) (MG/L)���


NOV 

19...� 270 221
0��


JAN 

22... 280 230
0��

MAR 

23... 25 14���1.1 0 28�����.1
59 6.8�226 185 16�


MAY 
� 0��


JUL 

15...� 224 0��


27...� -- 263 216 


184 

AUG 

17... 58 22����1.2 0 42�����.2
81 9.6�286 235 22�




-- -- 

-- 
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04173310 NORTH FORK MILL CREEK NEAR CHELSEA, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS-� DIS-�TOTAL 

SOLVED�TOTAL SOLVED TOTAL TOTAL KJEL-


DIS- SOLIDS�NITRITE NITRITE AMMONIA ORGANIC DAHL�
TOTAL TOTAL 

SOLVED (REST- TOTAL TOTAL PLUS PLUS NITRO- NITRO- NITRO- NITRO- PHOS-

SILICA�DUE AT NITRATE NITRITE NITRATE NITRATE GEN��GEN��
GEN�

(SI02)�(N)��(N)��(N)��(N)��(P) 


GEN PHORUS 

180 C) (N) (N) (N) (N)�


DATE (MG/L)��(MG/L)��(MG/L)��(MG/L)��(MG/L)��(MG/L)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)�


NOV 

19... -- .02 .01 -- -- .02 -- .00 


JAN 

22... -- .04 .02 -- .01 -- .01 

MAR 

23... 5.9 254 .00 -- .01 .01 

MAY 

27... .03 .01 .02 -- .00 

JUL 

15... -- .01 .01 -- -- .01 -- -- .00 


AUG 

17... 13 381 .15 .02 .17 .15 .02 .23 .25 .42 .04 


DIS-� METHY-

TOTAL SOLVED��DIS-� DIS-�LENE 

ORTHO ORTHO.��SOLVED��DIS-��SOLVED��BLUE
DIS- DIS- DIS- DIS-�

PHOS- PHOS- SOLVED CAD- SOLVED SOLVED SOLVED MAN- SOLVED ACTIVE 

PHORUS PHORUS ARSENIC MIUM COBALT IRON�
LEAD GANESE MERCURY SUB-


(AS) (CO) (FE)�� STANCE 

DATE�(MG/L)��(UG/L)��(UG/L)��(UG/L)��(MG/L) 


(P) (P)��(CD)��(P8) (MN)��(HG)�

(MG/L) (UG/L) (UG/L) (nG/L) (UG/L)�


NOV 

19...� .00
.00� --� --�


JAN 

22... .01� .00
--�--� --�

MAR 

23... .01 .01�� 70� .00
--� 20�


MAY 
27... .00�--�--� -- .00�


JUL 

15...�.00� -- --��--�
.00 


AUG 

17... <.5�
0 50�� .00
.01 .01��1 1�� 5 10��




-- 
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04173350 NORTH BORK MILL CREEK NEAR LIMA CENTER, MI 


LOCATION.--Lat 42°17'46", long 83°57'33", in SA sec.23, T.2 S., R.4 E., Washtenaw County, Hydrologic Unit 04090005, at bridge on Dancer 

Road, 1.2 mi (1.9 km) southeast of Lima Center, 5.1 mi (8.2 km) downstream from Letts Creek, and 1.1 mi (1.8 km) upstream from Mill 

Creek. 


DRAINAGE AREA.--59.0 mil (153 km2). 


PERIOD OF RECORD.--Water years 1971 to current year. 


REMARKS.--Estimates of discharge based on previous streamflow partial-record data and correlation with station 04173500. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Washtenaw County Health Department. 


WATER QUALITY DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� BIO* 

CIFIC� CHEM*�FECAL 


INSTAN- CON-� COLOR�
PER- ICAL COM- COLT* 

TANFOUS DUCT-�(PLAT- DIS- CENT OXYGEN PLETE FORM HARD* 

DIS* ANCE�
PH TEMPER- INUM- SOLVED SATUR- DEMAND COLT* (EC NESS 


TIME�CHARGE (MICRO-�ATURE�OXYGEN��5 DAY��BROTH) (CA0MG)
COBALT ATION FORM�

DATE�(CFS) MHOS)��(UNITS) (DEG C)��UNITS) (MG/L)��(MG/L)�(MPN) (MPN)��
(MG/L1 


NOV 

19... 1600��690�8.5�� 110 11000�
E25�7.7 12.5�.1��150 


JAN 

22... 1630�770�.0�� 92 2.7��24000
110000�

MAR 

23... 1130�584�5.0��11.4��


E32�7.8 13.0�


92 .7��930��
4600 300 

MAY 

27... 1555��690�17.0��8.8�3.6��930 


E110�7.8 23 


94 4600�

JUL 


E29�8.1 


.,.
El0�8.1 10.2�1.6��930��

AUG 

24... 1200�855��19.0��8.0��11000 350 


15... 1445��700�23.0�� 123 24000 


E54,0 8.1 13 88 1.0��930��


DIS-�DIS-

NON-�DIS- SOLVED��SOLVED�
 DIS-�
DIS* 

CAR* SOLVED MAG* DIS- PO*�
ALKA- DIS- SOLVED SOLVED 

BONATE CAL- NE- SOLVED TAS- BICAR- CAR- LINITY SOLVED CHLO- FLUO* 

HARD* CIUM SIUM SODIUM SIUM DONATE BONATE AS SULFATE RIDE RIDE 

NESS�(CA) (MG)��(K)��(CO3)��(SO4)�(F)
(NA) (HCO3) CAC03�(CL)�


DATE (MG/L) (MG/L) (MG/L) (MG/L1 (MG/L) (MG/L) (MG/L) (MG/L)���������(MG/L)��
(MG/L1 (MG/L) 


NOV 

19...� -- 350 287
� 0��


JAN 

22... --� 332�0 272,��

MAR 

23... 56 20���1.8 298 0 59�����.2
88 14� 244 32�

MAY 

27...� 330 271
0��


JUL 

15...� 272�0�
223 


AUG 

24... 110 95 27���3.2 0 245 79�����
73�.3
38�299 


E--ESTIMATED VALUE 
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04173350 NORTH FORK MILL CREEK NEAR LIMA CENTER• MI--CONTINUED 


MATER-QUALITY DATA• WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS-� DIS..�TOTAL 

SOLVED�TOTAL SOLVED TOTAL TOTAL KJEL 


DIS.. SOLIDS�NITRITE NITRITE AMMONIA ORGANIC DAHL�
TOTAL TOTAL 

SOLVED (REST... TOTAL TOTAL PLUS PLUS NITRO... NITRO... NITRO- NITRO... PHOS..• 

SILICA DUE AT NITRATE NITRITE NITRATE NITRATE GEN��GEN��PHORUS
GEN GEN�

(5IO2)�180 C) (N)��(N)��(N)��(N)��
(N)�


DATE (MG/L)��(MG/L)��(MG/L)��(MG/L)��(MG/L)��(MG/L) 

(N) (N) (N) (P) 


(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)�


NOV 

19... .06 .03 .02 .03 

JAN 
22... -- .08 .03 .03 .02 
MAR 
23... 5.8 363 .01 .01 .06 
MAY 
27... .04 .02 .02 .00 

JUL 
15... .04 .05 .01 .00 

AUG 
24... 11 538 1.5 .08 1.6 1.6 .01 .39 .40 2.0 .06 

DIS-� METHY:. 

TOTAL SOLVED��0I5-� DIS-�LENE 

ORTHO ORTHO.��SOLVED�DIS-�SOLVED�BLUE
DIS...�DIS-�DIS-�DIS-�

PHOS... PHOS... SOLVED CAD- SOLVED SOLVED SOLVED MAN- SOLVED ACTIVE 

PHORUS PHORUS ARSFNIC MIUM COBALT IRON�
LEAD GANESE MERCURY SUB-

(P) (P)��(CD)��(FE)��(MN)��STANCE
(AS) (CO) (PB) (HG)�


DATE�(MG/L)��(UG/L)��(UG/L)��(UG/L)��(MG/L)
(MG/L) (UG/L) (UG/L) (UG/L) (UG/L)�


NOV 

19... .03 ..... ” .00 


JAN 

22... .02 .00 

MAR 

23... .02 .01 80 60 .00 

MAY 

27... .00 .00 


JUL 

.00 


AUG 

24... 603 .02 1 1 0 70 6 80 <.5 .00 


15.o. .00 




522T STREAMS TRIBUTARY TO LAKE ERIE 


04173500 MILL CREEK NEAR DEXTER, MI 


LOCATION.--Lat 42°18'00", 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, 1958, non-

recording gage at same site and datum. 


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

the year. 


AVERAGE DISCHARGE.--24 years, 79.0 ft3/s (2.237 m3/s), 8.38 in/yr (213 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 (*): 


DischargeTGage heightT DischargeTGage height 

DateTTimeT (ft) DateT(ft3/s) (m3/s) (m)
(ft3/s) (m3/s)T(m)TT TimeT (ft)TT


Dec. 15 1700 642 18.2 9.89 3.014 Mar. 5 2000 *1,050 29.7 *11.39 3.472 

Feb. 17 1800 1,020 28.9 11.29 3.441 Apr. 25 2200 527 14.9 9.41 2.868 

Feb. 22 0900 942 26.7 11.04 3.365 May 7 1400 903 25.6 10.91 3.325 


Minimum discharge, 20 ft3/s (0.57 m3/s) Sept. 4, 5, 6, 7, 8; minimum gage height, 5.43 ft (1.655 m) Sept. 8. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 61 48 344 74 67 242 148 146 122 107 30 21 

2 56 49 218 72 66 529 154 140 99 91 29 22 

3 52 50 155 71 66 856 148 143 81 67 28 22 

4 50 55 127 70 66 952 138 129 69 56 28 21 

5 48 53 117 70 66 1000 129 116 62 50 28 20 


6 47 51 189 68 66 897 125 297 57 45 29 20 

7 46 57 194 68 66 681 119 847 53 42 29 21 

8 46 72 151 68 66 516 111 649 50 51 29 20 

9 53 66 136 68 66 363 104 449 47 44 29 21 

10 57 107 126 66 67 289 100 287 44 40 28 26 


11 52 118 118 64 75 253 101 203 42 38 27 24 

12 50 92 116 64 100 240 96 167 40 36 25 22 

13 49 77 141 66 160 294 92 147 39 33 24 22 

14 47 70 311 67 250 249 89 133 37 35 27 22 

15 46 66 561 67 378 219 86 129 36 33 26 22 


16 45 62 475 70 738 202 173 135 48 33 25 23 

17 44 60 306 70 953 176 161 219 41 32 24 24 

18 46 58 170 70 879 162 123 203 37 31 24 23 

19 59 56 120 70 782 171 102 151 65 31 22 22 

20 69 57 105 69 596 166 91 125 64 31 22 23 


21 62 69 97 68 631 201 94 105 47 32 23 23 

22 56 65 90 69 905 177 126 92 43 34 22 23 

23 53 60 85 69 673 160 125 86 41 33 22 22 

24 50 57 82 69 484 150 145 82 64 31 21 21 

25 56 61 80 68 396 157 397 80 185 29 21 21 


26 60 60 80 68 337 149 471 77 130 29 22 27 

27 56 63 80 68 295 171 347 73 79 29 22 38 

28 53 69 78 68 252 238 241 69 60 30 22 28 

29 51 90 76 68 221 194 186 69 51 31 21 25 

30 49 347 76 68 --- 177 159 77 87 32 22 23 

31 48 --- 74 68 154 --- 144 --- 30 21 ---


TOTAL 1617 2265 5078 2123 9767 10385 4681 5769 1920 1266 772 692 

MEAN 52.2 75.5 164 68.5 337 335 156 186 64.0 40.8 24.9 23.1 

MAX 69 347 561 74 953 1000 471 847 185 107 30 38 

MIN 44 48 74 64 66 149 86 69 36 29 21 20 

CFSM .41 .59 1.28 .54 2.63 2.62 1.22 1.45 .50 .32 .19 .18 

IN. .47 .66 1.48 .62 2.84 3.02 1.36 1.68 .56 .37 .22 .20 


TOTAL 11.70 

WTR YR 1976TTOTAL 46335 MAX MIN 20 CFSM .99 INT

CAL YR 1975T40242 MEAN 110 MAX 1130 MIN 20 CFSM .86 INT


MFAN 127 1000 13.47 




-- 
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523
STREAMS TRIBUTARY TO LAKE ERIET
 

04174050 HURON RIVER AT DELHI MILLS, Ma 


LOCATION.--Lat 42°20'01", long 83°48'34", in SE14 sec.2, T.2 S., R.5 E., Washtenaw County, Hydrologic Unit 04090005, at bridge on Delhi 

Road, 5.0 mi (8.0 km) northwest of Ann Arbor, 5.2 mi (8.4 km) downstream from Mill Creek, 5.1 mi (8.2 km) upstream from Barton Dam, 

and 60.0 mi (96.5 km) upstream from mouth. 


DRAINAGE AREA.--699 mil (1,810 km2). 


PERIOD OF RECORD.--Water years 1971 to current year. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, conforms, and BOD by 

Washtenaw County Health Department. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� BIO-

CIFIC� CHEM-�FECAL 

CON-� COLOR�PER- ICAL��COLT-
COM-�


STAGE DUCT-�(PLAT- DIS- CENT OXYGEN PLETE FORM HARD-

(FT ANCE�
PH TEMPER- INUM- SOLVED SATUR- DEMAND COLT- (EC NESS 


TIME�(MICRO-�ATURE�OXYGEN��5 DAY��BROTH) (CA,MG)
ABOVE� COBALT ATION FORM�

DATE�DATUM) (UNITS) UNITS) (MG/L)��(MPN) (MG/L)
MHOS)��(DEG C)�� (MG/L)�(MPN)��


NOV 

194.64, 1130 35.44 550 7.5 8.5 -- 10.9 96 .3 930 40 --

JAN 
22... 1300 37.79 650 8.2 .0 15.0 106 1.1 4600 40 --
MAR 
22,,, 1430 36.74 507 8.2 4.5 19 12.0 95 .8 430 <30 250 
MAY 
27... 1130 35.76 540 8.3 16.5 9.5 100 1.2 430 40 

JUL 
15... 1045 34.99 530 8.1 24.0 6.4 79 1.8 4600 430 
AUG 
17... 1330 551 8.3 23.0 8 10.2 122 .5 150 90 270 

DIS-T015-

NON-�SOLVEDT DIS-
DIS-� SOLVEDT DIS-�

CAR- SOLVED MAG- DIS- P0-� ALKA- DIS- SOLVED SOLVED 

BONATE CAL- NE- SOLVED TAS- BICAR- CAR- LINITY SOLVED CHLO- FLUO­
HARD- CIUm SIUM SODIUM SIUM BONATE BONATE AS SULFATE RIDE RIDE 

NESS�(CA) (MG)��(K)�� (504)��(F)
(HCO3) CAC03 (CL)�


DATE (MG/L1 (MG/L) (MG/L) (MG/L) (MG/L) (MG/L1 (MG/L) (MG/L)���

(NA) (CO3)��


(MG/L) (MG/L)�������� (MG/L1 


NOV 

19... -- 280 0 230 


JAN 

22... -- 300 0 246 

MAR 

22... 51 71 18 13 2.0 242 0 198 49 28 .2 

MAY 

27... -- 272 0 223 --


JUL 

15... -- 228 0 187 


AUG 

17... 81 71 22 19 1.9 228 0 187 49 35 .2 


DIS-� DIS-�TOTAL 

SOLVED�TOTAL SOLVED TOTAL TOTAL KJEL-�TOTAL 


DIS- SOLIDS� TOTAL TOTAL ORTHO
NITRITE NITRITE AMMONIA ORGANIC DAHL�

SOLVED (RESI- TOTAL TOTAL PLUS PLUS NITRO- NITRO- NITRO- NITRO- PROS- PROS-

SILICA� GEN��GEN��PHORUS�
DUE AT NITRATE NITRITE NITRATE NITRATE GEN GEN�PHORUS 

(5102)�(N)�� (N) (N)�� (P)
180 C) (N) (N) (P)��
(N) (N)��(N)��


DATE (MG/L)��(MG/L)��(MG/L)��(mG/L) (MG/L1 (MG/L)
(MG/L) (MG/L) (MG/L1 (MG/L)��(MG/L)��(MG/L1��


NOV 

19...� .04�.02� .05� .01�.01 

JAN 
22...� .06�.03� .02� .02�.02 
MAR 
22... 5.7��309 .05��.02� .00� .04�.01 
MAY 
27...� .01�.01� .01� .01�.00 
JUL 
15...T--�-- .02��.02� .01� .00�.00 

AUG 
17ood. 7.4��.08�� .12 .47 .48�� .01
370 .01 .09��.01�� .57 .03��




�
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524� STREAMS TRIBUTARY TO LAKE ERIE 


04174050 HURON RIVER AT DELHI MILLS, MI--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS-

SOLVED�DIS-� DIS-� DIS 

ORTHO. OIS�� DIS- SOLVED SOLVED�����
SOLVED DIS�� DIS- DIS..
DIS-� DIS-

PHOS.• SOLVED cAn- SOLVED SOLVED SOLVED MAN- SOLVED SOLVED SELE... SOLVED 

PHORUS ARSENIC MIUM COBALT IRON� ZINC
LEAD GANESE MERCURY NICKEL NIUM�


(AS) (CD)��(FE)�� (HG) (NI)��(SE)�

DATE (MG/L) (UG/L) ('JG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) 


(P)� (CO) (PB) (MN)�� (ZN) 

(UG/L)���(UG/L) (UG/L)��������


NOV 

19... 


JAN 

22... 


MAR 

.01� 20�30 


MAY 

27... 


JUL 

75• • • 


AUG 

17.6.�3�0 50 3 10 0 10
0 <.5������0��


POLY 

LENE�

METHY-�


CHLO... 

TOTAL BLUE RINATED 

ORGANIC ACTIVE NAPH-�TOTAL� TOTAL TOTAL 

CARBON SUB- THA- TOTAL TOTAL CHLOR- TOTAL TOTAL TOTAL DI- DI- TOTAL 

(C) STANCE LENES PCB ALORIN DANE DOD DDE DDT AZINON ELDRIN ENDRIN 


DATE (MG/L)��(UG/L)��(UG/L)��(UG/L)��(UG/L)��(UG/L)
(MG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)��


NOV 

49... 6.0��.00��.00��.00��.00��.00 .00��
.00 


JAN 

22... 7.6�.00��.00�� .00 .00 .00 


.00 .0 .0 .00 


.00 .0 .0 .00��.00��.00��

MAR 

22... 8.2��.00��.00TT.00TT.00TT.00TT
.0 .00 .00
.00 .0 .00 


MAY 

.00 


JUL 

27...T.00 .0 .00��.0 .00 .00��.00 .00��
8.3�.00�� .00��


.00TT .00TT
15... 12��.00 .0 .0 .00 .01 .00
.00��.00TT .00TT

AUG 

47...�.00 .0 .0 .00 .01 .00
7.6�.00��.00��.00TT.00TT.00TT


TOTAL�TOTAL 

TOTAL HEPTA-�TOTAL METHYL TOTAL TOTAL TOTAL 


TOTAL HEPTA... CHLOR TOTAL MALA- TR/ PARA- TOX- TRI... TOTAL TOTAL TOTAL 

ETHION CHLOR EPDXIDE LINDANE THION THION THION APHENE THION 2,4-0 2,4,5T SILVEX 


DATE (UG/L)��(UG/L)��(UG/L)��(UG/L)�(UG/L)��
(UG/L)
((1G/L) (UG/L) (UG/L)�(UG/L) (UG/L) (UG/L)��


NOV 
19... .00 .00 .00 .00 .00 .00 .00 0T.00 - - -

JAN 

.00T.00 .00TT.00TT.00 .00TT.00�.04
22... .00 .00T0 .00T


MAR 

.00
.00 .00TT.00TT
.00T.00 .00 .00T0 .00
22... .00TT.00TT


MAY 

27... .00T.00TT.00TT.00 
 .00 


JUL 

15... . .00 .00 .00TT


.00�.47 .00��
.00 .00 .00T0T


.05
.00T.00 O .00T.07 .00��

AUG 


.00T.00 .00TT.00TT.00 .00�


00T.00TT


.07
O .08 .00��
17... .00 .00T




525 STREAMS TRIBUTARY TO LAKE ERIET
 

04174500 HURON RIVER AT ANN ARBOR, MI 


LOCATION.--Lat 42°17'10", long 83°44'00", in NWIA 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 nd (1.1 km) downstream from Argo Dam, and 4.2 nd (6.8 km) upstream from 

Geddes Dam. 


DRAINAGE AREA.--729 mil (1,888 km2). 


PERIOD OF RECORD.--February 1904 to current year. 1bnthly 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) above mean sea level (levels by Michigan Department of Natural 

Resources). February 1904 to December 1914 at Geddes Dam, 4.2 nd (6.8 km) downstream, and January 1914 to September 1947, at 

Barton Dam, 2.6 nd (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 fair. 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, and since by occasional lake level control 

operations above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--72 years, 454 ft3/s (12.86 m3/s), 8.46 in/yr (215 nm/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 m3/s) 

Aug. 2, Sept. 11, 1931 (plant leakage), but may be doubtful due to change in leakage. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,660 ft3/s (104 m3/s) Mar. 5, gage height, 16.45 ft (5.014 m); minimum, 48 ft3/s 

(1.36 m3/s) June 8, gage height, 11.62 ft (3.542 m); minimum daily discharge, 88 ft /s (2.49 m3/s) Sept. 29. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


336 642
1�618�1050��1760 989��660 755 114
511 1170� 156 

2�475�857��
276 636 
 446 2110 1180�588 190 120
1250��755 

3�390�797��571 1030��558 184 120
318 636 2940 1200�558 

4�485�797��491 395
515 570 3130 1080��927�600 169 114 

5�354�874��470 3510 948�495 163 109
455 515 931��450 


6�358�881��478 932��525 168 108
546 520 3240 1500�535 

7�487�490 923��493 460 475
535 3040 1250��2160� 150 100 

8�568�825��461 2840 2010�420 157 96
480 465 681��165 

9�273�790��471 2580 942��430 445 114
490 466 
 2130� 135 

10�276�769��484 2440 1860�314 109 112
552 484 783��300 


11�666 491 2200 944�� 432
373�748��699 1480�292 167 119 

12�524�762��672 2050 1200�354 126 170
612 482 838��264 

13�379�783��485 773 459��241 310 201 106
535 
 1860 1490�

14�369� 485
606 962��915 847��280 284 164
1770 1240� 111 

15�418� 499 223
588 1450��1030 1580 788�� 255 189 125
1310�


16�336�1520��1660 840��
500 498 1380 1090�349 255 168 167 

17�301�1320��2200 1490 827��284 160 163
465 495 1230�165 

18�387� 480 1440 1240� 146
558 1140��2380 800��210 221 177 

19�484� 471 1360 1110� 141 131
455 1030��2580 810��465 191 

20�170�1000�2130 1320 967�213 164 155
485�486 673��405 


21�290�916��460 2480 714��230 281 161
505 1270 831� 154 

22�339�790��3110 831�� 224
505 475 1320 304
828� 124 143 

23�498�769��2820 1280 886�235 115 153
546 478 589��331 

24�249�648��473 2520 994��582 235 159
500 1260 731� 117 


490 497 762�
25�552�714��2410 1230 1450��678 215 117 144 


430�
727�2330 1460��535 210 131 

27�264�708��468 2120 1580��475 197 132 360 

26�564� 473 1130 647� 207 


480 1250 636�

28�327�672��1980 1330��455 195 135 132
495 457 1330 582�

29�420�606��1820 1320 576�455 124 88
570 511 
 1200��445 

30�450�654��--- 1260 600�134 115 186
923 486 1200��672 

31�332�642��489 1190��--- 202 115
--- --- 690� ---


TOTAL 12310��27134��41505 57880 29042��12418 10448 4666 

MEAN�512 503 1431 1867 1136�337 151 139 


15372 15608 35211� 4174 

397�875�� 968��414 


MAX�618� 642
923 1520��3110 1580��755 755 201
3510 2160� 360 

MIN�170�606��457 446 459��165 134 109
276 1130 576� 88 

MEAN+ 416TT891TT
531 521 1450 986TT443 365 181
1884 1154T 165 

CFSM+ .57TT1.22TT.71 1.99 1.35TT.61 .50 .25
.73 
 2.58 1.58T .23 

IN+T.66T
.81 1.41TT2.14 1.51TT.68 .29
.82 2.98 1.82T.58 .25 


CAL YR 1975 TOTAL��MEAN 631�
230456�MAX 2430 
 MEAN+ 652TT.89 12.14
MIN 56�CFSM+TIN+T

WTR YR 1976 TOTALTT
265768T
MEAN 726T3510 MIN 88 MEAN+ 747TTT13.95
MAX CFSM+ 1.02 IN+T


+Adjusted for diversion for municipal supply; record furnished by city of Ann Arbor. 




 
526 STREAMS TRIBUTARY TO LAKE ERIE 


04174800 HURON RIVER AT YPSILANTI, Na 


LOCATION.--Lat 42°14'57", 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 and 5.6 mi (9.0 km) upstream 

from Ford Dam, and at mile 42.8 (68.9 km). 


DRAINAGE AREA.--807 mil (2,090 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--June 1974 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 700 ft (213 m) from topographic map (nearest 5 ft). 


REMARKS.--Water-discharge records fair. Considerable regulation caused by many dams above station; storage capacity is small. 


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, 

14 ft3/s (0.40 m3/s) June 15, 1976, gage height, 6.45 ft (1.966 m); minimum daily, 81 ft3/s (2.29 m3/s) Aug. 1, 1975. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,300 ft3/s (122 m3/s) Mar. 5, gage height, 12.50 ft (3.810 m); minimum, 14 ft3/s 

(0.40 m3/s) June 15, gage height, 6.45 ft (1.966 m); minimum daily, 125 ft3/s (3.54 m3/s) Sept. 8. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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

1 631 388 1180 766 580 1690 1150 1220 742 844 210 158 
2 580 402 990 768 550 2290 1360 1210 737 694 250 157 
3 363 375 872 772 620 3160 1210 1250 680 636 240 158 
4 520 545 866 717 550 3430 1210 995 466 695 220 134 
5 384 515 900 636 540 3920 1090 979 492 580 220 128 

6 384 631 976 643 540 3260 1110 1750 566 622 220 152 
7 535 605 991 688 555 2920 1330 2590 520 556 200 137 
8 583 595 918 546 537 2670 804 1940 280 543 210 125 
9 358 565 850 546 574 2330 977 2040 472 499 180 183 
10 340 736 870 542 565 2260 863 1830 353 397 160 173 

11 316 730 833 595 763 2050 971 1430 370 493 210 142 
12 632 736 864 576 774 1950 936 1160 338 447 200 194 
13 395 675 890 611 960 1820 536 1420 348 371 209 153 
14 397 653 1130 577 1110 1720 874 1260 359 375 238 158 
15 436 675 1880 603 1280 1580 886 1240 299 314 235 149 

16 365 595 1680 622 2060 1450 998 1190 446 323 224 225 
17 320 590 1450 509 2940 1520 941 1230 442 292 211 227 
18 369 664 1240 534 2740 1490 871 1240 286 260 210 161 
19 593 535 1170 495 2900 1450 913 1180 602 252 195 195 
20 228 590 1110 540 2270 1430 756 1010 580 276 223 235 

21 305 600 1010 530 2780 1400 736 959 354 470 188 209 
22 360 585 819 540 3390 1420 905 817 360 245 183 190 
23 611 653 909 540 2740 1400 658 958 453 327 199 222 
24 304 565 758 550 2330 1380 981 830 736 322 193 180 
25 531 605 816 560 2210 1380 1570 865 894. 283 177 240 

26 681 535 852 540 2160 1310 1510 737 643 270 182 340 
27 411 605 825 540 1940 1400 1570 719 564 250 191 460 
28 399 600 799 530 1840 1460 1330 674 574 350 171 190 
29 444 730 717 580 1730 1410 1270 602 530 590 194 130 
30 517 1140 783 560 --- 1400 1220 694 762 200 150 240 
31 444 --- 794 570 1340 --- 759 --- 260 175 ---

TOTAL 13744 18418 30742 18326 44528 59690 31536 36778 15248 13036 6268 5745 
MEAN 443 614 992 591 1535 1925 1051 1186 508 421 202 192 
MAX 681 1140 1880 772 3390 3920 1570 2590 894 844 250 460 
MIN 228 375 717 495 537 1310 536 602 280 200 150 125 
CFSM .55 .76 1.23 .73 1.90 2.39 1.30 1.47 .63 .52 .25 .24 
IN. .63 .85 1.42 .84 2.05 2.75 1.45 1.70 .70 .60 .29 .26 

TOTAL 257184 MAX 2480 81 .87 11.86 

WTR YR 1976�MEAN 803�MIN�CFSM�

CAL YR 1975�MEAN 705�MIN�CFSM�IN�


TOTAL 294059 13.56
MAX 3920 125 1.00 IN�
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04174800 HURON RIVER AT YPSILANTI—CONTINUED 


WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1971 to current year. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Washtenaw County Health Department. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� BIO-

CIFIC� CHEM-�FECAL 


TNSTAN- CON-� COLOR�PER- ICAL COM- COLT-

TANEOUS DUCT-�(PLAT- DIS- CENT OXYGEN PLETE FORM HARD-

DIS- ANCE�
PH TEMPER- INUM- SOLVED SATUR- DEMAND COLI- (EC NESS 


TIME� ATURE�OXYGEN��5 DAY��BROTH) (CA,MG)
CHARGE (MICRO-�COBALT ATION FORM�
�

DATE (CFS) (UNITS) UNITS) (MG/L)�(MPN)��
MHOS)��(DEG C)��(MG/L)��(MPN) (MG/L) 


NOV 

20... 0800�490�610�8.5�� 2.4��40
8.1 95
10.9� 1500�


JAN 

23... 0900�720�.0�� 103 2.2��40 --
540�8.0 14.6� <30��

MAR 

24... 0800 1400�515 8.2 7.0� .6 2400�
18 12.0 101� 40 260 

MAY 

28... 0800�585�553�16.0�� 100 1500 --
7.9 9.6�2.0��40��


JUL 

46... 0745�600�8.0 23.5�� 76 11000�
346� 6.3�2.4��90 


AUG 

0930� 8.1 12 99 2100 270
18... 350�648�21.5��8.6��4.1��70��


DIS-�DIS-

NON-�SOLVED�SOLVED� DIS-
DIS-� DIS-�

CAR- SOLVED MAG- DIS- P0-� ALKA- 015- SOLVED SOLVED 

BONATE CAL- NE- SOLVED TAS- BICAR- CAR- LINITY SOLVED CHLO- FLUO­
HARD- CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE RIDE RIDE 

NESS�(MG)��(K)��(CO3)��(504)��(F)
(CA) (NA) (HCO3) CAC03 (CL)�


DATE (MG/L)��(MG/L)��(MG/L) (MG/L) (MG/L)����(MG/L1 (MG/L1
(MG/L) (MG/L) (MG/L) (MG/L)���


NOV 

20... -- 242 0 198���� --


JAN 

23... 304 0 249���--

MAR 

24... 55 75��16� 32�
18�2.3 250 0 205 50�����.2 


MAY 
28•• • 0���


JUL 

16... 220 0��


-- 270 221 


180 

AUG 

18... 90�72 23��2.7 220 0 180 60�����.3
26� 50�




 
528 STREAMS TRIBUTARY TO LAKE ERIE 


04174800 HURON RIVER AT YPSILANTI• MI--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS-� DIS-� TOTAL 

SOLVED� TOTAL SOLVED TOTAL TOTAL KJEL 


MS... SOLIDS�NITRITE NITRITE AMMONIA ORGANIC DAHL�TOTAL
TOTAL�

SOLVED (RESI- TOTAL TOTAL PLUS PLUS NITRO.. NITRO... NITRO- NITRO- RHOS.... 

SILICA� GEN��GEN��GEN�
DUE AT NITRATE NITRITE NITRATE NITRATE GFN PHORUS 

(SI02) (N)���(N)�
(N) (N) (N)�


DATE� (MG/L)�(MG/L1��(MG/L)��

180 C) (N)� (N)��(N)��(P) 


(MG/L1 (MG/L) (MG/L)� (MG/L) (MG/L1 (MG/L)
(MG/L)���(MG/L)�


NOV 

20... .06 .04 .08 .04 

JAN 

23... .07 .04 .07 
 .05 


MAR 
24•• • 5.6 327 .02 .01 .07 

MAY 

28... .03 .02 .05 .03 


JUL 

16... .09 .03 .02 


AUG 

18... 6.8 437 1.3 .08 1.4 .88 .04 .66 .70 2.1 .16 


DIS.� METHY... 

TOTAL� DIS...� LENE
SOLVED� DIS-�

ORTHO�ORTHO.�DIS-�DIS..�DIS...�DIS-�
SOLVED�DIS-TSOLVED�BLUE 

PHOS- PROS- SOLVED CAD- SOLVED SOLVED SOLVED MAN... SOLVED ACTIVE 

PHORUS PHORUS ARSENIC NIUM COBALT IRON�
LEAD GANESE MERCURY SUB-


(CD)�(FE)�(MN)��STANCE 

DATE�(MG/L)�(UG/L)�(UG/L)��(UG/L)��(MG/L) 


(P)�(P)�(AS)�(CO)�(PB) (HG)�

(MG/L)�(UG/L)�(UG/L) (UG/L) (UG/L)�


NOV 

20... .03 .00 

JAN 

23... .05 .00 

MAR 


.02 .01 40 30 .00 

MAY 

28... .01 .00 


JUL 

16... .01 


AUG 

18... .07 .04 1 1 0 60 8 10 <.5 .00 


.00 
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04174900 FORD LAKE NEAR RAWSONVILLE, MI 

LOCATION.--Lat 42°12'22", long 83°33'28", in SA sec.24, T.3 S., R.7 E., Washtenaw County, Hydrologic Unit 04090005, at upstream side 
of Ford Dam at Rawsonville Road, 1 mi (1.6 km) west of Rawsonville, 3.0 mi (4.8 km) upstream from Belleville Dam, 3.5 mi (5.6 km) 
southeast of Ypsilanti, 4.2 mi (6.8 km) downstream from gaging station at Ypsilanti, and 37.4 mi (60.1 km) upstream from mouth. 

DRAINAGE AREA.--814 mil  (2,108 km2). 

PERIOD OF RECORD.--Water years 1971 to current year. 

COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 
Washtenaw County Health Department. 

WATER QUALITY DATA, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

DATE 

NOV 
20... 

FEB 
23... 
MAR 
24•• • 
MAY 
28... 
JUL 

16. • • 

AUG 
18•• • 

SPE- 
CIFIC 
CON- 
DUCT- 
ANCE TPH TTEMPER- 

TIME (MICRO- TATURE 
MHOS) T(UNITS) T(DEG C) 

0845 T600 T8.1 T8.0 

1025 T530 T8.0 T2.0 

0935 T538 T8.0 T8.0 

0850 T558 T8.0 T15.5 

0845 T520 T8.3 T24.5 

0700 T593 T8.3 T22.5 

BTO- 

T

CHEM- TFECAL 
COLOR TPER- TICAL TCOM- TCOLI- 
(PLAT- DIS- CENT OXYGEN PLETE FORM HARD- 
INUM- SOLVED SATUR- DEMAND COLT- (EC NESS 
COBALT TOXYGEN TATION T5 DAY TFORM TBROTH) (CA,MG) 
UNITS) T(MG/L) T(MG/L) T(MPN) T(MPN) T(MG/L) 

T

10.4 T90 T1.4 T1500 T<30 

T

13.4 T99 T3.4 T930 T430 

17 T11.2 T97 T1.4 T230 T40 T260 

T

7.1 T73 T1.0 T230 T<30 

T

13.3 T164 T2.8 T4600 T210 

10 T6.7 T79 T1.5 T4600 T150 T250 

DIS- T()Is- 
NON- TDIS- TSOLVED TSOLVED T DIS- TDIS- 
CAR- SOLVED MAG- DIS- PO- T ALKA- DIS- SOLVED SOLVED 
BONATE CAL- NE- SOLVED TAS- BICAR- CAR- UNITY SOLVED CHLO- FLUO-
HARD- CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE RIDE RIDE 
NESS T(CA) T(MG) T(NA) T(K) T(HCO3) T(CO3) TCAC03 T(SO4) T(CL) T(F) 

DATE T(MG/L) T(MG/L) T(MG/L) T(MG/L) T(MG/L) T(MG/L) T(MG/L1 T(MG/L1 T(MG/L) T(MG/L) T(MG/L) 

NOV 
20... 276 0 226 

FEB 
23... 220 T0 T180 
MAR 
24... 58 T74 T18 T17 T2.3 T246 T0 T202 T53 T34 T.2 
MAY 
28... T 263 T0 T216 
JUL 
16... T 228 T0 T187 

AUG 
18... T75 T64 T22 T25 T2.6 T213 T0 T175 T57 T51 T.3 



 

��  

 

 

 

NOV 
20... 

FEB 
23... 

30 T30 

JUL 
16... 

0 <.5 31 T0 8 1 70 

.00 

.00 

.00 

.00 

.00 

10 .00 

MAR 
24... .01 
MAY 
28... 

AUG 
18... �.01 �1 �0 

530 
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STREAMS TRIBUTARY TO LAKE ERIE 

04174900 FORD LAKE NEAR RAWSONVILLE, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 

DIS- 
SOLVED 

DIS- TSOLIDS 
SOLVED (RESI- TOTAL TOTAL 
SILICA TDUE AT NITRATE NITRITE 
(SI02) T180 C) T(N) T(N) 

DATE T(MG/L) T(mG/L) T(MG/L) T(MG/L)  

MS- T TOTAL 
TOTAL SOLVED TOTAL TOTAL KJEL-
NITRITE NITRITE AMMONIA ORGANIC DAHL 
PLUS PLUS NITRO- NITRO- NITRO- 

T

NITRATE NITRATE GEN TGEN TGEN 
(N) T(N) T(N) T(N) T(N) 
(mG/L) T(MG/L1 T(mG/L) T(mG/L) T(MG/L) 

TOTAL 
TOTAL TTOTAL 
T

ORTHO 
NITRO- PHOS- PHOS-
GEN PHORUS PHORUS 
(N) T(P) 
T

(P1 
(MG/L) T(MG/L1 
T

(mG/L) 

T

.05 T.05 
T .08 

T

.08 T.04 
T .04 

5.8 T335 T.07 T.02 
T- - .03 

T

.02 T .04 

T

.02 
T .02 

2.8 T408 T.32 T.09 T.41 T.37 T.23 T.77 T1.0 T1.4  

.03 T.01 

.09 T.08 

.05 T.02 

.01 T.00 

.00 T.00 

.25 T.03 

NOV 
20... 

FEB 
23... 
MAR 

24... 

MAY 
28... 

JUL 
16... 

AUG 
18... 

DIS- 
SOLVED TDIS- 
ORTHO. TDIS- TSOLVED 
PHOS- TSOLVED TCAD- 
PHORUS ARSENIC MIUM 
(P) T(AS) T(CD) 

DATE T(MG/L) T(uG/L) T(UG/L) 

nts- 
DIS- TDIS- TDIS- TSOLVED TDIS- TDIS- 
SOLVED SOLVED SOLVED MAN- SOLVED SOLVED 
COBALT TIRON TLEAD GANESE MERCURY NICKEL 
(CO) T(FE) T(P8) T(MN) T(HG) T(NI) 

(UG/L) T(UG/L) T(UG/L) T(UG/L) T(uG/L) T(UG/L)  

METHY- 
DIS- TLENE 
SOLVED TDIS- TBLUE 
SELF- SOLVED ACTIVE 
NIUM TZINC TSUB- 
(SE) T(ZN) TSTANCE 
(UG/L) T(UG/L) T(MG/L) 
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04175340 STONY CREEK AT OAKVILLE, MI 


LOCATION.--Lat 42°05'05", long 83°34'43", in SE4 SE4 sec.34, T.4 S., R.7 E., Washtenaw County, Hydrologic Unit 04100001, on left bank at 

downstream side of bridge on Tuttle Hill Road, 300 ft (91 m) downstream from Paint Creek, and 0.2 mi (0.3 km) northeast of Oakville. 


DRAINAGE AREA.--68.0 mil (176.1 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 645 ft (197 m) from topographic map (nearest 5 ft). Prior to July 31, 1970, non-

recording gage at same site and datum. 


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

the year. 


AVERAGE DISCHARGE.--6 years, 46.5 ft3/s (1.317 m3/s), 9.29 in/yr (236 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 840 ft3/s (23.8 m3/s) Feb. 17, 1976, gage height, 8.20 ft (2.499 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► (*): 

DischargeT
Gage height Discharge Gage height 

Date Time (ft3/s) (m3/s)TT(n) Time (ft3/s)T(ft)T
(ft)TDate (m3/s) (m) 


Dec. 16 0300 380 10.8T7.01 2.137 Mar.T3 1200 731 20.7 7.98 2.432 
Feb. 17 
Feb. 22 

1200 
1000 

*840 
654 

23.8T*8.20 2.499 
18.5T7.81 2.380 

Apr. 26 0300 326 
MayT7 1600 542 

9.23 
15.3 

6.76 
7.53 

2.060 
2.295 

Minimum discharge, 4.8 ft3/s (0.14 m3/s) Sept. 8; minimum gage height recorded, 1.27 ft (0.387 m) Aug. 4, 10. 

DISCHARGE. IN CUBIC FEET PER SECOND. MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 31 19 154�34�28 190 55 49 30 43 8.4 6.3 
2 26 19 76�33�28 465 55 56 26 30 8.3 7.4 
3 23 20 58�33�28 699 52 51 23 21 9.6 6.6 
4 21 20 50�33�28 649 49 43 21 19 7.4 5.8 
5 20 18 48�32�28 607 47 39 20 17 9.8 5.4 

6 19 17 61�32�28 458 46 75 20 18 10 5.4 
7 19 18 80�32�28 227 44 454 19 31 9.4 5.2 
8 19 22 60�32�28 146 40 307 18 22 8.1 5.3 
9 20 20 56�31�28 121 38 116 17 19 9.8 6.4 
10 23 44 56�30�29 106 37 81 17 17 6.4 15 

11 21 62 53�29�46 102 37 65 16 14 6.4 11 
12 20 43 53�28�70 100 34 55 17 12 6.5 7.3 
13 19 36 70�28�110 148 34 48 15 13 7.2 6.4 
14 18 31 182�28�210 101 33 43 15 13 9.6 6.3 
15 18 29 234�28�341 84 34 41 16 12 9.8 7.9 

16 18 28 279�28�593 77 40 47 18 10 9.4 11 
17 17 26 141�28�790 67 34 102 16 11 9.0 14 
18 19 25 91�28�594 63 31 86 14 11 8.6 13 
19 23 25 60�28�528 67 30 57 21 10 8.4 8.7 
20 26 25 50�28�327 65 31 47 23 10 8.2 9.8 

21 23 29 47�28�331 60 33 42 17 15 7.9 12 
22 21 28 44�28�607 51 34 36 17 15 7.8 10 
23 20 25 42�28�401 50 32 32 16 12 7.6 8.6 
24 18 24 40�28�204 50 37 30 18 11 7.5 8.2 
25 19 27 39�28�191 78 170 29 55 8.1 7.4 9.6 

26 27 31 38�28�146 76 245 28 35 7.8 7.4 12 
27 22 31 37�28�118 78 108 26 25 7.8 7.4 20 
28 21 38 36�28�96 94 76 25 19 9.7 7.4 17 
29 20 45 35�28�84 72 60 27 18 11 7.4 13 
30 19 189 35�28�--- 70 51 29 44 15 7.3 11 
31 19 --- 34�28�--- 61 --- 32 --- 11 7.2 ---

TOTAL 649 1014 2339�911�6068 5282 1647 2198 646 476.4 252.6 285.6 
MEAN 20.9 33.8 75.5�29.4�209 170 54.9 70.9 21.5 15.4 8.15 9.52 
MAX 31 189 279�34�790 699 245 454 55 43 10 20 
MIN 17 17 34�28�28 50 30 25 14 7.8 6.4 5.2 
CFSM .31 .50 1.11�.43�3.07 2.50 .81 1.04 .32 .23 .12 .14 
IN. .36 .55 1.28�.50�3.32 2.89 .90 1.20 .35 .26 .14 .16 

TOTAL 17709.5 MEAN 48.5� 9.69 

MTR YR 1976�21768.6 MEAN 59.5� 11.91 

CAL YR 1975� MAX 618 MIN 3.4 CFSM .71 IN�


TOTAL MAX 790 MIN 5.2 CFSM .88 IN�
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STREAMS TRIBUTARY TO LAKE ERIE 

04175597 RIVER RAISIN NEAR SHARONVILLE, MI 

LOCATION.--Lat 42°10'04", long 84°07'21", in SW14 sec.31, T.3 S., R.3 E., Washtenaw County, Hydrologic Unit 04100002, at bridge on 

Sharon Valley Road, 2.0 mi (3.2 km) southwest of Sharonville, 4.0 mi (6.4 Ian) upstream from gaging station near Manchester, 4.0 mi 

(6.4 km) northwest of Manchester, and 113 mi (182 km) upstream from mouth. 

DRAINAGE AREA.--121 mil (313 Ian2 ). 

PERIOD OF RECORD.--Water years 1971 to current year. 

REMARKS.--Estimates of water discharge are based on streamflow records at gaging station near Manchester. 

COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Washtenaw County Health Department. 


WATER QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� 1310.. 

CIFIC� CHEM-�FECAL 


INSTAN- CON-� COLOR�PER- ICAL COM- COLT-

TANEOUS DUCT-�(PLAT- DIS- CENT OXYGEN PLETE FORM HARD-

()TS- ANCF�PH TEMPER- INUM- SOLVED SATUR- DEMAND COLT.. (EC NESS 


TIME� ATUPF�OXYGEN��5 DAY��BROTH) (CA.MG)
CHARGE (MICRO-�COBALT ATION FORM�

DATE�(CFS) MHOS)��(DEG C)��(MG/L1��(MPN) (MG/L)
(UNITS) UNITS) (MG/L)�(MPN)��


NOV 

20... 1330��480�8.0�� 100 2100�
E65�7.9 11.6�1.5��70 


FEB 

23... 1330 F430�397 8.1� 12.6� 40
1.5� 93 2.5 430�

MAR 

23... 1255 F240�452 8.3 6.5�12 12.6 107 1.2 2400 <30 230 

MAY 

28... E85�8.0 98 40��
230 --


JUL 

16... 1240��E40�480�23.5�� 94 930�


1245��464�17.0��9.2�1.3��


8.2 7.8�1.4��150 

AUG 

24... 1700�454�24.5��10.0��.5��230��
E20�8.3 20 123 4600 240 


DIS-�DIS-

NON-�DIS-�SOLVEDT DIS-�
SOLVEDT DIS-

CAR- SOLVED MAC,- DIS- P0-� ALKA... DIS.. SOLVED SOLVED 

BONATE CAL- NF- SOLVED TA5- BICAR- CAR- LINITY SOLVED CHLO- FLUO­
HARD- CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE RIDE RIDE 

NESS�(MG)��(K)��(CO3)��(SO4)��(F)
(CA) (NA) (HCO3) CAC03 (CL)�


DATE (MG/U��(MG/L) (MG/L) (MG/L) (MG/L)���
(MG/L)�
(MG/L)�(MG/L) (MG/L1����(MG/L) (MG/L) 


NOV 

290 0�� --
20... 238 


FEB 

23... --� 0��
206 169 


MAR 

23... 30�65 17��1.7 244 0 200 35�����.2
7.2� 15�

MAY 

28... --� 0��
266 218 


JUL 

16... .....�--� 0��
228 187 


AUG 

24... 41�23��8.2 239 0 196 15�
57 1.7 30������.2 


E--ESTIMATED VALUE 




 

 

-- -- 

������T������
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04175597 RIVER RAISIN NEAR SHARONVILLE, MI--CONTINUED 


WATER..OUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS..� DIS..�TOTAL 

SOLVED�TOTAL SOLVED TOTAL TOTAL KJEL.. 


DIS.. SOLIDS�NITRITE NITRITE AMMONIA ORGANIC DAHL�
TOTAL TOTAL 

SOLVED (REST... TOTAL TOTAL PLUS PLUS NITRO.. NITRO.. NITRO.. NITRO.. PHOS.. 

SILICA� GEN��GEN��PHORUS
DUE AT NITRATE NITRITE NITRATE NITRATE GEN GEN�


(N) (N) (N) (N)�

DATE (MG/L)��(MG/L1��(MG/L)��(MG/L)��(MG/L)��(MG/L)


(51.02)�180 C) (N)��(N)��(N)��(N)��(P) 

(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)�


NOV 

20...T .03�.01� .02� .00 

FEB 

23...� .08� .01� .05
.04�

MAR 

23... 3.0� .02�
263� .00� .01 

MAY 


.02� .01� .01 

JUL 

164.. •� .02�.02� .01� .01 

AUG 

24... 4.5�.53�� .54 .43 .99�
310 .01 .54��.02��.45��.03 


DIS-T METHY.. 

TOTAL� LENE
SOLVED�
 
ORTHO ORTHO.��SOLVED�DIS- SOLVED��DIS..�
DIS..�D/S..� BLUE 

PHOS.. PHOS... SOLVED CAD- SOLVED SOLVED SOLVED MAN.. SOLVED ACTIVE 

PHORUS PHORUS ARSENIC MIUM COBALT IRON�
LEAD GANESE MERCURY SUB.. 

(P) (P)��(CD)��(FE)��(MN)��STANCE
(AS) (CO) (PB) (HG)�


DATE (MG/L) (UG/L) (UG/L) (UG/L) (UG/L)�
(MG/L)��(UG/L)��(UG/L)��(UG/L)��(MG/L) 


NOV 
 �
20... .00 TT .00 

FEB 
 �

23... .03 -- --TT.00 

MAR 
 �
 
23... .01� 50� .00
.01 20�

MAY 
 �

28... .00 --T.00 


JUL 
 �
 .00 

AUG 

16... .00 

��


24... .01�3�0 5 .00
.01 0 30��20��
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04175600 RIVER RAISIN NEAR MANCHESTER, MI 


LOCATION.--Lat 42°10'05", long 84°04'34", in NE4 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 mil (4.0 km) northwest of Manchester. 


DRAINAGE AREA.--132 mil (342 km2). 


PERIOD OF RECORD.--January 1970 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 900 ft (274 m) from topographic map (nearest 10 ft). Prior to July 30, 1970, non-

recording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. Occasional regulation by many dams above station. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--6 years, 108 ft3/s (3.059 m3/s), 11.11 in/yr (282 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 fe/s 

(0.13 m2/s) Nov. 29, 1971; minimum gage height, 1.31 ft (0.399 m) Nov. 14, 1973, Oct. 4, 1974, Sept. 24, 1976. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 280 ft3/s (7.93 m3/s) and maximum (*): 


DischargeT Gage height
Gage heightT DischargeT

DateT(ft3/s) (0/s)T(ft) (m)TT TimeT
TimeT DateT(ft3/s) (0/s) 


Mar. 5T1300T*565 *6.46 1400 338TT5.40TT
16.0TT1.969TTMay 7T 9.57 1.646 


Minimum discharge, 8.4 ft3/s (0.24 m3/s) Sept. 24, gage height, 1.31 ft (0.399 m). 


DISCHARGE,�
IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 67 57 240 94 81 395 235 160 107 109 32 16 
2 68 61 173 92 81 411 234 154 109 110 30 14 
3 58 57 148 90 80 466 228 151 87 102 28 19 
4 50 60 129 90 80 510 222 146 72 93 27 14 
5 53 58 122 90 80 550 211 139 71 88 26 15 

6 44 59 141 91 79 537 202 186 70 81 25 15 
7 45 65 147 92 79 512 196 318 68 81 26 16 
8 44 72 136 93 79 482 216 318 64 82 17 16 
9 53 78 129 92 78 448 206 291 61 73 11 16 
10 60 98 126 91 78 427 186 277 58 68 11 23 

11 63 123 128 91 90 409 159 257 54 64 11 22 
12 63 128 129 90 105 395 149 221 52 57 11 12 
13 
14 

59 
60 

114 
105 

134 
170 

90 
90 

125 
155 

395 
373 

149 
143 

198 
183 

50 
48 

50 
48 

11 
16 

16 
20 

15 54 89 225 89 197 356 141 176 46 44 10 18 

16 50 84 237 88 277 335 139 176 57 41 9.5 22 
17 55 73 216 88 376 319 136 195 54 40 11 16 
18 48 66 200 87 386 302 132 224 47 37 12 18 
19 70 68 154 87 393 296 114 206 48 36 17 19 
20 60 70 145 86 373 287 101 182 49 36 18 24 

21 62 71 135 86 404 285 103 165 44 42 22 23 
22 62 74 130 86 464 269 123 148 44 41 17 20 
23 
24 

63 
58 

69 
72 

125 
120 

85 
85 

436 
424 

262 
256 

122 
130 

136 
127 

44 
52 

39 
37 

17 
24 

21 
18 

25 71 73 115 84 417 256 195 117 102 36 19 18 

26 64 73 110 84 406 244 227 110 103 35 20 28 
27 63 77 105 84 395 252 221 103 94 34 18 27 
28 66 81 103 83 375 263 210 96 84 33 19 28 
29 
30 

60 
58 

110 
150 

102 
99 

83 
82 

402 
---

259 
252 

188 
171 

95 
96 

79 
91 

34 
35 

19 
14 

30 
26 

31 57 --- 96 82 246 --- 101 --- 34 20 ---

TOTAL 1808 2435 4469 2725 6995 11049 5189 5452 2009 1740 568.5 590 
MEAN 58.3 81.2 144 87.9 241 356 173 176 67.0 56.1 18.3 19.7 
MAX 71 150 240 94 464 550 235 318 109 110 32 30 
MIN 44 57 96 82 78 244 101 95 44 33 9.5 12 
CFSM .44 .62 1.09 .67 1.83 2.70 1.31 1.33 .51 .43 .14 .15 
IN. .51 .69 1.26 .77 1.97 3.11 1.46 1.54 .57 .49 .16 .17 

CAL YR 1975�41629.0 MEAN 114�19 IN 11.73
TOTAL MAX 390 MIN�CFSM .86�

MTR YR 1976�
MAX 550 MIN� IN 12.69
TOTAL 45029.5 MEAN 123�9.5 CFSM .93�
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04175610 RIVER RAISIN AT MANCHESTER, Na 


LOCATION.--Lat 42°08'52", long 84°00'56", in SE4 sec.(, T.4 S., R.3 E., Washtenaw County, Hydrologic Unit 04100002, at bridge on Austin 

Road, 1.0 mi (1.6 km) east of Manchester, 0.6 mi (1.0 km) downstream from Ford Dam, 5.3 mi (8.5 km) downstream from gaging station 

near Manchester, and 104 mi (167 km) upstream from mouth. 


DRAINAGE AREA.--148 mil (383 km2). 


PERIOD OF RECORD.--Water years 1971 to current year. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Washtenaw County Health Department. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� BIO-

CIFIC� CHEM-�FECAL 

CON-� COLOR�PER-�COM-�
ICAL�COLT-


STAGE DUCT-�(PLAT- DIS- CENT OXYGEN PLETE FORM HARD-

(FT ANCF�
PH TEMPER- INUM- SOLVED SATUR- DEMAND COLT- (EC NESS


TIME�(MICRO-�ATURE�COBALT OXYGEN��ATION 5 DAY��FORM�BROTH) (CA,MG)
ABOVE�

DATE DATUM) MHOS)��(UNITS) (DEG C)��UNITS) (MG/L)��(MG/L)�(MPN) (MPN)��(MG/L) 

NOV 
20... 

JAN 
1230 38.74 500 8.0 8.0 11.8 103 1.2 1500 90 

23... 
MAR 

1200 39.17 550 8.0 .0 13.8 97 1.5 930 930 

23... 
MAY 

1400 40.21 459 8.1 8.0 12 12.0 104 1.0 930 230 230 

28... 1150 39.14 456 8.0 12.0 10.0 96 .4 2100 430 --
JUL 
16... 1145 38.56 490 8.1 23.0 -- 7.1 85 1.7 1500 930 
AUG 
24... 1545 38.29 490 8.2 24.5 7 7.0 85 1.7 4600 150 250 

DB-�ors-

NON-�DIS-�SOLVED�SOLVED� DIS-�
DIS-

CAR- SOLVED MAG- DIS- PO-� ALKA- DIS- SOLVED SOLVED 

BONATE CAL- NE- SOLVED TAS- BICAR- CAR- LINITY SOLVED CHLO- FLUO­
HARD- CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE RIDE RIDE 

NESS� (NA) (K)��(CO3)��(504)��(F)
(CA) (MG)��(HC031 CAC03 (CL)�


DATE�(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)������(MG/L) (MG/L)
(MG/L)� (MG/L) (MG/L)���


NOV 

20... -- 296 0 243 


JAN 

23... -- -- 294 0 241 -- --

MAR 

23... 27 65 
 17 7.5 1.7 248 0 203 35 15 .2 

MAY 

28... 268 0 220 --


JUL 

16... 228 0 187 


AUG 

24... 60 61 23 9.7 1.8 232 0 190 36 18 .2 
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04175610 RIVER RAISIN AT MANCHESTER, MI--CONTINUED 

WATER-DUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 

DIS- T TOTAL 
TOTAL SOLVED TOTAL TOTAL KJEL- 

T

NITRITE NITRITE AMMONIA ORGANIC DAHL TTOTAL TOTAL 
TOTAL TOTAL PLUS PLUS NITRO- NITRO- NITRO- NITRO- PHOS- 

T

NITRATE NITRITE NITRATE NITRATE GEN TGEN TGEN TGEN TPHORUS 
(N) T(N) T(N) T(N) T(N) T(N) T(N) T(N) T(P) 

(MG/L) T(MG/L) T(MG/L) T(MG/L) T(MG/L) T(MG/L) T(MG/L) T(MG/L) T(MG/L) 

DIS-
SOLVED 

DIS- 
T

SOLIDS 
SOLVED 
T

(RESI- 
SILICA 
T

DUE AT 
(SI02) 
T

180 C) 
DATE T(MG/L) 
T

(MG/L) 

NOV 
20... 

JAN 
23... 

.04 

.07 

.01 

.03 

-- 

-- 

.03 

.02 

.03 

.02 
MAP 
23... 2.8 269 .02 .03 
MAY 
28... .03 .01 -- .02 .01 
JUL 
16... .02 -- .01 .00 
AUG 
24... 7.0 316 .45 .05 .50 .53 .12 .53 .65 1.2 .09 

DIS-
SOLVED 
CAD-
MIUM 
(CD) 
(UG/L) 

DIS- 
TOTAL TSOLVED 
ORTHO TORTHO. TDIS- 
PHOS- TPROS- TSOLVED 
PHORUS PHORUS ARSENIC 
(P) T(P) T(AS) 

DATE T(MG/L) T(MG/L) T(UG/L) 

NOV  

METHY- 
DIS- TLENE 

Drs- TDIS- TDIS- TSOLVED TDIS- TBLUE 
SOLVED SOLVED SOLVED MAN- SOLVED ACTIVE 
COBALT TIRON TLEAD GANESE MERCURY SUB- 
(CO) T(FE) T(PB) T(MN) T(HG) TSTANCE 

(UG/L) T(UG/L) T(UG/L) T(UG/L) T(UG/L) T(MG/L) 

20... 
JAN 
23... 
MAR 
23... 
MAY 
28... 

JUL 
16... 

AUG 
24... 

.02 

.02 

.01 T.01 

.01 

.00 

.06 T.06  

.00 

.00 

50 T20 T.00 

-- T.00 

.00 

2 T0 T0 T20 T3 T20 T<.5 T.00 
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04175700 RIVER RAISIN NEAR TECUMSEH, MI 


LOCATION.--Lat 41°56'35", long 83°56'45", in NE' sec.21, T.6 S., R.4 E., Lenawee County, Hydrologic Unit 04100002, on right bank 12 ft 

(4 m) downstream from bridge on North Raisin Center Highway, 3.4 mi (5.5 km) upstream from South Branch River Raisin, and 4.5 mi 

(7.2 km) south of Tecumseh. 


DRAINAGE AREA.--267 mil (692 km2). 


PERIOD OF RECORD.--September 1956 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 707.0 ft (215.49 m) above mean sea level. 


REMARKS.--Records good except those for the winter period, which are fair. Diurnal fluctuation caused by powerplant 5.5 mi (8.8 km) 

above station prior to June 27, 1968. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--20 years, 181 ft3/s (5.126 m3/s), 9.21 in/yr (234 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,920 ft3/s (82.7 m3/s) June 26, 1968, gage height, 12.66 ft (3.859 m); minimum,

6.4 ft3/s (0.18 m3/s) Aug. 26, 1964, gage height, 2.57 ft (0.783 m); minimum daily, 8.3 ft3/s (0.24 m3/s) Oct. 30, 1965. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 700 ft3/s (19.8 m3/s) and maximum (*): 


Discharge Gage height Discharge Gage height 

Date TimeT (ft)T DateTTimeT(ft3/s) (m3/s) (ft)T
(ft3/s) (m3/s) (m) (m) 


Dec.T0500 732 20.7 8.98 2.737 Feb. 22 0400 1,230 34.8 10.08 3.072
1 

Dec. 16 0200 740 21.0 9.00 2.743 Mar. 5 2300 *1,400 39.6 *10.43 3.179 

Feb. 17 1800 1,360 38.5 10.35 3.155 May 7 2300 724 20.5 8.96 2.731 


Minimum discharge, 40 ft3/s (1.13 m3/s) Aug. 19, Sept. 11; minimum gage height, 3.69 ft (1.125 m), Aug. 19. 


DISCHARGE+�
IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 
2 
3 
4 
5 

122 
130 
127 
123 
117 

111 
127 
122 
115 
116 

690 
568 
464 
324 
323 

170 
170 
165 
165 
165 

165 
165 
165 
165 
165 

740 
985 
1250 
1360 
1350 

435 
412 
396 
398 
382 

294 
293 
275 
259 
247 

273 
222 
203 
185 
162 

304 
206 
205 
178 
163 

86 
83 
80 
77 
75 

55 
55 
55 
53 
54 

6 
7 
8 
9 
10 

113 
113 
122 
115 
122 

125 
122 
160 
161 
192 

300 
343 
325 
300 
283 

165 
165 
165 
165 
165 

165 
165 
165 
165 
167 

1270 
1090 
960 
884 
824 

369 
355 
339 
332 
339 

279 
586 
658 
595 
525 

152 
149 
147 
138 
135 

143 
313 
211 
177 
152 

74 
75 
76 
76 
69 

53 
53 
53 
85 
83 

11 
12 

128 
127 

247 
252 

270 
268 

165 
165 

180 
230 

776 
740 

323 
295 

463 
417 

129 
123 

140 
123 

63 
61 

40 
43 

13 
14 
15 

128 
135 
113 

214 
199 
154 

276 
425 
576 

165 
165 
165 

290 
350 
553 

796 
740 
694 

263 
252 
241 

343 
327 
311 

119 
147 
130 

120 
112 
109 

61 
61 
63 

46 
51 
55 

16 
17 
18 
19 
20 

79 
113 
110 
146 
105 

154 
144 
134 
135 
134 

693 
581 
464 
389 
300 

165 
165 
165 
165 
165 

768 
1200 
1100 
990 
872 

658 
634 
592 
552 
540 

252 
244 
237 
229 
233 

301 
301 
305 
311 
312 

128 
126 
123 
151 
152 

103 
98 
94 
89 
89 

62 
59 
55 
41 
48 

80 
83 
76 
64 
69 

21 
22 
23 
24 
25 

138 
151 
122 
116 
141 

164 
139 
145 
141 
144 

250 
210 
200 
190 
180 

165 
165 
165 
165 
165 

848 
1170 
1050 
912 
836 

527 
505 
489 
469 
489 

242 
220 
221 
213 
323 

292 
264 
241 
225 
219 

137 
126 
119 
130 
225 

96 
98 
100 
98 
93 

53 
53 
55 
55 
52 

67 
70 
69 
64 
60 

26 
27 
28 
29 
30 
31 

137 
131 
139 
119 
121 
119 

141 
161 
146 
183 
465 
---

175 
170 
170 
170 
170 
170 

165 
165 
165 
165 
165 
165 

792 
716 
688 
655 
---

467 
461 
485 
483 
475 
457 

453 
431 
387 
353 
319 
---

209 
198 
188 
186 
186 
223 

208 
185 
167 
149 
333 
---

89 
89 
86 
88 
88 
87 

58 
62 
55 
55 
55 
56 

73 
107 
85 
82 
113 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

3822 
123 
151 
79 

.46 

.53 

4947 
165 
465 
111 
.62 
.69 

10217 
330 
693 
170 

1.24 
1.42 

5125 
165 
170 
165 
.62 
.71 

15852 
547 
1200 
165 

2.05 
2.21 

22742 
734 
1360 
457 
2.75 
3.17 

9488 
316 
453 
213 
1.18 
1.32 

9833 
317 
658 
186 
1.19 
1.37 

4873 
162 
333 
119 
.61 
.68 

4141 
134 
313 
86 

.50 

.58 

1954 
63.0 
86 
41 

.24 

.27 

1996 
66.5 
113 
40 

.25 

.28 

CAL YR 1975�
TOTAL 87584 MEAN 240 MAX 1090 MIN 48 CFSM .90 IN�
12.20 

MTR YR 1976�
TOTAL 94990 
 MEAN 260 MAX 1360 MIN 40 CFSM .97 13.23
IN�
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04176000 RIVER RAISIN NEAR ADRIAN, MI 


LOCATION.--Lat 41°54'15", long 83°58'50", in NW% sec.5, T.7 S., R.4 E., Lenawee County, Hydrologic Unit 04100002, on right bank 10 ft 

(3 m) downstream from bridge on Academy Road, 1.7 mi (2.7 km) east of Adrian, and 2.6 mi (4.2 km) downstream from South Branch River 

Raisin. 


DRAINAGE AREA.--463 mil (1,199 km2). 


PERIOD OF RECORD.--October 1953 to current year. Records for October 1930 to August 1931, October 1932 to April 1938, published as 

"Raisin River" in WSP 714, 744, 759, 784, 804, 824, and 854, have been found to be unreliable and should not be used. 


REVISED RECORDS.--See PERIOD OF RECORD. WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 693.2 ft (211.29 m) above mean sea level. 


REMARKS.--Records good except those for the winter period, which are fair. Diurnal fluctuation caused by powerplant at Tecumseh, 11 mi 

(18 km) above station, prior to June 27, 1968. Several observations of water temperature were made during the year. Corps of Engi­
neers gage-height telemark at station. 


AVERAGE DISCHARGE.--23 years, 313 ft3/s (8.864 m3/s), 9.18 in/yr (233 m/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,580 ft3/s (158 m3/s) Apr. 30, 1956, gage height, 14.87 ft (4.532 m), from rating 

curve extended above 4,000 ft3/s (113 m3/s); minimum, 18 ft3/s (0.51 m3/s) Aug. 10, 1964, gage height, 1.33 ft (0.405 m); minimum 

daily, 25 ft3/s (0.71 m3/s) Oct. 26, 1965. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,400 ft3/s (39.6 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

DateTTimeT(ft3/s) (m3/s)T(m)TT TimeT(ft)TT
(ft) DateT(ft3/s) (m3/s) (m) 


Dec. 2 0700 1,280 36.2 10.37 3.161 Feb. 23 0500 2,570 72.8 12.29 3.746 

Dec. 17 0400 1,480 41.9 10.55 3.216 Mar. 5 1700 3,290 93.2 13.11 3.996 

Feb. 18 0700 *3,510 99.4 *13.33 4.063 


Minimum discharge, 60 ft3/s (1.70 m3/s) Sept. 12, 13, gage height, 2.32 ft (0.707 m). 


DISCHARGE,�
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 162 151 1110 240 235 1310 617 425 352 571 119 70 
2 170 165 1270 240 235 1880 600 414 347 382 115 70 
3 166 151 1030 240 235 2610 563 393 284 336 111 68 
4 
5 

160 
154 

162 
157 

685 
494 

240 
240 

235 
235 

3120 
3260 

560 
540 

371 
356 

262 
236 

286 
258 

105 
101 

67 
66 

6 148 158 482 240 235 3000 521 405 215 278 101 65 
7 148 165 535 240 235 2260 503 772 214 461 101 65 
8 148 193 534 237 235 1800 482 1170 203 396 101 66 
9 181 207 468 235 235 1560 464 1130 196 303 101 85 
10 156 254 423 235 235 1460 464 812 191 253 96 134 

11 163 319 393 235 250 1320 458 651 187 224 86 66 
12 174 345 381 235 350 1210 436 571 171 195 83 61 
13 
14 

155 
162 

306 
303 

396 
607 

230 
230 

500 
800 

1210 
1260 

406 
391 

502 
440 

167 
170 

185 
172 

84 
83 

62 
66 

15 159 234 978 230 1380 1150 363 430 205 162 83 74 

16 130 223 1410 230 1820 1030 377 415 215 153 82 106 
17 152 203 1440 230 2800 925 369 408 192 146 80 118 
18 125 172 1120 230 3410 854 357 409 187 137 78 104 
19 193 179 662 230 2590 788 347 402 268 134 64 89 
20 158 182 450 230 2100 762 336 405 251 127 64 103 

21 167 208 360 230 1850 728 356 389 231 147 70 93 
22 184 193 310 230 2320 704 325 362 203 144 70 88 
23 170 198 290 230 2480 675 326 338 186 151 70 89 
24 155 190 270 230 2000 649 316 319 209 146 73 83 
25 183 195 260 230 1670 712 470 312 481 134 70 75 

26 184 191 250 230 1570 726 656 300 523 127 73 100 
27 170 203 240 230 1430 718 724 289 451 128 78 166 
28 182 205 240 230 1270 756 609 277 327 124 71 107 
29 159 245 240 235 1160 772 520 271 277 124 70 115 
30 159 643 240 235 --- 728 464 272 387 125 68 111 
31 156 --- 240 235 664 --- 308 --- 121 71 ---

TOTAL 5033 6700 17808 7242 34100 40601 13920 14318 7788 6630 2622 2632 
MEAN 162 223 574 234 1176 1310 464 462 260 214 84.6 87.7 
MAX 193 643 1440 240 3410 3260 724 1170 523 571 119 166 
MIN 125 151 240 230 235 649 316 271 167 121 64 61 
CFSM .35 .48 1.24 .51 2.54 2.83 1.00 1.00 .56 .46 .18 .19 
IN. .40 .54 1.43 .58 2.74 3.26 1.12 1.15 .63 .53 .21 .21 

CAL YR 1975�145425
TOTAL MEAN 398�1760 CFSM .86 IN�
MAX MIN 79 11.68 

WTR YR 1976� MAX 3410 MIN 61 CFSM .94 IN�
TOTAL 159394 MEAN 436�
12.81 




-- 
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04176365 SALINE RIVER ABOVE SALINE, MI 


LOCATION.--Lat 42°10'16", long 83°49'32", in SW4 sec.34, T.3 S., R.5 E., Washtenaw County, Hydrologic Unit 04100002, at bridge on Dell 

Road, 2.5 mi (4.0 km) east of Saline, 6.9 mi (11.1 km) upstream from gaging station near Saline, 33 mi (53 km) upstream from River 

Raisin. 


DRAINAGE AREA.--46 mil (119 km2), approximately. 


PERIOD OF RECORD.--Water years 1971 to current year. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, conforms, and BOD by 

Washtenaw County Health Department. 


WATER QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE-� BIO.. 

CIFIC� CHEM..�FECAL 

CON-� COLOR� ICAL��COLT..
PER- COM-�


STAGE DUCT..�(PLAT.. DIS.. CENT OXYGEN PLETE FORM HARD.. 

(FT ANCE�
PH TEMPER.. INUM- SOLVED SATUR.. DEMAND COLT.. (EC NESS 


TIME�(MICRO..��ATURE�OXYGEN��5 DAY��BROTH) (CA.MG)
ABOVE COBALT ATION FORM�

DATE�DATUM) MHOS)��(DEG C)��(MG/L)��(MPN) (MG/L)
(UNITS) UNITS) (MG/L)�(MPN)��


NOV 

20... 1115��770��6.5�� 102 11000�
40.14 7.8 12.3�1.5��200 


FEB 

23... ....�


'...�


1225��42.97 538��1.5�� 95 4600�
7.9 12.9�2.6��230 

MAR 

23... 1510�659��10.0��11.4��.5�2100��
40.65 8.0 24 105�46000 350 

MAY 


1050�� 7.8�....� 11000�
750�� 9.3�
28,... 40.19 13.0� 90 .4��930 

JUL 

16... 1040��790�� ....� .5��930��
39.89 8.1 90 4600 --

AUG 

24... 1400�741��19.0��7.0��1.4��750�


18.5��8.2�


39.67 8.2 15 77 11000�370 


DIS..�DIS.. 

NON�DIS- SOLVED�� DIS..�
SOLVED� DIS.. 

CAR SOLVED MAG- DIS.. PC.)� ALKA- DIS... SOLVED SOLVED 

BONATE CAL- NE- SOLVED TAS- BICAR.. CAR.. LINITY SOLVED CHLO... FLUO.. 

HARD.. CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE RIDE RIDE 

NESS�(MG)��(K)��(CO3)��(SO4)��(F)
(CA) (NA) (HCO3) CACO3 (CL)�


DATE (MG/L)��(MG/L) (MG/L) (MG/L)������(MG/L) (MG/L)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)���


NOV 

20...�...�--�356 0 292���


FEB 

23...� 180�0�
148 

MAR 

23... 110 100 24���2.9 294 0 241 110������.2
7.7 20�

MAY 

28...T 340 279
0��

JUL 

16...� 311 255
0��


AUG 

24... 120 29���2.2 303 0 249 100�����.4
100 10� 21�
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04176365 SALINE RIVER ABOVE SALINE, MI--CONTINUED 


WATER*OJALITY DATA. WATER YEAR OCTOBER 1075 TO SEPTEMBER 1976--CONTINUED 


DIS-� DIS-� TOTAL 

SOLVED� TOTAL SOLVED TOTAL TOTAL KJEL... 


DIS* SOLIDS�NITRITE NITRITE AMMONIA ORGANIC DAHL�
TOTAL TOTAL 

SOLVED (REST* TOTAL TOTAL PLUS PLUS NITRO.. NITRO- NITRO- NITRO- PHOS* 

SILICA� GEN��GEN��GEN�
DUE AT NITRATE NITRITE NITRATE NITRATE GFN PHORUS 

(SI02)� (N) (N) (N)�(N)�
180 C) (N)��(N)��(N)��(N)�(P) 


DATE�(MG/L) (MG/L) (MG/L) (MG/L)���(MG/L1��(MG/L)�
(MG/L)���(MG/L1 (MG/L) (MG/L)�(MG/L1 


NOV 

20... .08 .02 .02 .01 

FEB 

23... .30 .04 .02 .12 

MAR 

23... 5.9 419 .20 .02 .00 .04 

MAY 

28... .05 .01 .01 .00
.... 


JUL 

16... .02 .01 -- .01 
 .00 


AUG 

24... 12 464 .21 .01 .22 .22 .02 .31 .33 .55 .03 


DIS-� METHY* 

TOTAL� DIS-� DIS*�LENE
SOLVED�

ORTHO�ors- OIS- ors-TTDIS-�DIS*�
ORTHO.�SOLVEDTT SOLVED�BLUE 

PHOS- PHOS- SOLVED CAD- SOLVED SOLVED SOLVED MAN- SOLVED ACTIVE 

PHORUS PHORUS ARSENIC MIUM COBALT IRON�
LEAD GANESE MERCURY SUB* 

(P) (P)��(CD)��(FE)��(MN)�STANCE
(AS) (CO) (PB)�(HG)�


DATE�(MG/L1��(UG/L)��(UG/L) (UG/L)�
(UG/L)�(UG/L)��(MG/L)
(MG/L) (UG/L) (UG/L)�


NOV 

20... .00 .00 


FEB 

23... .01 .00 

MAR 

23... .01 .01 40 90 .00 

MAY 

28... .00 .00 

JUL 

16... .00 
 .00 


AUG 

24... .01 .01 1 1 0 50 5 50 <.5 .00 
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04176400 SALINE RIVER NEAR SALINE, MI 


LOCATION.--Lat 42°07'50", long 83°46'35", in SW4 sec.18, T.4 S., R.5 E., Washtenaw County, Hydrologic Unit 04100002, on right bank 20 ft 

(6 m) downstream from bridge on Maple Road, and 2.8 mi (4.5 km) south of Saline. 


DRAINAGE AREA.--94.6 mil (245.0 km2). 


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


GAGE.--Water-stage recorder. Altitude of gage is 710 ft (216 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, Nov. 21 to Jan. 7, which are 

fair. Slight regulation for lake level control. Pumpage for irrigation diverts an indeterminate amount of water. Flow contains 

city of Saline sewage effluent which originates as ground water. Several observations of water temperature were made during the 

year. 


AVERAGE DISCHARGE.--11 years, 66.3 ft3/s (1.878 m3/s), 9.52 in/yr (242 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,990 ft3/s (113 m3/s) June 26, 1968, gage height, 13.37 ft (4.075 m); minimum, 

5.4 ft3/s (0.15 m3/s) Oct. 9, 12, 1966; minimum gage height, 3.26 ft (0.994 m) July 24, 1966. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 380 ft3/s (10.8 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

DateTTimeT(ft3/s) (m3/s)T(m)TT TimeT(ft)TT
(ft) DateT(ft3/s) (m3/s) (m) 


unknownTunknownT 2300 28.2T

Feb. 17 0700TT39.1TT Mar. 5T940TT10.60 3.231 

Dec. 15T500 14.2T Feb. 21T995TT10.78 3.286 


*1,380 *11.40 3.475T 1600 26.6T

Feb. 19 0400TT21.5TT May 1300 24.8T
758 10.28 3.133T7TT875TT10.33 3.149 


Minimum daily discharge, 11 ft3/s (0.31 m3/s) Aug. 31, Sept. 1, 8. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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


1 30 23 200 47 40 213 81 70 50 94 18 11 

2 30 23 159 47 40 546 79 69 45 66 18 12 

3 29 26 120 47 39 798 75 68 41 51 17 12 

4 28 27 85 47 38 824 72 63 39 43 17 12 

5 27 26 80 47 37 826 67 58 36 37 18 12 


6 27 26 110 47 37 517 66 111 34 33 18 12 

7 26 34 110 47 36 315 63 619 33 31 18 12 

8 26 53 90 47 36 241 56 294 32 30 18 11 

9 30 44 80 45 39 200 57 190 31 25 18 15 

10 32 109 72 42 43 171 55 141 30 22 18 24 


11 30 103 68 40 56 149 55 111 29 22 17 18 

12 28 73 66 39 74 166 52 92 27 23 16 16 

13 27 58 100 38 190 234 51 79 27 22 19 15 

14 26 50 230 37 339 165 50 71 26 22 21 15 

15 26 45 350 35 337 138 49 68 26 21 19 14 


16 25 41 300 37 820 126 54 69 31 21 17 14 

17 25 39 180 39 1170 110 50 264 27 21 16 14 

18 26 37 120 40 718 101 46 141 26 20 15 16 

19 33 35 80 40 635 100 45 93 46 19 15 15 

20 38 34 74 40 381 99 44 75 36 19 14 16 


21 36 38 66 40 559 94 47 65 31 22 14 17 

22 33 36 62 40 824 83 51 57 30 23 14 17 

23 30 34 59 40 445 80 47 53 30 21 14 16 

24 29 34 56 40 304 81 58 51 55 20 13 15 

25 32 37 54 40 285 86 189 49 111 18 14 14 


26 31 39 52 40 245 80 222 47 64 18 17 17 

27 30 42 51 40 210 99 138 45 45 18 15 27 

28 29 48 50 40 175 127 107 43 38 18 14 24 

29 27 80 49 40 150 101 90 44 35 18 13 18 

30 24 250 48 40 --- 98 78 47 95 18 13 16 

31 23 ..-- 47 40 88 --- 61 --- 18 11 ...--


TOTAL 893 1544 3268 1288 8302 7056 2194 3308 1206 854 499 467 

MEAN 28.8 51.5 105 41.5 286 228 73.1 107 40.2 27.5 16.1 15.6 

MAX 38 250 350 47 1170 826 222 619 111 94 21 27 

MIN 23 23 47 35 36 80 44 43 26 18 11 11 

CFSM .30 .54 1.11 .44 3.02 2.41 .77 1.13 .42 .29 .17 .16 

IN. .35 .61 1.29 .51 3.26 2.77 .86 1.30 .47 .34 .20 .18 


CAL YR 1975�27470.5 10.80
TOTAL MEAN 75.3 MAX 970 MIN 7.0 CFSM .80 IN�

WTR YR 1976� 12.14
TOTAL 30879.0 MEAN 84.4 MAX 1170 MIN 11 CFSM .89 IN�
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04176418 SALINE RIVER ABOVE MILAN, MI 


LOCATION.--Lat 42°05'02", long 83°41'45", in SE4 sec.34, T.4 S., R.6 E., Washtenaw County, Hydrologic Unit 04100002, at bridge on Platt 

Road, at Milan, 0.7 mi (1.1 km) upstream from dam at Milan, 9.9 mi (15.9 km) downstream fran gaging station near Saline, and 16.2 mi 

(26.1 km) upstream from River Raisin. 


DRAINAGE AREA.--112 mil (290 km2), approximately. 


PERIOD OF RECORD.--Water years 1971 to current year. 


COOPERATION.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for nutrients, coliforms, and BOD by 

Washtenaw County Health Department. 


WATER QUALITY DATA, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SPE- B10-

CIFIC CHEM-�FECAL 

CON- COLOR�PER-� COLI-
COM-�


STAGE� (PLAT- DIS- CENT OXYGEN PLETE FORM HARD-

ICAL�


DUCT-

(FT�PH TEMPER- INUM- SOLVED SATUR- DEMAND COLI- (EC NESS
ANCE 


TIME�(MICRO- COBALT�ATION 5 DAY��BROTH) (CA,MG)
ABOVE� ATURE�OXYGEN� FORM�


DATE DATUM)�(UNITS)�UNITS) (MPN) (MPN)��(MG/L)
MHOS) (DEG C)�(MG/L)��(MG/L)�


NOV 

20... 1000 34.94 810 7.8 7.0 -- 9.2 77 2.7 4600 150 

FEB 
23... 1130 37.09 406 7.9 1.0 13.8 99 1.9 46000 930 

MAR 
24... 1100 34.59 730 8.0 9.0 11 10.2 90 2.1 930 230 380 

MAY 
28... 0935 34.99 793 7.8 14.5 7.3 74 1.3 4600 230 
JUL 
16... 0950 34.71 850 8.1 23.0 6.7 80 1.2 4600 2400 

AUG 
18... 1400 912 8.0 19.0 7 6.6 73 1.3 4600 430 330 

DIS-�DIS-

NON-�SOLVED�SOLVED 
 DIS-


CAR-�SOLVED MAG-��

DIS-�
DIS-�


PO- ALKA- DIS- SOLVED SOLVED 


BONATE CAL- NE-���TAS- BICAR- CAR- LINITY SOLVED �

DIS-�


FLUO-
SOLVED�

HARD-�SIUM�SIUM BONATE BONATE AS SULFATE RIDE RIDE
CIUM�SODIUM�

NESS� (NA)�(HCO3) CAC03�(CL)�
(CA) (MG)��(K) (CO3)��(504)�(F) 


DATE� (MG/L)����(MG/L)� (MG/L) (MG/L)��
(MG/L1
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)��


NOV 

20•• • 362 
 0 297 


FEB 

23... 150 0 123 


MAR 
0 248 110 36 .2 


MAY 

28... 


24•• • 130 110 25 19 3.0 302 


333 0 273 

JUL 

16... 
 278 0 228 


AUG 

18•• • 120 84 30 50 3.4 253 0 208 130 63 .3 




�
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04176418 SALINE RIVER ABOVE MILAN, MI--CONTINUED 


WATER-DUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


DIS...� DIS...�TOTAL 

SOLVED�TOTAL SOLVED TOTAL TOTAL KJEL-�TOTAL 


DIS- SOLIDS�NITRITE NITRITE AMMONIA ORGANIC DAHL�
TOTAL TOTAL ORTMO 

SOLVED (RESI TOTAL TOTAL PLUS PLUS NITRO.. NITRO... NITRO... NITRO... PHOS... RHOS.. 

SILICA�DUE AT NITRATE NITRITE NITRATE NITRATE GEN��GEN��PHORUS�
GEN GEN�PHORUS 

(SI02)�180 C) (N)��(N)��(N)��(N)��(P)��
(N) (N) (N) (N) (P) 


DATE (MG/L)��(MG/L)��(MG/L1��(MG/L)��(MG/L)��(MG/L)��
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) 


NOV 

20... ... .20 .06 .03 .07 .06 


FEB 

.,.. ...... .07 .01
23... .20 .04 .02 --


MAR 

24... 6.7 464 .02 .01 -- .09 .04 

MAY 

28... ,.. .20 .03 .02 .03 .02 


JUL 

46... .09 .01 .01 .02 .02 

AUG 

18... 10 585 1.2 .06 1.3 1.3 .05 .43 .48 1.8 .21 .15 


METHY 

SOLVED�DIS-� DIS-� D15-�LENE 

(MTH°.�DIS-�SOLVED�()IS..��SOLVED�DIS��SOLVED MS."��


PIS..�
 

DIS... DIS.�DIS- BLUE 

PROS- SOLVED CAD- SOLVED SOLVED SOLVED MAN- SOLVED SOLVED SELF- SOLVED ACTIVE 

PHORUS ARSENIC MIUM COBALT IRON� ZINC��
LEAD GANESE MERCURY NICKEL NIUM SUB." 

(P)�(AS) (CD)��(FE)��(MN)��(NI)��(ZN)��
(CO) (PB) (HG) (SE) STANCE 


DATE�(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (MG/L)
(MG/L)�(UG/L)��(UG/L)��(UG/L)��(UG/L)��(UG/L)��


NOV 

20...� .00 


FEB 

23... 
 .00 

MAR 

24... .02� 30�80� .00 

MAY 

28...�
 .00 


JUL 

46...� --
�
 .00 

AUG 


1 1 <.5 .00
48... .13��0��40��5 40��22��0 10��
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04176500 RIVER RAISIN NEAR M)NROE, MI 


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). 


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) above mean sea level. Prior to Oct. 1, 1953, at site 9 mi (14 km) 

downstream at datum 46.26 ft (14.100 m) lower. 


REMARKS.--Records good except those for the period of no gage-height record, Dec. 14 to Feb. 10, which are poor. Diurnal fluctuation 

caused by powerplants above station prior to June 27, 1968. Several observations of water temperature were made during the year. 

National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--39 years, 698 ft3/s (19.77 m3/s), 9.10 in/yr (231 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 12,900 ft3/s (365 m3/s) May 19, 1945, Mar. 29, 1950; maximum gage height, 10.7 ft 

(3.26 m) Feb. 1, 1949, backwater from ice, site and datum then in use; minimum discharge, about 2 ft 3/s (0.06 mi/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 (*): 


DischargeTGage height DischargeT
Gage height 

Date TimeT(ft)T Date (ft3/s) (m3/s) (m)
(ft3/s) (m3/s)T(m) TimeT(ft)TT


Feb. 19 0700TT329TT2.969TT 2300T249
8,800T2.804 


Minimum discharge, 82 ft3/s (2.32 m3/s) Sept. 5, 6, 8, 9, gage height, 2.02 ft (0.616 m). 


*11,600 *9.74 Mar. 5T 9.20TT


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 

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

1 250 261 1800 500 370 3020 1080 984 640 1110 155 91 
2 261 254 1910 500 370 4340 984 832 592 1030 152 93 
3 254 254 2120 500 370 6270 904 748 550 920 155 95 
4 246 265 1980 490 370 7540 856 688 500 664 147 93 
5 239 273 1750 490 370 8450 808 628 430 532 147 86 

6 229 280 1340 490 370 8380 784 634 388 460 138 84 
7 218 284 1240 490 370 7320 718 2050 357 598 130 86 
8 218 277 1220 480 380 5850 688 2110 326 500 128 84 
9 229 292 1230 470 380 4520 670 2340 317 610 117 88 
10 232 366 1130 460 390 3490 634 2130 301 526 161 98 

11 277 490 992 450 425 2760 610 1800 288 420 133 107 
12 330 598 896 430 526 2300 598 1400 273 348 130 136 
13 313 658 864 420 1060 2130 586 1090 265 301 120 128 
14 280 592 860 410 1940 1980 568 928 250 265 100 102 
15 258 505 1100 400 2530 1880 538 792 239 243 112 93 

16 239 460 1800 390 4060 1790 510 700 269 222 117 102 
17 239 397 2500 390 6810 1640 495 832 296 205 115 128 
18 232 375 2500 390 9310 1480 495 872 309 195 115 144 
19 229 348 2000 380 10700 1320 485 832 348 185 117 152 
20 243 317 1200 380 8460 1250 470 700 415 179 115 161 

21 277 309 800 380 7220 1180 470 646 445 176 100 149 
22 317 309 650 380 7560 1110 480 604 450 173 93 144 
23 309 317 600 380 6630 1040 485 562 384 189 86 144 
24 309 322 580 380 5890 992 475 520 366 189 93 136 
25 305 326 560 380 5300 1060 776 490 1260 182 93 130 

26 284 317 540 370 4420 1110 1610 470 1660 185 102 144 
27 288 330 520 370 3570 1140 1830 450 1610 173 93 158 
28 313 339 510 370 2940 1220 1760 435 1420 167 93 158 
29 301 379 500 370 2480 1210 1470 420 1020 161 93 208 
30 292 1210 500 370 --- 1220 1130 415 1000 155 93 198 
31 280 --- 500 370 --- 1170 --- 430 --- 155 91 ---

TOTAL 8291 11704 36692 13030 95571 90162 23967 28532 16968 11418 3634 3720 
MEAN 267 390 1184 420 3296 2908 799 920 566 368 117 124 
MAX 330 1210 2500 500 10700 8450 1830 2340 1660 1110 161 208 
MIN 218 254 500 370 370 992 470 415 239 155 86 84 
CFSM .26 .37 1.14 .40 3.16 2.79 .77 .88 .54 .35 .11 .12 
IN. .30 .42 1.31 .47 3.41 3.22 .86 1.02 .61 .41 .13 .13 

CAL YR 1975�TOTAL 307210 MEAN 842� CFSM .81 IN�

WTR YR 1976�TOTAL 343689 MEAN 939�MAX 10700 MIN 84 CFSM .90 IN�


MAX 6020 MIN 94 10.97 

12.27 
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04184500 BEAN CREEK AT POWERS, OH 


LOCATION.--Lat 41°40'39", long 84°13'56", in NE4 sec.24, T.9 S., R.1 E., Fulton County, Hydrologic Unit 04100006, on right bank at down­
stream side of bridge on U.S. Highway 20, 1 mi (2 km) east of Powers, 2.2 mi (3.5 lan) upstream fran Iron Creek, 3 mi (5 km) down­
stream fran Silver Creek, and 5.2 mi (8.4 km) east of Fayette. 


DRAINAGE AREA.--206 mil (534 km2). 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1940 to current year. 


REVISED RECORDS.--WSP 1307: 1948(M). WISP 1912: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 722.57 ft (220.239 m) above mean sea level. Prior to Jan. 18, 1941, nonrecording gage 

at same site and datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. 


AVERAGE DISCHARGE.--36 years, 163 ft3/s (4.616 m3/s), 10.74 in/yr (273 mm/yr). 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,250 ft3/s (120 m3/s) Apr. 29, 1956, gage height, 13.82 ft (4.212 m); minimum, 

5.0 ft3/s (0.14 m3/s) Aug. 9, 1964. 


EXTREMES FOR CURRENT YEARL-Peak discharges above base of 1,200 ft3/s (34.0 m3/s) and maximum (*): 


DischargeTGage heightT DischargeT
Gage height 

DateTTimeT(ft3/s) (m3/s)T(m)TT TimeT(ft)TT
(ft) DateT(ft3/s) (m3/s) (m) 


Dec. 16 0230 1,260 35.7 7.14 2.176 Feb. 22 0615 1,880 53.2 10.00 3.048 

Feb. 17 1630 *2,590 73.3 *12.76 3.889 Mar.T1215 2,190 3.408
5 62.0 11.18 


Minimum discharge, 10 ft3/s (0.28 m3/s) Sept. 8, 9. 


REVISIONS.--The maximum discharge for water year 1975 has been revised to 1,640 ft3/s (46.4 m3/s) Jan. 11, 1975, gage height, 10.83 ft 

(3.031 m), superseding figures published in the report for 1975. Peak discharges of Apr. 20, 1975 (0145 hours) have been revised 

to 1,480 ft3/s (41.9 m3/s), gage height, 8.34 ft (2.542 m) and May 7, 1975 (0145 hours) 965 ft3/s (27.3 m3/s) gage height, 6.07 ft 

(1.850 m). 


Revised daily discharges, in cubic feet per second, for the high water period in April and May 1975, are given below. These 

figures supersede those published in the report for 1975. 


Apr. 19 1050TApr. 21T932TMay 6 621 

Apr. 20T1380TApr. 22T621TMay 7. 890 


May 8T573 


MonthTTotalTMeanTMaxTMinTCfsmTIn. 


April 1975T11776T393T1380T146T1.91T2.13 

May 1975T8032T259T890T128T1.26T1.45 

Wtr Yr 1975T64563T177T1560T17T.86T11.66 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

MEAN VALUES 


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

1 
2 
3 
4 
5 

37 
36 
35 
34 
34 

36 
36 
43 
47 
44 

1100 
703 
470 
328 
253 

130 
120 
110 
100 
95 

90 
82 
78 
74 
70 

1060 
1530 
1860 
1910 
2150 

236 
228 
220 
205 
201 

171 
156 
144 
134 
127 

105 
103 
96 
80 
69 

240 
179 
133 
108 
91 

33 
31 
29 
27 
26 

12 
12 
12 
12 
11 

6 
7 
8 
9 
10 

32 
29 
29 
43 
50 

43 
52 
95 
96 
158 

283 
337 
263 
225 
205 

90 
85 
80 
76 
74 

66 
62 
60 
56 
130 

1890 
1600 
1300 
1100 
850 

194 
185 
175 
167 
159 

127 
408 
436 
343 
269 

62 
57 
53 
50 
45 

83 
81 
83 
94 
69 

25 
25 
24 
23 
22 

11 
11 
11 
12 
17 

11 
12 
13 
14 
15 

49 
43 
43 
41 
41 

205 
143 
113 
94 
83 

191 
185 
227 
550 
952 

72 
76 
90 
86 
82 

268 
472 
890 
1160 
1250 

650 
540 
450 
390 
360 

156 
151 
144 
139 
136 

219 
186 
164 
150 
141 

41 
39 
36 
34 
33 

57 
48 
43 
40 
37 

21 
21 
21 
21 
21 

16 
16 
14 
13 
14 

16 
17 
18 
19 

42 
41 
40 
43 

73 
67 
61 
59 

1100 
701 
464 
270 

78 
74 
70 
66 

1610 
2500 
2330 
1970 

340 
319 
307 
297 

132 
127 
121 
117 

138 
142 
137 
125 

49 
60 
46 
62 

35 
33 
31 
31 

20 
20 
19 
18 

14 
18 
21 
20 

20 46 59 230 62 1440 289 113 115 116 29 18 22 

21 
22 
23 
24 
25 

49 
47 
46 
43 
44 

65 
63 
61 
59 
64 

200 
170 
150 
140 
130 

60 
60 
58 
56 
54 

1320 
1820 
1560 
1180 
918 

273 
256 
243 
235 
278 

109 
109 
110 
113 
211 

109 
104 
97 
91 
85 

91 
68 
59 
71 

711 

37 
39 
38 
40 
36 

17 
16 
16 
15 
14 

21 
21 
20 
18 
18 

26 
27 
28 
29 
30 
31 

46 
43 
43 
41 
39 
36 

65 
69 
70 
138 
906 
---

120 
110 
110 
110 
120 
140 

75 
150 
190 
170 
140 
110 

734 
601 
502 
435 
---

299 
276 
306 
288 
274 
256 

269 
250 
208 
194 
189 
---

83 
78 
71 
68 
76 
93 

484 
268 
184 
138 
273 
---

31 
29 
29 
31 
30 
32 

14 
14 
14 
14 
13 
13 

24 
30 
30 
27 
24 

---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

1265 
40.8 
50 
29 

.20 

.23 

3167 
106 
906 
36 

.51 

.57 

10537 
340 
1100 
110 

1.65 
1.90 

2839 
91.6 
190 
54 
.44 
.51 

23728 
818 
2500 
56 

3.97 
4.28 

22176 
715 

2150 
235 
3.47 
4.00 

5068 
169 
269 
109 
.82 
.92 

4787 
154 
436 
68 

.75 

.86 

3583 
119 
711 
33 

.58 

.65 

1917 
61.8 
240 
29 

.30 

.35 

625 
20.2 
33 
13 

.10 

.11 

522 
17.4 
30 
11 

.08 

.09 

CAL YR 1975�TOTAL 74912 MEAN 205 MAX 1560 MIN 17 CFSM 1.00 IN 13.53 
WTR YR 1976�TOTAL 80214 MEAN 219 MAX 2500 MIN�11 CFSM 1.06 IN 14.49 
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546 T
 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 streamflow 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 floodflow 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 measurements are generally made in times 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. Dischawmeasure­
ments 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 meas­
urements, when correlated with the simultaneous discharge of a nearby stream where continuous records are available, will give a pic­
ture of the low-flow potentiality of a stream. The column headed "Period of record" shows the water years in which measurements 

were made at the same, or practically the same, site. 


Discharge measurements made at low-flow partial-record stations during water year 1976 


Measurements 

Drainage Period 

Station No. Station name Location area 
(,i2) 

of 
record 

Date Discharge 
(ft3/s) 

Streams tributary to Lake Superior 

04044545 Mud Creek near Kawbaw- Lat 46°28'42", long 87°12'57", in NWk sec. 17, 16.2 1971-73 01-13-76 a3.5 
gam Village, MI T.47 N., R.23 W., Marquette County, at dam 1976 02-25-76 a3.0 

on outlet of Lake LaVasseur, 1.3 miles east 04-09-76 b105 
of Kawbawgam Village. 05-06-76 a30 

06-02-76 a34 
08-30-76 0 
09-13-76 0 

04044583 Cherry Creek near Lat 46°28'07", long 87°21'53", in NEB SE' 4.53 1966-704 10-22-75 19.2 
Harvey, MI sec.T13, T.47 N., R.25 W., Marquette County, 1971-76 07-13-76 19.6 

0.5 mile upstream from County Highway 551, 09-16-76 19.4 
2.0 miles south of Harvey. 

Streams tributary to Lake Michigan 

04057580 Whitefish River near Lat 45°57'56", long 86°55'15", in SEA NWT 284 1973-76 10-07-75 114 
Rapid River, MI sec. 10, T.41 N., R.21 W., Delta County, 02-13-76 134 

about 800 ft downstream from Chippeny Creek, 07-21-76 90.8 
3.5 miles northeast of Rapid River. 

04058120 Green Creek near Palmer, Lat 46°22'22", long 87°36'21", in NWT sec. 19, c8.42 1961-65 10-29-75 b16.1 
MI T.46 N., R.26 W., Marquette County, at bridge 1970-76 11-19-75 b30.2 

on County Highway 565, 4.5 miles south of 12-18-75 b26.2 
Palmer. 01-23-76 b14.9 

02-18-76 b27.4 
03-24-76 b35.3 
04-20-76 b65.0 
04-27-76 b34.8 
05-17-76 b32.1 
06-15-76 b22.2 
07-13-76 b17.0 
08-12-76 b13.4 
09-09-76 b8.90 

04058250 Warner Creek tributary Lat 46°25'20", long 87°36'09", in NW' SEA 4.05 1972-76 10-21-75 b2.25 
near Palmer, MI sec.T31, T.47 N., R.26 W., Marquette County, 11-21-75 b2.34 

at double culvert on County Road 565, 0.3 12-18-75 b3.31 
mile upstream from mouth and 0.8 mile south 01-23-76 b.78 
of Palmer. 02-18-76 b.89 

03-31-76 b21.3 
04-27-76 b4.49 
05-17-76 b8.45 
06-15-76 b2.09 
07-14-76 b.62 
08-12-76 b3.07 
09-09-76 b.35 

04059042 Portage Creek at Lat 45°43'15", long 87°05'53", in swk NA 20.3 1973-76 10-17-75 3.37 
Escanaba, MI sec. 1, T.38 N., R.23 W., Delta County, at 03-10-76 5.09 

culvert on east-west runway of Delta County 05-13-76 21.1 
Airport, 600 ft downstream from Willow Creek, 
at Escanaba. 

See footnotes at end of the table 
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-T-T d 
Measurements 

Station No. Station name Location 
Drainage 
area 
(mil) 

Period 
of 

record 
Date 

Discharge 
(ft3/s) 

Streams tributary to Lake Michigan--Continued 

04059750 Big Cedar River near 
Cedar River, MI 

Lat 45°31'26", long 87°23'42", in NWT TNEB 
sec. 16, T.36 N., R.25 W„ Menominee County, 
at bridge on county highway, 1,3 miles up-
stream from Devils Creek and 8 miles north 

270 1973-76 10-01-75 
03-10-76 
07-30-76 

39.7 
67.6 
6.46 

of Cedar River. 

04059757 Big Brook near Ingalls, 
MI 

Lat 45°23'25", long 87°30'54", in NEB NEB 
sec. 33, T.34 N., R.26 W., Menominee County, 
at bridge on county road, 1,500 ft down-
stream from Baird Creek, 4.7 miles east of 
Ingalls. 

20.8 1973-76 10-01-75 
03-10-76 
07-30-76 

0.73 
3.16 
0 

04062210 Spurr River at Three 
Lakes, MI 

Lat 46°32'47", long 88°11'11", in NEB sec. 21, 
T.48 N., R.31 W., Baraga County, at outlet 
of Beaufort Lake, 0.8 mile southeast of 
Three Lakes. 

18.8 1971-76 12-04-75 
03-04-76 
04-20-76 
07-01-76 
08-18-76 

32.2 
11.7 

b164 
5.82 
1.34 

04065397 East Branch Sturgeon 
River at Hardwood, MI 

Lat 45°58'35", long 87°41'21", in NA 5E1/4 
sec. 4, T.41 N., R.27 W., Dickinson County, 
1.0 mile north of Hardwood. 

89.8 1972-76 01-06-76 
03-23-76 
04-08-76 

34.0 
76.2 

b169 
04-09-76 b713 
04-09-76 b699 
08-18-76 15.1 

04065570 Pine Creek near 
Merriman, MI 

Lat 45°56'42", long 87°59'13", in SW' SWk 
sec. 18, T.41 N., R.29 W., Dickinson County, 
500 ft upstream from Mounty's Creek, 3.7 
miles northeast of Merriman. 

8.79 1971-76 11-04-75 
03-22-76 
08-24-76 

b2.10 
b3.72 
b.20 

04065580 Mounty's Creek near 
Merriman, MI 

Lat 45°56'41", long 87°59'23", in SW' SWk 
sec.T18, T.41 N., R.29 W., Dickinson County, 
400 ft upstream from mouth, and 3.6 miles 
northeast of Merriman. 

2.96 1971-76 11-04-75 
03-22-76 
08-24-76 
08-30-76 

.97 
b15.3 
b1.04 
b.69 

04065590 Steel Creek near 
Merriman, MI 

Lat 45°56'31", long 87°59'33", in NEk NEB 
sec. 24, T.41 N., R.30 W., Dickinson County, 
200 ft upstream from mouth, 3.6 miles north-
east of Merriman. 

3.52 1971-76 11-04-75 
03-22-76 
08-24-76 

1.47 
6.00 
.81 

04066615 Little Shakey Creek 
near Daggett, MI 

Lat 45°27'18", long 87°45'10", in NEB SWk 
sec.T3, T.35 N., R.28 W.,T(Michigan meridian) 
Menominee County, at bridge 200 ft downstream 
from Lake Ann, 7.0 miles west of Daggett. 

13.8 1973-76 10-01-75 
03-10-76 
04-16-76 
07-30-76 

3.48 
4.24 

b37.8 
2.01 

04096517 Hog Creek tributary 
near Allen, MI 

Lat 41°57'33", long 84°49'33", in SW' SW' 
sec.T7, 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 1969-76 11-28-75 
05-28-76 
08-13-76 
09-20-76 

.61 
1.13 
1.39 
1.39 

04115450 Fish Creek at Carson 
City, MI 

Lat 43°10'40", long 84°51'24", in SW' sec. 12, 
T.9 N., R.5 W., Montcalm County, on down-
stream side of footbridge in park, 300 ft 
upstream of bridge on State Highway 57, at 
Carson City. 

126 1974-76 10-22-75 
02-11-76 
05-28-76 
07-08-76 
08-11-76 

84.4 
98.4 
144 
102 
41.6 

04119061 Plaster Creek at 
Wyoming, MI 

Lat 42°56'15", long 85°41'24", in NEB sec.T2, 57.1 1974-76 
T.6 N., R.12 W., Kent County, at Godfrey St., 
at Wyoming. 

10-21-75 
05-25-76 
08-10-76 
09-15-76 

24.7 
b43.6 
22.7 
19.3 

k04120295 Black Creek near 
Muskegon, MI 

Lat 43°12'14", long 86°09'52", in NE' NWk 
sec.T1, T.9 N., R.16 W., Muskegon County, at 
bridge on Mill Iron Road, 4.8 miles east of 
Muskegon, and 4.9 miles upstream from mouth. 

d39 1974-76 03-30-76 
06-16-76 
07-08-76 
08-11-76 
09-15-76 

b103 
57.9 
51.2 
37.7 
33.0 

04121920 Tamarack Creek at Lat 43°24'03", long 84°28'06", in NWT SEk 
 85.4 1973-76 07-07-76 54.0
Howard City, MI sec. 26, T.12 N., R.10 W., Montcalm County, 

08-10-76 32.9
at upstream side of bridge on highway U.S. 131, 


in Howard City. 


See footnotes at end of the table 
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Discharge measurements made at low-flow partial-record stations during water year 1976--Continued 

Measurements 


Drainage Period 

Station No. Station name Location area of Discharge 


(mil) record Date 
(ft3/s) 


Streams tributary to Lake Michi an--Continued 


*04122223 Pentwater River near Lat 43°43'27", long 86°22'36", in NA SA 1974-76 03-10-76 b174 

Hart, MI 	 sec. 5, T.15 N., R.17 W., Oceana County 07-21-76 86.7 


at culverts on county road, 0.85 miles 09-16-76 16.0 

downstream from hydroelectric plant on 

Hart Lake, 1.8 miles northwest of Hart. 


*04122230 North Branch Pentwater 47'42",T21'30",T 1974-76 39.8
Lat 43° long 86° in NE1/4 SE1/4 07-22-76 

River near Pentwater, sec. 8, T.16 N., R.17 W., Oceans County, at 09-16-76 40.3 

MI bridge on highway U.S. 31, 3.5 miles north­

west of Pentwater, and 5.1 miles upstream 

from mouth. 


04122300 Pere Marquette River Lat 43°51'27", long 85°51'01", in SA SEA 167 1973-76 06-15-76 163 

near Baldwin, MI sec.T 07-21-76
15, T.17 N., R.13 W., Lake County, 156 


300 ft upstream from bridge on M-37, 2.7 08-10-76 128 

miles south of Baldwin. 09-15-76 124 


Lat 44° long 86° 07-15-76 

Benzonia, MI sec.T 142 


*04126600 Betsie River near 36'02",T05'57", in NW1/4 NW' 1974-76 149 

2, T.25 N., R.15 W., Benzie County, 09-17-76 


at bridge on highway US-31, 1.2 miles 

south of Benzonia, and 1.4 miles downstream 

from Homestead Dam. 


04126610 Crystal Lake Outlet 37'56",T08'41", in NW' NE1/4 d32 1974-76 07-15-76 15.5 

near Benzonia, MI sec.T 09-17-76 


Lat 44° long 86°

29, T.26 N., R.15 W., Benzie County, 0.75 


at culvert on State Highway 115, 0.3 mile 

downstream from dam at outlet of Crystal 

Lake, and 2.5 miles west of Benzonia. 


04127700 Elk River at Elk Rapids, Lat 44°54'02", long 85°24'42", in SW1/4 NWT 513 1973-76 07-15-76 351 

MI sec.T
21, T.29 N., R.9 W., Antrim County, 


on upstream side of highway bridge at non-

operative hydroelectric plant in Elk Rapids, 

500 ft upstream from mouth. 


*04127850 Boyne River near 	 in NWT SW1/4 05-04-76 b119
Lat 45°11'48", long 84°57'26",T 1974-76 

Boyne City, MI sec.TCharlevoix County, 76.3
5, T.32 N., R.5 W.,T 07-14-76 


at culvert on Dam Road, 0.3 mile downstream 

from nonoperative hydroelectric plant, 2.8 

miles southeast of Boyne City, and 3.6 miles 

upstream from mouth. 


Streams tributary to Lake Huron 


04137800 Tawas River at Tawas Lat 44°16'39", long 83°30'53", in NE1/4 NWT 156 1973-76 07-20-76 65.8 

City, MI sec.TIosco County, 58.6
30, T.22 N., R.8 E.,T 08-17-76 


on downstream side of bridge on State 

Highway 55,in Tawas City. 


04143200 Pine River near 	 in 5E1/4 SEA 1973-76 07-20-76 13.8
Lat 43°59'06", long 83°53'15",T91.9 

Standish, MI sec.T 08-30-76
5, T.18 N., R.5 E., Arenac County, 2.5 


100 ft downstream from confluence of North 

and South Branches, 3.5 miles east of Standish. 


04145930 South Branch Flint Lat 43°02'35", long 83°17'04",T77.9 1973-76 11-06-75 69.8
in NW' sec. 10, 

River near Lapeer, MI T.7 N., R.10 E., Lapeer County, at Morris Rd., 06-03-76 47.1 


0.2 mile south of State Highway 21 and 1.5 07-07-76 63.9 

miles southeast of Lapeer. 08-12-76 18.3 


*04146020 South Branch Flint long 83°18'25", in SEA sec. 29, 1974-76 11-06-75 134 

River near Millville, T.8 N., R.10 E., Lapeer County, at bridge 02-19-76 b755 

MI on Saginaw Road, 1.6 miles north of Lapeer. 06-03-76 89.2 


07-07-76 96.8 

08-12-76 34.7 


Lat 43°04'44",T 160 


Streams tributary to St. Clair River 


04159300 Black River near Lat 43°13'24",T 8, 1956-76 10-01-75 12.5
long 82°36'49", in SEA sec.T376 

Croswell, MI T.9 N., R.16 E.,T3.5 miles 11-07-75 19.5
Sanilac County,T


south of Croswell. 12-11-75 b117 


*04160350 Pine River near Rattle Lat 42°52'49",Tlong 82 in NE1/4 sec. 9, 135 1974-76 11-06-75 

Run, MI T.5 N., R.16 E., St.TT 03-04-76 


°34'04",T	 13.0 

Clair County, at bridge b1,750 


on Gratiot Road, 1.9 miles northeast of 06-04-76 15.4 

Rattle Run. 07-08-76 27.8 


08-13-76 2.95 

otes a 
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Discharge measurements made at low-flow partial-record stations during water year 1976--Continued 


Measurements 

Drainage Period 

Station No. Station name Location area 

(mil) 
of 

record 
Date 

Discharge 
(ft3/s) 

Streams tributary to Lake St. Clair 

04161585 Stony Creek near 
Goodison, MI 

Lat 42°45'49", long 83°04'28", in STA sec.T17, 34.6 1972-76 
T.4 N., R.12 E., at Inwood Road, Macomb 

10-31-75 
05-28-76 

24.5 
28.2 

County, 5.2 miles northeast of Goodison. 07-07-76 21.2 
08-02-76 19.2 

* Also a crest-stage station. 

6 Operated as a continuous-record gaging station. 

a Field estimate. 

b Not base flow. 

c Since 1970, affected by diversion for industrial use. 

d Approximately. 
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Crest-stage partial-record stations 


The following table contains annual maximum discharge for crest-stage stations. A crest-stage gage is a device which will register 

the peak stage occurring between inspections of the gage. A stage-discharge relation for each gage is developed from discharge measure­
ments made by indirect measurements of peak flow or by current meter. The date of the maximum discharge is not always certain, but is 

usually determined by comparison with nearby continuous-record stations, weather records, or local inquiry. Only the maximum discharge 

for each water year is given. Information on sonic 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 1976 


Annual maximum 

Drainage Period 
 Gage Dis-


Station No. Station name 	 Location area of 
 Date height charge
(mi2) 
 record 
 (feet) (ft3js) 


Streams tributary to Lake Superior 


04032000 Presque Isle River Lat 46°32'49", long 89°46'38", in NW4 sec.23, 261 1945-73t, 04-17-76 11.02 2,400 

near Tula, MI T.48 N., R.44 W., GbgebicT 1974-76
ainty, at bridge 


on State Highway 28, 7 miles southwest of 

Merriueather, 5.5 miles downstream from 

Little Presque Isle River, and 2.0 miles 

east of Tula. 


04039500 South Branch Ontonagon Lat 46°31'58", long 89°16'37", in NW4 sec.26, 348 1939-41, 04-17-76 12.28 2,860 

River at Ewen, MI T.48 N., R.40 W.T 1942-71t,
Ontonagon County, on piers 


of old State Highway 28 bridge, at Ewen. 1972-76 


04041000 Perch River near Lat 46°31'06", long 88°39'48", in NE4 sec.34, 63.1 1913-15$, 04-17-76 9.70 560 

Sidnaw, ME T.48 N., R.35 W., Baraga County, at State 1957-76 


Highway 28, 2.5 miles east of Sidnaw. 


04042500 Otter River near Lat 46°50'09", long 88°38'12", in NE4 NE4 162 1943-72t, 04-17-76 9.40 3,240 

Elo, MI 	 sec.8, T.51 N., R.34 W., Houghton County, 1973-76 


50 feet upstream from highway bridge, 1.6 

miles north of Pelkie, 2.5 miles south of 

Elo, and 5.5 miles upstream from Otter Lake. 


04044200 Carp Creek at Lat 46°29'11", long 87°41'21", in NW4 sec.9, 16.5 1970-76 04-16-76 6.48 141 

Ishpeming, MI T.47 N., R.27 W., Marquette County, at 


bridge on Highway 41A, at Ishpeming. 


04044813 1\o Hearted River Lat 46°41'57", long 85°25'19", in NW4 SW4 201 1973-76 04-19-76 a7.74 1,600 

near Paradise, MI 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. 


04045538 West Branch Waiska Lat 46°21'18", long 84°35'35", in SW4 NW4 40.7 1973-76 04-05-76 7.60 620 

River near Brimley, sec.29, T.46 N., R.2 W., Chippewa County, 

MI at bridge on county road, 3.2 miles upstream 


from mouth, and 3.5 miles south of Brimley. 


04045559 East Branch Waiska Lat 46°25'07", long 84'28'24", in NW4 NE4 31.9 1973-76 04-05-76 12.59 807 

River near Brimley, sec.6, T.46 N., R.1 W., Chippewa County, at 

MI bridge on county road, 4.0 miles upstream 


from mouth, and 4.7 miles east of Brimley. 


Streams` tributary to-Lake Michigan 


04049500 Manistique River at Lat 46°14'00", long 85°55'40", in 5E4 sec.4, 341 1938-70$, 04-08-76 5.88 1,400 

Germfask, NE T.44 N., R.13 W.T 1971-76
Schoolcraft County, 600 


feet upstream from bridge on State Highway 

77, 1.0 mile south of Germfask. 


04055000 Manistique River Lat 46°05'05", long 86°03'35", in SE4 sec.28, 704 1938-70$, 04-08-76 18.14 5,340 

near Blaney, MI T.43 N. R.14 W.TT 1971-76
Schoolcraft County, 40 


feet downstream from logging bridge, 0.5 

mile downstream from Duck Creek, and 7 miles 

southwest of Blaney. 


04057000 Indian River near Lat 45'59'30", long 86°17'15", in NE4 sec.34, 302 1938-71$, 04-25-76 5.65 936 

Manistique, NE 	 T.42 N., R.16 W., Schoolcraft County, near 1972-76 


outlet of Indian Lake, 2.4 miles northwest 

of Manistique. 


04057900 Black River near Lat 46°25'08", long 87°53'21", in NE4 sec.2, 34.4 1961-68$, 04-17-76 3.74 282 

Republic, MI 	 T.46 N., R.29 W., Marquette County, at 1970-76 


bridge on county road, 4.4 miles east of 

Republic. 


04062300 Michigamme River at Lat 46°23'03", long 87°58'48", in SE4 sec.18, 240 1961-75$, 04-20-76 7.34 3,370 

Republic, MI 	 T.46 N., R.29 W., Marquette County, on left 1976 


bank 400 feet upstream from county highway 

bridge, 0.3 mile upstream from Trout Falls 

Creek, and 0.6 mile south of Republic. 


See footnotes at end of the table 
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Annual maximum discharge at crest-stage partial-record stations during water year 1976—Continued 


Annual maximum 

Station No. Station name Location 
Drainage 
area
(ni2) 

Period 
of 

record 
Date 

Gage 
height 
(feet) 

Dis-
charge 
(ft3/s) 

Streams tributary to Lake Michigan--Continued 

04096020 Galien River near Lat 41°49'39", long 86°39'21", in NE4 sec.32, 86.1 1973-76 03-05-76 8.95 830 
Union Pier, MI T.7 S., R.20 W., Berrien County, on down­

stream side of bridge on Union Pier Road, 
1.5 miles east of Union Pier. 

04097060 Little Portage Creek 
near Fulton, MI 

Lat 42°05'19", long 85°23'29", in SW4 sec.29, 
T.4 S., R.9 W., Kalamazoo County, at bridge 

27.0 1965-671, 03-05-76 
1972-76 

5.87 283 

on 38th Street, 2.8 miles southwest of 
Fulton. 

04097370 Flowerfield Creek Lat 42°03'50", long 85°39'44", in SW4 sec.l, 42.6 1964-76 03-27-76 1.96 86 
at Flowerfield, T.5 S., R.12 W., St. Joseph County, at 
MI Flowerfield Road, at Flowerfield. 

04098500 Fawn River near Lat 41°46'56", long 85°35'00", in SW4 sec.10, 192 1958-751, 03-06-76 4.75 613 
White Pigeon, MI T.8 S., R.11 W., St. Joseph County, on 1976 

right bank 0.3 mile downstream fiom bridge 
on county highway, 3.1 miles east of White 
Pigeon, and 3.5 miles upstream from Sherman 
Mill Creek. 

04112700 Sycamore Creek Lat 42°36'38", long 84°27'58", in NE4 NE4 39.5 1975-76 03-05-76 9.64 315 
near Mason, MI sec.31, T.3 N., R.1 W., Ingham County, at 

bridge on Harper Road, 0.7 mile downstream 
from Aurelius and VeVoy Drain, and 2.6 
miles northwest of Mason. 

04113090 Carrier Creek Lat 42°43'36", long 84°39'16", in SE1/4 SW4 7.18 1975-76 02-21-76 4.81 96 
near Grand Ledge, sec.15, T.4 N., R.3 W., Eaton County, at 
MI bridge on St. Joe Highway, 3.7 miles up­

stream from mouth, and 4.0 miles south­
east of Grand Ledge. 

04117000 Quaker Brook 
near Nashville, 

Lat 42°33'57", long 85°05'37", in NW4 sec.13, 
T.2 N., R.7 W., Barry County, on left bank 

7.60 1955-751, 02-21-76 
1976 

4.31: 141 

MI 150 feet upstream from culvert on county 
road, 500 feet upstream from small tribu­
tary, and 2.5 miles south of Nashville. 

04119055 Plaster Creek at Lat 42°54'46", long 85°39'02", in SE1/4 sec.7, 46.6 1974-76 12-15-75 9.84 850 
Grand Rapids, T.6 N., R.11 W., Kent County, on right 
MI downstream side of bridge on 28th Street, 

at Grand Rapids. 

04119160 Buck Creek at Lat 42°54'09", long 85°45'46", in SEU sec.18, 50.5 1974-76 03-05-76 8.48 650 
Grandville, MI T.6 N., R.12 W., Kent County,-on right 

downstream side of bridge on Wilson Avenue, 
at Grandville. 

*04120295 Black Creek near Lat 43°12'14", long 86°09'52", in NW4 NW4 b39 1974-76 - c -
Muskegon, ME sec.l, T.9 N., R.16 W., Muskegon County, 

at bridge on Mill Iron Road, 4.8 miles 
east of Muskegon. 

04121000 Muskegon River 
near Merritt, ME 

Lat 44°20'08", long 84°53'24", in NW4 NW4 
sec.2, T.22 N., R.5 W., Missaukee County, 

355 1946-731, 03-28-76 
1974-76 

8.59 1,290 

on right bank 35 feet upstream from bridge 
on State Highway 55, 2.7 miles east of 
Merritt. 

*04122223 Pentwater River Lat 43°43'27", long 86°22'36", in NW4 SW4 b78 1975-76 03-06-76 3.81 240 
near Hart, MI sec.5, T.15 N., R.17 W., Oceana County, at 

culverts on county road, 0.8 mile downstream 
from hydroelectric plant on Hart Lake, 1.8 
miles northwest of Hart. 

*04122230 North Branch Lat 43°47'42", long 86°21'30", in NE4 SE1/4 b44 1975-76 03.,06,76 2.48 192 
Pentwater River sec.8, T.16 N., R.17 W., Oceana County, 
near Pentwater, MI at bridge on U.S-. Highway 31, 3.5 miles 

northwest of Pentwater. 

04123500 Manistee River Lat 44°41'35", long 84°50'50", in SW4 NW4 159 1942-731, 0328-76 1.61 343 
near Grayling, MI sec.31, T.27 N., R.4 W., Crawford County, 1974-76 

on right bank 25 feet upstream from bridge 
on State Highway 72, 6.8 miles northwest 
of Grayling. 

04124500 East Branch Pine 
River near Tustin, 

Lat 44°06'09", long 85°31'02", in NE4 NW4 
sec.28, T.20 N., R.10 W., Osceola County, 

b63 1953-631, 03-28-76 
1964-76 

5.63 828 

MI 75 feet downstream from highway bridge, 
3.0 miles west of Tustin. 

See footnotes at end of the table 
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued 


Annual maximum 

Station No. Station name Location 
Drainage 

area 
(mil) 

Period 
of 

record 
Date 

Gage 
height 
(feet) 

Dis-
charge 
(ft3/s) 

Streams tributary to Lake Michigan--Continued 

04126200 Little Manistee Lat 44°11'00", long 86°10'00"Tin NE4 NE4 200 1956-751, 03-30-76 3.88 595 
River near sec.31, T.21 N., R.15 W., Manistee County, 1976 
Freesoil, MI 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. 

*04126600 Betsie River near Lat 44°36'02", long 86°05'57", in NW4 W1/4 b170 1975-76 03-27-76 4.97 1,070 
Benzonia, Na sec.2, T.25 N., R.15 W., Benzie County, at 

bridge on U.S. Highway 31, 1.2 miles south 
of Benzonia. 

*04127850 Boyne River near Lat 45°11'48", long 84°57'26", in NW=; SW4 b65 1975-76 03-27-76 3.27 431 
Boyne City, Na 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 

04132000 Black River near Lat 45°29'59", long 84°19'36", in NW1/4 NA 597 1942-741, 03-30-76 4.50 2,700 
Cheboygan, YE sec.21, T.36 N., R.1 E., Cheboygan County, 1975-76 

on left bank 0.3 mile downstream from Black 
Lake, 5.3 miles upstream from Alvarns Dam, 
and 12.6 miles southeast of Cheboygan. 

04132500 Thunder Bay River Lat 45°00'30", long 83°58'21", in NE4 SE4 232 1946-721, 03-25-76 8.87 1,010 
near Hillman, MI sec.8, T.30 N., R.4 E., Montmorency County, 1973-76 

on left bank 25 feet upstream from bridge 
on State Highway 32, 5.2 miles southwest 
of Hillman. 

04138000 East Branch Au Gres Lat 44°13'57", long 83°42'03", in NW4 NW4 b84 1950-731, 03-06-76 6.66 552 
River at McIvor, sec.10, T.21 N., R.6 E., Iosco County, 1974-76 
MI on right bank 25 feet downstream from 

bridge on Whittemore Road at MtIvor, and 
11.5 miles upstream from mouth. 

04138600 Gamble Creek at Lat 44°25'26", long 84°01'32", in SW4 SW4 9.47 1953-56, 03-31-76 4.07 82 
Lupton, MI sec.36, T.24 N., R.3 E., Ogemaw County, 1959-76 

at culvert on Lupton Road, 0.5 mile south 
of Lupton. 

04138700 Bixby Creek near Lat 44°26'06", long 84°07'16", in NE4 NW4 2.68 1953-76 03-31-76 4.91 107 
Rose City, NE sec.31, T.24 N., R.3 E., Ogemaw County, 

at bridge on State Highway 33, 0.9 mile 
north of Rose City. 

04138800 Houghton Creek at Lat 44°25'17", long 84°06'34", in NE4 NE4 13.3 1953-76 03-23-76 4.19 430 
Rose City, MI sec.6, T.23 N., R.3 E., Ogemaw County, 

at bridge on Rose City Road, 0.3 mile 
east of Rose City. 

04138900 Wilkins Creek near Lat 44°24'18", long 84°06'59", in NE4 NVI4 9.15 1953-76 03-31-76 3.43 193 
Rose City, MI sec.7, T.23 N., R.3 E., Ogemaw County, 

at bridge on State Highway 33, 1.1 miles 
south of Rose City. 

04139000 Houghton Creek Lat 44°23'45", long 84°02'50", in SE4 SE4 29.7 1950-721, 03-24-76 5.68 355 
near Lupton, MI sec.10, T.23 N., R.3 E., Ogemaw County, 1973-76 

2.7 miles southwest of Lupton. 

04139500 Rifle River at Lat 44°23'36", long 84°02'18", in SE4 SW4 56.8 1951-711, 03-24-76 9.67 530 
"The Ranch" sec.11, T.23 N., R.3 E., Ogemaw County, 1972-76 
near Lupton, ME at downstream side of bridge, 2.7 miles 

south of Lupton. 

04140000 Prior Creek near Lat 44°20'06", long 84°04'06", in SE4 SE4 21.4 1950-721, 03-24-76 5.31 255 
Selkirk, NE sec.33, T.23 N., R.3 E., Ogemaw County, 1973-76 

on right bank 20 feet upstream from cul­
verts on Peters Road, 1.5 miles north 
of Selkirk. 

04140200 Klacking Creek near Lat 44°20'05", long 84°08'46", in NE4 NE4 7.51 1953-76 03-20-76 2.93 175 
Selkirk, NU sec.2, T.22 N., R.2 E., Ogemaw County, 

at bridge on Campbell Road, 4.0 miles 
northwest of Selkirk. 

See footnotes at end of the table 
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued 


Annual maximum 

Station No. Station name Location 
Drainage 

area 
(mg) 

Period 
of 

record 
Date 

Gage 
height 
(feet) 

Dis-
charge 
(ft3/s) 

Streams tributary to Lake Huron-Continued 

04141100 Shepards Creek Lat 44°18'27", long 84°05'05", in SE4 SE4 4.44 1953-76 03-20-76 4.40 310 
near Selkirk, MI sec.8, T.22 N., R.3 E., Ogemaw County, at 

bridge on Bedtelyon Road, 1.1 miles south­
west of Selkirk. 

04144180 Jones Creek near Lat 42°53'02", long 83°52'27", in SE4 sec.28, 7.60 1970-76 02-15-76 7.18 112 
Gaines, MI T.6 N.TR.5 E., Genesee County, at bridge 

on Baldwin Road, 1.7 miles northeast of 
Gaines. 

04144200 Porter Drain near Lat 42°53'26", long 83°50'59", in SE4 sec.27, 4.68 1970-76 12-15-75 4.08 65 
Gaines, MI T.6 N., R.5 E., Genesee County, at bridge 

on Seymour Road, 3.2 miles east of Gaines. 

04144220 Jones Creek at Lat 42°54'45", long 83°54'27", in SE4 sec.17, 23.4 1970-76 12-15-75 8.52 410 
Duffield, MI T.6 N.TR.5 E., Genesee County, at bridge 

on Grand Blanc Road, 1.0 mile south of 
Duffield. 

404146020 South Branch Flint Lat 43°04'44", long 83°18'25", in SE4 sec.29, 160 1974-76 02-23-76 8.18 770 
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 83°33'31", in SE4 sec.18, 9.17 1970-76 12-15-75 3.81 277 
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 43°08'11", long 83°32'27", in NE4 sec.5, 4.90 1970-76 12-15-75 4.59 70 
near Otisville, MI T.8 N., R.8 E., Genesee County, at bridge 

on Frances Road, 2.2 miles south of Otis­
ville. 

04148120 Kearsley Creek Lat 42°57'15", long 83°32'42", in NE4 sec.5, 55.7 1970-76 12-15-75 7.25 340 
near Atlas, MI T.6 N.TR.8 E., Genesee County, at bridge 

on Jordan Road, 1.2 miles north of Atlas. 

04148139 Black Creek near Lat 43°01'28", long 83°33'24", in SE4 sec.7, 22.8 1970-76 02-22-76 6.64 250 
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 43°04'01", long 83'36'59", in SE4 sec.27, 5.50 1970-76 12-15-75 4.30 245 
near Genesee, MI T.8 N., R.7 E., Genesee County, at bridge 

on Genesee Road, 3.1 miles south of 
Genesee. 

04148200 Swartz Creek near 
Holly, MI 

Lat 42°49'39", long 83°37'42", in SW4 sec.15, 
T.5 N., R.7 E., Oakland County, on right 

12.0 1956-75$, 03-05-76 
1976 

3.58 84 

bank 25 feet downstream from bridge on 
Elliot Road, 2.4 miles north of Holly. 

04148255 Swartz Creek near Lat 42°53'09", long 83°41'29", in SE4 sec.25, 36.0 1970-76 12-15-75 5.50 190 
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 42°58'22", long 83°45'43", in SW4 sec.28, 67.2 1970-76 02-21-76 8.26 820 
Swartz Creek, MI T.7 N., R.6 E., Genesee County, at bridge 

on Bristol Road, 3.9 miles east of Swartz 
Creek. 

04148265 Kimball Drain near Lat 42°55'15", long 83°49'51", in NE4 sec.14, 10.6 1970-76 12-15-75 7.07 200 
Swartz Creek, MI T.6 N., R.5 E., Genesee County, at bridge 

on Mbrrish Road, 2.4 miles south of Swartz 
Creek. 

04148270 West Branch Swartz Lat 42°58'22", long 83°46'08", in SW4 sec.28, 40.8 1970-76 12-15-75 9.50 1,100 
Creek near Swartz T.7 N., R.6 E., Genesee County, at bridge 
Creek, MI on Bristol Road, 3.2 miles east of Swartz 

Creek. 

04148410 Thread Creek near Lat 42°53'19", long 83°32'10", in SE4 sec.29, 28.5 1970-76 02-15-76 4.32 163 
Goodrich, MI T.6 N.TR.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 1970-76 12-15-75 6.43 192 
Flushing, MI T.8 N., R.5 E., Genesee County, at bridge 

on Potter Road, 1.2 miles south of Flushing. 

See footnotes at end of the table 
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Station No. 


04148620 


04148640 


04148740 


04148800 


04148900 


04149300 


04151000 


04153500 


04154500 


04159900 


*04160350 


04161500 


04161760 


04164010 


04164050 


Annual maximum discharge at crest-stage partial-record stations during water year 1976—Continued 


Annual maximum 

Drainage Period 
 Gage Dis-


Station name Location 	 of 
 Date height charge
(m14) record 
 (feet) (ft /s) 


Streams tributary to Lake Huron--Continued 


Freeman Drain near Lat 43°07'04", long 83°53'37", in SE4 sec.5, 8.21 1970-76 12-15-75 6.01 258 

Montrose, MI T.8 N., R.5 E., Genesee County, at bridge 


onT
Mt. Mbrris Road, 4.0 miles south of 

Mbntrose. 


Armstrong Creek 	 Lat 43°08'04", long 83°50'03", in 5E4 sec.35, 11.0 1970-76 12-15-75 5.92 235 

near Montrose, MI 	 T.9 N., R.5 E., Genesee County, at bridge 


on Mbrrish Road, 4.1 miles southeast of 

Montrose. 


Central-Stadler Lat 43°09'46", long 83°50'14", in SE4 sec.23, 14.2 1970-76 03-03-76 5.44 260 

Drain near T.9 N., R.5 E., Genesee County, at bridge 

Montrose, MI on Wilson Road, 3.1 miles east of Montrose. 


Pine Run near 	 Lat 43°12'42", long 83°48'54", in SE4 sec.l, 27.8 1970-76 03-03-76 8.73 630 

Montrose, MI 	 T.9 N., R.5 E., Genesee County, at bridge 


on Elms Road, 4.7 miles northeast of. 

Montrose. 


Silver Creek near Lat 43°12'54", long 83°45'55", in NW4 sec.4, 4.01 1970-76 03-03-76 4.08 123 

Clio, MI T.9 N., R.6 E., Genesee County, at bridge 


on Weir Road, 3.0 miles northwest of Clio. 


Misteguay Creek 	 Lat 43°01'31", long 83°54'41", in NE4 sec.7, 17.4 1970-76 12-15-75 9.18 730 

near Flushing, MI 	 T.7 N., R.5 E., Genesee County, at bridge 


on Duffield Road, 3.7 miles southwest of 

Flushing. 


Cass River at Vassar, Lat 43°22'15", long 83°34'52", in NW4 SW4 d710. 1949-70*, 03-06-76 17.7 11,900 

MI sec.7, T.11 N., R.8 E., Tuscola County, 1971-76 


at bridge on State Highway 15, at Vassar. 


Salt River near 	 Lat 43°42'10", long 84°28'14", in NE4 SE4 138 1935-71*, 03-21-76 15.8 4,800 

North Bradley, MI 	 sec.7, T.15 N., R.1 W., Midland County, 1972-76 


at bridge on North Saginaw Road, 1.1 miles 

southeast of North Bradley. 


Chippewa River 	 Lat 43°35'40", long 84°22'10", in NE4 NE4 597 1947-72*, 03-22-76 8.83 7,320 

near Midland, MI 	 sec.24, T.14 N., R.1 W., Midland County, 1973-76 


on upstream side of bridge on Meridian 

Road, 6.5 miles southwest of Midland. 


Streams tributary to St. Clair River 


Mill Creek near 	 Lat 43°03'16", long 82°44'05", in NW4 sec.8, 169 1963-75*, 03-05-76 7.72 2,150 

Avoca, MI 	 T.7 N., R.15 E., St. Clair County, on left 1976 


bank at downstream side of bridge on Bricker 

Road, 0.2 mile upstream from Gleason Drain, 

and 2.3 miles west of Avoca. 


Pine River near 	 Lat 42°52'49", long 82°34'04", in NE4 sec.9, 135 1974-76 03-03-76 19.05 2,400 

Rattle Run, MI 	 T.5 N., R.16 E., St. Clair County, on right 


downstream wingwall of bridge on Gratiot 

Road, 1.9 miles northeast of Rattle Run. 


Streams tributary to Lake St. Clair 


Paint Creek near Lat 42°46'03", long 83°13'12", in NE4 sec.13, 38.5 1959-75*, 03-05-76 3.59 253 

Lake Orion, MI T.4 N., R.10 E., Oakland County, on left 1976 


bank 100 feet upstream from railroad bridge, 

1.6 miles southeast of Lake Orion, and 2.8 

miles upstream from Trout Creek. 


West Branch Stony Lat 42°43'53", long 83°06'02", in SE4 sec.25, 22.5 1965-76 03-05-76 3.60 210 

Creek near T.4 N., R.11 E., Oakland County, at bridge 

Washington, MI on Huron-Clinton Metropolitan Park Road, and 


3.4 miles west of Washington. 


North Branch Clinton Lat 42°54'59", long 83°02'42", in NE4 sec.28, 9.56 1959-62, 04-25-76 4.79 215 

River at Almont, T.6 N., R.12 E., Lapeer County, at bridge 1963-68*, 

MI on State Highway 53, at Almont. 1969-76 


North Branch Clinton Lat 42°49'11", long 82°58'35", in NW4 sec.31, 49.7 1959-64, 02-16-76 e4.51 1,250 

River near Romeo, T.5 N., R.13 E., Macomb County, at bridge 1965-69*, 

MI on 33 Mile Road, 2.2 miles northeast of 1970-76 


Romeo. 


See footnotes at end of the table 
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued 


Annual maximum 

Station No. Station name Location 
Drainage 
area 
(m12) 

Period 
of 

record 
Date 

Gage 
height 
(feet) 

Dis-
charge 
(ft3/s) 

Streams tributary to Lake St. Clair--Continued 

04164150 North Branch Clinton Lat 42°43'50", long 82°54'23", in NE% sec.34, 89.6 1959-67, 02-17-76 6.92 1,830 
River near Meade, T.4 N., R.13 E., Macomb County, on left 1968-725, 
MI bank at bridge on 27 Mile Road, 1.9 miles 1973-76 

northwest of Meade. 

04164200 Coon Creek near Lat 42°47'41", long 82°52'58", in SW% sec.l, 10.0 1959-65, 03-03-76 f5.61 250 
Armada, MI T.4 N., R.13 E., Macomb County, at bridge 

on North Road, 3.4 miles south of Armada. 
1966-705, 
1971-76 

04164250 Tupper Brook at Lat 42°45'42", long 82°54'04", in NW% sec.23, 8.62 1959, 03-02-76 6.60 392 
Ray Center, MI T.4 N., R.13 E., Macomb County, at bridge 

on 29 Mile Road, at Ray Center. 
1960-648, 
1965-76 

04164350 Highbank Creek near Lat 42°28'24", long 82°51'08", in NW% sec.6, 14.9 1959-65, 03-02-76 15.34 760 
Armada, MI T.4 N., R.14 E., Macomb County, at bridge 1966-705, 

on 32 Mile Road, 3.0 miles southeast of 1971-76 
Armada. 

04164360 East Branch Coon 
Creek near New 
Haven, MI 

Lat 42°45'46", long 82'50'57", in NWT sec.19, 
T.4 N., R.14 E., Macomb County, at bridge 
on 29 Mile Road, 3.4 miles northwest of 

36.1 1959-67, 02-22-76 
1967-728, 
1973-76 

7.91 1,120 

New Haven. 

04164400 Deer Creek near Lat 42°42'39", long 82°51'32", in NW% sec.6, 12.7 1959-60, 04-25-76 7.30 461 
Meade, MI T.3 N., R.14 E., Macomb County, at bridge 1961-655, 

on .25% Mile Road, 0.9 mile southeast of 1966-76 
Meade. 

04164450 McBride Drain Lat 42°41'14", long 82°55'14", in NE4 NE% 5.79 1960-648, 03-02-76 8.48 130 
near Macomb, MI sec.16, T.3 N., R.13 E., Macomb County, at 1965-76 

bridge on 24 Mile Road, 2.2 miles southeast 
of Macomb. 

04164600 Middle Branch Lat 42°42'03", long 82°59'44", in SEA sec.2, 22.2 1959-64, 04-25-76 9.93 617 
Clinton River T.3 N., R.12 E., Macomb County, at bridge 1965-695, 
near Macomb, MI on Schoenherr Road, 2.0 miles west of 1971-76 

Macomb. 

04165200 Gloede Ditch near 
Waldenburg, MI 

Lat 42°37'39", long 82°57'10", in SW% sec.32, 
T.3 N., R.13 E., Macomb County, 2.2 miles 
south of Waldenburg. 

16.0 1959, 04-25-76 
1960-648, 
1965-76 

17.08 360 

Streams tributary to Detroit River 

04168660 Frank and Poet Drain 
at Trenton, MI 

Lat 42°09'19", long 83°12'22",, in NW% sec.13, 
T.4 S., R.10 E., Wayne County, at bridge 

19.3 1972-76 02-17-76 8.13 275 

on King Road, at Trenton. 

Streams tributary to Lake Erie 

04168800 Huron River near Lat 42°41'35", long 82°29'56", in NW% SE4 14.0 1974-76 03-04-76 2.24 74 
Andersonville, MI sec.3, T.3 N., R.8 E., Oakland County, on 

downstream side of culvert on White Lake 
Road, 2.5 miles south of Andersonville. 

04169500 Huron River at Lat 42°35'25", long 83°29'05", in NE4 SE% 57.3 1946-755, 03-05-76 2.48 145 
Commerce, MI sec.10, T.2 N., R.8 E., Oakland County, 1976 

on downstream left abutment of bridge on 
Commerce Road, 10 feet upstream from 
Hayes Creek, and 0.2 miles east of Commerce. 

04172500 Portage River near Lat 42°25'40", long 83°57'35", in SW% sec.34, 79.1 1945-715, 03-05-76 4.46 264 
Pinckney, MI T.1 N., R.4 E., Livingston County, at bridge 1972-76 

on Tiplady Road, 2.0 miles upstream from 
Little Portage Lake, and 2.2 miles south­
west of Pinckney. 

See footnotes at end of the table 
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued 


Annual maximum 


Station No. Station name Location 
Drainage 
are 
(ml 

Period 
of 

record 
Date 

Gage 
height 
(feet) 

Dis-
charge 
(ft3/s) 

Streams tributary to Lake Erie--Continued 

04173250 Mill Creek near Lat 42°15'56", long 83°56'45", in NE'Tsec.34, 47.3 1973-76 03-05-76 9.48 520 
Lima Center, MI T.2 S., R.4 E., Washtenaw County, at 

Guenther Road, 2.0 miles upstream from 
North Fork Mill Creek, and 2.2 miles south 
of Lima Center. 

t Operated as a continuous-record gaging station. 

* Also a low-flow partial-record station. 

a Occurred April 5, 1976 (backwater from sand bar at mouth). 

b Approximately. 

c Annual maximum stage not determined. 

d Revised. 

e Backwater from ice. 

f Maximum gage height observed. 




DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITEST
557 


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 1976 


Measured Measurements 
Drainage previously 

Stream Tributary to Location 
area
(no) 

(water 
years) 

Discharge 
DateT(ft3/s) 

Streams tributary to Lake Superior 

Welsh Creek Montreal River Lat 46°29'30", long 90°10'23", in NW4 NW4 a5 1969-70, 08-24-76 *0.29 
sec.10, T.47 N., R.47 W., Gogebic County, 1975 
above county road above Ironwood Township 
sewage plant, 2 miles north of Ironwood, MI. 

Montreal River Lake Superior Lat 46°30'26", long 90°13'47", in SE4 SW4 80.6 1970-71, 08-25-76 *4.71 
sec.31, T.48 N., R.47 W., Michigan meridian, 1973,1975 
Gogebic County, 0.2 mile above Spring Creek, 
and 4.2 miles northwest of Ironwood, MI. 

Spring Creek Mbntreal River Lat 46°30'47", long 90°09'22", in SW4 sec.35, a7 1962,1975 08-24-76 *.29 
T.48 N., R.47 W., Gogebic County, 4 miles 
north of Ironwood, MI. 

Mild Creek do Lat 46°34'12", long 90°10'35", in NW4 SW4 a17 08-31-76 *b.02 
sec.10, T.48 N., R.47 W., Gogebic County, at 
county road, 8 miles north of Ironwood, MI. 

Black River Lake Superior Lat 46°28'26", long 90°00'06", in NW4 sec.13, 78.0 1922c, 08-23-76 *1.58 
T.47 N., R.46 W., Gogebic County, at bridge, 1924.29c, 
in Ramsay, MI. 1969-70, 

1975 

Plymouth Mine 
Pond Outlet 

Alward Creek Lat 46°28'14", long 89°58'56", in SE4 NW4 
sec.18, T.47 N., R.45 W., Gogebic County, 

1974.75 11-05-75 
02-04-76 

*.56 
*1.17 

at culvert on Plymouth Road, at Ramsay, MI. 03-16-76 *1.39 
08-23-76 *.60 

Little Black 
River 

Sunday Lake Lat 46°28'00", long 89°56'40", in SW4 sec.16, 
T.47 N., R.45 W., Gogebic County, at county 

a24 08-30-76 *0 

road, 0.5 mile south of Wakefield, MI. 

do Black River Lat 46°28'48", long 89°58'30", in SW4 SE4 a28 08-30-76 *.02 
sec.7, T.47 N., R.45 W., Gogebic County, at 
bridge on U.S. Highway 2, 2 miles west of 
Wakefield, MI. 

Jackson Creek do Lat 46°27'05", long 89°51'58", in SE4 SE4 a17 1975 08-23-76 *0 
sec.24, T.47 N., R.45 W., Gogebic County, at 
bridge on U.S. Highway 2, 3.5 miles southeast 
of Wakefield, ME. 

do do Lat 46°30'56", long 89°52'52", in NW4 sec.36, a40 1969-70 08-25-76 *.58 
T.48 N., R.45 W., Gogebic County, at bridge 
on State Highway M-28, 4.0 miles northeast 
of Wakefield, MI. 

Planter Creek Jackson Creek Lat 46°29'56", long 89°55'39", in NW4 SW4 sec.3, - 08-30-76 *.61 
T.47 N., R.45 W., Gogebic County, at culverts 
on county highway, 1 mile north of Wakefield, 
MI. 

Unnamed Kallander Creek Lat 46°28'46", long 90°03'07", in NE4 sec.9, a.3 1970 08-24-76 *0 
tributary T.47 N., R.46 W., Gogebic County, at culverts 

on County Road 513, 0.1 mile above mouth, in 
Bessemer, MI. 

Kallander Creek Black River Lat 46°28'52", long 90°02'59", in NW4 sec.10, al.2 1970,1975 08-24-76 *0 
T.47 N., R.46 W., Gogebic County, immediately 
above Bessemer sewage plant, 0.1 mile below 
unnamed tributary, in Bessemer, MI. 

Powder Mill do Lat 46°30'39", long 90°04'22", in SW4 sec. 33, 16.8 1970 08-24-76 *.06 
Creek T.48 N., R.46 W., Gogebic County, at mouth, 

2.0 miles northwest of Bessemer, MI. 

Black River Lake Superior Lat 46°39'29", long 90°02'38", in NW4 sec.10, 257 1970 08-24-76 *19.1 
T.49 N., R.46 W., Gogebic County, 0.7 mile 
above mouth, at Rainbow Falls, 12.0 miles 
north of Bessemer, MI. 

Little Presque 
Isle River 

Presque Isle 
River 

Lat 46°24'18", long 89°46'45", in NW4 sec.11, 
T.46 N., R.44 W., Gogebic County, at U.S. 

a21 1947-48 08-23-76 *2.76 

Highway 2, near Mhrenisco, MI. 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 

Measured Measurements 

Stream Tributary to Location 

Drainage 
area
(niz) 

previously 
(water 
years) Date 

Discharge 
(ft3/s) 

Streams tributary to Lake Superior--Continued 

Presque Isle 
River 

Lake Superior Lat 46°32'49", long 89°46'38", in NW4 sec.23, 
T.48 N., R.44 W., Gogebic County, at bridge 
on State Highway 28, 2.0 miles east of Tula, 

261 1945-73c, 
1974-75de 

08-25-76 *31.4 

MI. 

do do Lat 46°41'46", long 89°58'26", in SE4 sec.30, 
T.50 N., R.45 W., Gbgebic County, 1.0 mile 
above mouth, 10.0 miles north of Connorville, 

358 1969-70, 
1972-75de 

08-25-76 *39.7 

MI. 

Little Iron 
River 

do Lat 46°49'33", long 89°35'13", in 90.1 sec.12, 
T.51 N., R.42 W., Ontonagon County, 0.2 mile 

17 1970 08-26-76 *.34 

above mouth, 0.6 mile east of Silver City, MI. 

Iron River do Lat 46°48'54", long 89°34'10", in NW4 sec.13, 100 1952,1970 08-26-76 *1.16 
T.51 N., R.42 W., Ontonagon County, 1.0 mile 
above mouth, at Bonanza Falls, 1 mile south 
of Silver City, MI. 

Mineral River do Lat 46°44'00", long 89°33'46", in Nh sec.16, 
T.50 N., R.42 W., Ontonagon County, at bridge 
on State Highway M-64, 1.5 miles southeast of 
White Pine, MI. 

6.80 1942,1970, 
1975 

08-25-76 *0 

do do Lat 46°45'44", long 89°34'30", in NE4 sec.5, 
T.50 N., R.42 W., Ontonagon County, at bridge 
on State Highway M-64, at White Pine, MI. 

10.5 1952,1970, 
1975 

08-25-76 *0 

Cranberry River do Lat 46°50'34", long 89°25'12", in NE4 SE4 sec.6, 20.3 1970 08-26-76 *0 
T.51 N., R.40 W., Ontonagon County, at mouth, 
0.7 mile east of Green, MI. 

Deer Creek Potato River Lat 46°45'34", long 89°17'09", in NE4 sec.1, 18.3 1942 08-26-76 *b.05 
T.50 N., R.41 W., Ontonagon County, 8 miles 
southwest of Ontonagon, MI. 

Cunningham Creek do Lat 46°45'16", long 89°17'16", in SE4 sec.1, 2.51 1942 08-26-76 *0 
T.50 N., R.41 W., Ontonagon County, 8.5 
miles southwest of Ontonagon, MI. 

Potato River Lake Superior Lat 46°51'12", long 89°23'16", in SE4 SW4 22.4 1970 08-26-76 *0 
sec.33, T.52 N., R.40 W., Ontonagon County, 
at mouth, 2.5 miles northeast of Green, Na. 

Middle Branch 
Ontonagon River 

Ontonagon River Lat 46°16'30", long 89°10'39", in Nigh NA 
sec.27, T.45 N., R.39 W., Gbgebic County, at 
bridge on U.S. Highway 45, 0.1 mile north of 
Watersmeet, MI. 

48.0 1967, 
1969-71, 
1975 

08-26-76 *19.7 

Trout Creek Middle Branch 
Ontonagon River 

Lat 46°29'04", long 88°59'57", in NA SE4 sec. 
12, T.47 N., R.38 W., Ontonagon County, at 
bridge on Duluth, South Shore, and Atlantic 

a23 1967, 
1969-70 

08-26-76 *11.1 

Railway, 0.6 mile east of Trout Creek, MI. 

Baltimore River Ontonagon River Lat 46°32'01", long 89°12'18", in NE4 sec.29, 
T.48 N., R.39 W., Ontonagon County, 1.3 miles 

19.2 1942,1975 08-26-76 *2.85 

west of Bruce Crossing, MI. 

Clear Creek Baltimore River Lat 46°32'07", long 89°10'54", in SE4 SE4 sec. 
21, T.48 N., R.39 W., Ontonagon County, at 
box culvert on State Highway 28, 0.1 mile 

8.51 1942,1967, 
1969-70, 
1975 

08-26-76 *3.81 

west of Bruce Crossing, MI. 

East Branch 
Ontonagon River 

Ontonagon River Lat 46°29'09", long 88°53'22", in NE4 sec.11, 
T.47 N., R.37 W., Houghton County, at rail­
road bridge at U.S. Forest Service ranger 

a69 08-26-76 *25.2 

station, in K6ntani-N1, 

Adventure Creek East Branch 
Ontonagon River 

Lat 46°44'46", long 89°03'49", in SE4 Nigh 
sec.9, T.50 N., R.38 W., Ontonagon County, 
between Milwaukee, St. Paul, and Pacific 

a5 1969-70, 
1975 

08-26-76 *0 

Railway and county road, 1.5 miles south­
east of Mass, MI. 

Merriweather 
Creek 

Lake Gogebic Lat 46°34'04", long 89°38'58", in SW4 sec.11, 
T.48 N., R.43 W., Ontonagon County, at 
bridge on State Highway 28, 0.6 mile south­

25.2 1970,1975 08-25-76 *0 

west of Merriweather, MI. 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976—Continued 


Measured Measurements 

DrainageT
previously 

areaT Discharge
(water

T
Stream Tributary toTLocationT(mil) DateT
years) (ft3/s) 


Streams tributary to Lake Superior--Continued 

Flintsteel River Lake Superior Lat 46°51'59", long 89°11'48", in SW4 SE4 sec. a42 1963 08-26-76 *0.04 
25, T.52 N., R.39 W., Ontonagon County, at 
bridge on county road, 5.5 miles east of 
Ontonagon, MI. 

West Branch Firesteel River Lat 46°47'06", long 89°01'42", in NW14 sec.29, a29 1963 08-26-76 *8.87 
Firesteel River T.51 N., R.37 W., Ontonagon County, at bridge 

on State Highway M-26, 3.5 miles northeast of 
Mass, MI. 

East Branch do Lat 46°47'53", long 89°01'03", in 5E4 sec.20, a13 1963 08-26-76 *5.10 
Firesteel River T.51 N., R.37 W., Ontonagon County, at bridge 

on State Highway M-26, 4 miles northeast of 
Mhss, Ma. 

Hills Creek Lake Superior Lat 47°16'52", long 88°26'47", in SW4 NA sec.l, a2 1975 07-29-76 *.10 
T.56 N., R.33 W., Houghton County, 1.1 miles 
north of Centennial Heights, MI. 

Eagle River do Lat 47°24'50", long 88°17'53", in NW4 NMI sec. 21.0 1975 07-29-76 *2.30 
19, T.58 N., R.31 W., Keweenaw County, at 
bridge on State Highway 26, at Eagle River, 
MI. 

Tioga Creek Sturgeon River Lat 46°34'32", long 88°20'25", in NW1/4 sec.8, 18.5 1957-58 08-30-76 *.08 
T.48 N., R.32 W., Baraga County, at U.S. 
Highway 41, 10 miles east of Covington, MI. 

Perch River do Lat 46°31'06", long 88°39'48", in NE4 sec.34, 
T.48 N., R.35 W., Baraga County, at State 

63.1 1913-15c, 
1957-75e 

08-26-76 *7.16 

Highway 28, 2.5 miles east of Sidnaw, MI. 

Sidnaw Creek do Lat 46°32'48", long 88°43'49", in N1/4 sec.19, 17.6 1957-58 08-26-76 *2.94 
T.48 N., R.35 W., Houghton County, at culvert 
on county road, 3 miles north of Sidnaw, MI. 

Sturgeon River Portage Lake Lat 46°40'18", long 88°36'55", in NE4 SE4 sec. a335 1969-70 08-26-76 *70.0 
6, T.49 N., R.35 W., at bridge on U.S. Forest 
Service Road 193, 4.5 miles southwest of 
Prickett Dam, 13 miles southwest of L'Anse, 
MI. 

Little Otter North Branch Lat 47°01'58", long 88°36'55", in NW4 SW4 a3.5 1970 08-25-76 *.28 
River Otter River sec.34, T.54 N., R.34 W., Houghton County, 

at bridge on county road, 2.5 miles south 
of Baltic, MI. 

Otter River Otter Lake Lat 46°50'09", long 88°38'12", in NE4 NE4 
sec. 8, T.51 N., R.34 W., Houghton County, 
50 feet upstream from highway bridge, 1.6 

162 1943-72c, 
1973-75e 

08-25-76 *71.4 

miles north of Pelkie, MI, 2.5 miles south 
of Elo, MI, 5.5 miles upstream from Otter 
Lake. 

Gooseneck Creek Portage Lake Lat 47°07'45", long 88°29'27", in SE4 SE4 a5 1975 07-29-76 *.11 
sec.28, T.55 N., R.33 W., Houghton County, 
at bridge on State Highway 26, 0.5 mile 
northeast of Dollar Bay, MI. 

Slaughterhouse Scales Creek Lat 47°16'42", long 88°23'21", in NW' SE4 a8 1975 07-29-76 *.85 
Creek sec.5, T.56 N., R.32 W., Houghton County, 

at end of road, 0.3 mile south of Copper City, 
MI. 

Hammel Creek Trap Rock River Lat 47°12'17", long 88°24'16", in NE4 SE4 a5 1969-70, 07-29-76 *.15 
sec.31, T.56 N., R.32 W., Houghton County, 1975 
at bridge on county road, 0.5 mile above 
mouth, at Lake Linden, MI. 

Sawmill Creek Torch Lake Lat 47°11'10", long 88°23'37", in SW4 SE4 a5 1975 07-29-76 *.52 
sec.5, T.55 N., R.32 W., Houghton County, 
at bridge on county highway, 1,000 feet 
upstream from mouth, 0.8 mile east of 
Lake Linden, MI. 

Simile Creek Keweenaw Bay Lat 46°44'58", long 88°30'34", in Nigh sec.12, 
T.50 N., R.34 W., Baraga County, at bridge 

all 1969-70, 
1975 

07-28-76 *.42 

on D.S.S.& A. Railway, 2.0 miles southwest 
of Baraga, MI. 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 

Measured TMeasurements 
Drainage Tpreviously 

T

area T(water TDischarge 
Stream TTributary to TLocation T(mil) Tyears) TDate T(ft3/s) 

Streams tributary to Lake Superior--Continued 

Falls River TKeweenaw Bay TLat 46°45'06", long 88°27'08", in SE4 sec.5, T47.9 T1955-56, T07-28-76 T*16.2 
T.50 N., R.33 W., Baraga County, at bridge T1975 
on U.S. Highway 41, 0.5 mile upstream from 
mouth, at L'Anse, MI. 

Linden Creek Tdo TLat 46'45'37", long 88°26'48", in SW4 NW4 Ta9 T1975 T07-28-76 T*1.71 
sec.4, T.50 N., R.33 W., Baraga County, 300 T 08-30-76 T*1.33 
feet upstream from municipal sewage treat- 
ment plant, at L'Anse, MI. 

Silver River THuron Bay TLat 46°48'16", long 88°18'58", in NW4 sec.24, Ta64 T1963,1970 T08-24-76 T*6.86 
T.51 N., R.32 W., Baraga County, 7.5 miles 
northeast of L'Anse, MI. 

Slate River Tdo TLat 46'50'00", long 88°15'31", in NE4 sec.8, T18.3 T08-25-76 T*.79 
T.51 N., R.31 W., Baraga County, at bridge 
on county road, 3.0 miles southwest of 
Skanee, MI. 

Huron River TLake Superior TLat 46°51'54", long 88°04'57", in NW4 sec.35, T74.0 T1964,1970, T08-25-76 T*4.74 
T.52 N., R.30 W., Marquette County, 6 miles T1975 
east of Skanee, MI. 

Salmon Trout Tdo TLat 46°50'56", long 87°47'56", in NE4 sec.l, Ta40 T1970-71 T08-19-76 T*29.9 
River T T.51 N., R.28 W., Marquette County, at bridge 

on county road, 4 miles northwest of Big Bay, 
MI. 

Yellow Dog TLake Independence Lat 46°45'26", long 87°39'40", in SW4 sec.31, Ta68 T1963,1970 T08-19-76 T*30.6 
River T T.51 N., R.26 W., Marquette County, at bridge 

on County Road 550, 5 miles southeast of 
Big Bay, MI. 

Big Garlic TSauk Head Lake TLat 46°42'09", long 87°34'23", in SE4 NE4 sec. T15.9 T08-23-76 T*5.46 
River T 29, T.50 N., R.26 W., Marquette County, above 

Wilson Creek, at bridge to Garlic Mountain, 
11 miles southeast of Big Bay, MI. 

Garlic River TLake Superior TLat 46°40'27", long 87°32'27", in SE4 NW4 sec.3, Tal5 T- T08-23-76 T*1.30 
T.49 N., R.26 W., Marquette County, at bridge 
on County Road 550, 13.5 miles southeast of 
Big Bay, MI. 

Carp River Tdo TLat 46°31'50", long 87°36'14", in N1/2  sec.30, T43.8 T1963,1975 T08-24-76 T31.0 
T.48 N., R.26 W., Marquette County, at 
Baldwin Road, 1.75 miles north of Negaunee, 
MI. 

do Tdo TLat 46°31'37", long 87°33'39", in sec.33, T52.2 T1963,1975 T08-24-76 T32.8 
T.48 N., R.26 W., Marquette County, at 
County Road 492, 2.5 miles northeast of 
Negaunee, MI. 

do Tdo TLat 46°29'39", long 87°28'15", in SE4 sec.6, Ta62 T1975 T08-23-76 T37.0 
T.47 N., R.25 W., Marquette County, at 
county road, 200 ft upstream from Carp Lake, 
5.5 miles west of Harvey, NU. 

Morgan Creek TCarp River TLat 46°31'10", long 87'30'44", in NE4 NE4 Ta2 T1969 T08-18-76 T*3.08 
sec.35, T.48 N., R.26 W., Marquette County, 
at bridge on L.S.E. I. Railway, 5 miles east 
of Negaunee, MI. 

do Tdo TLat 46°30'26", long 87°26'30", in SE4 SW4 T6.75 T1965-70d T08-18-76 T*9.52 
sec.33, T.48 N., R.25 W., Marquette County, 
800 feet upstream from mouth, 3.5 miles 
southwest of Marquette, MI. 

Carp River TLake Superior TLat 46°30'37", long 87°23'25", in NE4 SW4 T- T- T08-18-76 T13.3 
sec.35, T.48 N., R.25 W., Marquette County, 
300 feet south of powerplant on canal, 1 mile 
south of Marquette, MI. 

Carp Canal TCarp River TLat 46°31'16", long 87°23'04", in NW4 SW4 T- T- T08-18-76 T36.0 
sec.36, T.48 N., R.25 W., Marquette County, 
at mouth, 1 mile south of Marquette, Na. 

Mud Creek TChocolay River TLat 46°27'50", long 87°11'46", in SW4 sec.16, Tal3 T1972-74 T07-13-76 T*.03 
T.47 N., R.23 W., Marquette County, at bridge T08-30-76 T*0 
on County Road 480, 2.8 miles east of Mangum, T 09-13-76 T*0 
MI. 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 

Stream Tributary to Location 

Drainage 
area
(mg) 

Measured 
previously 
(water 
years) 

Measurements 

Discharge 
DateT(ft3/s) 

Streams tributary to Lake Superior--Continued 

Deer Lake Outlet Lake Superior Lat 46°28'39", long 86°56'12", in NE4 NE4 
sec.17, T.47 N., R.21 W., Alger County, at 
culvert on State Highway M-28, at Shelter 
Bay, 4.5 niles'east of Deerton, MI. 

6.81 08-30-76T*0 

Anna River South Bay Lat 46°23'04", long 86°41'25", in SE4 NW4 
sec.16, T.46 N., R.19 W., Alger County, 
150 feet upstream from mouth of unnamed 
tributary, 2.2 miles southwest of Munising, 
MI. 

a4 07-19-76T*6.36 

do do Lat 46°23'01", long 86°41'11", in NW4 SE4 
sec.16, T.46 N., R.19 W., Alger County, 
100 feet upstream from mouth of Valley 
Spur Creek, 2.1 miles southwest of Mbnising, 
MI. 

a7 07-19-76 *6.28 

Valley Spur 
Creek 

Anna River Lat 46°22'56", long 86°41'06", in NW4 SE4 
sec.16, T.46 N., R.19 W., Alger County, at 
mouth, 2.1 miles southwest of Munising, MI. 

a5 07-19-76 *10.8 

Anna River South Bay Lat 46°23'23", long 86°38'59", in NE4 NW4 
sec.14, T.46 N., R.19 W., Alger County, 
150 feet upstream from mouth of Wagner 
Creek, 1.0 mile south of Mbnising, Mi. 

a15 07-19-76 *30.4 

Wagner Creek Anna River Lat 46°23'23", long 86°38'57", in NE4 NW4 
sec.14, T.46 N., R.19 W., Alger County, 
at mouth, 1.2 miles south of Amising, MI. 

a5 1972 07-19-76 *4.00 

Anna River South Bay Lat 46°24'12", long 86°38'52", in NW4 NE4 
sec.11, T.46 N., R.19 W., Alger County, 
at bridge on State Highway 28, at Munising, 
MI. 

a20 1949,1960, 
1969-70 

07-19-76 *35.0 

Joes Creek Anna River Lat 46°24'09", long 86°38'56", in NW4 NE4 
sec.11, T.46 N., R.19 W., Alger County, 
at Prospect Street, at Manising, MI. 

a2 07-19-76 *1.40 

Anna River South Bay Lat 46°24'18", long 86°38'42", in SW4 SE4 
sec.2, T.46 N., R.19 W., Alger County, 
100 feet upstream from municipal sewage 
treatment plant, at MUnising, MI. 

a23 07-19-76 
08-30-76 

*36.9 
*34.5 

Hurricane River Lake Superior Lat 46°39'48", long 86°09'57", in NW4 NE4 
sec.10, T.49 N., R.15 W., Alger County, 
at bridge on truck trail, 8.5 miles west 
of Grand Marais, MI. 

a15 1960 08-23-76 *8.26 

Sucker River do Lat 46°39'59", long 85°54'50", in SW4 SE4 
sec.3, T.49 N., R.13 W., Alger County, 
900 feet downstream from Grand Marais 
Creek, 3.4 miles east of Grand Marais, MI. 

a105 1973 08-23-76 *42.8 

Two Hearted 
River 

do Lat 46°41'57", long 85°25'19", in NW4 SW4 
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, MI. 

201 1973-75d 10-28-75 
07-28-76 
08-24-76 

189 
*139 
*128 

East Lake Creek Teaspoon Creek Lat 46°18'23", long 85°38'38", in SW4 
sec.11, T.45 N., R.11 W., Luce County, 
at outlet of East Lake, 3 miles south­
east of McMillan, MI. 

a3 1969 *0 

Tahquamenon 
River 

Lake Superior Lat 46°22'22", long 86°30'33", NE4 NE4 
sec.23, T.46 N., R.10 W., Luce County, 
at bridge on State Highway M-48, at 
Newberry, MI. 

200 1931-33, 
1934-36c, 
1949-50, 
1965 

08-24-76 *121 

West Branch 
Waiska River 

Waiska River Lat 46°21'18", long 84°35'35", in SW4 NW4 
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, 
MI. 

40.7 1973-75d 10-29-75 25.5 

East Branch 
Waiska River 

do Lat 46°25'07", long 84°28'24", in NW4 NE4 
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, 
MI. 

31.9 1973-75d 10-29-75 3.07 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 


Measured Measurements 

DrainageT
previously 

areaT Discharge
(water

(mi2)T
(ft3/s)
Stream Tributary toTLocationT years) DateT


Streams tributary to Lake Michigan 

Manistique River Lake Michigan Lat 45°58'18", long 86°14'35", in SE4 SE4 
sec.l, T.41 N., R.16 W., Schoolcraft County, 
at Wyman Nursery, 2,000 feet upstream from 
dam, at NaniStique, 

1,440 10-17-75 
11-14-75 
12-12-75 
02-18-76 
04-02-76 

*1,030 
*2,020 
2,630 

*1,480 
8,120 

04-30-76 4,060 
05-26-76 *1,860 
06-24-76 *1,220 
07-21-76 *995 
08-26-76 *508 
09-21-76 *601 

Thompson Spring Thompson Creek Lat 45°55'10", long 86°20'22", in SW4 NWh 
sec.29, T.41 N., R.16 W., Schoolcraft County, 
at Thompson Fish Hatchery, 40 feet upstream 

1957,1966, 
1969,1972 

07-07-76 
07-07-76 
09-08-76 

*3.54 
f4.02 
f3.88 

from Thompson Creek, 1.2 miles northwest of 
Thompson, ma. 

Thompson Creek Lake Michigan Lat 45°54'59", long 86°20'20", in NE4 SW4 
sec.29, T.41 N., R.16 W., Schoolcraft County, 
at Thompson Fish Hatchery, 0.3 mile down-

4.36 1966, 
1969-70, 
1972 

09-08-76 f5.64 

stream from Thompson Spring, 0.5 mile up­
stream from Williams Creek, and U..9 mile 
northwest of Thompson, MI. 

Williams Creek Thompson Creek Lat 45°54'29", long 86°20'08", in NE4 NW4 4.26 1969 09-08-76 *.74 
sec.32, T.41 N., R.16 W., Schoolcraft County, 
at Thompson Fish Hatchery, 1,000 feet above 
confluence with Thompson Creek, 0.2 mile north­
west of Thompson, MI. 

Thompson Creek Lake Michigan Lat 45°54'30", long 86°19'55", in NA NE4 a9 09-08-76 f6.54 
sec.32, T.41 N., R.16 W., Schoolcraft County, 
400 feet downstream from Thompson Fish Hatch­
ery, 0.2 mile north of Thompson, MI. 

Dexter Creek East Branch Lat 46°12'49", long 86°53'10", in NE4 NEh a20 08-04-76 *1.89 
Whitefish River sec.14, T.44 N., R.21 W., Alger County, at 

bridge on county road, 4.2 miles northeast 
of Trenary, MI. 

East Branch Whitefish River Lat 46°05'31", long 86°50'53", in NE4 SE4 a70 08-04-76 *35.7 
Whitefish River sec.30, T.43 N., R.20 W., Delta County, at 

bridge on county road, 6.5 miles east of 
Osier, MI. 

West Branch do Lat 46°05'42", long 86°53'47", in SW4 NE4 al20 08-04-76 *14.3 
Whitefish River sec.26, T.43 N., R.21 W., Delta County, at 

bridge on county road, 4 miles upstream from 
mouth, 12 miles north of Rapid River, MI. 

Haymeadow Creek do Lat 46°00'02", long 86°53'09", in SW4 Sigh a30 08-04-76 *5.02 
sec.25, T.42 N., R.21 W., Delta County, at 
bridge on trail road, 6.4 miles northeast 
of Rapid River, MI. 

Chippeny Creek do Lat 46°58'42", long 86°55'46", in SW4 Ni114 a15 08-04-76 *0 
sec.3, T.42 N., R.21 W., Delta County, at 
bridge on county road, 3.5 miles northeast 
of Rapid River, MI. 

Bills Creek do Lat 45°57'09", long 86°55'28", in SE4 NW1/4 a23 1973-74 07-21-76 *3.51 
sec.15, T.41 N., R.21 W., Delta County, 0.4 
mile upstream from mouth, 2.7 miles north­
east of Rapid River, MI. 

Whitefish River Little Bay 
de Noc 

Lat 46°56'59", long 86°56'23", in NE4 sec.16, 
T.41 N., R.21 W., Delta County, 1.5 miles 

307 1949-50, 
1963,1970 

04-14-76 1,730 

northeast of Rapid River, MI. 

Rapid River do Lat 46°06'05", long 87°02'05", in SE4 SE4 a55 1975 07-23-76 *.10 
sec.22, T.43 N., R.22 W., Delta County, at 
bridge on County Road 432, 6 miles north­
east of Rock, MI. 

do do Lat 46°01'21", long 86°58'44", in SW4 NE4 al00 1975 07-23-76 *1.36 
sec.19, T.42 N., R.21 W., Delta County, at 
bridge on county road, 0.2 mile west of 
U.S. Highway 41, 5 miles northeast of 
Perkins, MI. 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER. YEAR 1976--Continued 


Measured Measurements 

DrainageT
previously 

areaT Discharge
(water 


Stream Tributary toTLocationT(mil) years) DateT
T (ft3/s) 


Streams tributary to Lake Michigan--Continued 

Inman Creek Rapid River Lat 45°57'04", long 86°58'18", in SW4 NW4 a20 08-04-76 *0.15 
sec.17, T.41 N., R.21 W., Delta County, at 
bridge on U.S. Highway 41, 1.7 miles north 
of Rapid River, MI. 

Rapid River Little Bay Lat 45°56'16", long 86°57'54", in NE4 NW4 al40 1949-50, 04-05-76 1,220 
de Noc sec.20, T.41 N., R.21 W., Delta County, at 

condemned steel truss bridge on county road, 
1963,1967, 
1969-70, 

04-14-76 
07-23-76 

889 
*3.18 

0.8 mile north of Rapid River, MI. 1975 

Tacoosh River do Lat 45°58'41", long 87°04'08", in SE4 NW4 a20 1975 07-23-76 *0 
sec.4, T.41 N., R.22 W., Delta County, at 
bridge on county road, at Perkins, MI. 

do do Lat 45°56'17", long 86°58'56", in NW4 sec.19, a60 1967, 07-23-76 *.58 
T.41 N., R.21 W., Delta County, at bridge 1969-70, 
on county road, 1 mile northwest of Rapid 1975 
River, MI. 

Days River do Lat 46°04'07", long 87°11'19", in NW4 NE4 a9 1975 07-23-76 *0 
sec.4, T.42 N., R.23 W., Delta County, at 
concrete dam in county park, 1 mile west 
of Rock, MI. 

do do Lat 45°55'49", long 87°04'11", in SW4 sec.21, a45 1975 07-23-76 *.69 
T.41 N., R.22 W., Delta County, at bridge 
on State Highway 35, at Brampton, ME. 

do do Lat 45°53'43", long 86°59'33", in NA NW4 a70 1967, 07-23-76 *5.50 
sec.2, T.40 N., R.22 W., Delta County, at 
bridge on county road (formerly U.S. High-

1969-70, 
1975 

ways 2 and 41), 2.2 miles southwest of 
Rapid River, MI. 

Second River Middle Branch Lat 46'31'03", long 87°52'30", in NE4 sec.36, 9.83 1961-63 08-19-76 *.22 
Escanaba River T.48 N., R.29 W., Marquette County, at bridge 

on Chicago Northwestern Railway, 1.6 miles 
northeast of Humboldt, MI. 

Halfway Creek do Lat 46°30'04", long 87°55'07", in Sigh NE4 sec.3, 6.23 1962 08-19-76 *.73 
T.47 N., R.29 W., Marquette County, 0.3 mile 
above mouth, at railroad bridge, 1.5 miles 
west of Humboldt, MI. 

Bell Creek do Lat 46°25'14", long 87°47'54", in NW4 MAN 3.49 1971-72 08-31-76 *.01 
sec.3, T.46 N., R.28 W., Marquette County, 
at mouth, 6.5 miles southeast of Humboldt, MI. 

Black River Middle Branch Lat 46°26'38", long 87°56'08", in NE4 sec.28, 11.3 1961-65d 08-19-76 *0 
Escanaba River T.47 N., R.29 W., Marquette County, at bridge 

on County Highway 601, 4.2 miles southwest of 
Humboldt, MI. 

do do Lat 46°25'08", long 87°53'21", in NE4 sec.2, 34.4 1961-68c, 04-21-76 233 
T.46 N., R.29 W., Marquette County, at bridge 
on county road, 4.4 miles east of Republic, MI. 

1969d, 
1970-75e 

08-19-76 
08-31-76 

*1.16 
*.04 

Middle Branch Escanaba River Lat 46°23'40", long 87°45'30", in NA SW4 128 1954-75c 08-31-76 32.3 
Escanaba River sec.12, T.46 N., R.28 W., Marquette County, 

0.5 mile downstream from County Highway 581, 
and 6.0 miles southwest of Ishpeming, MI. 

West Branch Middle Branch Lat 46°21'41", long 87°47'04", in NE4 sec.27, 19.6 1961-65d 08-18-76 *4.41 
Creek Escanaba River T.46 N., R.28 W., Marquette County, at bridge 

on County Highway 581, 8 miles southwest of 
Ishpeming, MI. 

Rocky Creek West Branch Lat 46°21'59", long 87°47'04", in SE4 sec.22, a2 1961-64 08-18-76 *b.10 
Creek T.46 N., R.28 W., Marquette County, 0.4 mile 

upstream from mouth, at bridge on County High­
way 581, 8 miles southwest of Ishpeming, ME. 

Ely Creek Schweitzer Creek Lat 46°26'03", long 87°41'26", in NW4 sec.33, 9.25 1961-65d 08-18-76 *1.76 
T.47 N., R.27 W., Marquette County, at bridge 
on County Highway 476, 1.5 miles south of 
National Mine, MI. 

Warner Creek East Branch Lat 46°26'13", long 87°35'42", in SE4 sec.30, a6 1970 08-30-76 .93 
Escanaba River T.47 N., R.26 W., Marquette County, at bridge 

on State Highway M-35, at Palmer, ME. 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 

Measured TMeasurements 
Drainage Tpreviously 
area T(water TDischarge 

Stream TTributary to TLocation T(mil) Tyears) TDate T(ft3/s) 

Streams tributary to Lake Michigan--Continued 

Goose Lake TEast Branch TLat 46°27'32", long 87°30'09", in NW4 sec.24, T14.6 T1952, T08-30-76 T*0.44 
Outlet TEscanaba River TT.47 N., R.26 W., Marquette County, 1,000 feet T1962-70d 

below outlet of Goose Lake, 4.5 miles east of 
Palmer, NE. 

do Tdo TLat 46°26'49", long 87°30'09", in NE4 NW4 T20.5 T1962-64 T08-30-76 T*0 
sec.25, T.47 N., R.26 W., Marquette County, 
4 miles east of Palmer, ME. 

do Tdo TLat 46°25'58", long 87°30'36", in NW4 sec.36, T21.8 T1960-65d, T08-30-76 T*.02 
T.47 N., R.26 W., Marquette County, at bridge, T1971 
3.7 miles east of Palmer, MI. 

Unnamed TGoose Lake TLat 46°25'16", long 87°30'30", in SW4 SW4 T5.6 T08-31-76 T*0 
tributary TOutlet Tsec.36, T.47 N., R.26 W., Marquette County, 

at mouth, 4.0 miles east of Palmer, Na. 

Goose Lake TEast Branch TLat 46°25'14", long 87°30'26", in SW4 SW4 T31.0 T1961-64 T08-31-76 T*.13 
Outlet TEscanaba River Tsec.36, T.47 N., R.26 W., Marquette County, 

below unnamed tributary, 4.2 miles south- 
east of Palmer, MI. 

do Tdo TLat 46°24'37", long 87°30'30", in NW4 SW4 sec.1, T32.8 T1962-64, T08-31-76 T*1.94 
T.46 N., R.26 W., Marquette County, 4.5 miles T1971 
southeast of Palmer, Na. 

do Tdo TLat 46°24'04", long 87°30'06", in SE4 NW4 T36.0 T1962-64 T08-31-76 T*2.20 
sec.12, T.46 N., R.26 W., Marquette County, 
5 miles southwest of Sands Station, MI. 

Uncle Tom Creek Tdo TLat 46°22'32", long 87°27'21", in NW4 NE4 T4.25 1962,1964 T08-19-76 T*2.97 
sec.20, T.46 N., R.25 W., Marquette County, 
1 mile west of Sands Station, MI. 

Halfway Creek Tdo TLat 46°16'41", long 87°26'09", in SE4 sec.21, T3.29 T1963-64 T08-19-76 T*8.44 
T.45 N., R.25 W., Marquette County, 150 feet 
above mouth, at Chinn, MI. 

Big West Branch TEscanaba River TLat 46°08'48", long 87°27'46", in SW4 sec.5, Ta300 T1963,1970 T08-19-76 T*61.6 
Escanaba River TT.43 N., R.25 W., Marquette County, 2 miles 

above mouth, 7 miles north of Arnold, MI. 

Squaw Creek Tdo TLat 45°58'29", long 87°13'33", in SE4 sec.6, Ta22 T1967-68, T08-03-76 T*.18 
T.41 N., R.23 W., Delta County, 500 feet T1975 
upstream from mouth, 5.0 miles north of 
Cornell, NI. 

Indian Creek Tdo TLat 45°58'16", long 87°12'50", in NW4 sec.8, Ta6 T1975 T08-03-76 T*b.005 
T.41 N., R.23 W., Delta County, 0.5 mile 
upstream from mouth, 4.8 miles north of 
Cornell, NI. 

Hunters Brook Tdo TLat 45°57'13", long 87°14'03", in NW4 sec.18, Ta40 T1975 T08-03-76 T*1.72 
T.41 N., R.23 W., Delta County, at bridge on 
County Road 523, 3.7 miles north of Cornell, 
MI. 

Mosquito Creek Tdo TLat 45°55'55", long 87°12'36", in SE4 sec.20, Ta6 T1975 T08-03-76 T*.30 
T.41 N., R.23 W., Delta County, at culverts 
on trail road, 2.2 miles north of Cornell, NT. 

Bobs Creek Tdo TLat 45°55'00", long 87°13'15", in SW4 sec.29, Ta8 T1975 T08-03-76 T*0 
T.41 N., R.23 W., Delta County, at bridge on 
trail road, 0.5 mile upstream from mouth, 
1.0 mile north of Cornell, MI. 

Silver Creek Tdo TLat 45°53'02", long 87°05'48", in NW1/4  sec.12, Ta3 T1975 T08-03-76 T*.05 
T.40 N., R.23 W., Delta County, at culvert on 
county road, 3.5 miles southwest of Brampton. 
MI. 

Reno Creek Tdo TLat 45°50'27", long 87°05'38", in SW4 sec.24, Talt T1975 T08-03-76 T*.48 
T.40 N., R.23 W., Delta County, at culvert on 
county road, 3 miles west of Gladstone, MI. 

Bichler Creek Tdo TLat 45°48'29", long 87°06'01", in NE4 sec.2, Ta9 T1975 T08-03-76 T*.34 
T.39 N., R.23 W., Delta County, at culvert on 
County Road 426, 2.8 miles north of Escanaba, 
NH. 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 

Stream Tributary to Location 

Drainage 
area 
(mil) 

Measured 
previously 
(water 
years) 

Measurements 

Discharge 
DateT(ft3/s) 

Streams tributary to Lake Michigan--Continued 

Portage Creek Little Bay 
de Noc 

Lat 45°43'42", long 87°06'42", in NWh SE4 
sec.35, T.39 N., R.23 W., Delta County, at 
bridge on County Road C-31, at Escanaba, MI. 

a15 1970,1975 08-03-76 *0.15 

Willow Creek Portage Creek Lat 45°44'46", long 87°05'28", in NA SE4 
sec.25,'T.39 N., R.23 W., Delta County, at 
bridge on U.S. Highway 2, at Escanaba, MI. 

a6 1970,1975 04-07-76 
,.08-03-76 

99.8 
*.42 

Portage Creek Little Bay 
de Noc 

Lat 45°42'43", long 87°05'36", in SE4 SW4 
sec.1, T.38 N., R.23 W., Delta County, at 
State Highway 35, 0.4 mile upstream from 
mouth, at Escanaba, MI. 

a30 1968,1975 08-03-76 *1.43 

TWenty-four 
Mile Creek 

Ford River Lat 45°51'16", long 87°18'54", in NWh NE4 
sec.19, T.40 N., R.24 W., Delta County, 
1 mile upstream from mouth, 4.5 miles 
northeast of Perronville, MI. 

a9 1969,1971 08-04-76 *.17 

Ten Mile Creek do Lat 45°53'36", long 87°30'44", in SE4 NE4 
sec.4, T.40 N., R.26 W., Menominee County, 
at Faunus, MI. 

a8 1969-71 08-04-76 *.01 

West Branch 
Ten Mile Creek 

Ten Mile Creek Lat 46°53'12", long 87°31'19", in SE4 SIgh 
sec.4, T.40 N., R.26 W., Menominee County, 
0.5 mile upstream from mouth, 0.8 mile 
southwest of Faunus, MI. 

a4 08-04-76 *.004 

Ten Mile Creek Ford River Lat 45°52'23", long 87°28'10", in NE4 SE4 
sec.11, T.40 N., R.26 W., Menominee County, 
0.3 mile south of LaBranche, MI. 

a19 1969-71 08-04-76 *.09 

do do Lat 45°51'57", long 87°25'42", in NE4 NE4 
sec.18, T.40 N., R.25 W., Menominee County, 
1,000 feet upstream from unnamed tributary, 
2.2 miles southeast of LaBranche, MI. 

a23 1969-71 08-04-76 *.10 

Unnamed 
tributary 

Ten Mile Creek Lat 45°53'56", long 87°25'43", in SWIA SWh 
sec.34, T.41 N., R.25 W., Menominee County, 
3.3 miles north of County Highway 569, 2.5 
miles northeast of LaBranche, MI. 

a3 1969,1971 08-04-76 *.03 

do do Lat 45°52'09", long 87°25'40", in Sigh SWU 
sec.8, T.40 N., R.25 W., Menominee County, 
1,500 feet upstream from mouth, 2 miles 
southeast of LaBranche, MI. 

a6 1969-71 08-04-76 *.03 

Ten Mile Creek Ford River Lat 45°51'07", long 87°23'13", in NE4 NEh 
sec.21, T.40 N., R.25 W., Menominee County, 
2 miles north of Whitney, MI. 

a31 1969,1971 08-04-76 *.17 

Bark River Green Bay Lat 45°40'52", long 87°17'04", in NWh NW1/4 
sec.21, T.38 N., R.24 W., Delta County, at 
bridge on county road, 2 miles south of 
Bark River, MI. 

a25 1970,1975 08-03-76 *.48 

Birch Creek Springer Creek Lat 45°12'08", long 87°35'12", in NW% NW' 
sec.l, T.32 N., R.27 W., Menominee County, 
at culvert on Birch Creek Road, 1.2 miles 
east of Birch Creek, MI. 

a5 1975 07-30-76 *0 

do do Lat 45°11'24", long 87°34'36", in NW1/4 NE4 
sec.12, T.32 N., R.27 W., Menominee County, 
at bridge on Twin Creek Road, 2 miles south­
east of Birch Creek, MI. 

a6 1975 07-30-76 *.02 

Bis Creek Green Bay Lat 45°11'14", long 87°35'47", in NWh NE4 
sec.11, T.32 N.TR.27 W., Menominee County, 
at culvert on Twin Creek Road, 1 mile south­
east of Birch Creek, MI. 

al 1975 07-30-76 *0 

Iron River Brule River Lat 46°07'28", long 88°43'26", in NE4 sec.18, 
T.43 N., R.35 W., Iron County, at bridge on 
county road, 3 miles southeast of Beechwood, 
MI. 

24.9 1970 08-25-76 *11.7 

Sunset Creek Iron River Lat 46°08'22", long 88°36'28", in SE4 NWU 
sec.7, T.43 N., R.34 W., Iron County, at 
outlet of Sunset Lake, 3.5 miles northeast 
of Iron River, MI. 

11.5 1974-75 06-29-76 
07-28-76 
09-01-76 

*0 
*0 
*0 

Ibber Mine do Lat 46°02'08", long 88°38'08", in NW% NW4 1973-75 10-14-75 *.20 

Pond Outlet sec.l, T.42 N.T 07-27-76 *.05
R.35 W., Iron County, at 


mouth, at Stambaugh, NU. 


See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 

Measured Measurements 

Stream Tributary to Location 

Drainage 
area 
(mi l) 

previously
(water
years) Date 

Discharge
(20/s) 

Streams tributary to Lake Michigan—Continued 

Alpha Creek Mastodon Creek Lat 46°03'28", long 88°22'55", in NW% sec.12, 
T.42 N., R.33 W., Iron County, 500 feet below
highway bridge, near A1pha, MI. 

a3 1950 08-26-76 *0 

Mastodon Creek Buck Lake Lat 46°02'03", long 88°23'18", in SE4 sec.14,
T;42 N., R.33 W., Iron County, below mouth
of Alpha Creek, 1 mile Southwest of Alpha, Ma. 

a7 1970 08-26-76 *0 

Paint River Brule River Lat 46°13'46", long 88°42'00”, in NW% sec.9,
T.44 N., R.35 W., Iron County, at GibbS City,
MI. 

204 1963,1970 08-25-76 *71.5 

North Branch 
Net River 

Net River Lat 46°23'11", long 88°30'15", in NW% sec.13,
T.46 N., R.34 W., Iron County, 11 miles north
of Amasa, MI. 

56 1963,1970 08-25-76 *0 

East Branch 
Net River 

do Lat 46°22'24", long 88°29'26", in NW% sec.19, 
T.46 N., R.33 ,L, Iron County, 10 miles
north of Amasa, MI. 

43 1963,1970 08-25-76 *6.28 

Hemlock River Paint River Lat 46°13'04", long 88°27'44", in NW% sec.17, 
T.44 -N., R:33-W., Iron County, 1 mile south­
west of Amasa, MI. 

53 1963,1970 08-25-76 *5.49 

Chicagon Creek do Lat 46°06"08,', long 88°30'25", in SW4 sec.24,
T.43 N., R.34 W., Iron County, Chicagon Lake
Outlet at U.S. Highway 2, 6.5 miles east of
Iron River, MI. 

17.4 1945-59d 08-25-76 *.82 

Dishno Creek Peshekee River Lat 46°35'30", long 87°59'04", in NW4 sec.6, 
T.48 N., R.29 W., Marquette County, at
bridge on logging road, 1.2 miles upstreaM
from mouth, 5 miles north of ChaMpion, MI. 

18.8 1963-72d 08-19-76 *.02 

Peshekee River Lake Michigamme Lat 46°34'55", long 87°59'51", in SE4, sec.l, 
T.48 N., R.30 W._Marquette County, at bridge
on county highway, 0.2 mile downstream from
Dishno Creek, 5 miles north of Champion, MI. 

66.5 1961-68c 08-19-76 *1.05 

Spruce River Michigamme River Lat 46°27'40", long 88°34'53", in NE% sec.20, 
T.47 N., R.30 W. Marquette County, 0.5 mile
upstream from mouth, 7 miles southwest of
Champion, MI. 

31.0 1964-70d 08-19-76 *4.21 

Michigamme River Menominee River Lat 46°23'03", long 87°58'48", in SE4 sec.18,
T.46 N., R.29 W., in Marquette County, 400
feet upstream from county highway bridge,
6.0 miles south of Republic, MI. 

240 1961-75c 09-03-76 2.06 

Trout Falls 
Creek 

do Lat 46°22'38", long 87°59'12", in NW% sec.19, 
T.46 N., R.29 W., Marquette County, at bridge
on State Highway 95, 1.2 miles upstream from
mouth, 2 miles south of Republic, MI. 

23.1 1961-65d 08-19-76 *1.61 

Fence River do Lat 46°16'46", long 88°09'14", in SW4 sec.23,
T.45 N., R.31 W., Iron County, 6.5 miles west
of Witch Lake, MI. 

148 1963,1970 08-18-76 *60.3 

Deer River do Lat 46°12'14", long 88°19'06", in Sigh sec.16,
T.44 N., R.32 W., Iron County, at bridge on
county road, 3 miles east of Balsam, MI. 

58.2 1970 08-18-76 *22.0 

Skunk Creek East Branch 
Sturgeon River 

Lat 46°01'51", long 87°49'46", in SE4 SE4
sec.17, T.42 N., R.28 W., Dickinson County,
0.3 mile upstream from mouth, 2.2 miles
north of Feldh, MI. 

14.5 1973 04-19-74 
04-22-74 
04-21-75 
04-24-75 
04-07-76 

g79.8
g76.5
g74.0

g231
95.9 

05-17-76 133 
08-18-76 *1.18 

East Branch 
Sturgeon River 

Sturgeon River Lat 45°57'57", long 87°44'30", in NW% sec.7,
T.41 N., R.27 W., Dickinson County, at bridge
on County Road 569, at Foster City, MI. 

106 1969-70,
1972-73 

08-26-76 *5.50 

Mbunty's Creek Pine Creek tat 45°57'13", long 88°00'05", in SE4 NW% 
sec.13, T.41 N., R.30 W., Dickinson County,
above Pond 2A outflow, 4 miles southeast of 
Randville, MI. 

al 08-30-76 *.07 

do do tat 45°57'09", long 87°59'52", in SW4 NE4
sec.13, T.41 N., R.30 W., Dickinson County,
below Pond 2A outflow, 4 miles southeast of 
Randville, MI. 

08-30-76 .58 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER. YEAR 1976--Continued 


Measured Measurements 

Drainage previously 

area (water Discharge 


Stream Tributary to Location (mil) years) DateT
(ft3/s) 


Streams tributary to Lake Michigan--Continued 


Pine Creek Sturgeon River Lat 45°49'38", long 87°53'50", in SW4 sec.28, a54 1972,1975 07-29-76 11.8 

T.40 N., R.29 W., Dickinson County, at bridge 

on county road, 1.2 miles upstream from Fern 

Creek, 3 miles north of Norway, MI. 


Hamilton Creek do Lat 45°44'51", long 87°49'00", in NW4 sec.30, a15 1964-72d 08-26-76 *0 

T.39 N., R.28 W., Dickinson County, at outlet 

of Lake Mary, 2.0 miles south of Loretto, MI. 


Little River Menominee River Lat 45°08'43", long 87°39'56", in SW4 sec.20, a60 1967,1970, 07-30-76 *0 

T.32 N., R.27 W., Menominee County, 3.3 miles . 1975 

northwest of Menominee, DE. 


Baw Beebe St. Joseph River Lat 41°54'18", long 84°37'01", in NE4 SE4 5.10 1974-75 12-05-75 *14.4 

Lake Outlet sec.35, T.6 S., R.3 W., Hillsdale County, at 02-17-76 16.2 


Lakeview Road, at Hillsdale, MI. 03-23-76 21.4 

04-29-76 *10.2 


do do Lat 41°54'23", long 84°37'21", in SA NE4 1974 02-12-76 74.1 

sec.35, T.6 S., R.3 W., Hillsdale County, at 

Griswald Road, at Hillsdale, MI. 


King Lake Inlet do Lat 41°53'48", long 84°39'04", in NE4 NE4 1974-75 02-11-76 *1.04 

sec.4, T.7 S., R.3 W., Hillsdale County, at 

Cambria Road, 1.0 mile southwest of Hillsdale, 

MI. 


King Lake Outlet do Lat 41°54'01", long 84°37'55", in SE4 SE4 1974-75 02-11-76 *4.69 

sec.34, T.6 S., R.3 W., Hillsdale County, at 

M-99, 1.0 mile south of Hillsdale, MI. 


do do Lat 41°54'26", long 84°37'28", in NE4 NWh 4.19 1974-75 11-04-75 1.99 

sec.35, T.6 S., R.3 W., Hillsdale County, 12-05-75 *5.46 

at Steamburg Road, at Hillsdale, MI. 01-20-76 *2.66 


02-27-76 *11.1 

03-23-76 *9.03 

04-29-76 *6.38 

06-23-76 *2.92 

09-28-76 *.53 


St. Joseph River Lake Michigan Lat 41°54'58", long 84°37'32", in NE4 SW4 1974-75 02-12-76 16.1 

sec.26, T.6 S., R.3 W., Hillsdale County, 

at South Street, at Hillsdale, Ma. 


do do Lat 41°55'45", long 84°38'22", in SW4 SE4 12.4 1974-75 11-04-75 3.98 

sec.22, T.6 S., R.3 W., Hillsdale County, 12-05-75 *22.9 

at Fayette Street, at Hillsdale, MI. 02-17-76 60.3 


02-27-76 *37.3 

03-04-76 91.0 

03-23-76 33.4 

04-29-76 *19.8 

06-23-76 *5.78 

09-28-76 *3.45 


Winona Lake St. Joseph River Lat 41°56'31", long 84°37'54", in SW1/4 sec.14, 1974-75 12-05-75 *3.29 

Outlet T.6 S., R.3 W., Hillsdale County, at Hillsdale 


Street, at Hillsdale, Ma. 


Beebe Creek do Lat 41°56'31", long 84°31'16", in NE4 NE4 1974-75 12-10-75 *4.61 

sec.22, T.6 S., R.2 W., Hillsdale County, at 02-18-76 52.9 

Mauck Road, 2.0 miles south of North Adams, 

Na. 


do do Lat 41°56'38", long 84°31'32", in SW4 SE4 1974-75 12-10-75 *11.6 

sec.15, T.6 S., R.2 W., Hillsdale County, at 02-18-76 105 

Knowles Road, 2.0 miles south of North Adams, 

MI. 


do do Lat 41°56'27", long 84°33'02", in NW4 NW4 20.2 1974-75 11-20-75 *4.03 

sec.21, T.6 S., R.3 W., Hillsdale County, at 02-17-76 207 

State Road, 4.5 miles west of Hillsdale, MI. 02-19-76 127 


03-04-76 241 

09-23-76 *1.30 


do do Lat 41°57'04", long 84°34'26", in SW4 NW' 24.6 1974-75 11-20-75 *7.06 

sec.17, T.6 S., R.2 W., Hillsdale County, 02-17-76 231 

at Lake Pleasant Road, 3.0 miles northwest 02-20-76 119 

of Hillsdale, MI. 03-04-76 273 


09-23-76 *1.92 


See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 


Measured Measurements 

DrainageT
previously 

areaT Discharge
(water

T
Stream Tributary toT (mil) years) DateT
LocationT (ft3/s) 


Streams tributary to Lake Michigan--Continued 

Beebe Creek St. Joseph River Lat 41°57'44", long 84°35'35", in NW' SW4 1974-75 02-11-76 *16.2 
sec.7, T.6 S., R.2 W., Hillsdale County, at 
Milnes Road, 3.5 miles northwest of Hillsdale, 

02-17-76 
02-20-76 

226 
131 

MI. 03-04-76 274 

Unnamed 
tributary 

Beebe Creek Lat 41°59'02", long 84°33'53", in NA NE4 
sec.5, T.6 S., R.2 W., Hillsdale County, at 

1974-75 12-10-75 *2.98 

Barker Road, 5.5 miles northwest of Hillsdale, 
MI. 

do do Lat 41°58'08", long 84'35'35", in NW4 NW1/4 
sec.7, T.6 S., R.2 W., Hillsdale County, 
at Milnes Road, 4.0 miles northeast of 

7.19 1974-75 02-11-76 
02-17-76 
02-19-76 

*5.24 
73.4 
37.8 

Hillsdale, MI. 02-20-76 35.2 
03-04-76 70.8 
03-06-76 50.8 

do Unnamed 
tributary 

Lat 41°58'02", long 84°35'35", in NW1/4 sec.7, 
T.6 S., R.2 W., Hillsdale County, at Milnes 
Road, 3.5 miles northwest of Hillsdale, MI. 

.70 1974-75 02-12-76 
02-17-76 
02-19-76 

*.83 
4.23 
2.13 

05-10-76 *.91 

do Beebe Creek Lat 41'57'49", long 84°35'48", in SE1/4 NE4 
sec.12, T.6 S., R.3 W., Hillsdale County, at 
Ball Road, 3.5 miles northeast of Hillsdale, 

10.8 1974-75 10-22-75 
04-28-76 
06-22-76 

*3.76 
16.5 
*5.27 

MI. 

St. Joseph River Lake Michigan Lat 41°57'23", long 84°39'31", in SW1/4 SE1/4 
sec.9, T.6 S., R.3 W., Hillsdale County, at 
Moore Road, 1.2 miles northwest of Hillsdale, 

62.4 1967,1971, 
1974-75 

11-06-75 
01-07-76 
02-19-76 

*24.8 
*37.0 
376 

Na. 03-03-76 399 
04-05-76 *86.7 
05-19-76 *60.4 
08-12-76 *15.2 

do do Lat 41°58'58", long 84°39'52", in NE4 NW1/4 
sec.4, T.6 S., R.3 W., Hillsdale County, at 
Chicago Street (US-12), at Jonesville, MI. 

66.5 1974-75 11-06-75 
01-07-76 
02-18-76 
02-20-76 

*28.8 
*44.4 
404 
336 

03-04-76 516 
04-22-76 62.8 
07-14-76 *25.7 
08-12-76 *18.4 

Butternut Creek St. Joseph River Lat 41°58'58", long 84°42'35", in NW1/4 NA 1.88 05-18-76 *1.30 
sec.6, T.6 S., R.3 W., Hillsdale County, at 
New York Central Railroad bridge, 1.5 miles 
west of Jonesville, MI. 

Herricksville 
Drain 

do Lat 42°01'43", long 84°44'53", in NA sec.23, 
T.5 S., R.4 W., Hillsdale County, at Ash Road, 

- 10-01-75 
10-21-75 

*.77 
*.73 

1.0 mile south of Litchfield, MI. 10-29-75 *.65 
11-11-75 *.73 

do do Lat 42°01'45", long 84°45'00", in NE4 sec.22, 
T.5 S., R.4 W., Hillsdale County, at culvert 
on Herring Road, 1 mile south of Litchfield, 
MI. 

1975 10-01-75 
10-21-75 
10-29-75 
11-11-75 

*.40 
*.28 
*.26 
*.28 

St. Joseph River Lake Michigan Lat 42'02'37", long 84°45'52", in NW4 NW1/4 
sec.15, T.5 S., R.4 W., Hillsdale County, 
at Litchfield Road, at Litchfield, MI. 

81.0 1974-75 10-15-75 
11-19-75 
03-16-76 

*33.2 
*40.3 
225 

04-07-76 113 
05-11-76 157 
06-08-76 *46.0 
08-10-76 *20.0 
09-14-76 *16.1 

South Sand 
Lake Outlet 

Middle Sand 
Lake 

Lat 42°55'52", long 84°41'56", in SW4 NE4 
sec.30, T.6 S., R.3 W., Hillsdale County, 

1974-75 12-09-75 *4.73 

at Bacon Road, 3.0 miles west of Hillsdale, MI. 

Unnamed 
tributary 

Sand Creek Lat 41°55'58", long 84°41'42", in NE4 SE1/4 
sec.19, T.6 S., R.3 W., Hillsdale County, at 

1974-75 12-09-75 *2.73 

Mechanic Road, below confluence of small lake 
outlets, 3.0 miles west of Hillsdale, MI. 

Middle Sand 
Lake Outlet 

do Lat 42'56'34", long 84°42'06", in NE4 SW4 
sec.19, T.6 S., R.3 W., Hillsdale County, at 

1974-75 12-09-75 *8.99 

Mechanic Road, 3.5 miles west of Hillsdale, 
MI. 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 


Measured Measurements 

DrainageT
previously 

areaT Discharge
(water 


Stream Tributary toTLocationT(mil) years) DateT
T
(ft3/s) 


Streams tributary to Lake Michigan--Continued 

Sand Creek St. Joseph River Lat 41°55'21", long 84°41'55", in SW14 SWU 
sec.18, T.6 S., R.3 W., Hillsdale County, at 
Sand Lake Road, 4.0 miles northwest of 
Hillsdale, MI. 

9.44 1974-75 11-06-75 
01-07-76 
03-25-76 
04-23-76 

8.75 
*10.2 
25.9 
14.7 

05-19-76 16.4 
08-12-76 *5.08 

do do Lat 41°57'47", long 84°44'20", in NW1/4 SEU 
sec.11, T.6 S., R.4 W., Hillsdale County, at 
bridge on Chicago Road, 1.5 miles east of 
Allen, MI. 

1964,1975 11-26-75 
02-20-76 

10.2 
31.8 

Unnamed 
tributary 

Sand Creek Lat 41°58'51", long 84°44'20", in NW4 NEh 
sec.2, T.6 S., R.4 W., Hillsdale County, at 
Beulow Road, 4.0 miles west of Jonesville, MI. 

1974-75 11-26-75 
02-20-76 

*.69 
3.82 

Sand Creek St. Joseph River Lat 41°59'08", long 84°45'04", in NEU NEh 1974-75 11-26-75 12.3 
sec.3, T.6 S., R.4 W., Hillsdale County, at 
Jonesville Road, 4.0 miles west of Jonesville, 
MI. 

do do Lat 42°03'04", long 84°48'22", in SW1/4 NWU 
sec.8, T.5 S., R.4 W., Hillsdale County, at
mouth, near Storms Road, 2.5 miles west of 

23.2 1974-75 03-19-76 
04-23-76 
05-18-76 

*60.1 
37.9 
45.3 

Litchfield, MI. 08-10-76 *9.80 

St. Joseph River Lake Michigan Lat 42°04'21", long 84°49'50", in SEh SEU 1974-75 11-25-75 67.4 
sec.36, T.4 S., R.5 W., Calhoun County, at 
South County Line Road, 4.0 miles northwest 
of Litchfield, MI. 

Soap Creek St. Joseph River Lat 42°00'32", long 84°47'15", in SWU NY' 
sec.28, T.5 S., R.4 W., Hillsdale County, 
at McLain Road, 4.0 miles southwest of 
Litchfield, MI. 

4.66 1974-75 11-19-75 
02-20-76 
03-03-76 
04-07-76 
07-14-76 

*1.34 
12.4 
60.3 
5.32 
*.94 

do do Lat 42°04'07", long 84°50'04", in NA NEh 
sec.l, T.5 S., R.5 W., Branch County, at Ely 
Road, 6.0 miles northwest of Litchfield, MI. 

13.1 1974-75 11-18-75 
01-06-76 
02-05-76 

*9.86 
*16.5 
*13.1 

02-19-76 228 
02-26-76 172 
03-05-76 411 
04-22-76 19.6 
06-07-76 *15.8 
08-09-76 *5.56 
09-13-76 *4.53 

St. Joseph River Lake Michigan Lat 42°06'04", long 84°50'38", in NW4 NA 
sec.25, T.4 S., R.5 W., Calhoun County, at 

1975 11-25-75 
02-19-76 

76.5 
479 

bridge on T-Drive South, 3.0 miles south­
west of Homer, MI. 

Kalamazoo River do Lat 42°17'49", long 85°10'07", in NWT SE4 
sec.18, T.2 S., R.7 W., Calhoun County, at 
bridge on Beadle Lake Road, at Battle Creek, 
MI. 

07-19-76 
07-20-76 

*h304 
*h383 

do do Lat 42°20'05", long 85°13'09", in SW4 Sigh 
sec.35, T.1 S., R.8 W., Calhoun County, at 
Bedford Road, at Battle Creek, MI. 

07-19-76 
07-20-76 

*h391 
*h343 

do do Lat 42°21'02", long 85°16'32", in SW4 SA 
sec.29, T.1 S., R.8 W., Calhoun County, at 
Custer Road, 1.0 mile west of Battle Creek, 

07-19-76 
07-20-76 
09-15-76 

*h480 
*h438 
*h395 

MI. 

do do Lat 42°21'04", long 85°18'09", in NE4 SEU 
sec.25, T.1 S., R.9 W., Kalamazoo County, 
700 feet north of River Road, 2.0 miles 

07-19-76 
07-20-76 

*h475 
*h524 

west of Battle Creek, MI. 

do do Lat 42°20'56", long 85°19'37", in SW14 SEA 
sec.26, T.1 S., R.9 W., Kalamazoo County, 
1,000 feet southeast of State Highway M-96, 
1.0 mile northeast of Augusta, MI. 

07-19-76 
07-20-76 

*h538 
*h557 

do do Lat 42°20'07", long 85°20'42", in SW% SE' 07-19-76 *h458 

sec.34, T.1 S., R.9 W., Kalamazoo County, at 07-20-76 *h644 

Michigan Avenue, at Augusta, MI. 07-21-76 h957 


09-15-76 *h424 


See footnotes at end of the table 
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Stream 


Kalamazoo River 


Comstock Creek 


Portage Creek 


do 


Kalamazoo River 


do 


do 


Kalamazoo River 

Bypass Channel 


Gun River 


Pine Creek 


Kalamazoo River 


Grand River 


Spring Brook 


Grand River 


do 


Red Cedar River 


Deer Creek 


DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976—Continued 


Measured 


Tributary to Location 

Drainage 
area
(mg) 

previously 
(water 
years) 

Streams tributary to Lake Michigan—Continued 

Lake Michigan Lat 42°16'48", long 85°25'43",.in NW4 SW4 
sec.24, T.2 S., R.10 W., Kalamazoo County, at 
35th Street, at Galesburg, MI. 

Kalamazoo River Lat 42°19'03", long 85°29'08", in NW4 sec.9, 
T.2 S., R.10 W., Kalamazoo County, at H 
Avenue, 2.8 miles northeast of Comstock, MI. 

14.8 1969 

do Lat 42°15'34", long 85°34'35", in SW4 SE4 
sec.27, T.2 S., R.11 W., Kalamazoo County, 
at Cork Street, at Kalamazoo, MI. 

do Lat 42°17'40", long 85°34'23", in NE4 SE4 
sec.15, T.2 S., R.11 W., Kalamazoo County, 
0.1 mile upstream from mouth, at Kalamazoo 
Avenue, at Kalamazoo, Na. 

1946-48, 
1968,1970 

Lake Michigan Lat 42°18'11", long 85°34'15", in NE4 NE4 
sec.15, T.2 S., R.11 W., Kalamazoo County, 
at Patterson Street, at Kalamazoo, MI. 

do Lat 42°20'13", long 85°34'59", in NE4 SW4 
sec.34, T.1 -S., R.11 W., Kalamazoo County, 
0.4 mile downstream from G Avenue extended, 
at Parchment, MI. 

do Lat 42°26'33", long 85°38'12", in NE4 SW4 
sec.29, T.1 N., R.11 W., Allegan County, 
at State Highway M-89, at Plainwell, MI. 

do Lat 42°26'33", long 85°38'40", in NE4 SE4 
sec.30, T.1 N., R.11 W., Allegan County, 
at 103rd Avenue, at Plainwell, MI. 

Kalamazoo River Lat 42°28'28", long 85°38'30", in SW4 NW4 
sec.17, T.1 N., R.11 W., Allegan County, 
at 10th Street, 1.5 miles north of 
Plainwell, MI. 

do Lat 42°27'22", long 85°44'07", in NA SW4 
sec.21, T.1 N., R.12 W., Allegan County, 
at mouth, at Jefferson Road, 1.0•Mile west 
of Otsego, MI. 

Lake Michigan Lat 42°28'56", long 85°47'54", in NW4 SW4 
sec.12, T.1 N., R.13 W., Allegan County, 
at 26th Street, 3.0 miles southeast of 
Allegan, MI. 

do Lat 42°10'08", long 84°23'02", in 5E4 NE4 
sec.35, T.3 S., R.1 W., Jackson County, at 
Draper Road, 2.0 miles south of Vandercook, 
MI. 

41.0 1961, 
1963-65d, 
1974-75 

Grand River Lat 42°27'55", long 84'39'52", in SW4 SE4 
sec.16, T.1 N., R.3 W., Eaton County, at 
Holmes Highway, 2.0 miles south of Eaton 
Rapids, MI. 

Lake Michigan Lat 42'37'51", long 84°37'21", in NW4 SW4 
sec.24, T.3 N., R.3 W., Eaton County, at 
State Highway M-99, 1.0 mile southeast of 
Dimondale, MI. 

do Lat 42°38'44", long 84°39'02", in SE4 sec.15, 1975 
T.3 N., R.3 W., Eaton County, at bridge in 
Dimondale, MI. 

Grand River Lat 42'40'00", long 84°05'00", in NE4 sec.10, 

T.3 N., R.3 E., Livingston County, at sewage 

disposal pond, 0.6 mile north of Grand River 

Road, at Fowlerville, MI. 


Red Cedar River Lat 42°36'49", long 84°19'00", in NW4 NW4 

sec.34, T.3 N., R.1 E., Ingham County, at 

Waldo Road, 4.0 miles north of Dansville, MI. 


Measurements 


Discharge 

DateT
(ft3/s) 


09-15-76 


12-19-75 

08-26-76 


08-16-76 


08-16-76 


08-16-76 


08-09-76 

08-16-76 

08-19-76 


08-09-76 

08-16-76 


08-09-76 


08-09-76 


08-09-76 


08-09-76 


03-25-76 

06-22-76 


03-04-76 


11-24-75 


10-02-75 

10-13-75 

11-06-75 

12-11-75 

02-10-76 

02-26-76 

03-23-76 


09-27-76 


09-30-76 


*h486 


*9.22 

*6.10 


*h33.8 


*h44.9 


*h605 


*h618 

*h639 

*h616 


*h525 

*h503 


*h187 


*h54.8 


*h34.9 


*h781 


h67.3 

*h32.8 


h214 


h387 


*h381 

*h436 

*h339 

h815 

*h465 

h2,120 

h1,460 


*13.8 


*h.88 


See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 


Measured Measurements 

DrainageT
previously 

areaT Discharge
(water

T
Stream Tributary toTLocationT(mil) years) DateT(ft3/s) 

Streams tributary to Lake Michigan—Continued 

Grand River Lake Michigan Lat 42°45'40", long 84°38'56", in ?'Ma SW4 
sec.3, T.4 N., R.3 W., Eaton County, at 
Webster Road, at Delta Mills, MI. 

1975 10-02-75 
10-13-75 
11-06-75 
11-24-75 

*h569 
*h525 
*h516 
h580 

12-11-75 h1,180 
01-13-76 *h838 
01-28-76 *h704 
02-10-76 *h703 
02-26-76 h4,220 
03-23-76 h2,190 

Looking Glass 
River 

Grand River Lat 42°52'43", long 84°13'17", in SEU SE4 
sec.28, T.6 N., R.2 E., Shiawassee County, 
on State Highway M-52, 1.0 mile south of 

02-19-76 h381 

Pittsburg, MI. 

Remey Chandler 
Drain 

Looking Glass 
River 

Lat 42°46'56", long 84°29'01", in NE4 NE4 
sec.36, T.5 N., R.1 W., Clinton County, 
at Chandler Road, 1.5 miles north of 

09-30-76 *h.11 

East Lansing, MI. 

do do Lat 42°47'54", long 84°30'17", in 5E4 SE4 09-30-76 *h.28 
sec.23, T.5 N., R.2 W., Clinton County, 
at Stoll Road, 2.5 miles north of East 
Lansing, MI. 

Streams tributary to Lake Huron 

Charlotte River Lake Huron Lat 46°19'48", long 84°14'34", in NE4 NE4 
sec.l, T.45 N., R.1 E., Chippewa County, 

a55 08-25-76 *1.06 

1.4 miles above mouth, 1.7 miles east of 
McCarron, 

Little Mbnuscong 
River 

do Lat 46°13'43", long 84°17'22", in NE1/4 sec.10, 
T.44 N., R.1 E., Chippewa County, at bridge 
on county highway, 4 miles south of Barbeau, 
MI. 

a50 1949 08-25-76 *7.35 

Mbnuscong River do Lat 46°12'13", long 84°19'37", in NE1/4 sec.29, 
T.44 N., R.1 E., Chippewa County, at bridge 
on county highway, at Sterlingville, MI. 

251 1949,1963 08-26-76 *15.9 

North Branch 
Pine River 

Pine River Lat 46°13'50", long 84°36'18", in SE4 SW4 
sec.6, T.44 N., R.2 W., Chippewa County, at 
bridge on State Highway 48,at Rudyard, MI. 

a70 1962-63 08-25-76 16.2 

Carp River Lake Huron Lat 46°01'06", long 84°43'06", in NE1/4 SE4 
sec.19, T.42 N., R.3 W., Mackinac County, at 
bridge on Mackinac Trail, near Charles, MI. 

74 1949 08-26-76 42.0 

Van Etten Creek Au Sable River Lat 44°26'49", long 83°20'21", in SW1/4 NWU 
sec.27, T.24 N., R.9 E., Iosco County, at 
Detroit and Mackinac Railroad bridge, 2.0 
miles northwest of Oscoda, MI. 

1973-75 06-16-76 *h132 

Bad River Shiawassee 
River 

Lat 43°18'04", long 84°08'15", in SW' NE4 
sec.5, T.10 N., R.3 E., Saginaw County, at 
Penn Central Railroad bridge, at St. Charles, 

04-2876 
06-23-76 

1,400 
*75.4 

MI. 

Beaver Creek Bad River Lat 43°18'36", long 84°08'29", in SW1/4 SEA 
sec.32, T.11 N., R.3 E., Saginaw County, at 

04-29-76 
06-22-76 

216 
*10.5 

bridge on State Highway 47, 0.9 mile north 
of St. Charles, MI. 

Pickerel Creek do Lat 43°16'28", long 84°07'25", in NE4 NW1/4 
sec.16, T.10 N., R.3 E., Saginaw County, at 
bridge on Sharon Road, 1.6 miles southeast 
of St. Charles, MI. 

04-27-76 
06-21-76 

46.0 
*.67 

Bear Creek Shiawassee 
River 

Lat 43°15'46", long 84°05'05", in NWT NW' 
sec.23, T.10 N., R.3 E., Saginaw County, at 
bridge on West Verne Road, 2.3 miles north­
east of Fergus, MI. 

04-27-76 
06-21-76 

44.9 
*.42 

Shiawassee 
River 

Saginaw River Lat 43°20'09", long 84°04'32", in SEAS SE1/4 
sec.23, T.11 N., R.3 E., Saginaw County, at 
bridge on South Miller Road, 4.0 miles north­

06-22-76 *323 

east of St. Charles, MI. 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 


Measured Measurements 

Drainage previously 

area (water Discharge 


Stream Tributary to Location (mil) years) DateT
(ft3/s) 


Streams tributary to Lake Huron--Continued 


Marsh Creek Shiawassee Lat 43°21'13", long 84°07'52", in SE4 SE4 	 - 04-28-76 54.2 

River 	 sec.17, T.11 N., R.3 E., Saginaw County, at 06-21-76 *3.93 


bridge on Teft Road, 3.6 miles north of 

St. Charles, MI. 


Swan Creek Marsh Creek Lat 43°22'46", long 84°05'58", in NW4 NE4 04-28-76 486 

sec.10, T.11 N., R.3 E., Saginaw County, 06-23-76 *36.3 

at bridge on Swan Creek Road, 5.9 miles 

northeast of St. Charles, MI. 


Marsh Creek Shiawassee Lat 43°21'18", long 84°04'19", in NE4 SE4 - - 06-22-76 *99.7 

River 	 sec.14, T.11 N., R.3 E., Saginaw County, at 


bridge on South Miller Road, 5.3 miles north­
east of St. Charles, MI. 


Swartz Creek Flint River Lat 42°50'03", long 83°41'12", in SW4 NW4 - 02-20-76 h171 

sec.18, T.5 N., R.7 E., Oakland County, 

0.2 mile upstream of confluence of Crooked 

Lake Outlet, and 2.0 miles northeast of 

Fenton, Mi. 


Flint River Shiawassee Lat 43°19'20", long 84°00'14", in SE4 SW4 	 04-27-76 2,840 

Cutoff River 	 sec.28, T.11 N., R.4 E., Saginaw County, at 06-21-76 *0 


bridge on Curtis Road, 3.9 miles northeast 

of Alicia, MI. 


Flint River do Lat 43°18'40", long 84°02'00", SE4 sec.31, - 04-29-76 1,230 

T.11 N., R.4 E., Saginaw County, on left 06-23-76 *623 

bank 100 feet downstream from the Prairie 

Farms Association flood-pumping station, 

2.8 miles north of Alicia, MI, and 4 miles 

upstream from mouth. 


Birch Run do Lat 43°19'18", long 83°58'29", in SE4 SE4 - 04-28-76 413 

sec.27, T.11 N., R.4 E., Saginaw County, at 06-21-76 *307 

bridge on Curtis Road, 5.4 miles southwest 

of Bridgeport, ME. 


Cass River Saginaw River Lat 43°21'54", long 83°57'18", in NE4 NE4 905 1974 04-28-76 4,810 

sec.14, T.11 N., R.4 E., Saginaw County, at 06-22-76 *145 

bridge on State Highway 13, 3.8 miles west 

of Bridgeport, MI. 


Sugar River Tittabawassee Lat 44°06'23", long 84°25'37", in NE4 SE4 20 1968,1975 11-13-75 *h22.0 

River 	 sec.21, T.20 N., R.1 W., Gladwin County, at 06-16-76 *h28.2 


bridge on Hockaday Road, 9.3 miles north of 08-13-76 *h16.8 

Gladwin, MI. 


do do Lat 44°03'35", long 84°23'17", in SE4 SE4 1975 11-13-75 *h26.8 

sec.2, T.19 N., R.1 W., Gladwin County, at 06-16-76 *h29.6 

end of Breaut Road, 7.1 miles northeast of 08-13-76 *h17.8 

Gladwin, MI. 


South Branch Tobacco River Lat 43'49'50", long 84°45'09", in SE4 SE4 08-09-76 *52.8 

Tobacco River sec.26, T.17 N., R.4 W., Clare County, 


200 feet below Lake Shamrock Dam, at Clare, ME. 


do do Lat 43°52'01", long 84°32'43", in SW4 NW4 160 1960-63, 08-09-76 *68.2 

sec.15, T.17 N., R.2 W., Gladwin County, at 1967 

bridge on Grout Road, 3.2 miles southwest of 

Beaverton, Ma. 


Middle Branch do Lat 43°53'20", long 84°31'30", in SW4 SW4 33.8 1958-63, 08-09-76 *23.8 

Tobacco River 	 sec.2, T.17 N., R.2 W., Gladwin County, at 1966-67 


bridge on McCulloch Road, 2 miles west of 

Beaverton, MI. 


North Branch do in NW4 NW4 71.6 1958,1967 08-09-76 *41.9 

Tobacco River sec.2, T.17 N., R.2 W., Gladwin County, at 


bridge on Calhoun Road, 2.3 miles northwest 

of Beaverton, MI. 


Lat 43°54'07", long 84°31'19"T


Lat 43 in NE4 SW4 

sec.l, T.18 N., R.2 W., Gladwin County, at 

bridge on NI-61, at Gladwin, MI. 


Cedar River do °58'50", long 84°29'46"T 08-09-76 *77.9 


do do Lat 43°54'56", long 84°28'44", in NE4 NW4 140 1967 08-09-76 *79.9 

sec.31, T.18 N., R.1 W., Gladwin County, at 

bridge on Howard Road, 3.4 miles upstream 

from mouth, 2.3 miles north of Beaverton, MI. 


See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 

Wasured Measurements 

Stream Tributary to Location 

Drainage 
area 
(mi2 ) 

previously
(water
years) Date 

Discharge
(ft 3/s) 

Streams tributary to Lake Huron--Continued 

Tittabawassee 
River 

Saginaw River Lat 43°23'37", long 84°00'54", in NWh NWh 
sec.4, T.11 N., R.4 E., Saginaw County, at
bridge on Center Road, 1.1 miles southwest
of Saginaw, MI. 

04-28-76 
06-24-76 

11,700
*1,100 

Pinnebog River Lake Huron Lat 43°55'14", long 83°07'32", in NE' NEh 
sec.12, T.17 N., R.11 E., Huron County, at
bridge on Limerick Road, 1.5 miles southwest
of Pinnebog, MI. 

1973-75 06-17-76 *h8.74 

Streams tributary to Lake St. Clair 

Clinton River Lake St. Clair Lat 42°37'27", long 83°18'57", in SA sec.31, 
T.3 N., R.10 E., Oakland County, at Orchard
Lake Road, at Pontiac, MI. 

107 1966-67, 
1969 

09-01-76 
09-17-76 

18.4 
5.87 

Red Run Clinton River Lat 42°31'32", long 83°01'46", in NEh SEA 
sec.4, T.1 N., R.12 E., Macomb County, at
Van Dyke Road, at Warren, MI. 

43.8 1969 09-01-76 
09-17-76 

*2.32 
10.9 

Bear Creek Red Run Lat 42°31'25", long 83°01'23", in SE4 SW54 
sec.3, T.1 N., R.12 E., MacoMb County, at
Miller Drain, at Warren, MI. 

18.7 09-01-76 
09-17-76 

*6.90 
13.6 

Red Run Clinton River Lat 42°33'08", long 82°59'11", in Sigh SW11 
sec.25, T.2 N., R.12 E., Macomb County, at
15 Mile Road, at Sterling Heights, MI'. 

92.0 09-02-76 
09-17-76 

*50.3 
98.6 

Plum Brook Red Run Lat 42°34'21", long 82°59'25", in NW1/4 SW4 
sec.24, T.2 N., R.12 E., Macomb County, at
Schoener Road, at Sterling Heights, MI. 

27.6 09-02-76 
09-17-76 

*12.6 
8.64 

Coon Creek North Branch 
Clinton River 

Lat 42°43'03", long 82°52'55", in NEh sec.2,
T.3 N., R.13 E., Macomb County, at 26 Mile
Road, 0.3 mile west of Meade, MI, 2.0 miles 
above mouth. 

71.8 1959-64, 
1966-67 

09-03-76 
09-17-76 

*.02 
.10 

Streams tributary to Detroit River 

Franklin Branch River Rouge Lat 42°30'04", long 83°16'43", in NW4 sec.16,
T.1 N., R.10 E., Oakland County, at 12 Mile
Road, at Southfield, MI. 

17.0 05-13-76 
05-17-76 
05-26-76 
06-14-76 

*20.7 
53.3 

*14.1 
*7.45 

07-29-76 24.9 

Upper River
Rouge 

do Lat 42°23'59", long 83°17'11", in NW% sec.20,
T.1 S., R.10 E., Wayne County, at 5 Mile Road,
at Redford, MI. 

22.2 1967-68 05-13-76 
05-17-76 
05-26-76 
06-14-76 

*18.5 
76.5 

*12.8 
*3.43 

07-29-76 101 

Bell Branch Upper River
Rouge 

Lat 42°23'32", long 83°17'45", in SW4 sec.20, 
T.1 S., R.10 E., Wayne County, at Beech Daily
Road, at Redford, MI. 

40.8 1967-68 05-13-76 
05-17-76 
05-26-76 
06-14-76 

*18.1 
166 
*10.5 
*3.97 

07-30-76 33.2 

Walled Lake 
Branch 

Johnson Drain Lat 42°25'45", long 83°28'42", in NEh SEh 
sec.3, T.1 S., R.8 E., Wayne County, at
Beal Street, 0.2 mile upstream from mouth,
at Northville, MI. 

24.6 05-11-76 
05-18-76 
05-25-76 
06-15-76 

*37.6 
46.2 

*22.3 
*13.1 

Johnson Drain Middle River 
Rouge 

Lat 42°25'33", long 83°28'43", in SE% sec.3,
T.1 S., R.8 E., Wayne County, at 7 Mile
Road, at Northville, MI. 

26.1 1967-68 05-14-76 
05-18-76 
05-25-76 
06-15-76 

*36.4 
63.7 

*28.2 
*9.50 

Middle River 
Rouge 

River Rouge Lat 42°22'18", long 83°26'44", in Sigh sec.25,
T.1 S., R.8 E., Wayne County, at Haggerty
Road, at Plymouth, MI. 

60.7 1967-68 05-14-76 
05-18-76 
05-25-76 
06-14-76 

*62.9 
128 
*48.8 
*26.7 

do do Lat 42°21'05", long 83°22'22", in NE4 NEh
sec.4, T.2 S., R.9 E., Wayne County, at
Ann Arbor Trail, _downstream from Nankin
Lake Dam, at Nankin Mills, MI. 

63.4 05-13-76 
05-17-76 
05-26-76 
06-14-76 
07-29-76 

*83.3 
236 
*54.4 
*34.5 
154 

Tonquish Creek Middle River 
Rouge 

Lat 42°21'07", long 83°23'10", in NW4 sec.4, 
T.2 S., R.9 E., Wayne County, at Wayne Road,
0.7 mile west of Nankin Mills, MI. 

24.2 1967-68 05-14-76 
05-17-76 
05-26-76 
06-14-76 

*12.8 
108 

*8.74 
*4.29 

07-29-76 20.3 

See footnotes at end of the table 
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DISCHARGE MEASUREP'EWFS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 


Measured Measurements 

DrainageT
previously 

areaT
(water Discharge

T
DateT
Stream Tributary toTLocationT(mil) years) (ft3/s) 


Streams tributary to Detroit River--Continued 

Lower River 
Rouge 

River Rouge Lat 42°17'46", long 83°32'31", in NWU SW4 
sec.19, T.2 S., R.8 E., Wayne County, at 
Ridge Road, 0.7 mile south of Cherry Hill, 
MI. 

7.34 05-11-76 
05-18-76 
05-25-76 
06-15-76 

*5.72 
12.1 
*2.29 
*.24 

do do Lat 42°16'57", long 83°26'14", in SW4 sec.25, 
T.2 S., R.8 E., Wayne County, at Lotz Road, 
0.5 mile west of Wayne, MI. 

37.5 05-11-76 
05-18-76 
05-25-76 
06-15-76 

*31.0 
51.2 
*8.96 
*.81 

Fellows Creek Lower River 
Rouge 

Lat 42°17'38", long 83°26'11", in NEU sec.25, 
T.2 S., R.8 E., Wayne County, at Palmer Road, 
3.0 miles west of Wayne, MI. 

16.0 1967-68 05-11-76 
05-18-76 
05-25-76 
06-15-76 

*12.8 
30.8 
*4.60 
*.32 

River Rouge Detroit River Lat 42°16'50", long 83°07'44", in private claim 
114, T.2 S., R.11 E., Wayne County, at 
Jefferson Avenue, at River Rouge, Na. 

a462 06-14-76 *1,510 

Streams tributary to Lake Erie 

Huron River Lake Erie Lat 42°35'25", long 83°29'05", in NE14 SE4 
sec.10, T.2 N., R.8 E., Oakland County, at 
Commerce Road, 0.2 mile east of Commerce, MI. 

57.3 1946-75c, 
1976e 

07-29-76 
09-08-76 

19.5 
*9.32 

Norton Creek Huron River Lat 42°33'09", long 83°33'44", in NEU NEU 
sec.25, T.2 N., R.7 E., Oakland County, at 
Buno Road, 3.0 miles southeast of Milford, MI. 

15.8 1966-69d, 
1970-71 

07-27-76 
07-29-76 

*b5.8 
29.3 

Woodruff Creek do Lat 42°40'00", long 83°42'34", in NWU sec.2, 
T.1 N., R.6 E., Livingston County, at Grand 
River Road, 4.5 miles west of New Hudson, MI. 

36.3 1970 07-27-76 
07-29-76 

*12.9 
17.4 

Davis Creek do Lat 42°28'08", long 83°44'38", in NWU sec.21, 
T.1 N., R.6 E., Livingston County, at Silver 
Lake Road, 2.0 miles north of Whitmore Lake, MI. 

66.5 1970-71 07-27-76 
07-29-76 

*13.9 
15.9 

South Ore Creek do Lat 42°29'52", long 83°48'09", in NW4 sec.12, 
T.1 N., R.5 E., Livingston County, at Hamburg 
Road, 2.5 miles southwest of Brighton, MI. 

a31.0 1951-69c, 
1970-71 

07-27-76 
07-29-76 

*12.1 
12.8 

Horseshoe Lake 
Outlet 

do Lat 42°27'11", long 83°49'17", in NWU sec.26, 
T.1 N., R.5 P., Livingston County, at Merrill 
Road, 1.0 mile west of Hamburg, MI. 

30.7 1970-71 07-28-76 
07-29-76 

3.84 
6.82 

Portage River do Lat 42°25'40", long 83°57'35", in SW4 sec.34, 
T.1 N., R.4 E., Livingston County, at bridge 
on Tiplady Road, 2.0 miles upstream from 
Little Portage Lake, and 2.2 miles southwest 
of Pinckney, NI. 

79.1 1944-72c, 
1973-75e 

07-29-76 20.4 

North Fork 
Mill Creek 

Mill Creek Lat 42°19'19", long 83°58'45", in NE4 sec.8, 
T.2 S., R.4 E., Washtenaw County, at Dexter 
Chelsea Road, 1.5 miles east of Chelsea, MI. 

38.2 1944-47, 
1961 

07-28-76 9.62 

Fleming Creek Huron River Lat 42°16'28", long 83°40'02", in SE1/4 sec.25, 
T.2 S., R.6 E., Washtenaw County, at Geddes 
Road, 0.5 mile north of Geddes, MI. 

30.6 1970-72 07-28-76 9.88 

Huron River Lake Erie Lat 42°11'15", long 83°25'31", in NEU sec.36, 849 06-15-76 *311 
T.3 S., R.8 E., Wayne County, at Lower Huron 
Metropolitan Parkway, 1.0 mile northwest of 
New Boston, MI. 

Stony Creek do Lat 41°56'55", long 83°18'36", in NEU sec.25, 
T.6 S., R.9 E., Monroe County, at North 

02-19-76 1,110 

Dixie Highway, at Woodland Beach, Ma. 

Sandy Creek do Lat 41°56'48", long 83°22'03", in NA NEU 
sec.28, T.6 S., R.9 E., Monroe County, at 
Vivian Road, at Golfcrest, MI. 

02-19-76 191 

Plum Creek do Lat 41°54'13", long 83°23'53", in private 
claim 499, T.7 S., R.9 E., Monroe County, 
at La Plaisance Road, at Monroe, MI. 

02-19-76 149 

See footnotes at end of the table 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1976--Continued 

T

Measured TMeasurements 

T

Drainage Tpreviously 
area T(water TDischarge 

T

Stream TTributary to TLocation T(mil) Tyears) TDate T(ft3/s) 

Streams tributary to Lake Erie--Continued 

T

Otter Creek TLake Erie 
T

Lat 41°52'00", long 83°27'13", in NW4 sec.23, T 02-19-76 T463 
T.7 S., R.8 E., Monroe County, at U.S. 25, 
at La Salle, W. 

* Base flaw. 
a Approximately. 
b Field estimate. 
c Operated as a continuous-record gaging station. 
d Operated as a low-flow partial-record station. 
e Operated as a crest-stage partial-record station. 
f Includes 0.8 cfs inflow from wells. 
g Not previously published. 
h Discharge measurement made by employees of Michigan Department of Natural Resources. 
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577TANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS 


Water-quality partial-record stations are particular sites where chemical-quality, biological and or sediment data are collected 

systematically over a period of years for use in hydrologic analyses. The data are collected usually less than quarterly. 


STREAMS TRIBUTARY TO LAKE MICHIGAN 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


sPF— 

CIFIC 


INSTAN— CON—T PER— 

TANFOUS DUCT—TATPTDIS— CENT CAR— 

DIS— aNCFT
PH TEMPER— TEMPER— SOLVED SATUR— RONATE 

ITmc CHARGE (MICRO—TATHRE ATURE OXYGEN ATION (CO3)T
HATE (CFS) MHOS) (UNITS) (0EG C) (MG/L)T(MG/L)(DEG C)TT


04065970 — PINE CREEK NEAR mERRIMAN. MICH. (LAT 45 56 42 LONG 087 59 13.01) 


NOV .TT
1975 

04...T2.1 8.? 13.5 5.0 100
1320 615T 12.6 


MAP 1976 

22...�3.7 7.4 1.0 .0 96
1400 254� 13.6 


04065580 — MOUNTY'S CREEK NR MERRImAN 9 MICH. . ( LAT 45 56 41 LONG 087 59 23.01) 

NOV 9��
1979 
04...T 180T 01250 .97 8.1 13.5 5.5 12.0 98 

MAP ,TT
1976 

22...T1300 19 6.8 .0 .0 13.1
693T 93 


04065590 — STEEL CREEK NR MERRIMAN, MICH. . ( LAT 45 56 31 LONG 087 59 33.01) 

NOV 9��
1975 

280T5.0 


MAP ,1976 

04...T1140 1.5 8.2 13.5 11.9 97 

T


22...�5.8 7.2 —4.0 .0 72
1130 177T 10.2 
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ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS 


STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-

CIFIC 


INSTAN..�
CON.. 

TANEOUS DUCT..�AIR�TOTAL TOTAL 

015- ANCE�
PH TEMPER.. TEMPER.. NITRATE NITRITE 


TIME CHARGE (MICRO..�ATURE ATURE�(N)
(N)�

DATE (CFS)� (DEG C) (MG/L)

�


MHOS) (UNITS) (DEG C) (MG/L)�����


04096209�
BAW BEESE LK OUT AT GPswo RD AT HILLSDALE, MICH (LAT 41 54 23 LONG 084 37 21.01) 


FEB t 1976 
��

12... 1105 395 4.0 2.5 .01
14� .06���


04096210�
KING LK INLET AT CAMBRIA RD AT HILLSDALE, MICH.. (LAT 41 53 48 LONG 084 39 04.01) 


FEB�
1976 

11...�1005 1.0� .5 1.4���

�

840�1.0 .01 


04096212� . (LAT 41 54 01 LONG 084 37 55.01)
KING LAKE OUTLET AT M-99 AT HILLSDALE' MICH.�


FEB , 1976 

11... • 1125 655�2.0 .01
4.7���1.0 2.1���


04096217�
ST. JOSEPH RIVER AT SOUTH ST AT HILLSDALE, MICH. (LAT 41 54 58 LONG 084 37 32.01) 


FER , 1976 

1235 16�� 5.0 .66���
460�2.0 .01 


04096235�
WINONA LK OUT AT HILLSDALE ST AT HILLSDALE, MICH (LAT 41 56 31 LONG 084 37 54.01) 


DEC�
1975 
�

050..�3.3�8.0 7.5 .01
1320 450 12.5 .21�����


04096239�
BEERE CR AT SLATER RD NP N ADAMS (LAT 41 56 27 LONG 084 30 57.01) 


FEP�
1976 
��

IR.o.�1420 53 2.0 2.0��
.03 


04096240�
BEERE CREEK AT MAUCK RD NEAR NORTH ADAMS, MICH.. (LAT 41 56 31 LONG 084 31 16.01) 


DEC , 1975 
�

10...�4.6�7.9 1.5 .01
1155 590 .0 1.7�����


04096245 - BEERE CREEK AT KNOWLES RD NR NORTH ADAMS, MICH.. (LAT 41 56 38 LONG 084 31 32.01) 


DEC�
1975 
�
 
12�7.8 .02 


FEB , 1976 

10... 1045 630 -2.5 1.5 2.0�����

��


18."�1320 105 1.5 2.3��
.03 


04096257 - BEERE CREEK AT MILNES RD NEAR HILLSDALE, MICH. . (LAT 41 57 44 LONG 084 35 35.01) 


FEB�
1976 
��

11... 1415 625 2.0 3.5 .01
16� .78���
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STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


TOTAL 

TOTAL TOTAL�� TOTAL�
KJEL-� TOTAL 

AMMONIA ORGANIC DAHL�
TOTAL TOTAL TOTAL ORTHO ORGANIC 

NITRO- NITRO- NITRO... NITRO... NITRO- PHOS... PHOS- PHOS... 

GEN GEN GEN GEN GEN PHORUS PHORUS PHORUS 

(N) (N)��(N)��(P)��(P)
(N) (NO3) (P)�


DATE�(MG/L)��(MG/L)��(MG/L) (MG/L)��(MG/L)
(MG/L) (MG/L) (MG/L)�


04096209�
RAW BUSE LK OUT AT GRSWLD RD AT HILLSDALE, MICH (LAT 41.54 23 LONG 084 37 21.01) 


FER • 1976 

12• • •�.07 .33��.47��.02��
.40 2.1 .02 


04096210 - KING LK INLET AT CAMBRIA RD AT HILLSDALE, MICH.. (LAT 41 53 48 LONG 084 39 04.01) 


FER • 1976 

11...�.23 .77��2.4��.06�
1.0 11�.03 


04096212� • (LAT 41 54 01 LONG 084 37 55.01)
KING LAKE OUTLET AT M-99 AT HILLSDALE, MICH.�


FER • 1976 

11... .62 12�.03�
.07 .55��2.7��.03�.00 


04096217�
ST. JOSEPH RIVER AT SOUTH ST AT HILLSDALE, micH. (LAT 41 54 58 LONG 084 37 32.01) 


FFR , 1976 

12... .18 .87 6.8 .03��.02
.69��1.5��


04096235�
WINONA LK OUT AT HILLSDALE ST AT HILLSDALE, MICH (LAT 41 56 31 LONG 084 37 54.01) 


DEC • 1975 

05...�.81�1.1��.02��
.92 5.0 .00 


04096239�
BEERE CR AT SLATER RD NR N ADAMS (LAT 41 56 27 LONG 084 30 57.01) 


FEB • 1976 

18...�.07 1.0��3.1��.07�
1.1 14�.05 


04096240�
BEERE CREEK AT MAUCK RD NEAR NORTH ADAMS, MICH.. (LAT 41 56 31 LONG 084 31 16.01) 


DEC • 1975 

.03 1.1��2.8��.04�
1.1 12�.01 


04096245 - BEERE CREEK AT KNOWLES RD NR NORTH ADAMS, MICH.. (LAT.41 56 38 LONG 084 31 32.01) 


DEC • 1975 

10... 1.0 13�.01
.06 .94��3.0��.03�


FER , 1976 

18...�.13 .R5��3.3��.11�
.98 15�.08 


04096257�
BEERE CREEK AT MILNES RD NEAR HILLSDALE, MICH. • (LAT 41 57 44 LONG 084 35 35.01) 


FER • 1976 

.14 .66��7.0 .02��
11... .80 1.6��.02 
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STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-

CIFIC 


INSTAN..�
CON.. 

TANFOUS DUCT..�AIR�TOTAL TOTAL 

DIS.. ANCF�
PH TEMPER.. TEMPER- NITRATE NITRITE 


TIME CHARGE (MICRO-�ATURE ATURE�(N)
(N)�

DATE (CFS)�(UNITS) (DFG C) (DEG C) (MG/L)

�


MHOS) (MG/L)�����


04096260�
BEERE C TRIR AT BARKER RD NR NORTH ADAMS, MICH.. (LAT 41 59 02 LONG 084 33 53.01) 


DEC • 1975 
�

10... 0925 495 1.0 .01
3.0�7.9��.35��


04096262�
BEERE C TRIR AT MILNES RD NEAR HILLSDALE, MICH.. (LAT 41 58 08 LONG 084 35 35.01) 


FER • 1976 

11... 1325 590�2.0 .01
5.2�� 1.5 1.4���

19... 1535�� 1.0 1.5��
.02 


04096264�
TR TO RFERE C TR AT MILNES RD NR HILLSDALE, MICH (LAT 41 58 02 LONG 084 35 35.01) 


FER , 1976 

12... 0955 .83 630���4.5 .01
3.5 2.6���

194.64, 1550�� .01
3.5�


MAY 

10...T.91 8.4 18.5 16.5 .09
1315 620 1.1�������


04096265�
HALF MOON LK OUT•N ADAMS RD,NR JONESVILLE, MICH. (LAT 41 58 38 LONG 084 36 40.01) 


FEB • 1976 
��

12...�0920 E1.0� 3.5 2.0 .35���
800 .01 


04096280� e (LAT 41 58 58 LONG 084 42 34.01)
BUTTERNUT CREEK NEAR JONESVILLE, MICH.�


MAY • 1976 

18... 1220 620 8.2 1.2 14.0 3.4�����
1.3�� .07 


04096285� (LAT 42 01 58 LONG 084 44 13.01)
ST. JOSEPH R AT MILL POND AT LITCHFIELD, MICH.�


FER • 1976 

19... 1020� 1.5��
.5 .02 


04096293�
S SAND LK OUTLET AT BACON RD NR HILLSDALE, MICH. (LAT 42 55 52 LONG 084 41 56.01) 


DEC • 1975 
�

09...�4.7�8.2��4.0 .00
1240 410 .0T.11��


04096298�
SAND C TRIB BELOW MECHANIC RD NR HILLSDALE, MICH (LAT 41 55 58 LONG 084 41 42.01) 


DEC • 1975 
�

09...�2.7�7.9�2.5 .01
1005 475�.5 .86��

04096299�M SAND LK OUT AT MECHANIC RD NR HILLSDALE, MICH. (LAT 42 56 34 LONG 084 42 06.01) 


DEC • 1975 
�

09...�9.0�8.1��3.5 .01
1125 410 .0T.43��
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STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


TOTAL 

TOTAL TOTAL�� TOTAL�
KJEL..�	 TOTAL 

AMMONIA ORGANIC DAHL�
TOTAL TOTAL TOTAL ORTHO ORGANIC 

NITRO- NITRO.. NITRO.. NITRO- NITRO- PHOS.. PHOS.. PHOS... 

GEN GFN GEN GEN GEN PHORUS PHORUS PHORUS 

(N) (N)��(NO3) (P)�
(N) (N)��(P)��(P) 


DATE�(MG/L) (MG/L) (MG/L)
(MG/L) (MG/L1 (MG/L)����(AG/L) (MG/L)���


04096260 BEEBE C TRIP AT BARKER RD NR NORTH ADAMS, MICH.. (LAT 41 59 02 LONG 084 33 53.01) 


DEC�
. 1975 

10... .01 .77 1.1����.03 .00
.78 5.0 


04096262 BEEBE C TRIP AT MILNES RD NEAR HILLSDALE, MICH.. (LAT 41 58 08 LONG 084 35 35.01) 


FFR 1976 

11• • • .12 .52 .64���9.0 .03
2.0T.04 

19... .04 1.0 11 .04
.96 2.5����.05 


04096264 TR TO BEEBE C TR AT MILNES RD NR HILLSDALE, MICH (LAT 41 58 02 LONG 084 35 35.01) 


FFR , 1976 

.56 3.2����.04 


19... .04 .85 19 .04 

12... .03 .59 14 .03 


.81 4.4����.04 

MAY 

10... .01 .33 6.8 .01
.32 1.5����.05 


04096265 HALF MOON LK OUT,N ADAMS RD.NR JONESVILLE, MICH. (LAT 41 58 38 LONG 084 36 40.01) 


FEB , 1976 

12... .22 .57 .79 5.1 .01 .01
1.2����


04096280 BUTTERNUT CREEK NEAR JONESVILLE. MICH. . (LAT 41 58 58 LONG 084 42 34.01) 


MAY 	 1976 

18... .04 .55 18 .01
.51 4.1����.03 


04096285 ST. JOSEPH R AT MILL POND AT LITCHFIELD, MICH.�(LAT 42 01 58 LONG 084 44 13.01)
e 


FEB 1976 

19... .12 .87 .99 11 .09 .07
2.5����


04096293 S SAND LK OUTLET AT BACON RD NR HILLSDALE, MICH. (LAT 42 55 52 LONG 084 41 56.01) 


DEC 9 1975 

09... .09 .51 2.7 .01 .00
.42 .62����


04096298 SAND C TRIB BELOW MECHANIC RD NP HILLSDALE, MICH (LAT 41 55 58 LONG 084 41 42.01) 


DEC�
1975 

09... .03 .44 .47 1.3����5.9 .02 .00 


04096299 M SAND LK OUT AT MECHANIC RD NR HILLSDALE, MICH. (LAT 42 56 34 LONG 084 42 06.01) 


DEC 1975 

.48 	 4.5 .01 .00
09... .10 .58 1.0����


10 
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ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS 


STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SPE-

CIFIC 


INSTAN...T
CON.. 

TANEOUSTAIRT TOTAL
TOTALT

(HS..TPH TEMPER.. TEMPER- NITRATE NITRITE
ANCFT


TIME CHARGE (MICRO..TATURE ATURE (N)
(N)TT
T

DATE (CFS)T(UNITS) (DEG C) (DEG C) (MG/L)
MHOS)T (MG/L)TTTT


04096304 SAND CREEK AT US-12 NEAR ALLEN, MICH.TT
.(LAT 41 57 47 LONG 084 44 20.01) 


IP 1975 

26... 1230 750T 4.0T.01 


NOVT

10TT8.2T.5T1.3 


04096307 SAND C TRIBUTARY AT BEULOW Pr) NEAR ALLEN, MICH..T
(LAT 41 58 51 LONG 084 44 20.01) 


NOV , 1975 

26... 1130 .69 760 -1.0TTTTT3.7 .01
8.2 2.5T


eTT
04096308 SAND CREEK AT JONESVILLE RD NR ALLEN, MICH. (LAT 41 59 08 LONG 084 45 04.01) 


NOV * 1975 

26... 1010 545 .0TTT1.4
12TT8.3 2.5T.01 


04096317 ST. JOSEPH R AT S CO LINE RD NR LITCHFIELD, MICH (LAT 42 04 21 LONG 084 49 50.01) 


NOV , 1975 

04... 1430T 13.0T.01
500T 1.2 

25... 1240 645 .0TTT1.6
67TT8.3 2.5T.01 


(LAT 42 06 04 LONG 084 50 38.01)
04096332 - ST. JOSEPH R AT T DRIVE SOUTH NEAR HOMER, MICH..T


NOV , 1975 

1030 76TT8.2 2.5T.01
590 -.5TTT1.5 


TOTAL 

TOTAL�KJELT TOTAL
TOTALT TOTALT

AMMONIA ORGANIC DAHLT
TOTAL TOTAL TOTAL ORTHO ORGANIC 

NITRO- NITRO- NITRO.. NITRO.. NITRO... PHOS.. PH05.... RHOS.. 

GEN GEN GEN GEN GEN PHORUS PHORUS PHORUS 

(N) (N)TT(N)TT(P)TT(P1
(N) (NO3) (P1T


DATE�(MG/L) (MG/L)��(MG/L1 (''G/L)TTTT(MG/L)
(MG/L1 (MG/L) (MG/L1T


04096304 - SAND CREEK AT US-12 NEAR ALLEN, MICH.TeT
(LAT 41 57 47 LONG 084 44 20.01) 


, 1975 

26... .07 .41��1.8TT.01 .01 


NOV�

.48 7.9T


(LAT 41 58 51 LONG 084 44 20601)
04096307 SAND C TRIBUTARY AT BEULOW RD NEAR ALLEN, MICH..T


NOV 1975 

.31 4.0TTTT.01
26... .01 .32 18T.01 


04096308 SAND CREEK AT JONESVILLE RD NR ALLEN, MICH.��
. (LAT 41 59 08 LONG 084 45 04.01) 


NOV , 1975 

26.,, .07 .43���8.1T.01
.36 1.8T.01 


04096317 ST. JOSEPH R AT S CO LINE RD NR LITCHFIELD, MICH (LAT 42 04 21 LONG 084 49 50.01) 


NOV 1975 

04... .02 .45 7.3T.00
.43 1.7����.01 --

25.., .01T.44 9.0T.09
.43 2.0���.10 .00 


04096332 ST. JOSEPH R AT T DRIVE SOUTH NEAR HOMER, MICH..T
(LAT 42 06 04 LONG 084 50 38.01) 


NOV . 1975 

25... .02 .45 .47���8.7T.06
2.0T.07 
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ANALYSES OF SAMPLES COLLECTED AT SEDIMENT PARTIAL-RECORD STATIONS 583 


STREAMS TRIBUTARY TO LAKE MICHIGAN 


SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


SUS-

PENDED
�


INSTAN..�SUS.• SEDI-

TANEOUS�PENDED�
MENT
�


DIS..�SEDI..
TEMPER...�DIS-

TIME CHARGE ATURE MENT CHARGE
�
 

DATE (CFS)�(MG/L)��
(DEG C) (T/DAY) 


04096209 BAW BEESE LK OUT AT GRSWLD RD AT HILLSDALE, MICH (LAT 41 54 23 LONG 084 37 21.01) 


FEB�
19/6 

12...�1105 14��El
2.5�E.04 


04096210 KING LK INLET AT CAMBRIA RD AT HILLSDALE, MICH.. (LAT 41 53 48 LONG 084 39 04.01) 


1976 

11...�1005�1.0�1.0�25 .07 


FEB�


04096212 KING LAKE OUTLET AT M-99 AT HILLSDALE, MICH.�(LAT 41 54 01 LONG 084 37 55.01)
. 


1976 
11...�1125 4.7��2.0�8 .10 

FEB ,��


04096217 ST. JOSEPH RIVER AT SOUTH ST AT HILLSDALE, MICH. (LAT 41 54 58 LONG 084 37 32.01) 


1976 

12...�1235 16��2.0�6 .26 

17...�1705 E55��1.0�8 El.? 


FEB�


04096235 WINONA LK OUT AT HILLSDALE ST AT HILLSDALE, MICH (LAT 41 56 31 LONG 084 37 54.01) 


1975 

05...�1320�3.3�7.5�3 .03 

FEB�


DEC�


1976 
17... 1745 E5.0��2.0�1 F.01 

04096240 BEEBE CREEK AT MAUCK RD NEAR NORTH ADAMS, MICH.. (LAT 41 56 31 LONG 084 31 16.01) 


1975 

10...�1155�4.6�1.5�2 .02 


FEB ,��


DEC�


1976 

18... 1355 E55��2.0�6 E.89 


04096245 BEEBE CREEK AT KNOWLES RD NR NORTH ADAMS, MICH.. (LAT 41 56 38 LONG 084 31 32.01) 


, 1975 

10...�1045 12��1.5�5 .16 


FEB ,��


DEC��


1976 
17... 1410 128��1.0 42 15 
18... 1320 105��1.5�10 2.8 

04096257 BEERE CREEK AT MILNES RD NEAR HILLSDALE, MICH.�(LAT 41 57 44 LONG 084 35 35.01)
. 


, 1976
FEB�

11... 1415 16 3.5 6 .26 
17... 1715 226 .5 10 6.1 
20... 1215 131 2.0 6 2.1 
MAP 
04... 1450 274 4.0 2 1.5 
06... 1209 260 4.0 6 4.2 

E--ESTIMATED VALUE 




 

 
 

584TANALYSES OF SAMPLES COLLECTED AT SEDIMENT PARTIAL-RECORD STATIONS 


STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED 


SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SUS­
PENDED 


INSTAN-�SUS-�
SEDI 

TANEOUS�PENDED�
MENT 

DIS- TEMPER- SEDI- DIS•.• 


TIME CHARGE ATURE MENT CHARGE
�

DATE (CFS)�(MG/L)��
(DEG C) (T/DAY) 


04096260� 59 02 LONG 084 33 53.01)
BEEBE C TRIP AT BARKER RD NR NORTH ADAMS, MICH.. (LAT 41 


DEC , 1975 

10... 0925 1.0 .06
3.0��7��


FEB , 1976 
�
 
.5�E1.2
17...�1305 E25�18�


04096262� 58 08 LONG 084 35 35.01)
BEEBE C TRIP AT MILNES RD NEAR HILLSDALE, MICH.. (LAT 41 


FER , 1976 

11... 1325 5.2 2.0 6 .08 
17... 1300 73 .0 22 4.3 
19... 1345 38 1.0 4 .41 
20... 1100 35 1.5 8 .76 
MAR 
04... 1730 71 5.0 4 .77 
OS... 1420 72 7.5 10 1.9 
06... 1035 51 1.0 1 .14 

04096264 TR TO BEEBE C TR AT MILNES RD NR HILLSDALE, MICH 41 58 02 LONG 084 35 35.01)
(LAT�


FEB ,��
1976 

4.5�.07 


17• • •� 3.5�.25 

12.o.�0955 .83��31 


1350 4.2��22 

19• • •�1445 2.1��4
1.0�.02 


MAR 

05...�1435 6,5��26
7.5�.46 

MAY 

10...�1315 .91��71
16.5�.17 


04096265 HALF MOON LK OUT,N ADAMS BE),N12 JONESVILLE, MICH. (LAT�
41 58 38 LONG 084 36 40.01) 


FEB��
, 1976 

12...�0920 E1.0��1
2.0�E.00 

17... 1325 E4.0��.5�1 E.01 


04096280 - BUTTERNUT CREEK NEAR JONESVILLE. MICH.�.(LAT 41 58 58 LONG 084 42 34.01) 


1976 

18... 1220 14.0�.02 


MAY ,��

1.3��6 


04096285 - ST. JOSEPH R AT MILL POND AT LITCHFIELD, MICH.�
.(LAT 42 01 58 LONG 084 44 13.01) 


FEB�
1976 

19... 1020�.5�5 


04096293 S SAND LK OUTLET AT BACON RD NR HILLSDALE, MICH. (LAT 42 55 52 LONG 084 41 56.01) 


DEC , 1975 

1240 4.7��1��
4.0 .01 


E--ESTIMATED VALUE 
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ANALYSES OF SAMPLES COLLECTED AT SEDIMENT PARTIAL-RECORD STATIONS 585 

STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED 


SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976--CONTINUED 


SUS-

PENDED 


INSTAN-�SUS-�
SEDI... 

TANEOUS� MFNT
PENDED�

DIS* TEMPER.. SEDI.. DIS-


TIME CHARGE ATURE MENT CHARGE
�
 
DATE (CFS)�(MG/L)��
(DEG C) (T/DAY) 


04096298 SAND C TRIB BELOW MECHANIC RD NR HILLSDALE, MICH (LAT 41 55 58 LONG 084 41 42.01) 


DEC�
1975 

09...�2.7�2.5 10 .07
1005�


04096299 M SAND 1K OUT AT MECHANIC RD NR HILLSDALE, MICH. (LAT 42 56 34 LONG 084 42 06.01) 


1975 

09...�

DEC ,�


1125 9.0��3.5 7 .17 


04096304 SAND CREEK AT US-12 NEAR ALLEN, MICH. . (LAT 41 57 47 LONG 084 44 20.01) 


NOV ,�
1975 

26...T10��11 .30
1230 4.0 

FEB it��
1976 

17...�E25��3.5 F.34
1815 5 

19... 1515 E32��3.5 2 E.17 

20... 1340 32��4.5 7 .60 


04096307 SAND C TRIBUTARY AT BEULOW RD NEAR ALLEN, MICH.. (LAT 41 58 51 LONG 084 44 20.01) 


1975 

26...�1130�2.5 .01 


NOV�

.69�7 


FEB ,��
1976 

17...�1835�E4.0�3.0 5 E.05 

19...�1530�5.2�8
4.5 .11 

20...�1150�3.8�9
4.5 .09 


04096308 SAND CREEK AT JONESVILLE RD Ng ALLEN, MICH. (LAT�
. 41 59 08 LONG 084 45 04.01) 


1975 

26...T1010 12��2.5 5 .17 

FEB��


NOV ,�


, 1976 

19o..�1545 40��4.0 2 .22 


MAR 

06...�1300 80��4.0 7 1.5 


04096317 ST. JOSEPH R AT 5 CO LINE RD NR LITCHFIELD, MICH (LAT 42 04 21 LONG 084 49 50.01) 


1975 

25...�1240 67��2.5 0 1.1 

FEB��


NOV�


, 1976 

18...�1030 E340��1.0 5 E4.6 


04096332 ST. JOSEPH R AT T DRIVE SOUTH NEAR HOMER, MICH.. (LAT 42 06 04 LONG 084 50 38.01) 


NOV , 1975 
25", 1030 

FEB , 1976 
19... 1450 

76 

479 

2.5 

1.5 

5 

5 

1.0 

6.5 

E­-ESTIMATED VALUE 
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


Samples are collected at sites other than gaging stations and partial-record stations to give better areal coverage in a river 

basin. Such sites are referred to as miscellaneous sites. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


STREAMS TRIBUTARY TO LAKE MICHIGAN 


421426085544701 - BROWNWOOD LAKE, SITE 1, NEAR PAW PAW, MI (LAT 42 14 26 LONG 085 54 47) 


SPE-� IMME-

TO TOP TO ROT-�

DEPTH DEPTH��


CIFIC� DIATE 

DEPTH�TOM OF CON-� PER-�
OF� COLI-

OF SAMPLE SAMPLE DUCT-� DIS- CENT FORM 


RESER- INTER- INTER- ANCE�
PH TEMPER- SOLVED SATUR- (COL. 

TIME VOIR VAL VAL (MICRO-�ATURE OXYGEN ATION PER 


DATE (FT)�(FT) (FT)��MHOS) (UNITS)��(DEG C) (MG/L)��100 ML) 

JUN 
1000 6.0��.00 4.0��210 7.7��22.5 7.3��85�14 

FECAL� TOTAL�TOTAL
STRFP-� TOTAL�

COLT- TOCOCCI� NITRITE AMMONIA ORGANIC 

FORM (COL- BICAR- CARBON TOTAL TOTAL PLUS NITRO- NITRO-

(COL. ONIFS RONATE DIOXIDE NITRATE NITRITE NITRATE GEN�
GEN 

PER PER��(CO2)� (N)����
(HCO3)�(N) (N) (N) (N) 


DATE�(MG/L)��(MG/L)��(MG/L)��(MG/L)
100 ML) 100 ML ► (MG/L) (MG/L1 (MG/L)�

JUN 

30...T20�36 5.7 .01 .02��.09�
180��.01�� .56 


TOTAL� TOTAL�METHY- TOTAL 

KJEL...� TOTAL HYDRO- TOTAL LENE PHYTO-

DAHL�
TOTAL TOTAL TOTAL ORTHO LYZABLE ORGANIC BLUE PLANK-

NITRO- NITRO- NITRO- PHOS- PHOS- PHOS- PHOS- ACTIVE TON 

GEN GEN GEN PHORUS PHORUS PHORUS PHORUS SUP- (CELLS 

(N)�(N)�(NO3) (P) (P)���PER
(P)��(P) STANCE�


DATE (MG/L)��(MG/L) (MG/L) (MA/L)��(MG/L)�
(MG/L) (MG/L)��(MG/L)�� ML) 


JUN 

30...�.65�.67 .05 .03 .01��.00�
3.0��.01�� 68000 


JUNE 30, 1976 

1000 HOURS 


IDENTIFICATION OF PHYTOPLANKTON 


68,000 CELLS/ML 


_ORGANISM NAME _COMMON NAME_�PER_CENT
CELLS/ML�


CHLOROPHYTA�GREEN ALGAE 

.CHLOROPHYCEAE 

..CHLOROCOCCALES 

...00CYSTACEAE 

....00CYSTIS� 380�1 

...SCENEDESMACEAE 

....SCENEDESMUS 


TOTALS�1
560�


CHRYSOPHYTA 

.BACILLARIOPHYCEAE�DIATOMS 

..PENNALES� PENNATE 

...ACHNANTHACEAE 

....ACHNANTHES 0 

...GOMPHONEMATACEAF 

....GOMPHONEmA 
 0 

...NAVICULACEAE�NAVICULOID 

....NAVICULA 


TOTALS�0
380 


CYANOPHYTA� BLUE-GREEN ALGAE 

.MYXOPHYCEAE 

..CHROOCOCCALES�COCCOID 

...CHROOCOCCACEAE 

....ANACYSTIS� 62,000�91 

..0SCILLATORIALES�FILAMENTOUS 

...NOSTOCACEAE 

....ANABAENA� --5-1122 


TOTALS 67,000��98 


EUGLENOPHYTA EUGLENOIDS 

.CRYPTOPHYCEAE CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOCHRYSIDACEAE 

....CHROOMONAS 


TOTALS 94 
 0 
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


STREAMS TRIBUTARY 11) LAKE MICHIGAN--CONTINUED 


421433085544201 - BROWNWOOD LAKE, SITE 2, NEAR PAW PAW, MI (LAT 42 14 33 LONG 085 54 42) 


SPE.. 

TO TOP TO ROT-�

DEPTH DEPTH��


CIFIC 

DEPTH OF��CON-��
TOM OF PER.. 

OF SAMPLE SAMPLE DUCT..� DIS- CENT 


RESER INTER-�ANCE�
PH TEMPER.. SOLVED SATUR.. 

TIME VOTP VAL VAL (MICRO..�ATURE OXYGEN ATION
�


DATE (FT)�(FT)�(UNITS) (MG/L)
(FT)�MHOS)�(DEG C)��


JUN 

30...�4.5 4.0����8.2 7.6�90
1045 .00 208�23.0��


IMME-

DIATE FECAL STPEP..� TOTAL TOTAL 

COLT.. COLI TOCOCCI� NITRITE AMMONIA 

FORM FORM (COL.. BICAR- CARBON TOTAL TOTAL PLUS NITRO.. 

(COL. (COL.�
ON/ES RONATE DIOXIDE NITRATE NITRITE NITRATE GEN 

PER PER��(HCO3) (CO2) (N)�(N)
PER� (N)���(N)�


DATE�100 ML)�100 ML) 100 ML) (MG/L)���(MG/L)�
(MG/L) (MG/L) (MG/L)��(MG/L) 


JUN 

�
30... 20�20��1.2��.01�.05
8 116 .00�.01�


TOTAL� TOTAL�METHY 

TOTAL KJEL-� TOTAL HYDRO... TOTAL LENE 

ORGANIC DAHL�
TOTAL TOTAL TOTAL ORTHO LYZABLE ORGANIC BLUE 

N/TRO... NITRO.. NITRO.. NITRO PHOS... PHOS... PHOS... PHOS- ACTIVE 

GEN GEN GEN GEN PHORUS PHORUS PHORUS PHORUS SUB.. 

(N) (N)��(NO3)�(P)��(P)��
(N)�(P) (P) STANCE 


DATE�(MG/L) (MG/L) (MG/L)��� (MG/L)�
(MG/L1 (MG/U (MG/L) (MG/L)����(MG/L1 


JUN 

30...�.58 .63 2.8�.01�.00�
.64���.03�.02�.00 


421428085550801 - BROWNWOOD LAKE, SITE 3, NEAR PAW PAW, MI (LAT 42 14 28 LONG 085 55 08) 


DEPTH DEPTH��
SPE.. 

TO TOP TO ROT-� NON.
CIFIC�
 

DEPTH�OFTTOM OF� COLOR�
CON-� CAR... 

OF SAMPLE SAMPLE DUCT...� (PLAT- HARD.. BONATF 


RESER.. INTER- INTER... ANCE�PH TEMPER- INUM- NESS HARD-

TIME VOIR��VAL (MICRO..�ATURE COBALT (CA,MG) NESS
VAL�


DATE (FT)�(FT)�(UNITS)�UNITS)��(MG/L) 

�
 

(FT)�MHOS)�(DEG C) (MG/L)�


JUN 

30...�43��4.0��8.4��3��18
1300 .00 220 23.5 100�

30...�1305�38�271 9.0 120�
38�7.5��3��2 


DIS-�GIS.. 

DTS.�SOLVEDTSOLVEDT DIS-


SOLVED MAG-��PO..�� SOLVED�
DIS... ALKA...�DIS 

CAL.. NE- SOLVED TAS.. IIICAR CAR- LINITY CHLO.. SOLVED 

CIUM SIUM SODIUM SIUM RONATE BONATE AS RIDE SILICA 

(CA) (MG)��(K)�(CO3)��(CL)��
(NA)�(HCO3) CAC03 (SI02) 


DATE�(MG/L1 (MG/L) (MG/L)����(MG/L) (MG/L)����
(MG/L) (MG/L) (MG/L) (MG/L) 


JUN 

30•• •�
�25 10��.7 104 0���4.6�
3.3� 85�1.1 


30... 33�9.6 3.2 .9 146 0 120 4.1
5.2�������


DIS..� DIS..� TOTAL 

SOLVED� TOTAL SOLVED TOTAL TOTAL KJEL... 

soLInsT NITRITE NITRITE AMMONIA ORGANIC DAHL�
TOTAL 

(REST.. TOTAL TOTAL PLUS PLUS NITRO... NITRO... NITRO NITRO-

DUE AT NITRATE NITRITE NITRATE NITRATE GEN��GEN��
GFN GEN 

180 C) (N)��(N)�(N)��(N)�
(N)�(N) (N)�(N) 


DATE�(MG/L)�(MG/L)�(MG/L)��(MG/I) (MG/L) (MG/L)���
(MG/L) (MG/L1� (MG/L) 


JUN 

.02�.03 .66
30.0.�128�.01�.03 .05 .58 .63�����


150�.02 .01��.06 1.4�����
30...� .03 .70 .70 1.4 
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED 


421428085550801 - BROWNWOOD LAKE, SITE 3, NEAR PAW PAW, MI (LAT 42 14 28 LONG 085 55 08)--CONTINUED 


DIS- DIS-TT
TOTAL 

TOTAL SOLVED SOLVED HYDRO- TOTAL�DIS.. 


TOTAL TOTAL ORTHO ORTHO. ORTHO LYZABLE ORGANIC DIS.. SOLVED 

NITR(1... PHOS- PHOS- PHOS.. PHOS- PHOS- PHOS- SOLVED MAN... 

GEN PHOPUS PHORUS PHORUS PRATE PHORUS PHOPUS IRON GANESE 


(NO3) (P)��(P)��(P)��(FE)�
(P) (PO4) (P)�(MN)

DATE�(MG/L) (MG/Li (MG/L) (MG/L) (MG/L) (UG/L)��������
(MG/L) (MG/L) (UG/L) 


JUN 

30... 2.9�.03 .01 .03 .09 .00������2
.02 10�

30... 6.3�.05 .01 .12 .03 .01������1000
.04 30�


PER-

DIS- CENT 


TEMPER- SOLVED SATUR... 

DEPTH ATURE OXYGEN ATION
�


DATE (FT) (DEG C)�
(MG/L) 


JUN 

30... 2.0��6.8��
23.5 82 

30." 6.0��5.5�
23.5�66 

30... 10��2.0��
23.5 25 

30... 14��1.8�
21.5�21 

30... 18��1.8��
16.5 19 

30... 22��1.4��
13.5 13 

30... 26��.9�
11.5�8 

30.4.. 30��.9��
10.0 8 

30... 34��.8T
9.5�7 

30... 38��9.0 .6��5 


04102414 - VAN AUKEN LAKE NEAR MCDONALD, MI (LAT 42 15 00 LONG 086 11 26) 


DIS-

TANCE 

FROM 


AZIMUTHT
SOUTH-

FROMTTEMPER-TCHLORO-
ERNMOSTTCHLORO-T


OUTLETTATURETTPHYLL B
POINT PHYLL AT

DATE TIME (FT)T(UG/L)T
(DEG)���(DEG C)T(UG/L) 


JUN 

28... 1730 2150T10.8T
45.0���23.0T.000 


PER 

DIS�
CENT 


TEMPER-�SATUR...
SOLVEDT

DEPTH ATURE OXYGEN ATION
�


DATE (FT)�(MG/L)
(0EG C)�


JUN 

28... 4.0 23.0 9.2 108 

28... 6.0 23.0 9.2 108 

284.00 10 23.0 9.2 108 

28,.... 14 23.0 9.0 106 

28.4. 17 23.0 8.6 101 

28... 20 23.0 .8 9 

28.o. 24 12.0 .7 6 

28... 28 12.0 .4 4 

28.04, 32 12.0 .4 4 

28... 36 11.5 .2 2 

28... 40 11.5 .2 2 
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES T 589 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED 

421424086122601 - RUSH LAKE, SITE 1, NEAR 'MIEN, MI (LAT 42 14 24 LONG 086 12 26) 

DEPTH TDEPTH TSPE- T IMME- 

T

TO TOP TO ROT- TCIFIC T DIATE 
DEPTH TOF TTOM OF TCON- T PER- TCOLT- 
OF SAMPLE SAMPLE DUCT- TDIS- CENT FORM 

T

RESER- INTER- INTER- ANCE TPH TEMPER- SOLVED SATUR- (COL. 
TimE VOTR VAL VAL (MICRO- TATURE OXYGEN ATION PER 

DATE T(FT) T(FT) T(FT) TMHOS) T(UNITS) T(DEG C) T(MG/L) T100 ML) 

JUN 
29... T1230 T6.0 T.00 T4.0 T316 T8.2 T24.0 T17.4 T212 T17 

TOTAL 
FECAL TSTRFp- T TOTAL TTOTAL TTOTAL TKJEL- 
COLT- TOCOCCI T NITRITE AMMONIA ORGANIC DAHL 
Foam (COL- RICAP- CARBON TOTAL TOTAL PLUS NITRO- NITRO- NITRO- 
(COL. ONIFS RONATE DIOXIDE NITRATE NITRITE NITRATE GEN TGEN TGEN 
PER TPEP T(HCO3) T(CO2) T(N) T(N) T(N) T(N) T(N) T(N) 

DATE T100 ML) T100 ML) T(MG/L) T(►+G/L1 T(MG/L1 T(MG/L1 �(MG/L) �(MG/L1 T(MG/L) T(MG/L1 

T

<1 T<1 T184 T1.9 T.00 T.01 T.01 T.05 T.50 T.55 

T

TOTAL TMETHY �TOTAL �POTEN... 
TOTAL HYDRO- TOTAL LFNE PHYTO- 'UAL 

TOTAL �TOTAL TOTAL OPTHO LYZABLE ORGANIC BLUE PLANK- ALGAL 
NITRO- NITRO- PHOS- PHOS- PHOS- PHOS- ACTIVE TON GROWTH 
GFN GEN PHORUS PHORUS PHORUS PHORUS SUB- (CELLS BOTTLE 
(N) T(NO3) T(P) �(P1 �(P) �(P) TSTANCE TPER TTEST 

DATE T(MG/L) �(MG/L) �(MG/L1 �(MG/L) �(MG/L) �(MG/L) �(MG/L) �ML) �(MG/L1 

.56 T2.5 T.02 T.01 T.01 T.00 T.00 T2600 T.5 

JUNE 29, 1976 
1230 HOURS 

IDENTIFICATION OF PHYTOPLANKTON 

2,600 CELLS/ML 

_ORGANISM__NAME T_COMMON NAME_ TCELLS/ML PER_CENT 

JUN 
29... 

JUN 
29... 

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...COELASTRACEAE 
....COELASTRUM 
...00CYSTACEAE 
....ANKISTRODESMUS 
..TETRASPORALES 
...COCCOMYXACEAE 
....ELAKATOTHRIX 
..VOLVOCALES 
...PHACOTACEAE 
....PHACOTUS 

GREEN ALGAE 

T

140 T6 

T

200 T8 

120 

_

___Al _—2 
TOTALS T530 
T

21 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE TDIATOMS 
..PENNALES TPENNATE 
...ACHNANTHACEAE 
....ACHNANTHES T 20 T1 
...FRAGILARIACEAE 
....FRAGILARIA T 200 T8 
...NIT2SCHIACEAE 
....NIT2SCHIA 

TOTALS T310 T12 

.CHRYSOPHYCEAE 
T

YELLOW-BROWN ALGAE 
..CHRYSOmONADALES 
...00HROMONADACEAE 
....DINOBRYON 
T 41 T2 

....00HROMONAS 
T 522 _.2Z 

TOTALS T610 T24 
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590�ANALYSES OF swim COLLECTED AT MISCELLANEOUS SITES 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


STREAM TRIBUTARY TO LAKE MICHIGAN--CONTINUED 


421424086122601 - Rusi LAKE, SITE 1, NEAR MNUIN, MI (LAT 42 14 24 LONG 086 12 26)--CONTINUED 


IDENTIFICATION OF PHYTOPLAWItN--CONTINUED 


JUNE 29, 1976 1230 HOURS 


CYANOPHYTA� BLUE-GREEN ALGAE 

oMYXOPHYCEAE 

esCHROOCOCCALES�COCCOID 

oesCHROOCOCCACEAF 

....ANACYSTIS� 920T
~2 


TOTALS 920��36 


EUGLENOPHYTA�EUGLENOIDS 

.CRYPTOpHYCEAE�CRYPTOMONADS 

..CRYPTOMONIDALES 

...CRYPTOMONODACEAE 

....CRYPTOMONAS�
 ____122 


TOTALS 120��5 


.EUGLENOPHYCEAE 


..EUGLENALES 


...EUGLENACEAE 


....TRACHELOmONAS� --2 

TOTALS�41�2 


PYRRHOPHYTA FIRE ALGAE 

.DINOPHYCEAE DINOFLAGELLATES 

..PEPIDINIALES 

...CERATIACEAE 

....CERATIUM 
 �
 

TOTALS 20�1 


421433086121401 - RUSH LAKE, SITE 2, NEAR TOQUIN, MI (LAT 42 14 33 LONG 086 12 14) 


DEPTH�SPE-
DEPTH�

TO TOP TO ROT-�
CIFIC 

DEPTH�TOM OF PER..OF CON... 
OF SAMPLE SAMPLE DUCT-�015- CENT 


PEsFP- INTER- INTER- ANCE�
PH TEMPER- SOLVED SATUR-

TIME VOIR VAL VAL (MICRO-�ATURE OXYGEN ATION 


DATE�(FT)�(FT) (UNITS) (DEG C)��(MG/L)
(FT) MHOS)���


JUN 

29... 1345 .00�333��23.0��193
29���4.0 8.4 16.2�


IMME-

DIATE FECAL STREP-� TOTAL TOTAL 

COLT- COLT.. TOCOCCI� NITRITE AMMONIA 

FORM FORM (COL- BICAR- CARBON TOTAL TOTAL PLUS NITRO­
(COL. (COL. ONIES BONATF DIOXIDE NITRATE NITRITE NITRATE GEN 

PER PER (HCO3)�(N) (N) (N)����
PER���(CO2) (N) 


OATF�100 ML) 100 ML)��(MG/L)��(MG/L1��(MG/L1
100 ML)�(MG/L) (MG/L) (MG/L)�


JUN 
T
<1 192 .00 .01��.03
29... 100�<1��1.2�� .01�


TOTAL� TOTAL�METHY-

TOTAL KJEL...� TOTAL HYDRO- TOTAL LENE 

ORGANIC DAHL�
TOTAL TOTAL TOTAL ORTHO LYZABLE ORGANIC BLUE 

NITRO NITRO.. NITRO- NITRO- PHOS- PHOS- PHOS- PHOS- ACTIVE 

GEN GEN GEN GEN PHORUS PHORUS PHORUS PHORUS SUB-


(N)�(P) (P) STANCE 

nATF (MG/L)��(MG/L)��(MG/L)��(MG/L)��(MG/L) 


(N) (N)��(NO3)�(P) (P)����

(MG/L) (MG/L) (MG/U (MG/L)�


JUN 

29•• •�.47�.50 2.3�.01 .01��.01�
.51��.03� .00 


PER.. 

OIS�
CENT 


TEMPER- SOLVED��
SATUR-

DEPTH ATUPF OXYGEN ATION 


DATE (ET)��(MG/L)
(DEG C1�


JUN 

29... 2.0��16.2��
23.0 193 

29... 4.0��16.0��
23.0 191 

29... 6.0��15.0��
23.0 179 

29... 10��13.8��
23.0 164 

29... 14��9.2��
22.0 107 

29... 18��1.9��
16.0 20 

29... 22��.8��
13.0 8 

29... 26��.6��
11.0 6 

29... 28��.5��5
10.5 
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ANALYSES OF SAMPLES COLLECILD AT MISCELLANEOUS SITES 
 591 


WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED 


421440086122501 - RUSH LAKE, SITE 3, NEAR TOQUIN, MI (LAT 42 14 40 LONG 086 12 25) 


DEPTH DEPTH��
SPE* 

TO TOP TO ROT-�
CIFIC� NON* 


DEPTH�TOM OF CON-� CAR*
OF� COLOR�

OF SAMPLE SAMPLE DUCT-�(PLAT- HARD- BONATE 


RESER- INTER- INTER- ANCE�
PH TEMPER- INUM- NESS HARD* 

TIME VOIR��VAL (MICRO-�ATURE COBALT (CA,MG) NESS
VAL�


(FT)�(FT) (FT)��(UNITS)��(MG/L)�
DATE MHOS) (DEG C) UNITS)��(MG/L) 


JUN 

29... 1430 48��.00 324 23.0 2��254.0��8.3�� 170�

29... 1435�40 383 8.0 2��190�
40��7.5�� 31 


DIS-�DIS* 

DIS* SOLVED��SOLVEDT DIS-


SOLVED MAG*��PO*�� SOLVED��
DIS- ALKA- DIS* 

CAL* NE- SOLVED TAS* BICAR* CAR- LINITY CHLO- SOLVED 

CIUM SIUM SODIUM swm BONATE BONATE AS RIDE SILICA 

(CA) (MG)��(HCO3) (CL)��
(NA) CAC03 (SI02)
(K)��(CO3)��


DATE�(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)��������
(MG/L) (MG/L) (MG/L) 


JUN 
�
 144 6.5 

29...�46 19��2.0 1.5 198 0 162 3.7������

29•• • 38 18��2.0 1.3 176 0 3.8������


10 


DIS-� DIS-�TOTAL 

SOLVED�TOTAL SOLVED TOTAL TOTAL KJEL* 

SOLIDS�NITRITE NITRITE AMMONIA ORGANIC DAHL�
TOTAL 

(REST* TOTAL TOTAL PLUS PLUS NITRO- NITRO* NITRO* NITRO* 

DUE AT NITRATE NITRITE NITRATE NITRATE GEN��GEN��
GEN GEN 

180 C) (N)�� (N) (N)��
(N) (N) (N)
(N)��(N)��


DATE�(MG/L) (MG/L)��(MG/L) (MG/L) (MG/L) (MG/L)������
(MG/L) (MG/L) (MG/L) 


JUN 
�
.01 .04 .54 

29...�224 .01��.01 1.2����1.2��

29. • • 201 .00��.01 .01���.49 .53���


.00 .01 .00 1.2 


DIS-�

TOTAL SOLVED SOLVED HYDRO- TOTAL�DIS* 


TOTAL TOTAL ORTHO ORTHO. ORTHO LYZABLE ORGANIC DIS- SOLVED 

NITRO- RHOS* PHOS- PHOS* PHOS- PHOS- PHOS- SOLVED MAN* 

GEN PHORUS PHORUS PHORUS PHATE PHORUS PHORUS IRON GANESE 


(NO3) (P)��(P)��(P)��(FE)��


DIS-�TOTAL 


(P) (PO4) (P) (MN) 

DATE�(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (UG/L)��������
(MG/L1 (UG/L) 


JUN 

29... 2.4 .02 .01 .01 .00 50��������
.01 .03 10 

29... 5.4 .16 .10 .13 .00 50��������
.10 .31 910 


PER* 
DIS* CENT 

TEMPER- SOLVED SATUR* 
DEPTH ATURE OXYGEN ATION 

DATE (FT) (DEG C) (MG/L) 

JUN 
29... 2.0 23.0 15.4 183 
29... 6.0 23.0 8.0 95 
29... 10 23.0 7.6 90 
29... 14 21.0 6.2 71 
29... 18 16.0 4.4 45 
29... 22 12.0 1.4 13 
29... 26 11.0 .8 7 
29... 30 10.0 .6 5 
29... 34 9.0 .4 4 
29... 38 8.0 .4 3 
29... 42 8.0 .3 3 
29.o. 46 7.5 .2 2 



592 TMISCELLANEOUS SEDIMENT DISCHARGE MEASUREMENTS 

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

SUS-
PENDED 

T

INSTAN- TSUS- TSEDI- 

T

TANEOUS TPENDED TMENT 

T

DIS- TTEMPER- TSEDI- TDIS- 

T

CHARGE TATURE TMENT TCHARGE 
DATE 
T

TIME T(CFS) T(DEG C) T(MG/L) T(T/DAY) 

STREAMS TRIBUTARY TO LAKE HURON 

BAD RIVER AT ST. CHARLES, MI (LAT 43 18 04 LONG 084 08 15) 

APR. 
28... 1200 T1,400 T7.0 T25 T94 

JUNE 
23... T1405 T75 T24.5 T33 T6.7 

BEAVER CREEK AT ST. CHARLES, MI (LAT 43 18 36 LONG 084 08 29) 

APR. 
29... 1545 T216 T11.5 T10 T5.8 

JUNE 
23... T1600 T10 T21.5 T29 T0.78 

PICKEREL CREEK AT ST. CHARLES, MI (LAT 43 16 28 LONG 084 07 25) 

APR. 
27... T1600 
T

8.5 
T

25 
JUNE 
21... T1415 T0.67 T21.5 T16 T0.03 

BEAR CREEK NEAR FERGUS, Na (LAT 43 15 46 LONG 084 05 05) 

APR. 
27... T1435 T45 T7.0 T21 T2.6 

JUNE 
21... 1305 T0.42 T21.0 T21 T0.02 

SHIAWASSEE RIVER NEAR ST. CHARLES, MI (LAT 43 20 09 LONG 084 04 32) 

JUNE 
22... 1200 T22.5 T77 

MARSH CREEK NEAR ST. CHARLES, MI (LAT 43 21 13 LONG 084 07 52) 

APR. 
28... T0910 T54 T8.0 T19 T2.8 

JUNE 
21... T1550 T3.9 T20.5 T39 T0.41 

SWAN CREEK NEAR ST. CHARLES, MI (LAT 43 22 46 LONG 084 05 58) 

APR. 
28... T1440 T49 T8.5 T35 T4.6 

JUNE 
23... T1640 T36 T27.5 T46 T4.5 

MARSH CREEK NEAR ST. CHARLES, MI (LAT 43 21 18 LONG 084 04 19) 

APR. 
28... T1720 T1,610 T8.5 T31 T135 

JUNE 
22... T1015 T100 T22.0 T98 T26 

FLINT RIVER CUTOFF NEAR ALICIA, MI (LAT 43 19 20 LONG 084 00 14) 

APR. 
27 T1700 T2,840 T6.5 T90 T690 

JUNE 
21... T1530 T0 T23.5 T29 T0 

04149500 FLINT RIVER NEAR ALICIA, MI (LAT 43 18 40 LONG 084 02 00) 

APR. 
29... T1315 T8.5 T80 

JUNE 
23... T1030 T62 T24.0 T39 T6.5 

BIRCH RUN NEAR BRIDGEPORT, MI (LAT 43 19 18 LONG 083 58 29) 

APR. 
28... T1155 T6.0 T16 

JUNE 
21... T1420 T24.0 T17 



 

T
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MISCELLANEOUS SEDIMENT DISCHARGE MEASUREMENTS 593 


SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1975 to SEPTEMBER 1976--CONTINUED 


SUS-, 

PENDED 


INSTAN-TSUS-T
SEDI-

TANEOUSTPENDEDT
MENT 

DIS-TTEMPER-TDIS-
SEDI-T

CHARGETATURETCHARGE
MENTT


DATE TIME (DEG C)T(T/DAY) 

T
 

(CFS)TT(MG/L)T


STREAMS TRIBUTARY TO LAKE HURON-CONTINUED 


CASS RIVER NEAR BRIDGEPORT, MI (LAT 43 21 54 LONG 083 57 18) 


APR. 

28...T0955 4,810TT 494
5.5T38T


JUNE 

22...T1750T27.5T50 


TITTABAWASSEE RIVER NEAR SAGINAW, MI (LAT 43 23 37 LONG 084 00 54) 


APR. 

28...T1705 11,700TT 979
8.5T31T


JUNE 

24...T0930 1,100TT24.0T23T
68 


STREAMS TRIBUTARY TO DETROIT RIVER 


04166040 FRANKLIN BRANCH AT SOUTHFIELD, MI (LAT 42 30 04 LONG 083 16 43) 


MAY 

26... 0845 14.0 12.0 187 7.1 

JUNE 
14... 0950 7.4 20.5 62 1.2 
JULY 
29... 1845 25.0 22.5 232 16 

04166350 UPPER RIVER ROUGE AT REDFORD, MI (LAT 42 23 59 LONG 083 17 11) 


MAY 

26... 0945 13.0 13.0 59 2.1 


JUNE 

14... 1040 3.4 22.0 32 .29 

JULY 

29... 1745 101 23.0 1,350 368 


04166450 BELL BRANCH AT REDFORD, MI (LAT 42 23 32 LONG 083 17 45) 


MAY 

26... 1025 10.0 12.0 102 2.8 

JUNE 

14... 1115 4.0 22.0 14 .15 

JULY 

30... 1020 33 21.5 95 8.5 


04166610 WALLED LAKE BRANCH AT NORTHVILLE, MI (LAT 42 25 45 LONG 083 28 42) 


MAY 

25...T1020T 3.9
22.0T66T


JUNE 

15...T1450T22.5T.98
13.0T28T


04166700 JOHNSON DRAIN AT NORTHVILLE, MI (LAT 42 25 33 LONG 083 28 43) 


MAY 

25...T1155T12.0T4.7
28.0T62T


JUNE 
T
15... 1355T19.5T19T.49
9.5T


04166750 MIDDLE RIVER ROUGE AT PLYNDUTH, MI (LAT 42 22 18 LONG 083 26 44) 


MAY 

25...T1320T49.0T 6.0
16.5T45T


JUNE 

14...T1300T24.0T1.0
27.0T14T


04166780 MIDDLE RIVER ROUGE AT NANKIN MILLS, MI (LAT 42 21 05 LONG 083 22 22) 


MAY 

26... 1330 54.0 17.0 48 7.0 


JUNE 

14... 1450 34.0 25.5 32 2.9 

JULY 

29... 1630 154 25.5 36 
 15 




 

594 TMISCELLANEOUS SEDIMENT DISCHARGE MEASUREMENTS 

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1975 to SEPTEMBER 1976--CONTINUED 

SUS-
PENDED 

INSTAN- TSUS- TSEDI- 
TANEOUS TPENDED TMENT 
DIS- TTEMPER- TSEDI- TDIS- 
CHARGE TATURE TMENT TCHARGE 

DATE TTIME T(CFS) T(DEG C) T(MG/L) T(T/DAY) 

STREAMS TRIBUTARY TO DETROIT RIVER--CONTINUED 

04166900 TONQUISH CREEK AT NANKIN MILLS, Na (LAT 42 21 07 LONG 085 23 10) 

MAY 
26... 

JUNE 
1145 8.7 12.5 94 2.2 

14... 
JULY 

1415 4.3 23.0 17 .20 

29... 1515 20.0 23.0 131 7.1 

04167268 LOWER RIVER ROUGE AT CHERRY HILL, MI (LAT 42 17 46 LONG 083 32 31) 

MAY 
25... T1615 T2.3 T15.5 T37 T.23 
JUNE 
15... 1240 T.24 T25.5 T32 T.02 

04167500 LOWER RIVER ROUGE AT WAYNE, MI (LAT 42 16 57 LONG 083 26 14) 

MAY 
25... T1510 T9.0 T22.5 T175 T4.2 

JUNE 
15... T1150 T.81 T23.0 T72 T.16 

04167600 FELLOWS CREEK AT PALMER ROAD NEAR WAYNE, MI (LAT 42 17 38 LONG 083 26 11) 

MAY 
25... T1415 T4.6 T16.5 T114 T1.4 

JUNE 
15... T1110 T.32 T23.0 T63 T.05 

STREAMS TRIBUTARY TO LAKE ERIE 

HURON RIVER AT COMMERCE, MI (LAT 42 35 25 LONG 083 29 05) 

JULY 
29... T1230 T19.5 T23.5 T6 T.32 

NORTON CREEK AT BUNG ROAD NEAR MILFORD, MI (LAT 42 33 09 LONG 083 33 44) 

JULY 
29... T1120 T29.3 T21.0 T68 T5.3 

WOODRUFF CREEK AT GRAND RIVER ROAD NEAR NEW HUDSON, MI (LAT 42 40 00 LONG 083 42 34) 

JULY 
29... T1030 T17.4 T51 T2.3 

DAVIS CREEK AT SILVER LAKE ROAD NEAR WHITMORE LAKE, MI (LAT 42 28 08 LONG 083 44 38) 

JULY 
29... T1115 T16.0 
T

18 T.78 

ORE CREEK AT HAMBURG ROAD NEAR BRIGHTON, MI (LAT 42 29 52 LONG 083 48 09) 

JULY 
29... T1305 T12.8 T12 T.42 

HORSESHOE LAKE OUTLETAT MERRILL ROAD NEAR HAMBURG, MI (LAT 42 27 11 LONG 083 49 17) 

JULY 
29... T1445 T6.8 T27 T.50 

PORTAGE CREEK NEAR PINCKNEY, Na (LAT 42 25 40 LONG 083 57 35) 

JULY 
29... T1530 T20.4 T 2 T.11 
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FIGURE 9.--Map showing location of observation wells published in this report. 
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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) below land-surface datum, Apr. 3, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


WATERTWATERTWATER 

DATE LEVELTTLEVELTLEVEL
DATETDATET


DEC 17 11.65TT11.49T12.05
APR 9TSEP 10T


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 14 in (3.2 cm), depth 10 ft (3 m), screened 7 to 10 ft (2 to 3 m). 

DATUM.--Altitude of land-surface datum is 1,630 ft (497 m). Measuring point: Top of casing,4.78 ft (1.46 m) above land-surface datum. 

REMARKS.--Measurements made by Wisconsin-Michigan Power Company. 

PERIOD OF RECORD.--September 1948 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 3.27 ft (1.00 m) below land-surface datum, Apr. 30, 1965; lowest measured, 


8.09 ft (2.47 m) below land surface datum, Sept. 2, 1960. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


WATERTWATERTWATERTWATERTWATERTWATER 

DATET DATE DATE DATE LEVELTTLEVEL
LEVELTDATE LEVELTTLEVELTTLEVELTT DATET


OCT 31 7.18TT7.02TT 6.89TT
DEC 31 MAR 1 APR 30 JUN 30 7.01
7.16TT6.13TT AUG 31T

DEC 1 6.55TT7.18TT6.00TT6.98TT6.84
JAN 31 31 MAY 27 AUG 2T


BAY COUNTY 


435128083582401. Local number, 17N 4E 22DCAA. 

LOCATION.--Lat 43°51'28", long 083°58'24", Hydrologic Unit 04080102, at end of Second Street, Pinconning. 


Owner: Pinconning Township. 

AQUIFER.-Saginaw Formation of 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) 


below land-surface datum, Aug. 8, 1963. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 

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

5 1.25 1.32 1.00 1.12 1.11 0.25 1.00 3.10 1.99 3.15 
10 1.22 1.25 1.00 0.95 0.20 -- 1.15 2.63 2.75 
15 1.73 1.15 1.02 -- 1.15 0.15 1.25 -- 2.12 3.04 
20 1.21 1.11 1.12 0.99 0.68 -- 1.19 __ -- 2.65 2.18 2.67 
25 1.67 1.30 1.00 1.07 0.32 0.99 1.22 2.41 2.78 -- 2.80 

EOM 1.27 1.07 1.05 0.96 0.31 1.16 1.38 2.00 3.12 3.06 2.24 

WTR YEAR 1976 MAX 0.05 MAR 5, 1976T
MIN 3.24 SEP 6, 1976 
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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, 24.8 ft (7.6 m) 


below land-surface datum, Aug. 20, 1976. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 

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

5 14.7 16.7 16.3 16.6 13.4 14.4 14.9 21.7 -- 23.3 17.2 
10 18.2 18.8 16.2 -- 16.6 13.6 13.2 19.8 22.5 18.3 23.8 --
15 18.3 15.2 17.1 15.7 15.4 13.7 14.8 13.3 21.7 23.7 19.9 
20 16.4 18.5 16.0 16.3 15.2 12.6 14.9 -- 18.5 23.3 24.8 
25 15.2 16.9 14.0 13.6 14.7 14.2 12.7 21.5 22.4 -- 23.4 

ECM -- -- -- 13.7 12.4 14.2 14.8 16.7 -- 22.3 

WTR YEAR 1976 MAX 9.2 MAR 7, 1976T
MIN 24.8 AUG 20, 1976 


CALHOUN COUNTY 


422422085071501. Local number, 1S 7W lOBBAB. 

LOCATION.--Lat 42°24'22", long 085°07'15", 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) above mean sea level. 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 IhEl BELOW LAND-SURFACE EATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

WATER WATER WATER WATER WATER WATER 

DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL 


1
OCTT3.80 DECT3 4.34 FEB 11 3.74 APR 21 2.74 JUN 23 3.19 AUG 25 4.02 

8 3.86 10 18 3.24 1 3.98
4.10 3.50 28 2.69 30 SEPT


17 MAYT7 3.26 8 4.02
15 4.00 4.10 25 2.95 5 2.70 JULT

22 4.10 24 3.59 MAR 3 3.00 12 2.87 14 3.32 15 4.20 


7 21 

NOVT5 4.10 15 3.66 17 2.56 26 2.98 28 3.70 29 4.32 


29 4.18 JANT3.62 10 2.96 19 2.90 3.50 22 4.22 


12 4.18 22 25 JUNT4 3.74
3.74 2.62 2 3.00 AUGT

19 4.30 28 3.83 APRT2.70 9 11 3.86
7 2.98 

26 4.34 6 3.81 14 2.78 16 3.10 18 3.94
FEBT


CITY OF BATTLE CREEK 


422025085084001. Local number, 1S 7W 32DABA. 

LOCATION.--Lat 42°20'25", long 085°08'40", Hydrologic Unit 04050003, at Verona well field, Battle Creek. 


Owner: City of Battle Creek. 

AQUIFER: Marshall Formation of Mississippian Age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 8 in (20 cm), depth 127 ft (39 m), cased to 103 ft (31 m). 

DATUM.--Land-surface datum is 830.79 ft (253.22 m) above mean sea level. 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) 


below land-surface datum, July 16, 1959. 


WATER LEVEL, IN Nei BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
LOW VALUES 

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

5 3.75 4.90 5.40 4.45 4.60 4.20 3.20 4.20 3.70 4.85 6.75 6.40 
10 4.90 4.95 4.35 4.45 4.60 3.45 4.50 4.20 4.85 5.80 6.90 6.75 
15 5.60 4.55 5.30 4.75 4.60 3.35 4.10 4.70 6.20 7.30 5.80 7.10 
20 5.95 5.40 4.50 4.80 4.90 3.30 4.55 4.20 4.70 6.50 7.40 6.20 
25 5.00 5.10 4.30 4.55 4.75 3.95 4.20 3.90 4.95 5.40 7.55 5.65 

EOM 5.65 4.75 4.30 4.40 3.90 3.15 4.55 3.50 4.80 6.50 7.50 5.65 

WTR YEAR 1976 MAX 3.10 APR 2, 1976T
MIN 7.55 AUG 25, 1976 
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CASS COUNTY 

414651085575601. Local number, 8S 14W 17BAAA. 
LOCATION.--Lat 41°46'51", long 085°57'56", Hydrologic Unit 04050001, 2 mi (3 km) east of Adamsville on U.S. Highway 112. 

Owner: Ted Little. 
AQUIFER.--Glacial deposits of Pleistocene Age. 
WELL CHARACTERISTICS.--Dug water-table well, diameter 28 in (71 cm), depth 55 ft (17 m), cribbed with brick to open bottom. 
DATUM.--Altitude of land-surface datum is 840 ft (256 m). Measuring point: Top of wooden platform,1.00 ft (0.30 m) above land-surface 

datum. 
REMARKS.--Measured by observer. 
PERIOD OF RECORD.--September 1945 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 46.20 ft (14.08 m) below land-surface datum, July 16, 1950; lowest, dry, 

Mar. 10, 1947. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

WATER 
T

WATER 
T

WATER 
T

WATER TWATER 
T

WATER 
DATE TLEVEL 
T

DATE TLEVEL 
T

DATE TLEVEL 
T

DATE TLEVEL TDATE TLEVEL 
T

DATE TLEVEL 

OCT 23 T51.00 TDEC 22 
T

51.20 TFEB 19 T50.80 TAPR 25 T50.35 TJUN 24 T49.35 
T

AUG 25 T49.05 
NOV 25 T51.00 TJAN 22 
T

51.10 TMAR 23 T50.60 TMAY 24 T49.70 TJUL 27 T48.80 
T

SEP 22 T49.40 

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) 

below land-surface datum, Apr. 14, 1964. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
LOW VALUES 

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

5 22.25 22.77 23.11 22.87 -- 23.58 23.36 20.35 20.35 20.91 21.60 22.31 
10 22.32 22.87 23.09 22.90 23.34 23.69 23.02 20.29 20.38 21.03 21.67 22.41 
15 22.40 22.92 23.12 22.95 23.33 23.74 22.53 20.24 20.49 21.17 21.82 22.54 
20 22.45 22.98 23.07 23.00 23.40 23.80 21.77 20.23 20.65 21.25 21.92 22.62 
25 22.54 23.06 22.95 23.10 23.46 23.87 21.09 20.23 20.76 21.34 22.02 22.74 

EOM 22.65 23.03 22.84 23.14 23.53 23.69 20.63 20.24 20.83 21.49 22.16 22.84 

T

WTR YEAR 1976 MAX 22.21 MAY 17, 1976 TMIN 23.89 MAR 28, 1976 

CLINTON COUNTY 

425410084323501. Local number, 6N 2W 16DDAD. 
LOCATION.--Lat 42°54'10", long 084°32'35", Hydrologic Unit 04050005, at U.S. Highway 27, 6 mi (10 km) south of St. Johns. 

Owner: State Highway Department. 
AQUIFER.--Gravel of Pleistocene Age. 
WELL CHARACTERISTICS.--Driven observation water-table well, diameter 2 in (51 cm), depth 26 ft (8 m), screened 23 to 26 ft (7 to 8 m). 
DATUM.--Land-surface datum is 803.32 ft (244.85 m) above mean sea level. 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) above land-surface datum, Apr. 30, 1974; lowest meas- 

ured, 19.93 ft (6.07 m) below land-surface datum, Feb. 27, 1964. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

WATER 
T

WATER 
T

WATER 
T

WATER 
T

WATER 
T

WATER 
DATE TLEVEL 
T

DATE TLEVEL 
T

DATE TLEVEL 
T

DATE TLEVEL 
T

DATE TLEVEL 
T

DATE TLEVEL 

T

OCT 24 
T

16.15 
T

NOV 24 
T

16.43 
T

JAN 26 
T

15.90 
T

APR 23 
T

14.35 
T

MAY 26 
T

14.06 
T

JUL 27 
T

16.12 

T

29 
T

15.50 
T

DEC 22 
T

15.42 
T

FEB 20 
T

15.43 
T

28 
T

14.10 
T

JUN 25 
T

15.54 
T

AUG 24 
T

16.82 

T

31 
T

16.34 
T

JAN 7 
T

15.75 
T

MAR 22 
T

14.20 
T

MAY 25 
T

14.26 
T

JUL 7 
T

15.78 
T

SEP 22 
T

17.13 
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CRAWFORD COUNTY 


443308084245001. Local number, 25N 1W 15DDCD. 

LOCATION.--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) 


below land-surface datum, Apr. 4-6, 1951. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 

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

5 27.34 27.31 27.60 27.90 28.15 28.33 25.77 26.01 26.29 26.60 26.97 
10 27.25 27.33 27.63 27.94 28.12 28.36 25.74 25.99 26.31 26.66 26.99 
15 27.20 27.41 27.69 27.97 28.20 28.41 -- 25.76 26.05 26.37 26.71 27.08 
20 27.20 27.45 27.79 -- 28.25 28.40 26.25 25.76 26.15 26.45 26.77 27.11 
25 27.22 27.51 27.78 28.03 28.25 28.43 25.99 -- 26.21 26.50 26.82 27.20 

EOM 27.29 27.49 27.85 28.06 28.29 28.26 25.87 25.89 26.21 26.56 26.88 27.25 

WTR YEAR 1976 MAX 25.71 MAY 10, 1976T
MIN 28.49 MAR 22, 1976 


GENESEE COUNTY 


425552083382801. Local number, 6N 7E 9DCCC. 

LOCATION.--Lat 42°55'52", long 083°38'28", Hydrologic Unit 04080204, at Fisher Body Plant, Grand Blanc. 


Owner: General Motors Corporation. 

AQUIFER.--Saginaw Formation of Pennsylvanian Age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 10 in (25 cm), depth 385 ft (117 m), cased to 150 ft (46 m). 

DATUM.--Land-surface datum is 837.0 ft (255.1 m) above mean sea level. Measuring point: Base for recorder,1.50 ft (0.46 m) above land-


surface datum. 

REMARKS.--Water levels affected by nearby pumping. Measurements made by Plant Water Department. 

PERIOD OF RECORD.--January 1974 to current year. 

EXTREMES FOR PERIOD OF RECORD.-Highest water level, 52.3 ft (15.9 m) below land-surface datum, Dec. 29, 1975; lowest, 84.5 ft (25.7 m) 


below land-surface datum, Aug. 26, 1976. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 

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

5 56.9 62.0 64.6 55.1 62.8 58.2 68.5 67.4 64.9 62.0 77.5 72.5 
10 62.8 60.4 61.7 -- 66.7 65.2 61.8 63.0 81.0 63.8 72.0 79.0 
15 62.4 57.2 60.4 61.8 63.4 66.0 70.8 59.3 75.8 64.9 67.8 75.4 
20 55.5 62.3 57.4 62.8 62.8 57.8 68.8 69.8 80.5 75.9 70.6 73.1 
25 58.5 63.5 55.5 58.8 69.8 68.2 57.9 69.2 70.5 77.5 84.0 71.8 

EOM 62.7 57.7 53.5 61.9 56.5 69.4 59.3 60.1 74.6 66.0 81.2 65.6 

WTR YEAR 1976 MAX 52.3 DEC 29, 1975T
MIN 84.5 AUG 26, 1976 


GOGEBIC COUNTY 


463029090133401. Local number, 48N 47W 31DCDC. 

LOCATION.--Lat 46°30'29", long 090°13'34", Hydrologic Unit 04010302, 1.3 mi (2.1 km) west of Junet on West Junet Road. 


Owner: City of Ironwood. 

AQUIFER.--Sand and gravel of Pleistocene Age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 14 in (3.2 cm), depth 115 ft (35 m), screened 112 to 115 ft (34 to 35 m).. 

DATUM.--Altitude of land-surface datum is 1,170 ft (357 m). Measuring point: Top of casing,1.00 ft (0.30 m) above land-surface datum. 

REMARKS.--Water levels affected by nearby pumping. 

PERIOD OF RECORD.--August 1963 to July 1976. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 12.6 ft (3.8 m) below land-surface datum, June 2, 1966; lowest, 44.4 ft (13.5 m) 


below land-surface datum, Feb. 10, 1974. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE LATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

DATE 
WATERTWATERTWATERTWATERTWATER 
LEVELTTDATE LEVELTTDATETLEVELTDATE LEVELTTDATETLEVEL 

NOV 5 
30 

18.4TTDEC 17 16.9TTMAR 16 18.2TTMAY 15 15.5TTJUL 22T17.9 
18.2TTFEB 17 18.7TTAPR 15 13.1TTJUN 5 16.5TTMeas. Disc. 
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INGHAM COUNTY 

424502084331301. Local number, 4N 2W 9BDAD. 
LOCATION.--Lat 42°45'02", long 084°33'13", Hydrologic Unit 04050004, at North Grand River Avenue and Josephine Streets, Lansing. 

Owner: City of Lansing. 
AQUIFER.--Saginaw Formation of Pennsylvanian Age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 14 in (36 cm), depth 395 ft (120 m), cased to 49 ft (15 m). 
DATUM.--Land-surface datum is 828.81 ft (252.62 m) above mean sea level. Measuring point: Plywood shelter base,9.4 ft (2.9 m) below 

land-surface datum. 
REMARKS.--Water levels affected by regional pumping. 
PERIOD OF RECORD.--December 1929 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 15.63 ft (4.76 m) below land-surface datum, Mar. 26, 1931; lowest, 179.4 ft (54.7 m) 

below land-surface datum, Apr. 29, 1968. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
LOW VALUES 

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

5 106.5 102.2 96.1 94.1 94.5 95.7 94.4 93.5 96.4 93.7 93.6 
10 105.4 100.6 95.8 93.1 95.1 95.8 94.2 95.9 95.8 93.3 94.7 
15 104.4 100.6 -- 95.1 93.5 95.6 95.3 93.9 98.0 96.9 93.0 94.9 
20 103.7 100.0 96.6 95.0 93.3 95.2 95.5 93.6 97.8 97.4 94.2 93.0 
25 103.3 -- 96.4 94.5 93.1 95.7 95.0 93.4 97.1 95.1 95.5 92.0 

EOM 103.0 95.9 93.7 92.7 95.4 95.2 92.8 96.3 93.8 95.3 90.0 

WTR YEAR 1976 MAX 90.0 SEP 30, 1976 TMIN 106.9 OCT 1, 1975 

IRON COUNTY 

460455088412901. Local number, 43N 35W 33BDAD. 
LOCATION.--Lat 46°04'55", long 088°41'29", Hydrologic Unit 04030106, 1.3 mi (2.1 km) south of junction U.S. 2 on highway M-73. 

Owner: State Highway Department. 
AQUIFER.--Sand and gravel of Pleistocene Age. 
WELL CHARACTERISTICS.--Driven water-table well, diameter 11/4  in (3.2 cm), depth 12 ft (4 m), screened 9 to 12 ft (3 to 4 m). 
DATUM.--Altitude of land-surface datum is 1,520 ft (463 m). Measuring point: Top of casing,2.05 ft (0.62 m) above land-surface datum. 
REMARKS.--Measured by Wisconsin-Michigan Power Company. 
PERIOD OF RECORD.--September 1948 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 1.66 ft (0.51 m) below land-surface datum, June 1, 1973; lowest measured, 

8.44 ft (2.57 m) below land-surface datum, Mar. 15, 1949. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

WATER TWATER TWATER TWATER TWATER TWATER 
DATE TLEVEL TDATE TLEVEL TDATE TLEVEL TDATE TLEVEL TDATE TLEVEL TDATE TLEVEL 

OCT 1 T5.00 TJAN 2 T5.05 TMAR 2 T5.53 TMAY 3 T2.89 TJUL 1 T3.48 TSEP 1 T4.77 
NOV 3 T5.23 TFEB 2 T5.42 TAPR 1 T4.62 T28 T2.88 TAUG 3 T4.19 T30 T5.29 
DEC 2 T5.03 

KALAMAZOO COUNTY 

421641085350601. Local number, 2S 11W 22CDBB. 
LOCATION.--Lat 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) above mean sea level. 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) 

below land-surface datum, Aug. 19, 1961. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
LOW VALUES 

DAY TOCT TNOV TDEC TJAN TFEB TMAR TAPR TMAY TJUN TJUL TAUG TSEP 

5 T8.95 T8.65 T8.40 T-- T6.85 T7.70 T8.22 T11.52 
10 T9.36 T8.91 T8.15 T8.80 T7.61 T7.60 T10.80 T11.85 
15 T9.62 T8.19 T7.91 T-- T-- T8.01 T8.07 T11.14 T11.72 
20 T9.15 T8.32 T7.99 T 7.36 T8.14 T8.30 T-- T12.60 
25 T-- T8.10 T8.07 T 7.53 T7.85 T8.14 T 13.33 
EOM T8.95 T6.75 T7.72 T 7.50 T8.31 T7.85 T11.70 T12.64 T11.28 

WTR YEAR 1976 MAX 5.20 MAR 1976 TMIN 13.80 AUG 26, 1976 
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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, 0.31 ft 


(0.09 m) below land-surface datum, Jan. 21, 1965. 


WATER LEVEL, IN FEET ABOVE LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 


NOV JAN MAY JUL
DAY OCT DEC FEB MAR APRTJUNTTAUG SEP 


5 +2.60 +2.32 +2.41 +1.59 +1.25 +1.23 +1.67 +1.57 +1.08 

10 2.59 2.30 2.02 1.51 1.34 1.25 1.72 1.55 1.34 

15 2.05 2.35 1.80 1.46 1.29 1.25 1.49 1.52 1.53 

20 1.95 2.25 1.64 1.45 1.31 -- 1.42 1.51 1.51 

25 2.26 2.31 1.66 1.41 1.22 1.52 1.21 1.49 


ECM 2.34 2.32 1.54 1.36 1.21 1.58 1.31 1.46 


WTR YEAR 1976 MAX +2.61 JAN 5, 1976T
MIN +1.06 SEP 8, 1976 


KENT COUNTY 


425305085432001. Local number, 6N 12W 27BBBA. 

LOCATION.--Lat 42°53'05", long 085°43'20", Hydrologic Unit 04050006, at 44th Street and Byron Avenue, Wyoming. 


Owner: City of Wyoming. 

AQUIFER.--Marshall Formation of Mississippian Age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 14 in (36 cm), depth 265 ft (81 m), cased to 207 ft (63 m). 

DATUM.--Land-surface datum is 707.24 ft (215.57 m) above mean sea level. Measuring point: Top of shelter base,1.50 ft (0.46 m) above 


land-surface datum. 

REMARKS.--Water levels affected by pumping. 

PERIOD OF RECORD.--October 1962 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 46.38 ft (14.14 n) below land-surface datum, May 21, 1974; lowest, 56.05 ft 


(17.08 m) below land-surface datum, Aug. 8, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 

DAY OCT NOV DEC JANTFEB MAR APR MAY JUN JUL AUG SEP 

5 47.17 47.23 46.52 46.32 46.10 46.08 -- 46.95 47.55 
10 47.18 -- 47.14 46.28 46.40 45.91 46.15 46.39 46.90 47.38 
15 47.22 47.41 47.02 46.25 46.36 46.00 46.22 46.60 47.07 47.40 
20 47.21 47.24 47.10 46.23 46.20 45.95 46.35 46.62 47.25 47.27 
25 47.35 47.30 46.80 -- 46.26 46.27 45.90 46.40 46.85 47.35 47.37 

EOM 47.34 47.13 -- 47.79 46.25 46.20 45.87 46.28 46.96 47.25 --

WTR YEAR 1976 MAX 45.75 APR 10, 1976T
MIN 47.55 SEP 4, 1976 


KENT COUNTY 


425030085434901. Local number, 514 12W 4DCCD. 

LOCATION.--Lat 42°50'30", 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) above mean sea level. Measuring point: Top of shelter base,2.50 ft (0.76 m) above 


land-surface datum. 

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) below land-surface datum, Aug. 19, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 

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

5 10.23 9.97 9.46 9.84 8.50 8.85 8.84 9.16 9.71 10.35 10.77 
10 10.29 9.90 9.52 9.79 8.32 8.96 8.42 9.29 9.83 10.44 10.82 
15 10.34 9.44 9.57 9.47 8.48 9.05 8.58 9.46 10.03 10.56 10.85 
20 10.34 -- 9.15 9.63 9.16 8.59 9.04 8.74 9.58 10.18 10.64 10.82 
25 10.36 10.24 9.20 9.69 8.91 8.68 8.96 8.89 9.62 10.23 10.72 10.81 

E06! 10.35 10.07 9.37 9.76 8.98 8.74 8.81 8.94 9.70 10.27 10.71 10.82 

WTR YEAR 1976 MAX 8.14 MAR 12, 1976T
MIN 10.86 SEP 8, 1976 


http:base,2.50
http:base,1.50
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LAKE COUNTY 

435348085514401. Local number, 17N 13W 4ADAA. 
LOCATION.--Lat 43°53'48", long 085°51'44", Hydrologic Unit 04060101, at Aster Road and 8th Street, Baldwin. 


Owner: Chesapeake and Ohio Railroad. 

AQUIFER.--Glacial deposits of Pleistocene Age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 8 in (20 cm), depth 83 ft (25 m). 

DATUM.--Altitude of land-surface datum is 840 ft (256 m). Measuring point: Top of casing,11.5 ft (3.5 m) below land-surface datum. 

PERIOD OF RECORD.--July 1957 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 15.16 ft (4.62 m) below land-surface datum, July 15, 1969; lowest measu-


ured, 20.36 ft (6.21 m) below land-surface datum, May 23, 1958. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


WATERTWATERTWATERTWATER 

DATE LEVELTTLEVELTTLEVELTLEVEL
DATE DATETDATET


OCT 7 16.29TT16.94TT14.83TT15.29
DEC 4 APR 23 JUL 9T


MACKINAC ODUNTY 


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, 32.2 ft (9.8 m) 


below land-surface datum, Nov. 22, 1963. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 

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

5 26.4 27.3 24.1 24.8 26.5 26.7 16.2 20.0 23.2 25.5 27.2 28.7 
10 26.6 26.9 24.2 25.1 26.5 26.7 15.5 20.6 23.6 25.8 27.5 28.8 
15 26.7 25.6 23.9 25.4 26.7 26.8 16.8 21.2 24.0 26.1 27.7 29.1 
20 26.9 25.8 23.4 25.6 26.9 26.6 17.7 21.3 24.6 26.3 28.0 29.2 
25 27.0 25.6 23.9 25.9 26.9 24.2 17.9 21.8 24.9 26.6 28.2 29.5 

EOM 27.3 25.6 24.4 26.1 26.8 19.2 19.0 22.5 25.2 26.9 28.5 29.6 

WTR YEAR 1976 MAX 15.1 APR 8, 1976T
MIN 29.6 SEP 28, 1976 


MARQUETTE COUNTY 


462938087475901. Local number, 47N 28W 3CCDC. 

LOCATION.--Lat 46°29'38", long 087°47'59", Hydrologic Unit 04020105, 4.8 mi (7.7 km) west of Ishpeming on U.S. Highway 41 and M-28. 


Owner: Ely Township. 

AQUIFER.--Sand and gravel of Pleistocene Age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 8 in (20 cm), depth 72 ft (22 m), screened 68 to 72 ft (19 to 22 m). 

DATUM.--Land-surface datum is 1,571.99 ft (479.14 m) above mean sea level. 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) 


below land-surface datum, Apr. 10-11, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 

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

5 14.49 14.94 13.68 14.07 14.76 15.25 13.93 11.71 12.15 12.92 13.88 14.86 
10 14.60 14.98 13.80 14.17 14.83 15.34 13.11 11.78 12.18 13.01 14.03 15.00 
15 14.73 14.77 13.75 14.28 14.94 15.41 12.73 11.89 12.28 13.16 14.21 15.18 
20 14.81 14.51 13.80 14.42 15.02 15.37 12.08 11.81 12.46 13.31 14.33 15.30 
25 14.88 14.16 13.83 14.52 15.13 15.06 11.83 11.92 12.59 13.50 14.50 15.44 

EOM 14.86 14.05 13.97 14.60 15.21 14.60 11.66 12.01 12.75 13.71 14.70 15.57 

WTR YEAR 1976 MAX 11.62 MAY 1, 1976T
MIN 15.57 SEP 30, 1976 


http:1,571.99
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PRESQUE ISLE COUNTY 

451307084134901. Local number, 33N 2E 30DACB. 
LOCATION.--Lat 45°13'07", long 084°13'49", Hydrologic Unit 04070005, 10 mi (16 km) south of Onaway and 1 mi (2 km) west of highway M-33 

on Canada Creek Highway. 
Owner: State Department of Natural Resources. 

AQUIFER.--Sand of Pleistocene Age. 
WELL CHARACTERISTICS.--Driven water-table well, diameter 2 in (5.1 cm), depth 14 ft (4 m), open bottom. 
DATUM.--Altitude of land-surface datum is 800 ft (243 m). Measuring point: Top of casing,1.20 ft (0.37 m) above land-surface datum. 
PERIOD OF RECORD.--December 1934 to October 1944, October 1948 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 0.61 ft (0.19 m) below land-surface datum, July 12, 1960; lowest measured, 

5.69 ft (1.73 m) below land-surface datum, Jan. 27, 1956. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

WATER TWATER TWATER 

T

DATE TLEVEL TDATE TLEVEL TDATE TLEVEL 

T

OCT 14 T2.92 
T

DEC 10 T3.20 
T

APR 7 T2.02 

ROSCONMIN COUNTY 

442722084350701. Local number, 24N 2W 20BABA. 
LOCATION.--Lat 44°27'22", long 084°35'07", Hydrologic Unit 04070007, 2 mi (3 km) south of Roscommon and 0.5 mi (0.8 km) east of high- 

way M-18 on highway M-103. 
Owner: State Department of Natural Resources. 

AQUIFER.--Sand of Pleistocene Age. 
WELL CHARACTERISTICS.--Jetted water-table well, diameter 8 in (20 cm), depth 14 ft (4 m), open bottom. 
DATUM.--Land-surface datum is 1,145.30 ft (349.09 m) above mean sea level. 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) 

below land-surface datum, Dec. 6-11, 1949. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
LOW VALUES 

T

DAY TOCT TNOV TDEC TJAN TFEB TMAR TAPR TMAY TJUN TJUL TAUG TSEP 

T

5 T3.47 T3.89 T3.91 T4.15 T4.36 T4.23 T2.11 T2.79 T3.29 T3.81 T4.49 T5.01 

T

10 T3.54 T3.92 T3.94 T4.17 T4.39 T3.86 T2.20 T2.85 T3.39 T3.88 T4.60 T5.05 

T

15 T3.62 T3.96 T3.97 T4.20 T4.41 T3.87 T2.37 T2.89 T3.51 T3.99 T4.67 T5.10 

T

20 T3.68 T4.02 T3.99 T4.24 T4.35 T3.83 T2.52 T3.01 T3.61 T4.11 T4.78 T5.15 

T

25 T3.76 T4.08 T4.03 T4.27 T4.35 T3.48 T2.62 T3.10 T3.75 T4.27 T4.88 T5.18 

T

EOM T3.82 T4.06 T4.11 T4.31 T4.26 T2.34 T2.71 T3.19 T3.77 T4.38 T4.97 T5.21 

WTR YEAR 1976 MAX 2.09 MAY 5, 1976 TMIN 5.21 SEP 30, 1976 

SANILAC COUNTY 

432508082554501. Local number 12N 13E 33DDDD. 
LOCATION.--Lat 43°25'08", long 082°55'45", Hydrologic Unit 04080205, at highways M-46 and M-19, Elmer. 

Owner: State Highway Department. 
AQUIFER.--Lower part of the Marshall Formation of Mississippian Age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 3 in (7.6 cm), depth 150 ft (46 m), cased to 53 ft (16 m). 
DATUM.--Altitude of land-surface datum is 800 ft (243 m). Measuring point: Top of casing,1.00 ft (3.05 m) above land-surface datum. 
REMARKS.--Measured by observer. 
PERIOD OF RECORD.--December 1948 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 15.45 ft (4.71 m) below land-surface datum, Apr. 25, 1951; lowest 

measured, 25.64 ft (7.82 m) below land-surface datum, Jan. 6, 1965. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

WATER TWATER TWATER TWATER TWATER TWATER 

T

DATE TLEVEL TDATE TLEVEL TDATE TLEVEL TDATE TLEVEL TDATE TLEVEL TDATE TLEVEL 

T

OCT 2 T21.50 TNOV 26 T22.34 TJAN 30 T20.00 TMAR 31 T16.83 TJUN 3 T17.68 TAUG 11 T20.20 

T

9 T21.49 TDEC 4 T22.10 TFEB 4 T20.10 TAPR 7 T16.79 T9 T18.10 T20 T20.08 

T

15 T21.68 T12 T21.86 T11 T20.10 T14 T17.20 T23 T18.67 T25 T20.23 

T

22 T21.96 T18 T21.60 T18 T19.97 T22 T17.46 T29 T18.76 TSEP 2 T20.64 

T

31 T22.08 T24 T21.30 T25 T20.00 T28 T17.49 TJUL 7 T18.70 T8 T20.98 

T

NOV 5 T22.17 T31 T20.90 TMAR 11 T19.00 TMAY 7 T16.80 T15 T18.76 T15 T21.00 

T

14 T22.20 TJAN 9 T20.25 T17 T18.00 T19 T16.63 T22 T19.17 T23 T21.27 

T

20 T22.28 T21 T20.00 T25 T17.00 T28 T17.43 TAUG 6 T20.00 T29 T21.39 
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SCHOOLCRAFT COUNTY 


461720085565201. Local number, 45N 13W 16CCCB. 

LOCATION.--Lat 46°17'20", long 085°56'52", Hydrologic Unit 04060106, at headquarters building Seney Wildlife refuge. 


Owner: U.S. Fish and Wildlife Service. 

AQUIFER.--Limestones of Upper Ordovician Age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 4 in (10 cm), depth 151 ft (46 m), cased to 65 ft (20 m). 

DATUM.--Altitude of land-surface datum is 710 ft (216 m). Measuring point: Top of casing,3.60 ft (1.10 m) below land-surface datum. 

PERIOD OF RECORD.--June 1952 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 4.64 ft (1.41 m) below land-surface datum, Apr. 13, 1971; lowest, 6.50 ft (1.98 m) 


below land-surface datum, Oct. 23, 1963. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 

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

5 5.69 5.71 5.41 5.33 5.20 5.01 4.91 5.37 5.51 5.73 5.89 6.25 
10 5.08 5.63 5.39 5.31 5.11 5.07 5.22 5.40 5.50 5.76 5.94 6.37 
15 5.65 5.54 5.28 5.28 5.16 5.04 5.32 5.43 5.55 5.78 5.98 6.40 
20 5.68 5.57 5.37 5.23 5.09 4.98 5.33 5.35 5.57 5.71 6.01 6.40 
25 5.67 5.58 5.26 5.23 5.10 5.01 5.33 5.42 5.62 5.75 6.08 6.45 

EOM 5.71 5.51 5.32 5.19 5.08 4.93 5.37 5.41 5.68 5.81 6.14 6.44 

WTR YEAR 1976 MAX 4.89 APR 5, 1976T
MIN 6.46 SEP 24, 1976 


WASHTENAW COUNTY 


421228083331601. Local number, 3S 7E 24CACA. 

LOCATION.--Lat 42°12'28", long 083°33'16", Hydrologic Unit 04090005, at Ypsilanti Township water works 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 665.56 ft (202.86 m) above mean sea level. 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) 


below land-surface datum, Feb. 13, 1971. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

LOW VALUES 

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

5 14.36 14.00 14.37 14.49 15.43 13.51 14.59 13.35 13.22 16.78 17.60 16.70 
10 14.26 13.93 14.29 14.70 15.30 13.42 14.66 12.98 13.60 16.82 17.64 16.54 
15 14.17 13.81 14.30 14.75 15.30 13.89 14.60 12.88 15.48 17.20 17.42 16.36 
20 14.12 14.28 14.39 14.87 -- 14.19 14.53 12.85 16.25 17.60 17.17 15.71 
25 -- 14.57 14.38 15.08 13.91 14.48 14.02 13.10 16.80 17.76 17.12 14.82 
EOM 14.43 14.28 15.18 14.24 14.52 13.62 13.05 17.20 17.77 17.01 14.11 

WTR YEAR 1976 MAX 12.80 MAY 17, 1976T
MIN 17.80 JUL 29, 1976 


WEXFORD COUNTY 


441503084242201. Local number, 21N 9W 4ABBC. 

LOCATION.--Lat 44°15'03", long 084°24'22", Hydrologic Unit 04060102, at Pine and Lake Streets, Cadillac. 


Owner: City of Cadillac. 

AQUIFER.--Glacial deposits of Pleistocene Age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in (15 cm), reported depth 277 ft (84 m). 

DATUM.--Land-surface datum is 1,291.10 ft (393.53 m) above mean sea level. Measuring point: Top of shelter base, 4.13 ft (1.26 m) 


above land-surface datum. 

REMARKS--Water level affected by nearby pumping. 

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

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 19.99 ft (6.09 m) below land-surface datum, July 6, 1953; lowest, 27.59 ft (8.41 m) 


below land-surface datum, June 30, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 


WATERTWATERTWATERTWATERTWATER 

DATE LEVELTT DATE DATE DATET
DATE LEVELTTLEVELTTLEVELTTLEVEL 


DEC 11 APR 23 19.74TT19.38TT19.47
OCT 7 20.92TT20.44TT JUN 22 JUL 9T


http:1,291.10
http:coupling,3.00
http:casing,3.60


 

 

  
  

 

  
     

     

     
     
     
   

     
     
     

   
 

 
     
   
   

     
     
     
     

     
   
   

   
 

 
   

 
 

   
   

TEMPERATURE OF GROUND WATER 605 

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, when combined with existing theory, can be used to estimate ground-water temperatures at mod­
erate depth at any point in the State. Measurements of temperature were made by means of "lazy"
thermometers (Heath 1964), which remain in the well except when being read. 

TEMPERATURE (°C) OF GROUND WATER AT INDICATED DEPTH 

WATER WATER WATER 
TEMPER- TEMPER- TEMPER-
ATURE ATURE ATURE 

ELATE (°C) DATE (°C) DATE (°C) 

ALGER COUNTY, 45N19W25BD (LAT 46°16'08", LONG 86°37'38") DEPTH 66 ft (20 m) 

DEC. 17, 1975 9.0 APR. 09, 1976 7.0 SEP. 10 . . . 9.0 

CLINTON COUNTY, 06NO2W16DDAD (LAT 42°54'10", LONG 84°32'35") DEPTH 23 ft (7 m) 

OCT. 24, 1975 11.5 FEB. 20 . . . 10.5 JULY 27 . . . 10.0 
NOV. 24 . . . 11.5 APR. 23 . . . 9.5 AUG. 24 . . . 10.5 
DEC. 22 . . . 11.5 MAY 25 . . . 9.0 SEP. 22 . . . 11.0
JAN. 26, 1976 11.0 JUNE 25 . . . 9.5 

DICKINSON COUNTY, 43N28W32AD (LAT 46°04'59", LONG 87°49'37") DEPTH 31 ft (9 m) 

NOV. 10, 1975 7.5 FEB. 10 . . . 7.5 MAY 14 . . . 6.5 
DEC. 09 . . . 7.5 MAR. 12 . . . 7.0 JUNE 11 . . . 6.5
JAN. 07, 1976 7.5 APR. 12 . . . 6.5 SEP. 03 . . . 6.5 

HILLSDALE COUNTY, 07S02W1OBDDD (LAT 41°52'36", LONG 84°31'37") DEPTH 20 ft (6 m) 

OCT. 24, 1975 11.0 APR. 27 . . . 8.5 AUG. 30 . . . 9.5 
NOV. 25 . . . 10.5 MAY 24 . . . 8.5 SEP. 30 . . . 10.5 
DEC. 31 . . . 10.0 JULY 06 . . . 8.5 
FEB. 03, 1976 10.0 AUG. 03 . . . 8.5 

INGHAM COUNTY, 03NO1E07DOCA (LAT 42°39'34", LONG 84°21'49") DEPTH 41 ft (12 m) 

OCT. 14, 1975 10.5 FEB. 20 . . . 9.5 JUNE 22 . . . 10.5 
NOV. 18 . . . 10.5 MAR. 22 . . . 9.5 JULY 27 . . . 11.0 
DEC. 22 . . . 9.5 APR. 20 . . . 10.0 AUG. 24 . . . 11.0 
JAN. 26, 1976 10.0 MAY 14 . . . 10.0 SEP. 27 . . . 11.0 

KENT COUNTY, 10N12WI3DDDA (LAT 43°15'00", LONG 85°40'22") DEPTH 30 ft (9 m) 

OCT. 01, 1975 13.0 JAN. 12, 1976 6.0 JULY 07 . . . 13.0 
NOV. 04 . . . 11.5 FEB. 10 . . . 5.5 
DEC. 02 . . . 8.5 APR. 12 . . . 6.5 

LENAWEE COUNTY, 05S01E12DDRD (LAT 42°02'46", LONG 84°15'06") DEPTH 39 ft (12 m) 

OCT. 22, 1975 9.5 MAR. 25 . . . 9.5 AUG. 02 . . . 9.5 
NOV. 24 . . . 9.5 APR. 23 . . . 9.5 SEP. 07 . . . 9.5 
DEC. 23 . . . 9.5 MAY 18 . . . 9.5 
FEB. 20, 1976 9.5 JULY 02 . . . 9.5 
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TEMPERATURE (°C) OF GROUND WATER. AT INDICATED DEPTH--Continued 

WATER 
T

WATER 
T

WATER 
TEMPER- T TEMPER- T TEMPER- 
ATURE 
T

ATURE 
T

ATURE 
LATE 
T

(°C) 
T

DATE 
T

(°C) 
T

LATE (°C) 

MARQUETTE COUNTY, 47N29W02DA (LAT 46°29'59", LONG 87°53'13") DEPTH 19 ft (6 m) 

OCT. 15, 1975 T9.5 TMAR. 26 . . . T5.5 TJUNE 01 . . . T5.0 
DEC. 16 . . . T7.5 TAPR. 20 . . . T5.0 TJULY 06 . . . T7.0 
JAN. 27, 1976 T6.0 TMAY 28 . . . T5.0 TAUG. 17 . . . T8.5 

MENOMINEE COUNTY, 37N26W19DA (LAT 45°35'00", LONG 87°33'15") DEPTH 17 ft (5 m) 

DEC. 12, 1975 T9.5 TMAR. 04 . . . T6.0 TAPR. 16 . . . T5.5 
JAN. 23, 1976 T7.5 

MONROE COUNTY, 07S06E15AD (LAT 41°52'35", LONG 83°41'40") DEPTH 17 ft (5 m) 

OCT. 22, 1975 T11.5 TMAR. 16 . . . T9.5 TJULY 06 . . . T9.5 
DEC. 02 . . . T11.5 TAPR. 21 . . . T9.0 TAUG. 11 . . . T10.5 
JAN. 08, 1976 T11.5 TMAY 24 . . . T9.0 TSEP. 16 . . . T11.5 
FEB. 10 . . . T10.5 TJUNE 14 . . . T9.0 

MUSKEGON COUNTY, 11N15W34DA (LAT 43°18'06", LONG 86°04'44") DEPTH 31 ft (9 m) 

OCT. 03, 1975 T11.0 TJAN. 14, 1976 T8.0 
T

JULY 09 T. . T9.5 
NOV. 05 . . . T10.5 TFEB. 11 . . . T8.0 
DEC. 03 . . . T9.0 TAPR. 12 T. . T7.5 

OAKLAND COUNTY, O5NO8E08ACAC (LAT 42°51'16", LONG 83°32'15") DEPTH 42 ft (13 m) 

OCT. 20, 1975 T9.0 TFEB. 19 . . . T9.0 TJULY 01 . . . T8.5 
NOV. 21 . . . T9.0 TMAR. 24 . . . T9.0 TJULY 30 . . . T9.0 
DEC. 15 . . . T9.0 TAPR. 21 . . . T9.5 TSEP. 01 . . . T9.0 
JAN. 20, 1976 T9.0 TMAY 17 . . . T9.0 

ONTONAGON COUNTY, 46N38W3OADD (LAT 46°21'18", LONG 89°05'43") DEPTH 50 ft (15 m) 

DEC. 18, 1975 T7.0 TAPR. 21 . . . T6.0 TJULY 20 . . . T6.5 
MAR. 15, 1976 T6.5 TJUNE 08 . . . T6.0 TAUG. 26 . . . T7.0 

ROSCOMMON COUNTY, 24NO2W2OBABA (LAT 44°27'22", LONG 84°35'07") DEPTH 14 ft (4 m) 

OCT. 16, 1975 T9.5 TFEB. 20 . . . T6.0 TJUNE 29 . . . T7.5 
NOV. 20 . . . T9.0 TMAR. 19 . . . T5.0 TJULY 19 . . . T8.5 
DEC. 18 . . . T7.5 TAPR. 20 . . . T5.5 TAUG. 17 . . . T9.0 
JAN. 22, 1976 T6.5 TMAY 26 . . . T6.5 TSEP. 20 . . . T9.5 
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Accuracy of data TBear Creek near Fergus T571,592
12 

Acknowledgment TBear Creek near Muskegon 329
2 T

Acre-foot, definition of TBear Creek at Warren 573
2 T

Adenosine triphosphate, definition of .T2 Beaver Creek at St. Charles T571,592
T
 

538 435
Adrian, River Raisin at TBeaverton, Tobacco River at
T
 
Adventure Creek near Mass TBed material, definition of
558 4 

Afton, Pigeon River (tributary to Beebe Creek, near Hillsdale T194-199
T
 

366 567 

Albion, South Branch Kalamazoo River near Tat Milnes Road 568,578-579,583 


Indian River) at Tat Lake Pleasant Road 

250 •TT


Algae, definition of Tat State Road 567
2 T

Algal growth potential, definition of .T2 near North Adams T 188-189 

Alger County, ground-water levels . . .T596 at Knowles Road T567,578-579,583 

ground-water temperatures Tat Lake Pleasant Road 190-191
605 T


Alicia, Flint River near Tat Mauck Road 567,578-579,583
430 T

Allen, Hog Creek near Tat Slater Road 578-579
234 T
 
Hog Creek Tributary near TTributary, near Hillsdale T
547 192-193 

Sand Creek at Jonesville Road near 569,582,585 568
at Ball Road T

Sand Creek at US-12 near T569,582,585 at Milnes RoadT568 580-581,584 

Sand Creek Tributary near T582,585 Tributary to, at Milnes Road 568,580-581,584 


Alma, Pine River (tributary to Tributary at Barker Road, near 

Chippewa River) at TNorth Adams 568,580-581,584
437 T


Almont, North Branch Clinton River at .TBell Branch at Redford T573,593
554 

Alpha Creek near Alpha TBell Creek near Humboldt 563
566 T

Alpha, Paint River near TBelle River at Memphis 456
160 T

Alston, Sturgeon River (tributary to Nurth Branch, at Imlay City T
455 


Lake Superior) near TBenzonia, Betsie River near 548,552
49 T

Analyses of samples collected at, Crystal Lake Outlet near 548
T


miscellaneous sites T586-591 Bergland, West Branch Ontonagon nearT32 

sediment partial-record stations . . . TBessemer, Black River (tributary to
583-585 

water-quality partial-record stations 24
T577-582 Lake Michigan) near T


Andersonville, Huron River near TBetsie River near Benzonia T
555 548,552 

Ann Arbor, Huron River at TBichler Creek near Escanaba 564
525 T

Anna River, at Munising TBig Beaver Creek near Warren 465
561 T


near Munising TBig Brook near Ingalls 547
561 T

Aquifer , definition of TBig Cedar River near Cedar River 547
2 T

Armada, Coon Creek near TBig Garlic River near Big Bay 560
555 T

East Branch Coon Creek at TBills Creek near Rapid River 562
469 T

Highbank Creek near TBiochemical oxygen demand, definition ofT4
555 


Armstrong Creek near Montrose TBiomass, definition of 4
554 T

Artesian, definition of T 565
2 Birch Creek near Birch Creek T
 
Artificial substrate, definition ofT7 Birch Run near Bridgeport T572,592 

Ash mass, definition of T 503
4 Birmingham, River Rouge at T
 
Athens, Nottawa Creek near TBis Creek near Birch Creek T565
236 

Atlas, Kearsley Creek near T 552
553 Bixby Creek near Rose City T
 
Auburn Heights, Clinton River at TBlack Creek (tributary to
459 


Galloway Creek near TKearsley Creek) near Davison . . .T
460 553 

Au Gres River, East Branch, at MclvorT552 Black Creek (tributary to Lake Michigan) 

near National City Tnear Muskegon T547,551
395 


Augusta, Augusta Creek near TBlack River (tributary to Cheboygan
254 

Augusta Creek near Augusta T 552
254 River), near Cheboygan T
 
Au Sable River, at Grayling T387-389 near Tower T 368 

at Mio TBlack River (tributary to Lake Michigan)
394 

East Branch, at Grayling Tnear Bangor 249
390 T
 
South Branch, near Luzerne T391-393 Black River (tributary to Lake Michigan) 


Avoca, Mill Creek (tributary to near Garnet T 89 

Black Fiver) near T Black River (tributary to Lake Michigan)
554T


near Zeeland T 281 

Bacteria, definition of TBlack River (tributary to Lake Superior),
2 

Bad River at St. Charles T571,592 at Ramsay T 557 

Baldwin, Pere Marquette River near .T548 near Bessemer T 24,557 

Baltimore River near Bruce CrossingT558 Black River (tributary to Middle Branch 

Bangor, Black River (tributary to Escanaba River), near Humboldt . 563 


Lake Michigan) near T249TT
near Republic 550,563 

Baraga County, ground-water levels . 596T
Black River (tributary to St. Clair 

Bark River near Bark River T565TRiver), near Croswell T548 

Battle Creek at Battle Creek T252T 454
near Fargo T
 
Battle Creek, Battle Creek at TBlaney, Manistique River near 550
252T T
 

Kalamazoo River near T Blue-green algae, definition of 6
253T T
 
Baw Beese Lake Outlet, at Hillsdale .180-182,567 Boardman River near Mayfield T354-356 

at Griswald Road T578-579,583 Bobs Creek near Cornell T564 


Bay County, ground-water levels T 385
596 Bolton, Thunder Bay River near T
 
Bean Creek at Powers, OH TNorth Branch, Thunder Bay River near 386
545 


607 




 
 

 

 

 
 

 

 
 
 
 
 

608T INDEX 


Page Page 


27 471 

Bond Falls Reservoir near PauldingT28 T

Bond Falls Canal near Paulding TClinton River, Middle Branch, at MacombT


near Macomb 555 

Bottom material, definition of 4 458
Tnear Drayton Plains T

Boyne City, Boyne River near T548,552 near Fraser T
467 

Boyne River near Boyne City T North Branch, at Almont 554
548,552 T

Branch County, ground-water levels Tnear Meade 555
597 T

Brent Run near Montrose Tnear Mount Clemens 470
428 T

Bridgeton, Muskegon River near T 554
313-328 near Romeo T

Brimley, East Branch Waiska River nearT550 Clio, Silver Creek near T
554 

West Branch Waiska River near TColdwater River (tributary to
550 


Brownwood Lake near Paw Paw T586-588 St. Joseph River) near HodunkT235 

Brule River near Florence, WI TCole Creek near Flushing 553
158 T

Buck Creek at Grandville TCollection and computation of data,
551 

Burlington, St. Joseph River (tributary surface-water records T10-11 


to Lake Michigan) near TCollection and examination of data,
233 

Butternut Creek near Genesee . . . . . . Twater-quality records 12
422 T

Butternut Creek near JonesvilleT Collection of the data, ground-water
568,580-581,584 

Byron, Shiawassee River at T414-416 level records T13 


Color unit, definition of T
4 

Caledonia, Thornapple River near TCommerce, Huron River at 555
301 T

Calhoun County, ground-water levelsT597 T
Comstock Creek near Comstock 570 

Carp Canal near Marquette TComstock, Kalamazoo River at 255
560 T

Carp Creek at Ishpeming 4
T550 Contents, definition of T

Carp River (tributary to Lake Huron) Control, definition of T
4 


near Charles TControl structure, definition of 4
571 T

Carp River (tributary to Lake Superior), Coon Creek, at Meade 573
T


near Harvey Tnear Armada 555
560 T

near Marquette 469
T560 East Branch, at Armada T

near Negaunee T 61,560 near New Haven 555
T


Carrier Creek, near Grand Ledge TCooperation 1
551 T

near Lansing TCornell, Escanaba River at T
294 130-142 


Carson City, Fish Creek at TCosperville, IN, North Branch Elkhart
547 

Caspian, Iron River at TRiver near 243
157 T

Cass City, Cass River at TCranberry River at Green 558
432 T

South Branch Cass River near TCrawford County, ground-water levelsT
431 599 


Cass County, ground-water levels TCrest-stage partial-record stationsT
598 .550-556 

Cass River, at Cass City TCroswell, Black River (tributary to
432 

at Frankenmuth TSt. Clair River) near 548
434 T

at Vassar TCrystal Falls, Michigamme River nearT
554 168 

at Wahjamega TPaint River at 159
433 T

near Bridgeport T 572,593 Crystal Lake Outlet near Benzonia .T548 

South Branch, near Cass City TCubic feet per second per square mile,
431 


Cedar River at Gladwin Tdefinition of 4
572 T
 
near Beaverton TCubic foot per second, definition of •
572 4 


Cedar River, Big Cedar River nearT547 Cunningham Creek near Ontonagon T558 

Cells/volume, definitions of T
4 

Central-Stadler Drain near MontroseT554 Daggett, Little Shakey Creek near . T547 

CFS-day, definition of TDansville, Deer Creek (tributary to
4 

Champion, Peshekee River near T161-163 Red Cedar River) near T288 

Charlotte River near McCarron TData, accuracy of 12
571 T
 
Cheboygan, Black River (tributary to groundwater level records, explanation of 13 


Cheboygan River) near Tother available T 12
552 

Cheboygan River at T370-384 surface=water records, collection and 

Cheboygan River near Tcomputation of T
367 10-11 


Cheboygan River at Cheboygan T370-384 water-quality records, collection and 

near Cheboygan Texamination of 12
367 T


Chelsea, North Fork Mill Creek near • . TDavis Creek near Whitmore Lake T574,594
518-519 

Chemical oxygen demand, definition ofT4 Davison, Black Creek (tributary to 

Cherry Creek near Harvey TKearsley Creek) near T
546 553 

Chicagon Creek near Iron River TKearsley Creek near 423
566 T
 

553
Chipmunk Creek near Genesee TDays River, at Brampton T563 

Chippeny Creek near Rapid River Tat Rock T 563
562 

Chippewa County, ground-water levelsT598 near Rapid River T 563 

Chippewa River, near Midland TDeer Creek (tributary to Red Cedar River)
554 

near Mount Pleasant Tnear Dansville T
436 288,570 


Chlorophyll, definition of TDeer Creek (tributary to North Branch
4 

Cisco Branch Ontonagon River at Cisco Clinton River) near Meade T
555 


Lake Outlet TDeer Creek (tributary to Potato River)
33 

City of Battle Creek, ground-water levelsTnear Ontonagon 558
597 T

Clam River at Vogel Center TDeer Lake Outlet near Deerton 561
305 T

Clarendon, St. Joseph River (tributary Deer River near Balsam T
566 


to Lake Michigan) at T 2-8
226-232 Definition of terms T

Clear Creek at Bruce Crossing TDelhi Mills, Huron River at 523-524
558 T

Clinton County, ground-water levelsT598 Detroit, Detroit River at T490-502 

ground-water temperatures TRiver Rouge at 507
605 T


Clinton River, at Auburn Heights TDetroit River at Detroit T
459 490-502 

at Mount Clemens T 472-489 Detroit River, streams tributary to, 

at Pontiac Tcrest-stage partial-record stationsT
573 555 
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Detroit River, streams tributary to, Flat River at Smyrna 

gaging-station records T490-509 Fleming Creek at Geddes 

measurements at miscellaneous sites . TFlint, Flint River near
573-574 

miscellaneous sediment-discharge Gilkey Creek near 


measurements T 593-594 Swartz Creek at 

Dexter Creek near Trenary TThread Creek at
562 
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Page 


299 

T

T


574 

T
427 

T
424 

T
425 

T
426 


Dexter, Huron River near T513-515 Flint River, Cutoff near Alicia T572,592 

Mill Creek (tributary to Huron) near Alicia T 430,572,592 


River near 	 Tnear Flint
522 

Diatoms, definition of Tnear Fosters
6 

Dickinson County, ground-water temperaturesT
605 near Otisville 

Discharge at, partial-record stations South Branch, near Lapeer 


and miscellaneous sites T546-575 near Millville T

Low-flow partial-record statious . . TFlintsteel River near Ontonagon
546-549 

Crest-stage partial-record stations . T
550-556 Florence, WI, Brule River near 

Miscellaneous sites T557-575 Menominee River near 


Discharge, definition of TFlowerfield Creek at Flowerfield
4 

Dishno Creek near Champion TFlowerfield, Flowerfield Creek at . .
566 

Dissolved, definition of TFlushing, Cole Creek near
4 

Diversity index, definition of T5 Mistequay Creek near 


427 

T

T


429 

T
421 

T
548 

548,553 

T
559 

T
158 

T
169 

T
551 

TT
551 

T
553 

T
554 


Dober Mine Pond Outlet at Stanbaugh . 565 	 529-530
• • •TFord Lake (Huron River) near Rawsonville T

Dowagiac River at Sumnerville TFord River near Hyde T144-156
247 

Downstream order and station numbers . 8 Foster City, Sturgeon River (tributary to
•TTT

Drainage area, definition of T 172-174
5 Menominee River) near T

Drainage basin, definition of T 429
5 Fosters, Flint River near T

Drayton Plains, Clinton River near . . . •TT 555
458 Frank and Poet Drain at Trenton T

Sashabaw Creek near T 434
457 Frankenmuth, Cass River at T


Dry mass, definition of TFranklin Branch at Southfield 573,575
4 T

Duffield, Jones Creek at T 467
553 	 Fraser, Clinton River near T


Freeman Drain near Montrose T
554
Eagle, Looking Galss River near T
296 

Freesoil, Little Manistee River near 339-340,552
Eagle River at Eagle River T
 551
559 	
Fulton, Little Portage Creek near . . . •TT
East Jordan, Jordan River near T357-359 


East Lake Creek near McMillan TGage height, definition of
561 

East Lansing, Red Cedar River at TGaging station, definition of
290 

Eastmanville, Grand River at Trecords T
304 

East Pond Creek at Romeo TGaines, Jones Creek near
468 

Eaton Rapids, Grand River near T283-285 Porter Drain near 

Elkhart, IN, St. Joseph River (tributary Galien River near Union Pier 


to Lake Michigan) at TGalloway Creek near Auburn Heights . . .
245 

Elkhart River, at Goshen, IN TGamble Creek at Lupton
244 

North Branch near Cosperville, IN . . •TTGarden City, Middle River Rouge near . .
243 


Elk Rapids, Elk River at TGarlic River near Big Bay
548 

Elk River at Elk Rapids TGarnet, Black River (tributary to Lake
548 

Elo, Otter River near TMichigan) near
550 

Ely Creek near National Mine TGenesee, Butternut Creek near
563 

Escanaba, Portage Creek (tributary to Chipmunk Creek near 


Lake Michigan) at TPowers-Cullen Drain near
546 

Escanaba River, at Cornell T130-142 Genesee County, ground-water levels . 


Big West Branch near Arnold TGermfask, Manistique River at
564 

East Branch, at Gwinn T128-129 Gilkey Creek near Flint 

Middle Branch, at Humboldt T103-105 Gloede Ditch near Waldenburg 


near Greenwood T116-118 Gogebic County, ground-water levels . . 

near Ishpeming TGoodison, Stony Creek (tributary to
563 

near Princeton T119-120 Clinton River) near 


Evans Ditch at Southfield TGoodrich, Thread Creek near
505 

Evart, Muskegon River at T306-308 Goose Lake Outlet, near Palmer 


5-

T

T


5 

20-545 

T
553 

T
553 

T
555 

T
460 

T
552 

T
508 

T
560 


89 

T

T


422 

T
555 

T
553 

TT
599 

T
550 

T
424 

T
555 

T
599 


549 

T

T


553 

T
564 


Ewen, South Branch Ontonagon River at . •TTnear Sands StationT126-127,564
550 

Example of site numbers for wells . . .T9 Tributary near Palmer 

Explanation, of ground-water level recordsTGooseneck Creek at Dollar Bay
13 

of stage and water-discharge records . . 10-12 Goshen, IN, Elkhart River at 

of water-quality records T12-13 Grand Blanc, Swartz Creek near 


Grand Ledge, Carrier Creek near
Factors for converting English Units to 

Grand Rapids, Grand River at
International System (SI) Units. . Inside back cover 

Plaster Creek at
Falls River at L'AnseT 560 


Grand River, at Delta Mills
Fargo, Black River (tributary to 
 at Dimondale

St. Clair River) near T
454 
 at Eastmanville 


Farmers Creek near Lapeer T419 at Grand Rapids 

Farmington, Upper River Rouge at Tat Ionia
506 

Fawn River near White Pigeon Tat Jackson
551 

Fecal coliform bacteria, definition of . Tat Lansing
2 

Fecal streptococcal bacteria, definition ofTat Portland
4 

Felch, East Branch Sturgeon River near . Tnear Eaton Rapids
171 

Fellows Creek near Wayne T574,594 near Vandercook 


T


564 

T

T


559 

T
244 

T
553 

T
551 

T
303 

T
551 

T
571 

T
570 

T
304 

T
303 

T
298 

T
282 

T
293 

T
295 

283-285 


570
T

Fence River near Witch Lake T	 551
566 Grandville, Buck Creek at T

Fennville, Kalamazoo River near 262 Grayling, Au Sable River at T387-389
T

Fergus, Shiawassee River near TEast Branch Au Sable River at 390
418 T

Firesteel River, East Branch near MassT559 

West Branch, near Mass T
Manistee River near T334-335,551 


Fish Creek at Carson City TGreen Algae, definition of T

559 


6
547 
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Green Creek near Palmer T121,546 Hunters Brook near Cornell 

Greenwood Afterbay near Greenwood . • T108-109 Huron River, at Ann Arbor 

Greenwood Diversion near Greenwood . • T110-112 
 at Commerce T

Greenwood, Greenwood Afterbay near . • T108-109 at Delhi Mills T
 
Greenwood Diversion near T110-112 at Milford 

Greenwood Release (Middle Branch at Ypsilanti T
 

Escanaba River) near T113-115 near Andersonville 

Greenwood Reservoir near Tnear Dexter T
107 

Middle Branch Escanaba River near • T116-118 near Hamburg 


Greenwood Release (Middle Branch near New Boston 

Escanaba River) near GreenwoodTnear New Hudson
.113-115 


Greenwood Reservoir near Greenwood .T107 near Skanee 

Ground-water level data, collection of .T13 Hurricane River near Grand MaraisT561
T
 
explanation of 13 Hyde, Ford River near T144-156 


Ground-water level records, by countyTHydrologic bench-mark station,
.596-604 
 T

Ground-water, temperature of T605-606 definition of 9
T T

Gun River near Plainwell 570 Hydrologic conditions 2
T

Gwinn, East Branch Escanaba River atTgraph of
.128-129 3
T
 

Hydrologic Unit, definition of 5 

Half Moon Lake Outlet near Jonesville 580-581,584 
 T
 

564
Halfway Creek at Gwinn TImlay City, North Branch Belle River at 455
T
 
563 


Hamburg, Huron River near TIndian River, Indian River (tributary to 

near Humboldt TIndian Creek near Cornell 564 


512 
 T

Hamilton Creek near Loretto TCheboygan River) at 364
567 

Hammel Creek at Lake Linden TIndian River (tributary to Cheboygan River)
559 
 T
 
Hardness, definition of Tat Indian River 364
5 

Hardwood, East Branch Sturgeon River at TIndian River (tributary to Manistique River)
547 
 T

Hart, Pentwater River near T548,551 near Manistique 550
T
 
Harvey, Cherry Creek near TIngalls, Big Brook near 547
546 

Hastings, Thornapple River near TIngham County, ground-water levels . .T600
300 
 T
 
Haymeadow Creek near Rapid River T562 ground-water temperatures 605
T
 
Hemlock River near Amasa T566 Inkster, Lower River Rouge at 509
T
 
Herricksville Drain near LitchfieldT568 Inman Creek near Rapid River . . 563
T
 

555
Highbank Creek near Armada TInstantaneous discharge, definition of 4
T

Hillman, Thunder Bay River near TIntroduction 1
552 
 T
 
Hills Creek near Centinnial HeightsT559 Ionia, Grand River at 298
T
 
Hillsdale, Baw Beese Lake Outlet atT▪ 180.182 Ishpeming, Carp Creek at 550.
 T
 

Baw Beese Lake Outlet at Griswald 

Road at T 578-579,583 


Beebe Creek at Milnes Road near 568,578-579,583 

Beebe Creek near T 194-199 

Beebe Creek Tributary near T192-193 

Beebe Creek Tributary at Milnes 


Road near T568,580-581,584 

King Lake Inlet at T567,578-579,583 

King Lake Outlet at T183-185 

King Lake Outlet at M-99 at . . . .578-579,583 

Middle Sand Lake Outlet near . .568,580-581,585 

Sand Creek Tributary near T580-581,585 

St. Joseph River (tributary to 


Lake Michigan) at T186-187 

St. Joseph River (tributary to Lake 


Michigan)at South Street at . .578-579,583 

St. Joseph River (tributary to Lake 


Michigan) near T200-201 

South Sand Lake Outlet near . .568,580-581,584 

Tributary to Beebe Creek Tributary 


at Milnes Road near . . . .568,580-581,584 

Winona Lake Outlet at T567,578-579,583 


Hillsdale County, ground-water 


Iron County, ground-water levels 600 

Iron Mountain, Pine Creek near T175-177
T
 
Iron River at Caspian 

near Beechwood 

near Silver City 


Jackson Creek near Wakefield 

Jackson, Grand River at 

Joes Creek at Munising 

Johnson Drain at Northville 

Jones Creek, at Duffield 

near Gaines 


157
T
 
565
T
 
558 


551 

T

T


282 

T
561 

T573,593 

T
553 

T
553 


Jonesville, Butternut Creek near 568,580-581,584 

Half Moon Lake Outlet near T580-581,584 

Sand Creek near T 206-207 

St. Joseph River (tributary to 


Lake Michigan) at T202-203 

Jordan River near East Jordan T357-359 


.600-601 

Kalamazoo, Portage Creek (tributary to 


Kalamazoo River) at T259-261 

Portage Creek (tributary to 


Kalamazoo County, ground-water levelsT


temperatures T605 Kalamazoo River) near T256 
Hodunk, Coldwater River (tributary to West Fork Portage Creek at T258 

St. Joseph River) near T235 Kalamazoo River, at Augusta T569 
Hog Creek, near Allen 234
Tat Battle Creek 


Tributary near Allen Tat Comstock
547 

Holloway Reservoir near OtisvilleT420 at Galesburg 

Holly, Swartz Creek near 

Holt, Sycamore Creek near 

Homer, St. Joseph River (tributary to 


Lake Michigan)at T Drive South 

near T
 

Hopkins, Rabbit River near 

Horseshoe Lake Outlet near Hamburg . 

Houghton Creek, at Rose City 

near Lupton 


Howard City, Tamarack Creek at 

Hoxeyville, Pine River (tributary to 


Manistee River) near 


Tat Kalamazoo
553 

Tat Marshall
291 


at Parchment 

at Plainwell 


569,582,585 at Saugatuck 

TBypass Channel
263 


.TTnear Allegan
574,594 


Page 


564 

T

T


525 

555,574,594 


523-524 

T
510 

526-528 

T
555 

513-515 

T
512 

T
574 

T
511 

T
560 


569 

T

T


255 

T
570 

T
570 

T
251 

T
570 

T
570 

T264-280 

T
570 

T
570 


Tnear Battle Creek T253,569
552 

Tnear Fennville T
552 262 

TSouth Branch, near AlbionT250
547 


557
T337 Kallander Creek at Bessemer T

557
Humboldt, Middle Branch Escanaba River at 103-105 Tributary, at Bessemer T




 

 

 
 
 

 

 
 

 

 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 

 

TTTTTTTTT

Kawbawgam Village, Mud Creek near 

Kawkawlin, North Branch Kawkawlin 


River near T
 
Kawkawlin River, North Branch, 


near Kawkawlin T
 

INDEXT 611 

PageT Page 

546TLitchfield, St. Joseph River (tributary 
to Lake Michigan) at T204-205 


412T
St. Joseph River (tributary to Lake 

Michigan) at Mill Pond atT
.580-581,584 


412 Sand Creek at T 208-213 

Kearsley Creek, near Atlas T553 Sand Creek near T 214-215 

near Davison T 423 Soap Creek at Ely Road near T224-225 


Kent County, ground-water levels 601 Soap Creek at Mclain Road near T216-217 

ground-water temperatures T605 Soap Creek near T 218-223 


TLittle Black River, at Wakefield T
Kimball Drain near Swartz Creek . . . . . 553 557 

King Lake, Inlet at Hillsdale . .567,578-579,583 


Outlet, at Hillsdale T183-185,567 

at M-99 T 578-579,583 


Klacking Creek near Selkirk T552 

Koss, Menominee River below T179 

Lake County, ground-water levels 602 

Lake Erie, streams tributary to, 


crest-stage partial-record stations 555-556 

gaging-station records T510-545 

measurements at miscellaneous sites .574-575 

miscellaneous sediment-discharge 


measurements T 594 

Lake Huron, streams tributary to, crest-


stage partial-record stations . . .552-554 

gaging-station records T360-453 

low-flow partial-record stations . . 548 

measurements at miscellaneous sites . .571-573 

miscellaneous sediment-discharge 


measurements T 592-593 

Lake Linden, Trap Rock River near 50-52 

Lake Michigan, streams tributary to, 


analysis of samples collected at, 

sediment partial-record stations . .583-585 


miscellaneous sites T586-591 

water-quality partial-record stations577-582 


crest-stage partial-record stations . .550-552 

gaging-station records T89-359 


557 

Little Iron River at Silver City . . . . T

near Wakefield T


558 

Little Manistee River near Freesoil .339-340,552 

Little Munuscong River near Barbeau . . .T
571 

Little Muskegon River near Morley .T
.309-311 

Little Otter Rivet near Baltic T
559 

Little Portage Creek near Fulton T
551 

Little Presque Isle River near MareniscoT557 

Little River near Menominee T
567 

Little Shakey Creek near Daggett T
547 

Looking Glass River, near Eagle T
296 

near Pittsburg T
571 


Lower River Rouge, at Cherry HillT574,594 

at Inkster T
509 

at Wayne T 574,594 


Low-flow partial-record stations T546-549 

Lupton, Gamble Creek at T
552 

Houghton Creek near T
552 

Rifle River at "The Ranch" near . . . .T
552 


Luzerne, South Branch Au Sable River near 391-393 


Mackinac County, ground-water levelsT602 

Macomb, McBride Drain near T
555 


Middle Branch Clinton River at T
471 

Middle Branch Clinton River near .T555 


Manchester, River Raisin at T535-536 

River Raisin near T
534 


546-548 

562-571 Manistee River near T


low-flow partial-record stations . . . TManistee, Manistee River at T341-353 

measurements at miscellaneous sites . T 338 


Lake Orion, Paint Creek near 554 Manistee River, at Manistee T341-353
T

Lake St. Clair, streams tributary to, 

crest-stage partial-record stations 554-555 
near Grayling 
near Manistee 
T334-335,551 
T338 

gaging-station records T457-489 near Sherman T336 
measurements at miscellaneous sites . 573 Manistique, Indian River (tributary to
T


Lake Superior, streams tributary to, crest- Manistique River) near T
550 

stage partial-record stations . 550 Manistique River above T91-101 


gaging-station records T20-76 Manistique River near T
90 

. . 546 Manistique River, above Manistique . . . �
low-flow partial-record stations . TT 91-101 


measurements at miscellaneous sites •.557-561 at Germfask T
550 

Lakes and Reservoirs: at Manistique T
562 


near Blaney T
Bond Falls Reservoir near Paulding T28 550 

90
Brownwood Lake near Paw Paw T586-588 near Manistique T


Ford Lake near Rawsonville T Maple Rapids, Maple River at T
529-530 297 

107 Maple River at Maple Rapids T
Greenwood Reservoir near Greenwood T 297 


Holloway Reservoir near Otisville T420 Map of Michigan, water-discharge stationsT
16-17 

Rush Lake near Toquin T589-591 water-quality stations T18-19 

Schweitzer Reservoir near Palmer ground-water observation wells T
122 595 

Stony Lake near Washington T463 Marenisco, Presque Isle River at T
25 


251
Teal Lake at Negaunee T53-60 Marshall, Kalamazoo River at T

Van Auken Lake near McDonald T588 Marsh Creek near St. Charles T572,592 


Lansing, Carrier Creek near T294 Marquette County, ground-water levelsT602 

Grand River at T ground-water temperatures T
293 606 

T 292TMason, Sycamore Creek near T
Mud Lake Drain at 551 


Lapeer, Farmers Creek near T419TMass, East Branch Ontonagon River nearT30 

South Branch Flint River near 548T T
TMastadon Creek near Alpha 566 

T553TMayfield, Boardman River near T354-356
Lefler-Scothan Drain near Otisville . . 


Lenawee County, ground-water temperatures 605T T
McBride Drain near Macomb 555 

Mclvor, East Branch Au Gres at T
Lima Center, Mill Creek (tributary to 552 


Huron River) near T516-517,556 Meade, Deer Creek (tributary to North 

555
North Fork Mill Creek near T520-521 Branch Clinton River) near T


Lime Lake Outlet at Panama, IN T240 North Branch Clinton River nearT555 

Linden Creek at L'Anse T 560 Mean concentration, definition ofT7 

Linden, Shiawassee River at T413 
 4 


Measurements at miscellaneous sites T

Mean discharge, definition of T


557-575
List of gaging-stations, in downstream 
 456 

Menominee County, ground-water temperaturesT

Memphis, Belle River at T


order, for which records are 606 

published T 20-545T 179
Menominee River, below Koss T


List of observation wells for which water- near Florence, WI T
169 

level records are published . . . .596-604 near Pembine, WI T
178 
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PageT Page 


Merriman, Mounty's Creek near T547,577 National City, Au Gres River nearT395 

Pine Creek near T 547,577 National stream-quality accounting 

Steel Creek near T 547,577 network (NASQAN), definition of .T9 


Merritt, Muskegon River near TNatural substrates, definition of . . .�
551 7 

Merriweather Creek at MerriweatherT558 Negaunee, Carp Creek near T
61 


5 53-60 

Methylene blue active substance, Net River, East Branch, near Amasa .T566 


definition of TNorth Branch, near Amasa 566 


Metamorphic stage, definition of TTeal Lake at T


5 T

Michigamme, Michigamme River near TNewaygo, Muskegon River at 312
164-165 T

Michigamme River, at Republic TNew Haven, East Branch Coon Creek near .T
550 555 

near Crystal Falls TNew Hudson, Huron River near 511
168 T

near Michigamme T 164-165 Niles. St. Joseph River (tributary to 

near Republic TLake Michigan) at 246
566 T

near Witch Lake T 166-167 North near Beebe Creek at Knowles Road 


Micrograms per gram, definition of . . 5 567,578-579,583567,578-579,583
TTT
 
Micrograms per liter, definition of . 5
TTBeebe Creek at Lake Pleasant Road near .190-191 

Middle River Rouge, at Nankin Mills . . TBeebe Creek at Mauck Road near .567,578-579,583
573,593 


at Plymouth T 573,593 Beebe Creek at Slater Road near . . . .578-579 

near Garden City TBeebe Creek near T
508 188-189 


Middle Sand Lake Outlet near Beebe Creek Tributary at Barker 

Hillsdale T568,580-581,585 Road near T568,580-581,584 


Midland, Chippewa River near TNorth Bradley, Salt River near 554
554 T

Pine River near TNorton Creek near Milford 574,594
438 

Tittabawassee River at TNottawa Creek near Athens 236
439 T


Milan,TSaline River above 542-543 T
Nottawa, Prairie River near 239 

Milford, Huron River at TNumbering system for wells 8
510 T

Mill Creek (tributary to Black River) 


near Avoca TOakland County, ground-water temperaturesT
554 606 

Mill CreekT(tributary to Huron River), Oakville, Stony CreekT
(tributary to 


near Dexter TLake Erie) atTT
522 531 

near Lima Center T516-517,556 T
Ocqueoc, Rainy River near 369 

North Fork,T 518-519,574 606
near Chelsea T Ontonagon County, ground-water temperaturesT


near Lima Center T520-521 Ontonagon River, Cisco Branch, at 

Milligrams per liter,Tdefinition of .TTTCisco Lake Outlet T
. 5 33 

Millville,TSouth Branch Flint River near T548,553 East Branch, at Kenton T
558 

Mineral River, at White Pine Tnear Mass 30
558 T


near White Pine TMiddle Branch, at Watersmeet 558
558 T

Mio, Au Sable River at Tnear Paulding 26
394 T

Miscellaneous sediment-discharge near Rockland 31
T


measurements T 592-594 T
near Trout Creek 29 

Miscellaneous sites,T near Rockland 34-47
discharge T
 

measurements at T557-575 South Branch, at Ewen T550 

Mistequay Creek near Flushing T554 West Branch, near Bergland T32 

Monroe County, ground-water temperatures 606 Ore Creek near Brighton T594 

Monroe, River Raisin near T544 Organic mass, definition of T4 

Montreal River near Ironwood T557 Organism, definition of T 5 

Montrose, Armstrong Creek near T554 count/area, definition of T5 


Brent Run near T 428 count/volume, definition of T5 

Central-Stadler Drain near T554 Oshtemo, West Fork Portage Creek near 257 

Freeman Drain near T 554 stage and water-
Other data available,T

Pine Run near T 554 discharge records T 12 


Morgan Creek near Marquette T Otisville,TT421
560 Flint River near 

near Negaunee T 560 Holloway Reservoir near T420 


Morley, Little Muskegon River near . 309-311 Lefler-Scothan Drain near T553 

Mosquito Creek near Cornell T564 Otter Creek at LaSalle T 575 

Mottville,T(tributary to 550,559
St. Joseph RiverT Otter River near Elo T


Lake Michigan) at T Owendale, Pigeon RiverT
241 (tributary to 

Mount Clemens, Clinton River at T472-489 Lake Huron) near T 453 


North Branch, near T 470 Owosso, Shiawassee River at T417 

Mount Pleasant, Chippewa River near 436 

Mounty's Creek, near Merriman TPaint CreekT
547,577 (tributary to Clinton River), 

near Randville T 566 at Rochester T 461 


Mud Creek, near Ironwood T557 near Lake Orion T 554 

near Kawbawgam Village T546 Paint River, at Crystal Falls T159 

near Mangum T 560 at Gibbs City T 566 


Mud Lake Drain at Lansing T292 near Alpha T 160 

Munuscong River at Sterlingville T571 Palmer, Green Creek near T121,546 

Muskegon, Bear Creek near T SchweitzerT 123
329 Creek near T


Black CreekT Schweitzer Reservoir near 122
(tributary to Lake T

Michigan) near T547,551 Warner Creek near T 125 


Muskegon County, ground-water temperatures 606 Warner Creek Tributary near T124,546 

Muskegon River,T 306-308 Lime Lake Outlet at T240
at Evart T Panama, IN,TT

at Newaygo T 312 Paradise, Two-Hearted River near T550 

near Bridgeton T 313-328 Partial-record station, definition of 5 

near Merritt T 551 Partical-size classification, definition of 5 


Partical size, defintion of T5 

Nahma Junction, Sturgeon River Paulding, Bond Falls Canal near T27 


(tributary to Lake Michigan) near 102 Bond Falls Reservoir near T28 

Nashville, Quaker Brook near T551 Middle Branch Ontonagon River near . 26 
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Page Page 


248 T

Pembine, WI, Menominee River nearT178 T

Paw Paw River at Riverside TPresque Isle River, at Marenisco 25 


near Connorville 558 

Pentwater, North Branch Pentwater near Tula T 550,558 


River near T 548,551 Primary productivity, definition ofT6 

Pentwater River, near Hart T548,551 Princeton, Middle Branch Escanaba 


North Branch, near Pentwater T548,551 River near T 119-120 

Percent composition, definition of . .T6 T
Prior Creek near Selkirk 552 

Perch River near Sidnaw T550,559 Publications on techniques of water-

Pere Marquette River, at ScottvilleT331-333 resources investigations T13-15 

near Baldwin T
548 


Periphyton, definition of TQuaker Brook near Nashville T
6 551 

Perronville, Tenmile Creek at T
143 

Peshekee River near Champion T161-163,566 Rabbit River near Hopkins T
263 

Pesticide program, definition of TRadio Chemical program, definition ofT
9 9 

Pesticides, definition of TRainy River near Ocqueoc 369
6 T

Phytoplankton, definition of TRandville, West Branch Sturgeon River nearT
6 170 

Pickeral River near St. Charles TRapid River, at Rapid River 563
571,592 T

Picocurie, definition of T 562
6 near Perkins T

Pigeon River (tributary to Indian River), near Rock T
562 


at Afton TRapid River, Whitefish River near . .T546
366 

near Vanderbilt TRattle Run, Pine River (tributary to
365 


Pigeon River (tributary to Lake Huron) St. Clair River) near T548,554 

near Owendale TRawsonville, Ford Lake (Huron River) near 529-530
453 


Pigeon River (tributary to St. Joseph River) Ray Center, Tupper Brook at 555
T

near Scott, IN TRed Cedar River, at East Lansing 290
242 T


Pinckney, Portage River (tributary to at Fowlerville 570
T

Huron River) near Tnear Williamston T 286-287
555 


Pine Creek (tributary to Kalamazoo River) Red Run, at Sterling Heights T
573 

near Otsego Tat Warren 573
570 T


Pine Creek (tributary to Sturgeon River), Remey Chandler Drain near East Lansing . T
571 

near Iron Mountain T175-177 T
Reno Creek near Gladstone 564 


near Merriman T 547,577 Republic, Black River (tributary to Middle 

near Norway TBranch Escanaba River), near . .T
567 550 


Pine River (tributary to Chippewa River), Michigamme River at 550
T

at Alma TReservoirs (See lakes and reservoirs)
437 


near Midland TRifle River, at Selkirk 396-397
438 T

Pine River (tributary to Lake Huron), at "The Ranch", near Lupton T
552 


near Rudyard Tnear Sterling T 399-411
360 

North Branch, at Rudyard TRiver Raisin, at Manchester 535-536
571 T


Pine River (tributary to Manistee River), near Adrian 538
T

East Branch, near Tustin Tnear Manchester 534
551 T


near Hoxeyville Tnear Monroe 544
337 T

Pine River (tributary to Saginaw Bay) near Sharonville T 532-533 


near Standish Tnear Tecumseh 537
548 T

Pine River (tributary to St. Clair River) River Rouge, at Birmingham T
503 


near Rattle Run T at Detroit 507
548,554 T

Pine Run near Montrose Tat River Rouge 574
554 T

Pinnebog River near Pinnebog Tat Southfield 504
573 T

Plankton, definition of TRiverside, Paw Paw River at 248
6 T

Planter Creek near Wakefield TRochester, Paint Creek (tributary to
557 

Plaster Creek, at Grand Rapids TClinton River) at T
551 461 


at Wyoming TRockford, Rogue River near 302
547 T

Plum Brook, at Sterling Heights TRockland, Middle Branch Ontonagon
573 


at Utica TRiver near 31
466 T

Plum Creek at Monroe TOntonagon River near T34-47
574 

Plymouth Mine Pond Outlet at Ramsay . . TRocky Creek near Ishpeming 563
557 T

Polychlorinated biphenyls, definition ofT6 T
Rogue River near Rockford 302 

Portage Creek (tributary to Kalamazoo Romeo, East Pond Creek at 468
T


River),at Kalamazoo T North Branch Clinton River near . . . 554
259-261,570 T

near Kalamazoo TStony Creek (tributary to Clinton River)
256 

West Fork, at Kalamazoo Tnear 462
258 T


near Oshtemo TRoscommon County, ground-water levelsT603
257 

Portage Creek (tributary to Lake ground-water temperatures 606
T


Michigan) at Escanaba TRose City, Bixby Creek near 552
546 T

Portage Creek (tributary to Little Bay de Houghton Creek at 552
T


Noc) at Escanaba TWilkins Creek near 552
565 T

Portage River (tributary to Huron River) Rudyard, Pine River (tributary to Lake 


near Pinckney T555,574,594 Huron) near T
360 

Portage River (tributary to St. Joseph Runoff in inches, definition of T
6 


River) near Vicksburg TRush Lake near Toquin
237 T589-591 

Porter Drain near Gaines T
553 

Portland, Grand River at TSaginaw River at Saginaw T
295 440-452 

Potato River near Green TSaginaw, Saginaw River at T440-452
558 

Powder Mill Creek near Bessemer T
S57 
 St. Clair River, streams tributary to,


553
Powers-Cullen Drain near Genesee T
 554
crest-stage partial-record stationsT

Powers, OH, Bean Creek at T
545 

Prairie River near Nottawa Tgaging-station recordS T454-456
239 

Presque Isle County, ground-water levels Tlow-flow partial-record stations . . . T
548-549
603 
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Page 

St. Joseph River (tributary to Lake Solute, definition of 
Michigan), at Clarendon T226.232 Southfield. Evans Ditch at 


at Elkhart, IN TRiver Rouge at
245 

at Hillsdale T 186.187,567 South Ore Creek near Brighton 


at South Street T578.579,583 South Sand Lake Outlet near 


Page 


7 

T

T


505 

T
504 

T
574 


at Jonesville T202-203,568 Hillsdale T568,580-581,584 

at Litchfield T204-205,568 Tributary near Hillsdale T
568 


at Mill Pond T580-581,584 Special networks and programs T
9 

at Mottville TSpecific conductance, definition ofT7
241 

at Niles TSpring Brook near Eaton Rapids T
246 570 

at Three Rivers TSpring Creek near Ironwood T
557 

near Burlington TSpruce River near Champion T


238 

566 


near Hillsdale T200-201,568 Spurr River at Three Lakes T

233 


547 

near Homer, at T Drive South . . . T569,582,585 Squaw Creek near Cornell T
564 

near Litchfield, at South County Stage and water-discharge data, accuracy 


Line Road T569,582,585 of T
12 

St. Marys River above Sault Ste. Marie . . 77-88 collection and computation of T10-11 

St. Marys River, gaging station records . 77-88 explanation of T 10-12 

Saline River, above Milan T542-543 other available T
12 


above Saline T 539-540 Stage-discharge relation, definition ofT7 

near Saline TStandish, Pine River (tributary to
541 


Saline, Saline River above T539-540 Saginaw Bay) near T
548 

Saline River near TStation numbers, explanation of T
541 8 


Salmon Trout River near Big Bay TSteel Creek near Merriman T547,577
560 

Salt River near North Bradley TSterling, Rifle River near T399-411
554 

Sand Creek, at Litchfield T208-213 Stony Creek (tributary to Clinton River), 

near Allen, at Jonesville RoadT near Goodison
.569,582,585 


at US-12 T 569,582,585 near Romeo 

near Jonesville T 206-207 near Washington 

near Hillsdale TWest Branch, near Washington
569 

near Litchfield T214-215,569 Stony Creek (tributary to Lake Erie), at 

Tributary, near Allen T582,585 Oakville 


near Hillsdale T580-581,585 at Woodland Beach 

near Jonesville TStony Lake near Washington
569 


Sands Station, Goose Lake Outlet near TStreamflow, definition of
126-127 

Sandy Creek at Golfcrest TSturgeon River (tributary to Burt Lake)
574 

Sanilac County, ground-water levels .T603 near Wolverine T

Sashabaw Creek near Drayton Plains . .T457 Sturgeon River (tributary to Lake 

Saugatuck, Kalamazoo River at T264-280 Michigan) near Nahma Junction . . 


549 

T

T


462 

T
464 

T
554 


531 

T

T


574 

T
463 

T
7 


361-363 


102
T

Sault Ste. Marie, St. Marys River above.TSturgeon River (tributary to Lake Superior),
77-88 

Sawmill Creek at Lake Linden Tnear Alston
559 

Schoolcraft County, ground-water levelsT604 near Sidnaw 

Schweitzer Creek near Palmer TSturgeon River (tributary to Menominee
123 

Schweitzer Reservoir near Palmer TRiver), at Foster City
122 

Scott, IN, Pigeon River (tributary to 


St. Joseph River) near T242 

Scottville, Pere Marquette River at .331-333 

Second River near Humboldt T563 

Sediment, definition of T 6 

explanation of T 13 


Selkirk, Klacking Creek near T552 

Prior Creek near T 552 

Rifle River at T 396-397 

Shepards Creek near T 553 

South Branch Shepards Creek near 398 


Sharonville, River Raisin near T532-533 

Shepards Creek, near Selkirk T553 

South Branch, near Selkirk T398 


Sherman, Manistee River near T336 

Shiawassee River, at Byron T414-416 

at Linden T 413 

at Owosso T 417 

near Fergus T 418 

near St. Charles T 571,592 


Sidnaw Creek near Sidnaw T559 

Sidnaw, Perch River near T550 

Sturgeon River (tributary to Lake 


near Foster City T

near L'Anse 

East Branch, at Hardwood 


near Felch 

West Branch, near Randville 


Substrate, definition of 

Sucker River near Grand Marais 

Sugar River near Gladwin 

Sumnerville, Dowagiac River at 

Sunset Creek near Iron River 

Surface area, definition of 

Surficial bed material, definition of .T7 

Suspended, definition of T
7 

Suspended sediment, definition ofT7 

Suspended-sediment concentration, 


definition of T
7 

Suspended-sediment discharge, definition ofT
7 

Suspended-sediment load, definition of . .T
7 

Swan Creek near St. Charles T572,592 

Swartz Creek, at Flint 


near Fenton 

near Grand Blanc 

near Holly 


Superior) near Tnear Swartz Creek
48 

Silver Creek near Brampton TWest Branch, near Swartz Creek
564 

near Clio TSwartz Creek, Kimble Drain near
554 


Silver River near L'Anse TSwartz Creek near
560 

Sixmile Creek near Baraga TWest Branch Swartz Creek near
559 

Skunk Creek near Felch TSycamore Creek, near Holt
566 

Slate River near Skanee Tnear Mason
560 
Slaughterhouse Creek at Copper City ▪TT559 

Sloan Creek near Williamston .T▪TTacoosh River, at Perkins289 

Smyrna, Flat River at T
299 
 near Rapid River

Soap Creek, near Litchfield T218-223 


at Ely Road T 224-225,569 
 Tahquamenon Paradise, Tahquamenon 


at McLain Road T216-217,569 River near T


49 

T

T


48 


566 

172-174 

T


T


559 

T
547 

T
171 

T
170 

T
7 

T
561 

T
572 

T
247 

T
565 

T
7 


425 

T

T


572 

T
553 

T
553 

T
553 

T
553 

T
553 

T
553 

T
553 

T
291 

T
551 


563 

T

T


563 


62-76 
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Page 	 Page 


Tahquamenon River, at Newberry �561T �
Valley Spur Creek near Munising 561 

near Tahquamenon Paradise T62-76T 588
Van Auken Lake near McDonald �
 

Tamarack Creek at Howard City TVanderbilt, Pigeon River (tributary to
547T

Tawas City, Tawas River at T548TIndian River) near T365 

Tawas River at Tawas City T Van Etten Creek near Oscoda 571
548T T
 
Taxonomy, definition of T 7T . 554
Vassar, Cass River atT

Teal Lake at Negaunee T53-60 Vicksburg, Portage River (tributary to 

Tecumseh, River Raisin near T537 St. Joseph River) near T237 

Temperatures of ground water T605-606 Vogel Center, Clam River at T305 

Ten Mile Creek at Faunus T565 


at La Branche T 565 Wagner Creek near Munising T561 

near La Branche T 565 Wahjamega, Cass River at T433 

near Whitney T 565 Waiska River, East Branch, near Brimley 550,561 

Tributary, near La Branche T565 West Branch, near Brimley T550,561 

West Branch, at Faunus T565 Waldenburg, Gloede Ditch near T555 


Tenmile Creek at Perronville T143 	 Walled Lake Branch at Northville T573,593 

Warner Creek,T..
Terms, definition of T 2-8 at Palmer . . . .TTTTT563 


Thornapple River, near Caledonia T301 near Palmer T 125 

near Hastings T 300 Tributary near Palmer T124,546 


Thompson Creek near Thompson T562 Warren, Big Beaver Creek near T465 

Thompson Spring near Thompson T562 Washington Creek near Windigo T20-23 

Thread Creek, near Flint T426 Washington, Stony Creek (tributary to 

near Goodrich T 553 Clinton River), near T464 


Three Lakes, Spurr River T547 Stony Lake near T 463 

Three Rivers, St. Joseph River West Branch Stony Creek near T554 


(tributary to Lake Michigan) at 238 	 . 604
Washtenaw County, ground-water levelsT

Thunder Bay River, near Bolten T385 Water-quality records, explanation ofT
. 12-13 

near Hillman T 552 water analysis T 12 

North Branch, near Bolton T386 water temperature T 13 


Time-weighted average, definition of 7 WDR, definition of T 8 

Tioga Creek near Covington T559 Weighted average, definition of T8 

Tittabawassee River, at Midland T439 Welsh Creek near Ironwood T557 


near Saginaw T 573,593 West Branch Creek near Ishpeming T563 

Tobacco River, at Beaverton T435 Wet mass, definition of T 4 

Middle Branch, near Beaverton TWexford County, ground-water levels T
572 . 604 

North Branch, near Beaverton T572 Whitefish River, near Rapids River 546,562 

South Branch, at Clare T572 East Branch, near Osier T562 

South Branch, near Beaverton T572 West Branch, near Rapid River T562 


Tonquish Creek at Nankin Mills T573,594 Whitehall, White River near T330 

Tons per acre-foot, definition of 8 White Pigeon, Fawn River near T551 

Tons per day, definition of T8 White River near Whitehall T330 

Total coliform bacteria, definition of 2 Wilkins Creek near Rose City T552 

Total load, definition of T8 Williams Creek at Thompson T562 

Total organism count, definition of 5 Williamston, Red Cedar River near 286-287 

Total sediment discharge, definition of 7 Sloan Creek near T 289 

Tower, Black RiverT Willow Creek at Escanaba T565
(tributary to 


Cheboygan River) near T368 Windigo, Washington Creek near . . . . . .TTTTTT
20-23 

Trap Rock River near Lake Linden T50-52 Winona Lake Outlet at HillsdaleT
.567,578-579,583 

Trenton, Frank and Poet Drain at T555 Witch Lake, Michigamme River nearTTT.166-167
. . . 

Tritium network, definition of T9 (tributary to
Wolverine, Sturgeon RiverT

Trout Creek at Trout Creek T558 Burt Lake) near T361-363 

Trout Creek, Middle Branch Ontonagon Woodruff Creek near New Hudson T574,594 


River near T 29 WRD, definition of T 8 

Trout Falls Creek near Republic T566 WSP, definition of T 8 

Tula, Presque Isle River near T550 Wyoming, Plaster Creek at T547 

Tupper Brook at Ray Center T555 

Tustin, East Branch Pine River near . .
TT551 Yellow Dog River near Big Bay T560

Twenty-four Mile Creek near Perronville 565 

Two-Hearted River near Paradise T550,561 Ypsilanti, Huron River at T526-528 


Uncle Tom Creek near Sands Station .T564
. 

Union Pier, Galien River near T551 Zeeland, Black River (tributary to 

Upper River Rouge, at Farmington T506 281
Lake Michigan) near T

at Redford T 573,593 


Utica, Plum Brook at T 466 	 Zooplankton, definition of T6 


*USGPO: 1977 — 751-508/01 Region 5-I 





 

 
 

 
 

  

 

 

 

 

 

 
  

 

 
  

 
 

 
  

 
  

 
 

 
 

 
  

 
 

  
 

 

August 6, 1976 

FACTORS FOR CONVERTING ENGLISH UNITS TO INTERNATIONAL 

SYSTEM UNITS (SI) 


The following factors may be used to convert the English units published herein to the 
International System of Units (SI). Subsequent reports will contain both the English and SI 
unit equivalents in the station manuscript descriptions until such time that all data will be 
published in SI units. 

Multiply English units 

inches (in) 

feet (ft) 
miles (mi) 

acres 

square miles (mil) 

gallons (gal) 

million gallons (106 gal) 

cubic feet (ft3 ) 

cfs-days [(ft3 /s) • d] 

acre-feet (acre-ft) 

cubic feet per second (ft3 /s) 

gallons per minute (gal/min) 

million gallons per day (mgal/d) 

tons (short) 

By 

Length 

2.54x10! 
2.54x10-2 
3.048x10-
1.609x10° 

Area 

4.047x103 
4.047x10-' 
4.047x1 0-' 
4.047x10-3 
2.590x10° 

Volume 

3.785x10° 
3.785x10° 
3.785x10-3 
3.785x103 
3.785x10-3 
2.832x10' 
2.832x10-2 
2.447x103 
2.447x10-3 
1.233x103 
1.233x10-3 
1.233x10-6 

Flow 

2.832x10' 
2.832x101 
2.832x10-2 
6.309x10-2 
6.309x10-2 
6.309x10-5 
4.381x101 
4.381x10-2 

Mass 

9.072x10-' 

To obtain SI units 

millimeters (mm) 

meters (m) 

meters (m) 

kilometers (km) 


square meters (m2 ) 
*hectares (ha) 

square hectometers (hm2 ) 

square kilometers (km2 ) 

square kilometers (km2 ) 


* *liters (1) 
cubic decimeters (dm3 ) 
cubic meters (m3 ) 
cubic meters (m3 ) 
cubic hectometers (hm3 ) 
cubic decimeters (dm3 ) 
cubic meters (m3 ) 
cubic meters (m3 ) 
cubic hectometers (hm3 ) 
cubic meters (m3 ) 
cubic hectometers (hm3 ) 
cubic kilometers (km3 ) 

liters per second (1/s) 
cubic decimeters per second (dm3 /s) 
cubic meters per second (m3 /s) 
liters per second (1/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) 

tonnes (t) 

*The unit hectare is approved for use with the International System (SI) for a limited time. See NBS Special Bulletin 
330, p.15, 1972 edition. 

**The unit liter is accepted for use with the International System (SI). See NBS Special Bulletin 330, p. 13, 1972 
edition. 
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