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PREFACE 


This volume of the annual hydrologic data report of Michian is one of a series of annual 

reports that document hydrologic data gathered from the U.S. Geological Survey's surface-

and ground-water data-collection networks in each State, Puerto Rico, and the Trust Terri-

tories.L
These records of streamflow, ground-water levels, and quality of water provide 

the hydrologic informatin needed by State, local, and Federal agencies, and the private 

sector for developing and managing our Nation's land and water resources. Hydrologic data 

for Michigan are contained in volume 1. 


This report is the culmination of a concerted effort by dedicated personnel of the U.S. 

Geological Survey who collected, compiled, analyzed, verified, and organized the data, and 

who typed, edited, and assembled the report. In addition to the authors, who had primary 

responsibility for assuring that the information contained herein is accurate, complete, 

and adheres to Geological Survey policy and established guidelines, the following individ­
uals contributed significantly to the collection, processing, and tabulation of the data: 


S.M. Beall J.M. Ellis L.B. Hough R.L.LLeuVoy C.E.Oberst 
R.J. Coleman J.C. Failing G.C. Huffman G.LLansky T.J. Spicer 
D.V. Eagle W.G. Fazer D.A. James R.J.LMinnerick L.E. Stoimenoff 
R.R. Eagle R.L. Gordon P.J. Klimek R.G.LNettleton C.R. Whited 
C.L. Ebsch V.D. Herreid 

This report was prepared in cooperation with the State of Michigan and with other agencies 

under the general supervision of T.R. Cummings, District Chief, Michigan, and S. P. Sauer, 

Regional Hydrologist. Northeast Region. 
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WATER RESOURCES DATA FOR MICHIGAN, 1983 


INTRODUCTION 


Water resources data for the 1983 water year for Michigan consist of records of stage, discharge and 

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

and water temperature of ground-water wells.L
This volume contains records for water discharge at 143 

gaging stations; stage only at 3 gaging stations; stage and contents at 5 lakes and reservoirs; water 

quality at 33 gaging stations; and water levels at 53 observation wells. Locations of these sites are 

shown on figures 4-9. Also included are data for 74 crest-stage partial-record stations and 8 low-flow 

partial-record stations. Additional water data were collected at various sites not involved in the 

systematic data-collection program and are published as miscellaneous measurements and analyses. These 

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

cooperating State, local, and Federal agencies in Michigan. 


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

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

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

then in a 5-year series for 1961-65 and 1966-70. Records of chemical quality, water temperatures, and 

suspended sediment were published from 1941 to 1970 in an annual series of water-supply papers entitled, 

"Quality of Surface Waters of the United States." Records of ground-water levels were published from 

1935 to 1974 in a series of water-supply papers entitled, "Ground Water Levels in the United States." 

Water-supply papers may be consulted in the libraries of the principal cities in the United States or may 

be purchased from Branch of Distribution, U.S. Geological Survey, 604 South Pickett Street, Alexandria, 

VA 22304. 


For water years 1961 through 1974, streamflow data was released by the Geological Survey in annual 

reports on a State-boundary basis. Water-quality records for water years 1964 through 1974 were similar­
ly 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 1982 have been released by the 

Geological Survey in annual reports on a State-boundary basis. 


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

published in official Survey reports on a State-boundary basis. These official Survey reports carry an 

identification number consisting of the two-letter State abbreviation, the last two digits of the water 

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

Report MI-83-1." These water-data reports are for sale in paper copy or in microfiche by the National 

Technical Information Service, U.S. Department of Commerce, Springfield, VA 22161. 


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

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


COOPERATION 


The U.S. Geological Survey and organizations of the State of Michigan have had cooperative agree­
ments for the systematic collection of streamflow records since 1930, for ground-water levels since 1932, 

and for water-quality records since 1951. Organizations that assisted in collecting data through cooper­
ative agreement with the Survey are: 


State Department of Natural Resources, H.A. Tanner, director, succeeded by R. O. Skoog, through Water 

Management Division, L. N., Witte, Chief, and Geological Survey Division, T.R. Segall, Chief. 


State Department of State Highways, J. P. Woodford, director, succeeded by J. P. Pitz. 


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

collecting records for 19 gaging stations published in this report. Assistance was also furnished by the 

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

Environmental Protection Agency, and the National Park Service. 


The following organizations aided in collecting records: 


Dickinson County Road Commission; Macomb County Board of Supervisors; Oakland County Department of 

Public Works; Oakland County Drain Commission; Genesee County Drain Commission; Huron-Clinton Metropoli­
tan Authority; Cities of Ann Arbor, Battle Creek, Coldwater, Flint, Imlay City, Kalamazoo, Lansing, 

Portage, and Ypsilanti; Allied Paper Inc.; American Aggregate Corp; Consumers Power Co.; Cleveland 

Cliffs Iron Co.; Detroit Edison Co.; Fisher Body Division of General Motors Corp.; Michigan Power Co.; 

Michigan Sugar Co.; Peter Eckrich and Sons, Inc.; Upper Peninsula Power Co.; and Wisconsin-Electric Power 

Co. 


Organizations that supplied data are acknowledged in station descriptions. 
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2L WATER RESOURCES DATA FOR MICHIGAN, 1983 


SUMMARY OF HYDROLOGIC CONDITIONS 


Streamflow during the 1983 water year was excessive in the Upper Peninsula and in the northern 

part of the Lower Peninsula. In the southern part of the Lower Peninsula, streamflow was not excessive 

but was 135 percent of median. Part of the cause of this excessive runoff was the above normal temp­
eratures and precipitation in the form of rain that occurred during winter months. The period December 

through February was the 13th warmest winter period in the last 200 years. 


In the Upper Peninsula, runoff was excessive for nine consecutive months beginning in July 1982 

and ending in March 1983. Runoff during April was deficient due to below-normal temperatures and 

precipitation. Moderate to heavy precipitation increased runoff to the excessive range in June. 

For the remainder of the water year, runoff was in the normal range. The mean annual flow at Sturgeon 

River near Sidnaw was the third highest in 43 years of record. Other gaging stations having near 

record high mean annual flows were: Menominee River near Florence, Wisconsin, fourth highest in 69 

years of record; Paint Creek near Crystal Falls, second highest in 39 years of record, and Ontonagon 

River near Rockland, second highest in 41 years of record. 


In the northern part of the Lower Peninsula, runoff at the index station Muskegon River at Evart 

was excessive during the months of December through March, May, June, and September. In the southern 

part, runoff at the index station Red Cedar River at East Lansing was excessive November, December, and 

April through July. At both index stations runoff was normal during the remaining months. 


Figure 1, the monthly and annual mean discharges is compared with the median discharge during 

1951-80 at the three index stations. 


Ground-water levels in the Upper Peninsula were above normal in the western half. In the eastern 

half, levels were below normal during October, November, and December, but rose to normal levels in 

January and remained at normal levels the rest of the year. In the northern part of the Lower Peninsula, 

levels were well above normal and, at times, near record highs. In the southern part, levels were 

normal except in the southeast where below normal levels existed most of the year. 


In 1983, dissolved-solids concentration as recorded by Michigan's NASQAN stations, compare 

closely with average station values for 1974-82. No abnormally high concentrations of common and 

trace dissolved inorganic constituents were found at any of the NASQAN stations. 


DEFINITION OF TERMS 


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

defined below. See also the table for converting English units to International System of Units (SI) on 

the inside of the back cover. 


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

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


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

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

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

liter of the original water sample. 
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Figure 1. Discharge during 1983 water year compared with median discharge for period 1951-80 for three 

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

lacking roots, stems, and leaves. 


Algal growth potential (AGP) is the maximum algal dry weight biomass that can be produced in a 

natural water sample under standardized laboratory conditions. The growth potential is the algal biomass 

present at stationary phase and is expressed as milligrams dry weight of algae produced per liter 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 

possible sewage pollution. They are characterized as aerobic or facultative anaerobic, gram-

negative nonspore-forming, rod-shaped bacteria which ferment lactose with gas formation within 48 

hours at 35°C. In the laboratory these bacteria are defined as the organisms which produce colonies 

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 

incubated at 44.5°C + 0.2°C on M-FC medium (nutrient medium for bacterial growth). Their concen­
trations are expressed as number of colonies per 100 mL of sample. 


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

Their presence in water is considered to verify fecal pollution. They are characterized as gram-

positive, cocci bacteria which are capable of growth in brain-heart infusion broth.L
In the labora-

tory 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 concentrations 

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 estuary 

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 asked 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/m-)), and periphy­
ton and benthic organisms in grams per square meter (g/m2). 


Drmass 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.L
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. 
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Calor 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 

regulate the flow or stage of the stream or to prevent the intrusion of salt water. 


Cubic feet per second per square mile (CFSM) is the average number of cubic feet of water flowing 
per second from each square mile of area drained, assuming that the runoff is distributed uniformly in 
time and area. 

Cubic foot per second (FT3/s, ft3/s) is the rate of discharge representing a volume of 1 cubic foot 

passing a given point during 1 second and is equivalent to approximately 7.48 gallons per second or 448.8 

gallons per minute or 0.02832 cubic meters per second. 


Discharge is the volume of water (or more broadly, volume of fluid plus suspended sediment), that 

passes a given point within a given period of time. 


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

specific period. 


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


Dissolved refers to the amount of substance present in true chemical solution. In practice, how­
ever, the term includes all forms of substance that will pass through a 0.45-micrometer membrane filter, 

and thus may include some very small (coloidal) suspended particles. Analyses are performed on filtered 

samples. 


aiversity index is a numerical expression of evenness of distribution of aquatic organisms. The 

formula for diversity index is: 


sL
. 
cr = - E�2nilog - n 

-%=1 

Where ni is the number of individuals per taxon, n is the total number of individuals, and S is the total 

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

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

sample are different. 


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

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

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

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


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

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

streams and bodies of impounded surface water. 


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

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

appropriate when used with a reading on a gage. 


Gaging station is a particular site on a stream, canal, lake, or reservoir where systematic observa­
tions of hydrologic data are obtained. 


Hardness of water is a physical-chemical characteristic that is commonly recognized by the increased 

quantity of soap required to produce lather. It is attributable to the presence of alkalined earths 

(principally calcium and magnesium) and is expressed as equivalent calcium carbonate (CaCo3). 


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

distinct hydrologic feature as delineated by the Office of Water Data Coordination on the State Hydro-

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


Metamorophic stage refers to the stage of development that an organism exhibits during its 

transformation from an immature form to an adult form. This developmental process exists for most 

insects, and the degree of difference from the immature stage to the adult form varies from relatively 

slight to pronounced, with any intermediates. Examples of metamorphic stages of insects are egg-larva­
adult or egg-nymph-adult. 


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

Micrograms per gram (pg/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. 
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Micrograms_per_liter (HG/L, og/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 constit-

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

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

liter of water-sediment mixture. 


National Geodetic Vertical Datum of 1929 (NGVD) is a geodetic datum derived from a general adjust­
ment of the first order level nets of both the United States and Canada. It was formerly called "Sea 

Level Datum of 1929" or "mean sea level" in this series of reports. Although the datum was derived from 

the average sea level over a period of many years at 26 tide stations along the Atlantic, Gulf of Mexico, 

and Pacific Coasts, it does not necessarily represent local mean sea level at any particular place. 


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


Organism count/area refers to the number of organisms colleted and enumerated in a sample and 

adjusted to the number per area habitat, usually square meters (m ), acres, or hectares.L
Periphyton 

benethic organisms, and macrophytes are expressed in these terms. 


Organism countLvolume refers to the number or organisms collected and enumerated in a sample and 

adjusted to the number per sample volume, usually milliliters (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 

particular 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 determined 

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

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

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


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

Geophysical Union Subcommittee on Sediment Terminology. 


The classification is as follows: 

Classification
L 

Size (mm)L Method of analyses 

Clay L 0.00024 - 0.004L Sedimentation 
Silt L .004 -LL.062L Sedimentation 
Sand L .062L- 2.0L Sedimentation or sieve 
Gravel . .L 2.0L- 64.0L 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.L
Chemical dispersion is not used 

for native water analysis. 


Percent composition is a unit for expressing the ratio of a particular part of a sample or popula­
tion to the total sample or population, in terms of types, numbers, mass or volume. 


Periphvton 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.L
Periphyton is a useful indicator of water quality. 


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. 


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


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

curie (Ci). A curie is the amount of radioactivity that yields 3.7 x 10'u radioactive disintegrations 

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


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

water of lakes and rivers. 


Phytoplankton is the plant part of the plankton. They are usually microscopic and their 

movement is subject to the water currents. Phytoplankton growth is dependent upon solar radiation 

and nutrient substances.L
Because they are able to incorporate as well as release materials to the 

the surrounding water, the phytoplankton have a profound effect upon the quality of water. They 

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


Blue-green algae are a group of phytoplankton organisms having a blue pigment, in addition 

to the green pigment called chlorophyll. Blue-green algae often cause nuisance conditions in 

water. 


Diatoms are the unicellular or colonial algae having a siliceous shell. Their concentra­
tions are expressed as number of cells/mL of sample. 
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Green algae have chlorophyll pigments similar in color to those of higher green plants. 

Some forms produce algall 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.L
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 carboL unit time [mg CL(m2— time)] for periphyton_and
er area or volume per 

macropbtes and [mg Cgm *time)] for phytoplankton are units for expressing primary productivity. 

They define the amount of carbon dioxide consumed as measured by radioactive carbon (carbon 14). 

The carbon 14 method is of greater sensitivity than the oxygen light and dark bottle method, and is 

preferred for use in unenriched waters. Unit time may be either the hour or day, depending on the 

incubation period. 


Milligrams of oxygen per area or volume per unit time fmg 02/±m2'time)1 for periphyton and 

macrophytes and [mg 02/(mI•time)1 for phytoplankton are units for expressing primary productivity. 

They define productioK 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 raeasurements 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 occur­
rence of sediment in streams are influenced by environmental factors. Some major factors are degree 

of slope, length of slope, soil characteristics, land usage, and quantity and intensity of precipi­
tation. 


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) expressed 

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


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

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

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

0.0027. 


Mean concentration is the time-weighted concentration of suspended sediment passing a stream 

section during a 24-hour day. 


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

water. 


Specific conductance is a measure of the ability of a water to conduct an electrical current. It is 

expressed in micromhos per centimeter at 25°C. Specific conductance is related to the type and 

concentration of ions in solution and can be used for approximating the dissolved-solids content of 

the water.L
Commonly, the concentration of dissolved solids (in milligrams per liter) is about 65 

percent of the specific conductance (in micromhos). This relation is not constant from stream to 

stream, and it may vary in the same source with changes in the composition of the water. 


Stage-discharge relation is the relation between gage height (stage) and volume of water per unit of 

time, flowing in a channel. 


Streamflow is the discharge that occurs in a natural channel. Although the term "discharge" can be 

applied to the flow of a canal, the word "streamflow" uniquely describes the discharge in a surface 

stream course. The term "streamflow" is more general than "runoff" as streamflow may be applied to 

discharge whether or not it is affected by diversion or regulation. 


Substrate is the physical surface upon which an organism lived. 


Natural substrates refers to any naturally occurring emersed or submersed solid surface, such 

as a rock or tree, upon which an organism lived. 
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Artificial substrate is a device which is purposely placed in a stream or lake for colonization 

of organisms. The artificial substrate simplifies the community structure by standardizing 

the substrate from which each sample is taken.L
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 boundary 

of the lake and measured by a planimeter in acres. In localities not covered by topographic maps, the 

areas are computed from the best maps available at the time planimetered. All areas shown are those for 

the stage when the planimetered map was made. 


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

Series Bed-Material Samplers. 


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

concentration in a water-sediment mixture. The water-sediment mixture is associated with (or sorbed on) 

that material retained on a 0.45 micrometer filter. 


Taxonomy is the division of biology concerned with the classification and naming of organisms. The 

classification of organisms is based upon a hierarchical scheme beginning with Kingdom and ending 

with Species at the base. The higher the classification level, the fewer features the organisms 

have in common.L
For example, the taxonomy of a particular mayfly, Hexagenia limbata is the 

following: 


Kingdom LAnimal 

Phylum LArthropoda 

Class LInsecta 

Order LEphemeroptera 

Family LEphemeridae 

GenusLHexageria 

SpeciesL
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. 

It is 


computed by multiplying the concentrataion in milligrams per liter by 0.00136. 

Tons per acre-foot indicates the dry mass of dissolved solids in 1 acre-foot of water.L


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.L
It is computed 

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

number of days. 


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. 


Weighted average is used in this report to indicate discharge-weighted average.L


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. 


WSE 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 partial-record station indicates downstream-order position in a list made up 

of both types of stations. Gaps are left in the series of numbers to allow for new stations that may be 

established; hence, the numbers are not consecutive. The complete 8-digit number for each station, such 

as 04058500. which appears just to the left of the station name, includes the 2-digit part number "04" 

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


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

latitude 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 longi­
tude. The last to numbers are sequential numbers assigned in the order that the wells were recorded 

within a designated latitude-longitude grid. 


42°16' 43" 

Coordinates for wells 
A(421641085350601) and 

42" 13(421641085550602) 

A• 

• 
42°16' 41" 

06' 
85°55' 07' 85°35' 05° 

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


The local well number indicates the location of wells within the rectangular subdivision of land 
with reference to the Michigan meridian and base line. The first two segments of the well number 
designate township and range, the third segment of the number designates the section and the letters A 
through D designate successively smaller subdivisions of the section as shown in figure 3. Thus- a well 

designated as 32N 6E 16CCCB would be located to the nearest 2.5 acres (1 hectare) and would be within the 
shaded area in section 16. In the event that two or more wells are located in the same 2.5 acre (1 
hectare) tract, a sequential number designation follows the letter designations--for example, 16CCCB1. 
16CCCB2, 16CCCB3, etc. 

B A 

A 

16 
C 

B I A2 
._ 
1 

— 4i4AC 

CID 
D

CCCB< 

D 

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


Hydrologic bench-mark station is one that provides hydrologic data for a basin in which the 

hydrologic regimen will likely be governed solely by natural conditions.L
Data collected at a bench-mark 

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

developed and in which the physiography, climate, and geology are similar to those in the undeveloped 

bench-mark basin. 


National stream-guality accounting network (NASA11/ is a data collection network designated 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 anad management.L
Both accounting and broad-scale monitoring object-

ives 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 objectives of the network 

are (1) to depict areal variability of streamflow and water-quality conditions nationwide on a year-by­
year basis and (2) to detect and assess long-term changes in stream quality. 


Pesticide program is a network of regularly sampled water-quality stations where samples are 

collected to determine the concentration and distribution of pesticides in streams where potential 

contamination could result from the application of the commonly used insecticides and herbicides. 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.L
In addition to the surface-water stations 

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

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

to the United States. 


EXPLANATION OF STAGE AND WATER-DISCHARGE 


Collection and computation of data 


The base data collected at gaging stations consist of records of stage and measurements of discharge 
of streams or canals, and stage, surface area, and contents of lakes or reservoirs. In addition, obser­
vations 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 allotted by the Geological Survey. These methods are described in standard text-books, in Water-
Supply Paper 888, and in U.S. Geological Survey Techniques of Water Resources Investigations, book 3, 
chapter A6. 

For stream-gaging 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.LIf the stage-discharge relation 

for a station is temporarily changed by the presence of aquatic growth or debris on the control, the 

daily mean discharge is computed by what is basically the shifting-control method. 


At some stream-gaging stations the stage-discharge relation is affected by backwater from 

reservoirs, tributary streams, or other sources. This necessitates the use of the slope method in which 

the slope or fall in a reach of the stream is a factor in computing discharge. The slope or fall is 

obtained by means of an auxiliary gage set at some distance from the base gage. At some stations the 

stage-discharge relation is affected by changing stage; at these stations the rate of change in stage is 

used as a factor in computing discharge. 


At some northern stream-gaging stations the stage-discharge relation is affected by ice in the 

winter, and it becomes impossible to compute the discharge in the usual manner. Discharge for periods of 

ice effect is computed on the basis of the gage-height record and occasional winter discharge measure-

ments.L
Consideration is given to the available information on temperature and precipitation, notes by 

gage observers and hydrologists, and comparable records of discharge for other stations in the same or 

nearby basins. 


For a lake or reservoir station, capacity tables giving the contents for any stage are prepared from 

stage-area relation curves defined by surveys. The application of the stage to the capacity table gives 

the contents, from which the daily, monthly, or yearly change in contents is computed. 
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If the stage-capacity curve is subject to changes because of deposition of sediment in the 

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

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

accumulation of sediment. 


For some gaging stations there are periods when no gage-height record is obtained or the recorded 

gage height is so faulty that it cannot be used to compute daily discharges or contents. This happens 

when the recorder stops or otherwise fails to operate properly, intakes are plugged, the float is frozen 

in the well, or for various other reasons. For such periods the daily discharges are estimated on the 

basis of recorded range in stage, prior and subsequent records, discharge measurements, weather records, 

and comparison with records for other stations in the same or nearby basins. Likewise, daily contents 

may be estimated on the basis of operator's log, prior and subsequent records, inflow-outflow studies, 

and other information. 


The data in this report generally comprise a description of the station and tabulations of daily and 

monthly figures. For gaging stations on streams or canals a table showing the daily 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 published 

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, 

notations of revisions of previously published records, type and history of gages, general remarks, 

average discharge, and extremes of discharge or contents. The location of 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.L
Revisions of such records are usually published along with the 

current records in one of the annual or compilation reports. In order to make it easier to find such 

revised records, a paragraph headed "REVISED RECORDS" has been added to the description of all stations 

for which revised records have been published. Listed therein are all the reports in which revisions have 

been published, each followed by the water years for which figures are revised in that report. In 

listing the water years only one number is given; for instance, 1965 stands for the water year Oct. 1, 

1964, to September 30, 1965. If no daily, monthly, or annual figures of discharge 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 drainage area has been revised, the report in 

which the revised figure was first published is given. It should be noted that for all stations for 

which cubic feet per second per square mile and runoff in inches are published, a revision of the 

drainage area necessitates corresponding revision of all figures based on the drainage area. Revised 

figures of cubic feet per second per square mile and runoff in inches resulting from a revision of the 

drainage area only, are usually not published in the annual series of reports. 


The type of gage currently in use; the datum of the present gage referred to National Geodetic 

Vertical Datum; and a condensed history of the types, locations, and datums of previous gages used during 

the period of record are given under "GAGE". National Geodetic Vertical Datum is explained in 

"DEFINITION OF TERMS" on page 5. 


Information pertaining to the accuracy of the discharge records and to conditions which affect the 

natural flow of the gaging station is given under "REMARKS". For reservoir stations, information on the 

dam forming the reservoir, the capacity, outlet works, 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 outside 

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 discharge (or 

contents), it is given separately. Similarly, the minimum is the instantaneous minimum unless otherwise 

qualified. For some stations, peak discharges are listed with "EXTREMES FOR THE CURRENT YEAR". If they 

are, all independent peaks above the selected base are published in tabular format with the time of 

occurrence and corresponding gage heights, including the maximum for the year. 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 discharges. 

respectively, for the month. Discharge for the month also may be expressed in cubic feet per second per 

square mile (line headed "CFSM"), or in inches (line headed "IN."), or in acre-feet (line headed "AC­
FT"). Figures for cubic feet per second per square mile and runoff in inches are omitted if there is 

extensive regulation or diversion, if the drainage area includes large noncontributing areas, or if the 

average annual rainfall over the drainage basin is usually less than 20 inches.L
In the yearly summary 

below the monthly summary, the figures shown are the appropriate daily discharges for the calendar and 

water years. 
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Footnotes to the table of daily discharges are introduced by the word "NOTE." Footnotes are used to 

indicate periods for which the discharge is computed or estimated by special methods because of no gage-

height record, backwater from various sources, or other unusual conditions. Periods of no gage-height 

record are indicated if the period is continuous for a month or more or includes the maximum discharge 

for the year. Periods of backwater from an unusual source, of indefinite stage-discharge relation, or of 

any other unusual condition at the gage site are indicated only if they are a month or more in length and 

the accuracy of the records is affected. Days on which the stage-discharge relation is affected by ice 

are not indicated. The methods used in computing discharge for various unusual conditions 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.L
A skeleton table of capacity at given stages is published for most 

reservoirs for which records are published on a daily basis, but is not published for reservoirs for 

which only monthly data are given. 


Data collected at partial-record stations follow the information for continuous-record sites. Data 

for partial-record discharge stations are presented in two tables. The first is a table of discharge 

measurements at low-flow partial-record stations, and the second is a table of annual maximum stage and 

discharge at crest-stage stations. The tables of partial-record stations are followed by a listing of 

discharge measurements made at sites other than continuous-record or partial-record stations. 

Occasionally, a series of discharge measurements are made within a short time period to investigate the 

seepage gains or losses along a reach of a stream or to determine the low-flow characteristics of an 

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

stations. 


Accuracy of data 


The accuracy of streamflow data depends primarily on (1) the stability of the stage-discharge 

relation 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 between 

10 and 1,000 cfs; and to 3 significant figures above 1,000 cfs.L
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.L
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 diver­
sions, for changes in contents of reservoirs, or for other changes incident to use and control. Evapora­
tion from a reservoir 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-qualilty records gives the period of record for all water-quality 

data; the period of daily record for parameters that are measured on a daily basis (specific conductance, 

pH, dissolved oxygen, water temperature. sediment discharge, etc.); extremes for period of daily record; 

extremes for the current year; and general remarks. 


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

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

estimated; "K" results based on colony outside the acceptable range (NON-IDEAL COLONY COUNT); "ND" not 

detected. 


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

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

analyses of the ground water. 


REVISIONS--If errors in published water-quality records are discovered after publication, 

appropriate updates are made to the Water-Quality File in the U.S. Geological Survey's computerized data 

system, WATSTORE, and subsequently by monthly transfer of update transactions to the U.S. Environmental 

Protection Agency's STORET system. Because the usual volume of updates makes it impractical to document 

individual changes in the State data-report series or elsewhere. potential users of U.S. Geological 

Survey water-quality data are encouraged to obtain all required data from the appropriate computer file 

to insure the most recent updates. 
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Water analysis 


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

Techniques for 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 

thoughout the stream cross section is homogeneous. However, the concentration of solutes at different 

locations in the cross section may vary widely with different rates of water discharge, depending on the 

source of material and the turbulence and mixing of the stream. Some streams must be sampled through 

several vertical sections to obtain a representative sample needed for an accurate mean concentration and 

for use in calculating load. 


Chemical-quality data published in this report are considered to be the most representative values 

available for the stations listed. The values reported represent water-quality conditions at the time of 

sampling as much as possible, consistent with available sampling techniques and methods of analysis. 

In the rare case where an apparent inconsistency exists between a reported pH value and the relative 

abundance of carbon dioxide species (carbonate and bicarbonate), the inconsistency is the result of a 

slight uptake of carbon dioxide from the air by the sample between measurement of pH in the field and 

determination of carbonate and bicarbonate in the laboratory. 


For chemical-quality stations equipped with digital monitors, the records consist of daily maximum, 

minimum, and mean values for each constituent measured and are based upon hourly punches beginning at 

0100 hours and ending at 2400 hours for the day of record. More detailed records (hourly values) may be 

obtained from the district office. 


Water temperature 


Water temperatures are measured at most of the water-quality stations. In addition, water 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 discharges 

for days of rapidly changing flow or concentration were computed by the subdivided day method (time-

discharge weighted average). Therefore, for those days when the published sediment discharge value 

differs from the value computed as the product of discharge times mean concentration times 0.0027, the 

reader can assume that the sediment discharge for that day was computed by the subdivided day method. 

For periods when no samples 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 estblishing 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 measurements 

of the particle-size distribution of the suspended sediment and bed material are included. 


EXPLANATION OF GROUND-WATER LEVEL RECORDS 


Collection of the data 


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

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

data are obtained from the fewest wells in the most important aquifers. 


Each well is identified by means of (1) a 15-digit number that is based on latitude and longitude. 

and (2) a local number that is provided for local needs. See figures 2 and 3. 


Measurements are made in many types of wells under varying conditions of access and of different 

temperatures, hence neither the method of measurement nor the equipment can be standardized. At each 

observation well, however, the equipment and techniques used are those that will insure that measurements 

at each well are consistent. 


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). 
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Water levels are reported to as many significant figures as can be justified by the local 

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

determining the absolute value of the total depth to water may be a few tenths of a foot, whereas the 

error in determining the net change of water level between successive measurements may be only a 

hundredth or a few hundredths of a foot. For lesser depths to water, the accuracy is greater. 

Accordingly, most measurements are reported to a hundredth of a foot, but some are given only to a tenth 

of a foot or a larger unit. 


ACCESS TO WATSTORE DATA 


The National WATer Data STOrage and REtrieval System (WATSTORE) was established for handling water 

data collected through the activities of the U.S. Geological Survey and to provide for more effective and 

efficient means of releasing the data to the public. The system is operated and maintained on the 

central computer facilities of the Survey at its National Center in Reston, Virginia. 


WATSTORE can provide a variety of useful products ranging from simple data tables to complex 

statistical analyses. A minimal fee. plus the actual computer cost incurred in producing a desired 

product, is charged to the requester. Information about the availability of specific types of data, the 

acquisition of data or products, and user charges can be obtained locally from each of the Water 

Resources Division's district offices (see address given on the back of the title page). 


General inquires about WATSTORE may be directed to: 


Chief Hydrologist 

U.S. Geological Survey 

437 National Center 

Reston, Virginia 22092 




15 PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS_ 

Thirty-seven m anuals by the U.S. Geological Survey have been published to date in the series on 
techniques describing procedures for planning and executing specialized work in water-resources investigations. The 
m aterial is grouped under m ajor subject headings called books and is further divided into sections and chapters. For 
example, Section A of Book 3 (Applications of Hydraulics) is on surface water. The chapter, the unit of publication, 
is limited to a narrow field of subject matter. This for m at 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 
St., Alexandria, V A 22304 (authorized agent of the Superintendent of Documents, Government Printing Office). 

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

1-D1.�Water temperature--influential factors, field measurement, and data presentation, by H. H. 
Stevens, Jr., J. F. Ficke, and G. F. Smoot: USGS--TWRI Book 1, Chapter Dl. 1975. 65 pages. 

1-D2.�Guidelines for collection and field analysis of ground-water samples for selected unstable 
constituents, by W. W. Wood: USGS--TWRI Book 1, Chapter D2. 1976. 24 pages. 

2-D1.�Application of surface geophysics to ground-water investigations, by A. A. R. Zohdy, G. P. 
Eaton, and D. R. Mabey: USGS--TWRI Book 2, Chapter Dl. 1974. 116 pages. 

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

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

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

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

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

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

3-A6.�General procedure for gaging streams, by R. W. Carter and Jacob Davidian: USGS--TWRI Book 3, 
Chapter 46. 1968. 13 pages. 

3-A7.�Stage measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--TWRI Book 
3, Chapter A7. 1968. 28 pages. 

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

3-A9.�Measurement of time of travel and dispersion in streams by dye tracing, by E. F. Hubbard, F. 
A. Kilpatrick, L. A. Martens, and J. F. Wilson, Jr.: USGS--TWRI Book 3, Chapter A9. 1982. 44 
pages 

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

3-B1.�Aquifer-test design, observation, and data analysis, by R. W. Stallman: USGS--TWRI Book 3, 
Chapter Bl. 1971. 26 pages. 

3-62.�Introduction to ground-water hydraulics, a programed text for self-instruction, by G. D. 
Bennett: USGS--TWRI Book 3, Chapter B2. 1976. 172 pages. 

3-B3.�Type curves for selected problems of flow to wells in confined aquifers, by J. E. Reed: 
USGS--TWRI Book 3, Chapter B3. 1980. 106 pages. 

3-Cl.�Fluvial sediment concepts, by H. P. Guy: USGS--TWRI Book 3, Chapter Cl. 1970. 55 pages. 
3-C2.�Field methods for measurement of fluvial sediment, by H. P. Guy and V. W. Norman: USGS--TWRI 

Book 3, Chapter C2. 1970. 59 pages. 
3-C3.�Computation of fluvial-sediment discharge, by George Porterfield: USGS--TWRI Book 3, Chapter 

C3. 1972. 66 pages. 
4-Al.�Some statistical tools in hydrology, by H. C. Riggs: USGS--TWRI Book 4, Chapter Al. 1968. 39 

pages. 
4-A2.�Frequency curves, by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968. 15 pages. 
4-B1.�Low-flow investigations, by H. C. Riggs: USGS--TWRI Book 4, Chapter Bl. 1972. 18 pages. 
4-B2.�Storage analyses for water supply, by H. C. Riggs and C. H. Hardison: USGS--TWRI Book 4, 

Chapter B2. 1973. 20 pages. 
4-83.�Regional analyses of streamflow characteristics, by H. C. Riggs: USGS--TWRI Book 4, Chapter 

B3. 1973. 15 pages. 
4-D1.�Computation of rate and volume of stream depletion by wells, by C. T. Jenkins: USGS--TWRI 

Book 4, Chapter Dl. 1970. 17 pages. 
5-Al.�Methods for determination of inorganic substances in water and fluvial sediments, by M. W. 

Skougstad and others, editors: USGS--TWRI Book 5, Chapter Al. 1979. 626 pages. 
5-A2.�Determination of minor elements in water by emission spectroscopy, by P. R. Barnett and E. C. 

Mallory, Jr.: USGS--TWRI Book 5, Chapter A2. 1971. 31 pages. 
5-A3.�Methods for analysis of organic substances in water, by D. F. Goerlitz and Eugene Brown: 

USGS--TWRI Book 5, Chapter A3. 1972. 40 pages. 
5-A4.�Methods for collection and analysis of aquatic biological and microbiological samples, edited 

by P. E. Greeson, T. A. Ehlke, G. A. Irwin, B. W. Lium, and K. V. Slack: USGS--TWRI Book 5, 
Chapter A4. 1977. 332 pages. 

5-A5.�Methods for determination of radioactive substances in water and fluvial sediments, by L. L. 
Thatcher, V. J. Janzer, and K. W. Edwards: USGS--TWRI Book 5, Chapter A5. 1977. 95 pages. 

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

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

7-C2.�Computer model of two-dimensional solute transport and dispersion in ground water, by L. F. 
Konikow and J. D. Bredehoeft: USGS--TWRI Book 7, Chapter C2. 1978. 90 pages. 

7-C3.�A model for simulation of flow in singular and interconnected channels, by R. W. Schaffranek, 
R. A. Baltzer, and D. E. Goldberg: USGS--TWRI Book 7, Chapter C3. 1981. 110 pages. 

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

8-B2.�Calibration and maintenance of vertical-axis type current meters, by G. F. Smoot and C. E. 
Novak: USGS--TWRI Book 8, Chapter B2. 1968. 15 pages. 
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FIGURE S.—Map showing identification number and location of gaging stations in 

Lower Peninsula of Michigan. (Prefix 04 to all station numbers) 
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FIGURE 7.--Map showing identification number and location of water-quality stations 

in Lower Peninsula of Michigan. (Prefix 04 to all station numbers) 




20� 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 NW1/4 sec.28, T.64 N., R.38 W., Keweenaw County, Isle Royale 
National Park, Hydrologic Unit 04020300, on left bank 0.8 mi northeast of Windigo, and 35 mi southwest of 
Rock Harbor. 

DRAINAGE AREA.--13.2 mi2 . 

WATER-DISCHARGE RECORDS 

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

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

REMARKS.--Water-discharge records good except those above 80 ft 3 /s which are fair, and those for the winter 
period, which are poor. Recording rain gage at station and capacity rain gage located near mouth. 

AVERAGE DISCHARGE.--19 years, 17.4 ft 3/s, 17.90 in/yr. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 480 ft 3 /s May 1, 1972, gage height, 6.82 ft, from 
rating curve extended above 160 ft 3/s based on runoff characteristics of nearby stations; maximum gage height, 
6.88 ft Jan. 13, 1975, backwater from ice; minimum daily discharge, 0.44 ft 3 /s Aug. 25, 1977; minimum 
gage height, 2.55 ft Aug. 29, 30, 31, Sept. 2, 3, 7, 9, 10, 11, 12, 1976. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 110 ft 3/s and maximum (*): 

Discharge�Gage height� 
Date�Time�(ft 3/s)� (ft)� 

Discharge 
Date�Time�(ft 3/s) 

Gage height 
(ft) 

Mar. 10�1300�ice jam�
Apr. 27�2400�*165� 

*5.51� 
5.15 

July 3�2400� 124 14.714 

Minimum discharge, 0.91 ft3/s Sept. 8, gage height, 2.66 ft. 

DISCHARGE. IN CUBIC FEET PFR SECOND. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
mFAN VAt UFS 

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

1 28 13 17 6.9 5.2 5.5 14 96 40 6.3 1.6 1.3 
2 30 12 21 6.7 5.2 5.5 17 92 31 6.1 1.4 1.3 
3 42 14 27 6.5 5.2 5.5 19 99 25 29 1.9 1.3 
4 40 37 26 6.4 5.2 6.1 17 84 25 88 1.8 1.3 
5 38 34 23 6.3 5.2 7.0 17 69 26 69 1.6 1.4 

6 55 30 19 6.3 5.2 12 18 61 23 43 1.4 1.4 
7 76 25 14 6.3 5.2 20 16 55 20 29 1.2 1.2 
8 52 26 10 6.3 5.0 35 20 50 18 22 1.4 1.1 
9 40 24 7.5 6.3 5.0 60 27 43 17 17 1.2 2.0 
10 70 24 6.5 6.4 5.0 70 30 40 15 13 2.8 15 

11 63 38 5.7 6.5 5.0 55 29 40 14 11 5.3 11 
12 69 41 5.3 6.2 5.0 45 38 40 13 8.8 3.0 7.3 
13 61 46 6.4 6.1 5.1 18 43 43 12 7.6 2.2 5.6 
14 46 34 6.1 6.0 5.2 33 47 35 11 6.6 2.0 4.9 
15 34 26 6.1 6.0 5.1 28 57 31 11 6.0 1.8 4.2 

16 27 22 6.1 5.9 5.2 25 41 27 11 5.4 1.7 6.1 
17 23 19 6.1 5.8 5.1 72 37 24 9.5 5.1 1.6 6.1 
18 20 18 6.4 5.8 5.1 20 30 22 8.4 4.3 1.5 5.7 
19 23 29 6.6 5.8 5.1 19 28 20 7.3 4.1 2.4 4.8 
20 21 65 6.5 5.8 5.1 18 28 20 6.5 3.9 2.0 4.5 

21 20 72 6.2 5.8 5.1 16 32 20 6.1 3.6 1.9 4.2 
22 19 52 6.2 5.7 5.1 16 36 20 8.7 3.2 2.5 3.5 
23 19 40 7.3 5.6 5.2 15 49 27 9.5 2.9 1.9 3.2 
24 20 33 13 5.5 5.0 14 64 25 7.3 2.6 1.9 3.2 
25 19 28 9.2 5.5 5.0 14 75 23 8.4 2.3 2.0 2.9 

26 17 25 8.6 5.5 5.0 13 111 20 9.8 2.1 1.8 2.6 
27 15 22 7.9 5.4 5.1 13 142 17 8.1 1.9 1.6 2.1 
28 14 20 7.8 5.4 5.4 12 137 16 8.7 1.8 1.5 2.0 
29 16 18 7.6 5.4 --- 12 130 23 6.1 1.7 1.5 4.8 
30 16 17 7.4 5.4 12 109 33 5.7 1.6 1.6 6.3 
31 15 --- 7.1 5.3 12 --- 50 --- 1.6 1.5 ---

TOTAL 1048 904 320.6 184.8 143.3 678.6 1458 1265 422.1 410.5 59.5 122.3 
MEAN 33.8 30.1 10.3 5.96 5.12 21.9 48.6 40.8 14.1 13.2 1.92 4.08 
MAX 76 72 27 6.9 5.4 70 142 99 40 88 5.3 15 
MIN 14 12 5.3 5.3 5.0 5.5 14 16 5.7 1.6 1.2 1.1 
CFSM 2.56 2.28 .78 .45 .39 1.66 3.68 3.09 1.07 1.00 .15 .31 
IN. 2.95 2.55 .90 .52 .40 1.91 4.11 3.56 1.19 1.16 .17 .34 

CAL YR 1982 TOTAL 6697.36LMEAN 18.3 MAX 298LLMIN .97LCFSM 1.39LIN 18.87 
WTR YR 1983 TOTAL 7016.70LMEAN 19.2 Max 142 MIN 1.1LLLCFSM 1.46LIN 19.77 
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21 STREAMS TRIBUTARY TO LAKE SUPERIOR 


04001000 WASHINGTON CREEK AT WINDIGO, MI--CONTINUED 


WATER-QUALITY RECORDS 


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


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1964 to current year. 


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


REMARKS.--In addition to the daily temperature record, quarterly samples were collected during the year. Clock 

stopped July 9-27 (range in temperature 16.0 to 22.0°C), no record Sept. 25-30. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 22.5°C July 29, Aug. 6, 1983; minimum, 0.0°C on many days during winter 

periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 22.5°C July 29, Aug. 6; minimum, 0.0°C on many days during winter period. 


WATER QUALITY DATA, WATER YEAR OCToRPR 1992 TO SEPTEMBER 1983 

OXYGEN. COLI- STREP-
a- -� ors-LFORM, TOCOCCI 

STREAM- CIFIC� SOLVED FECAL, FECAL, 
FLOW,�Con-L TOR-� (PEP-� KF AGARPH� OXYGEN,� 0.7�

INSTAN- DUCT- (STAND- TEMPER- 1410-�OTS-�CENT (IM-mF (COLS. 
TTMF TANFooS ANCF�ARD�ATTIRE�ITY�SOLVED SATtm- (COLS./ PER

nATF� (CFS)�((ImHnS)�UNITS)�(DEG C)�(NTO)�(MG/L)�ATION)�100 ML)�100 ML) 

OCT 
21...�1515�la� ,I2� 7.4�3.5�1.6�12.3�94� 110 

FPP 
16...�1500�5.0�13.0�7.6�.5�1.4�13.6�96�K2�K350 

MAY 

10...�1430�38�66�7.5�7.5�1.3�11.6�99�. K3�240 

JUl 
27...�1345�1.8�190�7.9�19.0�1.5�8.4�9?�60 

M \GNF-� SODIUM 
HARD- CALCIUM :,Ium. SOOTom.� AO-
NESS�DIS-�AS-�Dig-� SOPP-
(MG/L soLvEn SOLVED SOLVED� TION 
AS (MG/L (mG/L (MG/L PEPcFNT PATIO

DATE�CACO3)�AS CA)�AS MG)�AS NA)�SOoTom 

OCT 
71...�42�11�3.5�2.5�11�.P 

FFR 
16...�68�19�5.5�3.3�0�.2 

may 

10...�34�9.2�2.6�1.4�8�.1 

"L 
27...�94�26�7.1�5.1�10�.2 

POTAS- ALKA- CARRON 
SLUM, UNITY DIOXIDE 
DIS-�LAR�DIS-

SOLVED (MG/L SOLVED 
(MG/L�AS�(mG/L 
AS K)�CAC03) AS CO2) 

<.1�35�2.7 

.3�64�3.1 

.4�29�1.7 

.6�86�2.6 

SOLToc, SOLIDS,� NITRO-
CHLO-�FLon-�SILICA. PFSToliE SUM OF�SOLIDS, SOLIDS,�GEN, 

SULFATE�PInF.�RIDE,�DIS-�AT 180�CONSTI-�DIS-�NS-�NO2+NO3 
11Tc-�DIS-�019-�snLvED�DEG. C TOENTS.�SOLVED�snLvEn�DIS-
SOLVED SOLVED SOLVED (mG/L nTc_ ors- (TONS (TONS SOLVED 
(MG/L (MG/1 (MG/L AS SOLVED SOLVED PER PER (MG/(_ 

naTF�AS 504)� AS F)� (MG/1)LAC-FT)� AS N)AS CL)� SI07)� (MG/L)� DAY)�

OrT 
PI... 14�2.3�<.1�1n�102�65�.14�5.?�<.10 

FrR 
16...�12�2.7�<.1�1s�95�95�.13�1.3�.12 

MAY 
10... 11�1.?�<.1�8.8�64�52�.09�6.6�<.10 

JUL 
77...�17�6.4�<.1�14�119�123�.19�.69�<.10 

NITRO- NITRO-� PHoS_ pHOS-� SFDI- SED. 
GFN, GEN,AM-� P505-PHOOIIS, PHATE,� MFNT, SIJSP. 

AMMONIA mONIA +�PHOS-�PHOPoS,�opTHo,�ORTHO,�SEPT-�DIS-�SIEVE 
MS- ORGANIC PROMOS, DIs- nTs-L015- MENT, CHARGE, DIAM. 

snivEnLTOTAL�TOTAL�SOLvFD SOLvrr�SOLVED�SUS-�SUS-�% FINER 
(MG/L (MG/(_ (mG/L (ms/1_ (m6 /1 (MG/L PENDED PFNDED THAN

DATF� AS N)� AS P)� (MG/L)�AS N)LAS P)� AS P)LAS P041� (T/DAY)�.062 MM 

OrT 

.030�.90�.020�.010�.010�.03�2�.10�10071 • • • 

FPP 
16... .030�.40�.010�.010�<.010� 2�.03�100 

MAY 
10... <.010�.40�.010�<,010�<.010� 2�.21�100 

77 • • • .020�.50�.040�.010�<.0)0� 0�.00�100 



22 L STREAMS TRIBUTARY TO LAKE SUPERIOR 

04001000 WASHINGTON CREEK AT %UNDID(/' MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

ARSFNTC 
DTS- 

SOLVFO 
(UG/L 
AS AS) 

ALUM-
TNHM•• 
nrs-

soLvEn 
rrmE L(UG/L 

DATE AAC AL) 

OCT 

RPPYL- ACH00- 
GARTUM. lTUM. CA0mTuM mTIPA. COBALT, COPPER. IPON, LEAD, 
nIS- LnIs- LnTs- L')IS- L015- LDIS- LnIs- LDIS- 
SOLVED SOLVED SOIVFO SOLVED SOLVED SOLVED SOLVED SOLVED 
(UG/L L(Ur,/L LMG/1 L(0G/L L(UG/L L(UG/L L(UG/L L(UG/L 
AS RA) AAS PF) LAS Cn) LAS CR) L45 CO) LAS C(11 LAS FE) LAS PR) 

21... A11.5 A60 
A

1 L31 L<1 L<1 
L

<3 L5 L280 L3 
MAY 
10... A1430 L<10 
L

<1 L13 L<1 L<1 L3 L<3 L2 L130 L13 

A

MANnA- AM0LY3- ASELF- LSTRON- VANA- 
LITHIUM NFSF. 'MFRCURY UFNUM. NICKEL, NIUm. SILVER. TIUM. MUM. ZINC. 

nrs- Lors- LMS- LDIs- LMS- L1)15- LnTS- Lors- LDIS- LDIS- 
snLvFn SOLVED SOLVED SOLVED snLvFn soLvro snLvFD SOLVED SOLVED SOLVED 
fuG/L. L(11G/L L(UG/L L(UG/L L(UG/L L(UG/L L(UG/L L(UG/L L(UG/L L(UG/L 

n'tTF AAS LI) LAS "N) AAS HG) LAS MO) LAS NT) LAS SF) LAS AG) LAS SR) LAS V) LAS ZN) 

nCT 
21... A<4 A9 L<.1 L<10 L<1 L<1 L<1 L22 L<6.0 L7 

MAY 
1 0... A<4 A5 L<.1 L<10 L3 L<1 L<1 L17 L<6.0 L<3 

GROSS LG°OSS LGROSS LGROSS Loonss LRADIUM 
ALPHA, LALPHA, LRFTA, LMETA, LBETA, L226. LURANIUM 
nrs- LSUSP. LnTS- LMS- LSUSP. L()IS- LMS- 
SOLVE') TOTAL SOLVED SOLVED TOTAL SOLVED, SOLVED. 
(un/L (UG/L (PCT/L (PCl/L (PCl/L RADON EXTRAC- 

L

TIME LAS LAS LAS LAS SP/ L45 SP/ LMETHOD LTION 
OATF 
L

U-NAT) U-NAT) CS-137) YT-90) YT-90) (PCl/L) (On/L) 

OCT 
21... L1515 L<?..2 �<.5 
L

1.3 L1.3 L<.7 L.03 L.05 



 

A
23
STREAMS TRIBUTARY TO LAKE SUPERIOR 


04001000 WASHINGTON CREEK AT WINDIGO, MI--CONTINUED 


TEmPFPATURE. WATER (OrG. Cl. WATFP YEAR OCTOBER 1982 TO SEPTEMBER 1983 


OAYL
MAX	LMAX�MAX MAX MAX MINLLMIN 


OCTOMFM NOvFm,IER DFCE"m5FP ,JANUARY FEBRUARY MARCH 


MINLWINLmTNLLMINLLMAXL


1 10.5 9.0 5.0 3.5 .0 .0 .0L.0L
.0 .0 .0 .0 

2 9.5 9.0 5.5 4.0 .0 .0 .0 .0A.0 .0
.0 	 .0A


9.0 5.0 .0 .0 .0L.0L
3 10.0 5.5 1.0 .0 	 .0 .0

4 9.5 8.0 4.5 2.0 1.0 .5 .0 .0 .0L.0
.0 .0L


8.5 1.5 	 .0L.0
9 9.5 2.0 1.0 .5 .0 .0 .0 .0L


.0 .0
6 9.5 m.5 1.5 1.0 1.0 .0 .0 .0 .0L.0L

7 R.5 8.5 1.5 1.0 .0 .0 .0 .0 .0L.0
.0 .0L
A 
 8.5 8.5 1.5 .0 .0 .0 .0A.0A
2.0 	 .0 .0 .0 


.0 .0 .0 .0
9 8.5 8.5 2.0 1.5 .0 .0 .0A.0A

10 8.5 2.0 .0 .0 .0L.0L
8.5 1.5 .0 .0 .0 .0 

11 9.0 8.5 3.0 2.0 .0 .0 .0 .0A.0A
.0 .0 .0
12 9.0 2.5 .0 .0 .0A.0A
9.0 .0 .0 .0 .0 .0 


.0 	 .0A.0A
13 9.0 9.0 .0 .0 .0 .0 .0 .0 .0

14 9.0 .0 .0 .0 .0A.0A
9.0 .0 .0 .0 .0 .0
15 9.0 .0 .0 .0 .0A.0A
7.5 .0 .0 .0 .0 .0 

16 7.5 b.5 .0 .0 .0 .0 .0 .0A.0 .0
.0 	 .0A

17 6.5 .5 .0 .0 .0A.0A
6.0 .0 .0 .0 .0 .0

18 6.5 6.0 1.0 .0 .0 .0 .0 .0 .0
.0 .0A.0A

19 6.5 1.5 .0 .0 	 .0A.0A
6.5 1.0 	 .0 .0 .0 .0

20 6.5 4.5 
 3.5 1.0 .0 .0 .0 .0
.0 .0 .0A.0A


3.5 .5 .0 .0 .0 .0
21 4.5 3.0 .0 .0 .0L1.0A

22 
 .5 .0 	 .0A.0
3.5 3.0 .0 .0 .0 .0 .0 .0A

23 3.5 3.0 .0 .0 	 .0 .0L.0
.0 .0 .0 .0 1.0A


3.5 .0 .0 .0 .0 .0
24 4.0 .0 .0 .0 .0A.0A

25 4.5 4.0 .0 .0 .0 .0 .0 .0 .0L
.0 	 .0L.0 


4.5 .0 	 .0L.0
26 9.0 .0 .0 .0 .0 .0 .0 .0A

27 5.5 5.0 .0 .0 .0 .0L.0L
.0 .0 	 .0 .0 .0

28 6.5 5.5 .0 .0 .0 	 .0 .0
.0 .0 .0 .0L.0L

29 6.5 6.5 .0 .0 .0 .0 .0 --- .0L
.0 	 .0 


.0 	 .0L
30 6.5 5.5 .0 .0 .0 .0 .0 	 .0 

.0 


MONTH 10.5 3.0 5.5 .0 


31 5.5 5.0 .0 .0 .0 .0 	 .0A


1.0 .0 .0 .0 .0
.0 .0A1.0A


OAY MAX MAX MAX MAX MAXAMAXA
MIN MIN MTN MIN MIN MIN 

APRIL MAY 
 JUNE JULY AUGUST SEPTEMBER 


1 .0 
 .0 3.5 2.0 12.5 9.5 16.5 22.0A18.5 19.5A
15.0 	 17.0
2 .0 .0 3.5 2.5 15.0 11.0 17.0 21.0A21.5A
15.0 18.5 18.5
3 .0 4.0 14.0 16.5 22.0A21.0A
.0 3.0 12.5 15.0 19.5 20.0
4 .5 .0 
 4.0 3.5 11.0 15.5 	 19.5 20.5A
11.5 	 14.5 21.0A19.0
5 .5 .0 4.0 3.5 12.5 10.5 14.5 12.5 18.5 18.0
21.0A19.0A

6 .5 .0 4.5 4.0 10.0 13.0 22.5A16.5
12.5 15.0 	 19.0 18.5A
7 .5 .0 5.0 4.0 13.0 9.5 17.0 15.0 18.0 15.0
22.0A17.0A
8 .5 5.0 12.0 9.5 19.5 	 19.0 17.5A
.0 4.0 	 16.5 22.0A14.0
9 .5 .0 5.5 4.0 11.5 9.5 --- 17.0 17.5A17.0
--- 20.0A
10 .5 .5 7.0 4.5 13.5 9.5 	 18.0A17.0 17.5A
16.0 


11 1.5 .5 9.0 6.0 12.0 	 18.5A16.0A
17.5 ---	 16.0 14.5

12 1.5 9.0 18.0 14.5 	 19.0A14.5A
.5 7.0 	 16.5 13.0
13 1.0 9.0 19.0 	 18.5A13.0A
.5 8.0 16.0 	 16.5 11.0
14 .5 .5 8.5 7.5 20.0 17.0 --- 21.0A12.5A
---	 17.5 10.5
15 .5 .5 8.0 6.0 16.0 --- 20.5A18.0 11.5A
18.5 	 10.0 

16 
17 
18 
19 
20 

.5 

.5 

.5 

.5 
1.5 

.0 

.0 

.0 

.0 

.0 

8.0 
9.0 
11.5 
10.5 
9.0 

5.5 
6.0 
7.5 
9.0 
8.0 

16.5 
15.0 
17.0 
18.0 
19.0 

14.5 
14.0 
12.0 
13.0 
14.0 

---
20.0A18.0 12.5A11.5 
21.5A19.5 12.5A11.0 
21.5A18.5 13.5A12.5 
21.5A20.5 12.5A11.5 
20.5A18.0 12.0A11.5 

21 
22 
23 
24 
25 

1.5 
2.5 
2.0 
2.0 
1.5 

.0 

.0 

.0 

.0 

.0 

11.0 
10.0 
11.0 
10.0 
10.0 

7.5 
8.5 
8.0 
8.5 
7.0 

18.5 
18.0 
19.5 
20.0 
19.5 

16.0 
17.0 
16.0 
16.5 
17.0 

- - -

- - -
- -

19.5A18.5 11.5A10.5 
19.5A17.0 11.0A10.0 
19.0A16.5 10.0A9.0 
18.0A16.5 9.5A8.0 
20.0A18.0 00 ••• 

26 
27 
28 
29 
30 
31 

1.5 
1.5 
2.5 
3.5 
3.5 
---

.5 

.5 

.0 
1.0 
1.0 
---

11.0 
12.0 
10.5 
9.0 
8.0 
11.5 

7.5 
7.5 
9.0 
8.0 
8.0 
8.0 

18.0 
17.0 
17.5 
17.0 
16.5 
---

17.0 
14.5 
13.5 
13.0 
15.0 
---

---
21.5 
22.5 
21.0 
20.5 

---
18.5 
19.0 
18.5 
18.5 

21.0A18.5 - - -
20.5A18.5 - - -
20.5A18.5 
19.5A18.0 
20.0A18.0 
19.5A17.0 - - - -

MONTH 3.5 .0 12.0 2.0 20.0 9.5 22.5A16.0 



  

24� STREAMS TRIBUTARY TO LAKE SUPERIOR 

04033000 MIDDLE BRANCH ONTONAGON RIVER NEAR PAULDING, MI 

LOCATION.--Lat 46°21'25", long 89°04'38", in SE1/4 NE1/4 sec.29, T.46 N., R.38 W., Ontonagon County, Hydrologic 
Unit 04020102, Ottawa National Forest, on right bank 25 ft downstream from bridge on Forest Service Road 
172, 2.4 mi upstream from Bond Falls Reservoir, and 5.7 mi southeast of Paulding. 

DRAINAGE AREA.--164 mi l . 

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 National Geodetic Vertical Datum of 1929 (levels by 
Michigan Department of Natural Resources).�Prior to Sept. 28, 1942, nonrecording gage at same site and datum. 

REMARKS.--Records good except those for the winter period and those for period of plugged or partially plugged 
intakes, Mar. 13 to Apr. 26, which are fair.�Several observations of water temperature were made during 
the year. 

AVERAGE DISCHARGE.--41 years, 174 ft 3 /s, 14.41 in/yr. 

EXTREMES FOR PERIOD OF RECORD.--Ma4imum discharge, 2,050 ft 3 /s Apr. 30, 1951, gage height, 10.0 ft, from 
high-water mark; minimum, 27 ft /s Nov. 22, 1946, result of freezeup; minimum gage height, 2.96 ft Nov. 26, 
1942, result of freezeup. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 584 ft 3 /s Apr 27, gage height, 6.20 ft; minimum, 96 ft 3/s 
Sept. 2, 3, 4, gage height, 3.75 ft. 

DISCHARGE,L
IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
mFAN vA)UES 

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

1 
2 
3 
4 
5 

194 
181 
209 
209 
194 

/25 
216 
213 
222 
208 

185 
205 
228 
220 
208 

195 
190 
185 
180 
175 

145 
145 
150 
)50 
155 

138 
138 
118 
156 
238 

145 
145 
145 
145 
150 

388 
341 
305 
284 
252 

382 
305 
274 
387 
414 

150 
149 
172 
328 
360 

125 
121 
121 
140 
137 

99 
98 
97 
98 
108 

6 
7 
8 
9 
10 

191 
252 
275 
249 
267 

202 
196 
199 
196 
190 

190 
175 
155 
150 
150 

175 
175 
170 
170 
170 

155 
160 
160 
160 
160 

307 
404 
479 
404 
428 

150 
150 
155 
160 
170 

228 
209 
201 
191 
184 

355 
316 
262 
236 
219 

304 
241 
211 
189 
172 

127 
121 
116 
111 
132 

151 
149 
130 
119 
153 

11 
12 
13 
14 
15 

289 
270 
245 
??8 
214 

196 
227 
230 
/35 
225 

150 
155 
155 
160 
160 

170 
170 
165 
165 
160 

160 
160 
160 
160 
160 

380 
340 
320 
290 
270 

175 
183 
202 
265 
336 

174 
170 
169 
184 
171 

196 
182 
170 
168 
184 

161 
154 
146 
137 
131 

214 
176 
137 
123 
117 

230 
189 
149 
133 
127 

16 
17 
18 
19 
20 

201 
193 
191 
188 
302 

210 
195 
190 
218 
301 

155 
150 
150 
150 
145 

160 
160 
155 
155 
150 

160 
160 
160 
160 
160 

250 
230 
215 
205 
190 

336 
292 
268 
246 
240 

160 
154 
152 
149 
153 

216 
211 
181 
164 
151 

125 
121 
118 
115 
114 

113 
112 
113 
113 
110 

147 
166 
147 
133 
266 

21 
22 
23 
24 
25 

411 
395 
344 
326 
331 

384 
377 
337 
289 
250 

145 
150 
160 
198 
262 

150 
150 
150 
150 
150 

155 
150 
150 
150 
145 

180 
170 
165 
160 
155 

265 
320 
380 
440 
500 

160 
187 
358 
343 
289 

143 
382 
472 
373 
255 

124 
149 
138 
127 
120 

109 
111 
108 
104 
103 

322 
254 
212 
186 
169 

26 
27 
28 
29 
30 
31 

321 
299 
279 
?70 
259 
238 

220 
200 
175 
200 
195 
---

296 
246 
226 
221 
210 
200 

150 
145 
145 
145 
145 
145 

140 
140 
136 
---

150 
150 
150 
150 
145 
145 

545 
573 
548 
492 
443 
---

244 
214 
205 
248 
375 
427 

213 
186 
168 
154 
147 
---

114 
110 
108 
107 
106 
117 

103 
103 
103 
103 
101 
100 

159 
155 
147 
138 
136 
---

TOTAL 
MFAN 
MAX 
MIN 
CFSM 
IN. 

8015 
259 
411 
181 

1.58 
1.8? 

6921 
231 
384 
175 

1.41 
1.57 

5710 
184 
296 
145 
1.12 
1.30 

5020 
162 
195 
145 
.99 
1.14 

4306 
154 
160 
136 
.94 
.98 

7310 
236 
494 
138 

1.44 
1.66 

8564 
285 
573 
145 

1.74 
1.94 

7269 
234 
427 
149 
1.43 
1.65 

7466 
249 
472 
143 

1.52 
1.69 

4918 
159 
360 
106 
.97 
1.12 

3727 
120 
214 
100 
.73 
.85 

4767 
159 
322 
97 
.97 
1.08 

CAL YR 1982 TOTAL 75952L
MEAN 208LMIN 85L
MAX 1070LCFSM 1.27L
IN 17.23

WTR YR 1983 TOTAL 74013LMEAN 203 MAX 573LLLCFSM 1.24LMIN 97LIN 16.79 
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STREAMS TRIBUTARY TO LAKE SUPERIORL
 

04033500 BOND FALLS CANAL NEAR PAULDING, MI 


LOCATION.--Lat 46°23'57", long 89°08'47", in SW1/4 NE1/4 sec.11, T.46 N., R.39 W., Ontonagon County, Hydrologic 

Unit 04020102, on left bank 40 ft upstream from intake to pipeline No. 2, 0.8 mi downstream from Bond 

Falls Reservoir on Middle Branch Ontonagon River, and 1.6 mi 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 National Geodetic Vertical Datum 

of 1929.L
Prior to Oct. 1, 1968, nonrecording gage at datum 3.00 ft higher. 


REMARKS.--Records excellent except those below 10 ft3/s, which are poor, Canal diverts water from Bond Falls 

Reservoir (station 04034000) to South Branch Ontonagon River; water is used for power production at Victoria 

Dam near Rockland. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--41 years, 142 ft3/s. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 368 ft3/s May 5, 1960; no flow at times each year 

since 1961; minimum gage height observed, -0.03 ft Apr. 17, 1963, present datum (two drain holes in weir open 

and canal gate closed). 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR oCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAYLOCTLDFC
NovLJANLL
FE8 MARLLMAYLLJULLL5FP
APR JUN AUGL


1 .00 325 298 137 305 190 172 332 32 321 308 156 
2 1.3 325 298 137 305 101 206 331 13 320 307 156 
3 
4 
5 

3.9 
4.1 

41 

164 
108 
59 

272 
220 
195 

161 
222 
262 

305 
305 
305 

40 
6.6 
6.4 

206 
106 
9.4 

331 
331 
331 

14 
13 
13 

320 
318 
236 

306 
304 
303 

155 
155 
155 

6 
7 
8 
9 

96 
99 
55 
9.5 

7.6 
9.0 
50 
167 

195 
195 
194 
194 

261 
237 
204 
203 

305 
310 
310 
312 

6.8 
7.2 
6.7 
6.4 

53 
109 
63 
9.5 

331 
329 
329 
328 

13 
13 
62 
247 

150 
150 
150 
150 

302 
300 
299 
297 

154 
151 
151 
151 

10 9.5 210 221 223 315 6.1 9.3 327 336 150 303 152 

11 9.5 210 233 254 313 6.1 9.0 326 330 91 309 151 
12 9.5 262 208 252 312 6.2 8.3 325 329 12 309 130 
13 
14 
15 

9.8 
9.9 
10 

323 
323 
323 

207 
207 
207 

274 
316 
315 

312 
311 
309 

6.4 
6.4 
6.4 

4.3 
2.5 
4.9 

324 
323 
321 

329 
328 
328 

74 
226 
329 

309 
306 
306 

105 
105 
105 

16 10 321 206 314 308 6.4 4.8 320 327 328 304 105 
17 10 314 225 314 307 6.7 3.0 319 326 326 303 104 
18 45 300 250 314 305 6.8 2.9 319 325 325 302 105 
19 
20 

94 
124 

275 
241 

249 
249 

312 
311 

304 
303 

6.8 
6.9 

2.8 
3.6 

318 
317 

325 
324 

324 
322 

303 
307 

105 
105 

21 
22 

296 
327 

241 
267 

249 
249 

310 
309 

301 
301 

6.9 
6.9 

4.1 
3.8 

316 
316 

323 
331 

323 
323 

306 
304 

62 
6.9 

23 327 300 249 308 282 39 3.5 204 324 322 303 6.4 
24 327 300 248 307 248 92 3.2 62 325 320 301 6.4 
25 327 300 248 304 216 142 49 50 325 319 299 6.4 

26 327 300 248 304 151 199 250 176 324 318 300 6.3 
27 327 299 205 304 150 200 333 324 323 316 302 6.2 
28 327 298 138 303 150 153 333 323 323 315 302 28 
29 327 298 137 302 --- 109 333 324 322 313 244 58 
30 327 298 137 301 1P1 333 324 321 312 158 58 
31 325 --- 137 302 136 --- 198 --- 310 157 ---

TOTAL 4175.00 7217.6 6768 8377 7960 1607.1 2634.9 9129 7268 8113 9063 2900.6 
MEAN 139 241 218 270 284 51.8 87.8 294 242 262 292 96.7 
MAX 
MIN 

327 
.00 

325 
7.6 

298 
137 

316 
137 

315 
150 

200 
6.1 

333 
2.5 

332 
50 

336 
13 

329 
12 

309 
157 

156 
6.2 

CAL YR 1982 TOTAL 61378.51LMAX 339L
MEAN 168LMIN .00 

wTR YP 1983 TOTAL 75213.20LMAX 336A
MEAN 206LMIN .00 
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26L STREAMS TRIBUTARY TO LAKE SUPERIOR 


04034000 BOND FALLS RESERVOIR NEAR PAULDING, MI 


LOCATION.--Lat 46°24'29", long 89°07'42", in SW1/4 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 east of Paulding. 


DRAINAGE AREA.--190 mi2. 


PERIOD OF RECORD.--June 1942 to current year.L
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 National Geodetic Vertical Datum of 1929. 


REMARKS.--Reservoir is formed by earthfill and concrete dam with one taintor gate; dam completed 1937. Usable 

capacity, 41,300 acre-ft between gage heights of 120 ft (maximum drawdown) and 141 ft (full pond). Dead storage 

unknown. Water diverted to South Branch Ontonagon River through Bond Falls Canal (station 04033500); water used 

for power production at Victoria Dam near Rockland. 


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

Survey, 


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

141.7 ft, of which 1,680 acre-ft was uncontrolled storage; no usable storage at times; minimum gage height 

observed, 116.0 ft Mar. 21, 1970. 


EXTREMES FOR CURRENT YEAR.--Maximum contents, 41,300 acre-ft Apr. 26, gage height, 141.0 ft; minimum, 14,180 acre-ft 

Sept. 9, gage height, 128.2 ft. 


OCTOBERL1983
MONTHEND GAGE HEIGHT AND CONTENTS AT 1030,WATERLYEAR 1982 TO SEPTEMBERL


Change in contents 
Elevation Contents (acre- (equivalent 

DateL (feet) (acre-feet) feet) inLft3/s) 

Sept. 30 L 136.2 30240 -- --
Oct. 31 L 139.8 38440 +8200 +133 
Nov. 30 L 139.7 38210 -230 -3.9 
Dec. 31 L 138.5 35450 -2760 -44.9 

CAL YR 1982 L +22790 +31.5 

Jan. 31 L 135.1 27820 -7630 -124 
Feb. 28 L 130.9 19310 -8510 -153 
Mar. 31 L 137.0 32000 +12690 +206 
Apr. 30 L 140.6 40340 +8340 +140 
May 31 L 138.1 34530 -5810 -94.5 
June 30 L 138.0 34300 -230 -3.9 
July 31 L 134.2 25920 -8380 -136 
Aug. 31 L 128.3 14370 -11550 -188 
Sept. 30 L 130.7 18930 +4560 +76.6 

WTR YRL1983 -11310 -15.6 

http:1,335.59
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27STREAMS TRIBUTARY TO LAKE SUPERIOR 

04034500 MIDDLE BRANCH ONTONAGON RIVER NEAR TROUT CREEK, MI 

LOCATION.--Lat 46°28'40", long 89°05'25", in SW1/4 sec.8, T.47 N., R.38 W., Ontonagon County, Hydrologic Unit 
04020102, on right bank 0.1 mi upstream from State Highway 28, 3.8 mi west of village of Trout Creek, and 
7.5 mi downstream from Bond Falls Reservoir. 

DRAINAGE AREA.--203 mi 2 . 

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 National Geodetic Vertical Datum of 1929 (levels 
by Michigan Department of Natural Resources).�Prior to Nov. 4, 1942, nonrecording gage at same site and datum. 

REMARKS.--Records good except those for period of no gage-height record, Jan. 16 to Feb. 15, which are fair.�Flow 
regulated by Bond Falls Reservoir (station 04034000) 7.5 mi upstream. Diversion to South Branch Ontonagon River 
8.5 mi upstream by Bond Falls Canal (station 04033500). Several observations of water temperature were made 
during the year. 

AVERAGE DISCHARGE.--41 years, 67.1 ft 3/s. 

EXTREMES FOR PER,IOD OF RECORD.--Maximum discharge, 1,750 ft 3 /s Nov. 7, 1951, gage height, 5.05 ft; 
minimum, 14 ft /s sometime during period Jan. 23 to Feb. 13, 1947, gage height, 1.14 ft, from recorded range 
in stage, caused by ice jams upstream. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 378 ft 3 /s Apr. 26, gage height, 2.90 ft; 
minimum daily, 45 ft /s Dec. 8, May 11, 12, 16-18, Sept. 2-4. 

DISCHARGE. IN CUBIC FEET PFR SECOND,L 1983
WATER YEAR OCTOBER 1982 TO SEPTEMBER 

MEAN VAIUES 


DAY 
 DEC JAN
OCT NOVL FEBLMAR APR MAY JUNLJUL AUG SEP 


1 50 51 52 50 48 48 53 358 58 54 52 51 
2 51 51 54 50 48 48 54 243 61 52 51 45 
3 5? 52 54 50 48 49 55 74 78 69 55 45 
4 50 53 52 50 48 54 53 48 97 67 52 45 
5 50 53 52 50 48 64 53 48 69 56 51 59 

6 53 52 52 50 48 74 55 47 63 53 51 54 
7 66 53 48 50 48 94 55 46 60 52 51 48 
8 
9 
10 

56 
54 
56 

53 
53 
54 

45 
49 
52 

50 
50 
51 

48 
48 
48 

90 
69 
61 

55 
57 
57 

46 
46 
46 

60 
59 
58 

51 
51 
51 

51 
50 
71 

46 
46 
60 

11 53 55 49 52 48 59 55 45 58 51 63 51 
12 53 60 50 49 48 57 54 45 58 51 56 48 
13 53 56 51 48 48 57 61 47 57 51 55 46 
14 53 55 52 48 48 58 78 46 59 51 54 47 
15 51 53 52 48 48 55 69 46 60 51 54 47 

16 51 53 50 48 48 54 59 45 64 51 54 50 
17 52 52 49 48 48 54 55 45 60 51 54 48 
18 53 53 52 48 48 53 53 45 58 51 53 48 
19 53 63 51 48 48 53 53 46 57 51 53 47 
20 91 94 50 48 49 53 56 47 56 51 53 60 

21 67 77 50 48 48 52 64 47 55 55 53 54 
22 61 60 50 48 48 51 119 62 217 53 53 53 
23 
24 

62 
65 

57 
54 

50 
52 

48 
48 

48 
47 

51 
51 

256 
313 

73 
56 

242 
124 

53 
52 

52 
52 

50 
48 

25 65 54 70 48 47 51 315 51 56 52 52 48 

26 59 52 57 48 47 51 343 48 55 52 52 46 
27 56 47 53 48 47 e2 370 47 56 52 54 47 
28 
29 
30 

55 
54 
53 

55 
52 
51 

50 
50 
50 

48 
48 
48 

48 
---

51 
51 
51 

367 
364 
360 

49 
60 
88 

54 
56 
53 

53 
52 
52 

55 
53 
54 

47 
48 
48 

31 51 --- 50 48 51 --- 65 --- 52 53 ---

TOTAL 
MEAN 

1749 
56.4 

1678 
55.9 

1598 
51.5 

1514 
48.8 

1341 
47.9 

1767 
57.0 

4011 
134 

2105 
67.9 

2218 
73.9 

1644 
53.0 

1667 
53.8 

1480 
49.3 

MAX 
MTN 

91 
50 

94 
47 

70 
45 

52 
48 

49 
47 

o4 
48 

370 
53 

358 
45 

242 
53 

69 
51 

71 
50 

60 
45 

CAL YP 1982 TOTAL 20403LMEAN 55.9LMAX 156LMIN 43 
WTR YR 1983 TOTAL 22772LMEAN 62.4LMAX 370LMIN 45 
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04035500 MIDDLE BRANCH ONTONAGON RIVER NEAR ROCKLAND, MI 


LOCATION.--Lat 46°41'57", long 89°09'36., in SE1/4 sec.27, T.50 N., R.39 W., Ontonagon County, Hydrologic Unit 

04020102, on left bank 10 ft upstream from bridge on U.S. Highway 45, 700 ft downstream from East Branch, 

and 2.8 mi southeast of Rockland. 


DRAINAGE AREA.--671 mil. 


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


GAGE.--Water-stage recorder. Datum of gage is 661.1 ft National Geodetic Vertical Datum of 1929. Prior to 

Apr. 1, 1959, nonrecording gage at site 400 ft upstream at same datum. Apr. 1, 1959 to Oct. 21, 1968, 

nonrecording gage at present site and datum. 


REMARKS.--Records fair. Regulation by Bond Falls Reservoir (station 04034000) 30.0 mi upstream. Diversion 

to South Branch Ontonagon River by Bond Falls Canal (station 04033500) 31.0 mi upstream. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--41 years, 532 ft3/s. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 27,000 ft3/s Aug. 22, 1942, gage height, 21.2 ft, from 

floodmarks, from rating curve extended above 7,500 ft3/s on basis of slope-area measuement of peak flow; 

minimum observed, 142 ft /s Dec. 3, 1963, discharge measurement; minimum daily, 145 ft /s Dec. 3, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,380 ft3/s Mar. 7, gage height, 8.64 ft; minimum, 214 ft3/s 

July 2, Aug. 9, 10; minimum daily, 217 ft /s Aug. 9. 


DISCHARGE,LCUBIC FEET PER WATER OCTOBER 	 1983
IN 	 SECOND.LYEAR 1982 TO SEPTEMBER 

MEAN VA1 UES 


DAY OCT NOVLDEC JAN FEB MAR APR MAY JUNLJUL AUG SEP 

1 364 407 540 450 340 370 429 973 1420 268 255 234 
2 322 384 870 430 340 390 782 887 914 269 242 228 
3 304 372 840 420 340 430 969 590 941 319 263 226 
4 334 401 620 410 340 550 789 510 3110 588 267 226 
5 304 437 492 400 350 1600 658 465 1430 496 258 358 

6 404 438 474 390 350 3070 926 438 860 374 246 454 
7 1020 439 420 390 350 4420 824 412 630 322 234 388 
8 910 450 354 380 350 4010 877 388 510 294 228 335 
9 610 480 340 380 350 2220 1210 380 456 281 217 300 
10 1290 513 340 380 350 1330 954 356 420 267 291 433 

11 800 710 340 370 150 1190 1050 356 388 261 472 547 
12 RIO 747 340 370 350 1020 1180 348 356 254 434 399 
13 750 767 350 370 350 976 1900 348 340 250 343 342 
14 570 753 350 370 350 1190 2800 356 316 242 293 304 
15 465 673 350 370 350 980 2260 356 334 240 268 275 

16 380 649 350 360 350 765 1300 328 555 238 257 292 
17 356 603 340 360 350 649 969 322 516 242 251 350 
18 348 595 340 350 360 600 928 322 423 240 243 327 
19 356 1010 340 350 380 570 877 328 362 237 240 308 
20 2460 3940 340 350 404 510 1200 356 333 231 240 756 

21 1980 2680 340 350 438 501 1810 380 316 238 234 1070 
22 1350 1190 350 340 483 429 2250 720 2580 258 240 1040 
23 1210 890 400 340 474 372 2200 2880 1770 257 237 710 
24 1580 690 1090 340 429 350 1950 1470 793 243 232 496 
25 1700 580 2320 340 396 340 1940 952 511 237 231 384 

26 1110 570 2090 340 370 340 2080 680 346 232 232 327 
27 811 474 1210 330 370 330 1830 540 320 227 236 299 
28 675 460 910 330 370 380 1430 456 292 226 239 281 
29 594 460 657 330 --- 364 1240 709 278 226 240 269 
30 525 450 605 340 340 1100 3690 271 228 240 259 
31 458 --- 470 340 372 --- 2590 --- 244 239 ---

TOTAL 25150 23212 19172 11370 10384 30948 40711 23886 22091 8529 8142 12217 
MEAN 811 774 618 367 371 998 1357 771 736 275 263 407 
MAX 2460 3940 2320 450 483 4470 2800 3690 3110 588 472 1070 
MIN 304 372 340 330 340 330 429 322 271 226 217 226 

CAL YR 1982 TOTAL 225634LMAX 7350L
MEAN 618LMIN 220 

WTR YR 1983 TOTAL 235812LMAX 4420L
MEAN 646LMIN 217 




29 STREAMS TRIBUTARY TO LAKE SUPERIORL
 

04036000 WEST BRANCH ONTONAGON RIVER NEAR BERGLAND, MI 


LOCATION.--Lat 46°35'15", long 89°32'30", in SW1/4 NE1/4 sec.3, T.48 N., R.42 W., Ontonagon County, Hydrologic 

Unit 04020102, on right bank 0.4 mi downstream from dam at outlet of Gogebic Lake, and 1.5 mi east of Bergland. 


DRAINAGE AREA.--162 mi2. 


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 National Geodetic Vertical Datum of 1929. Prior 

to Nov. 5, 1942, nonrecording gage 0.4 mi upstream at different datum. 


REMARKS.--Records good except those below 10 ft3/s, which are fair. Flow regulated by Gogebic Lake, usable 

capacity, 35,200 acre-ft. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--41 years, 176 ft3/s, 14.75 in/yr. 


EXTREMES FOR PERIQD OF RECORD.--Maximum discharge, 1,400 ft3/s Apr. 26, 1960, gage height, 5.98 ft; minimum 

daily, 0.70 ft3/s Sept. 26 to Oct. 19, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 764 ft3/s June 22, gage height, 4.46 ft; minimum daily, 

1.8 fti/s Sept. 15-18. 


DISCHARGE,L
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLDEC JAN FEB MAR APRLMAY JUNLJUL AUG SEP 

1 173 371 390 171 720 279 286 544 505 158 8.5 3.3 
2 181 356 381 120 220 226 279 530 499 82 8.4 3.2 
3 176 359 396 230 224 222 274 321 495 48 9.0 2.8 
4 171 337 379 218 234 224 274 147 623 51 9.2 2.7 
5 162 340 368 210 246 229 269 152 679 44 8.9 2.7 

6 166 353 381 210 241 241 267 84 708 45 8.8 2.5 
7 202 322 344 182 241 264 268 63 685 162 8.7 2.5 
8 188 303 345 170 238 297 267 66 657 207 7.7 2.4 
9 190 249 331 206 231 318 262 46 616 163 7.0 2.4 
10 220 216 315 246 226 313 270 33 462 152 7.2 2.7 

11 330 223 302 180 209 348 269 32 423 151 7.4 2.2 
12 395 218 285 178 192 3c4 268 31 405 222 6.0 2.1 
13 38? 303 271 198 186 360 273 31 196 237 5.8 2.1 
14 380 337 260 188 151 366 287 30 119 174 5.7 2.0 
15 330 346 251 171 142 366 307 29 118 150 5.7 1.8 

16 315 326 242 169 150 366 312 29 120 143 5.5 1.8 
17 319 315 231 202 146 366 313 29 115 141 5.4 1.8 
18 306 313 225 234 143 366 312 28 115 110 5.4 1.8 
19 ?41 257 224 241 140 366 311 28 115 36 5.1 66 
20 254 326 220 266 137 360 310 28 115 14 4.8 164 

21 350 411 211 269 161 3c4 315 28 114 14 4.8 208 
22 396 460 203 243 180 351 329 29 522 13 4.8 207 
23 396 510 197 222 161 344 354 29 689 13 4.6 208 
24 410 530 194 198 162 337 382 28 666 12 4.5 211 
25 398 498 208 177 211 332 417 27 442 12 4.0 198 

26 408 479 220 173 246 325 451 153 246 11 3.7 193 
27 418 460 217 202 241 318 508 197 204 11 3.6 189 
28 414 440 234 220 231 313 538 102 174 9.7 3.6 192 
29 433 427 248 217 --- 305 557 54 169 9.6 3.5 184 
30 416 408 241 220 299 560 59 170 9.2 3.3 179 
31 386 --- 236 213 294 --- 194 --- 9.0 3.3 ---

TOTAL 9506 10793 8550 6344 5510 9773 10089 3181 11166 2613.5 183.9 2241.8 
MEAN 307 360 276 205 197 315 336 103 372 84.3 5.93 74.7 
MAX 433 530 396 269 ?46 366 560 544 708 237 9.2 211 
MIN 162 216 194 120 137 22? 262 27 114 9.0 3.3 1.8 

CAL YR 1982 TOTAL 79047.2LMAX 97?LCFSM 1.34L
MEAN 217LMIN 4.8LIN 18.15 

wTP YP 1983 TOTAL 79951.2LMAX 708L
MEAN 219L CFSM 1.35L
MIN 1.8LIN 18.36 


http:1,290.81


30L STREAMS TRIBUTARY TO LAKE SUPERIOR 


04037500 CISCO BRANCH ONTONAGON RIVER AT CISCO LAKE OUTLET, MI 


LOCATION.--Lat 46°15,12", long 89°27'05", in NE1/4 sec.32, T.45 N., R.41 W., Gogebic County, Hydrologic Unit 

04020102, on left bank 80 ft downstream from Cisco Lake Dam, 2.5 mi upstream from Langford Creek, 5.0 mi upstream 

from U.S. Highway 2, and 13 mi west of Watersmeet. 


DRAINAGE AREA.--50.7 mil. 


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 National Geodetic Vertical Datum of 1929. 

Prior to Oct. 1, 1968, nonrecording gage at same site and at datum 4.00 ft higher. 


REMARKS.--Records good except those below 10.0 ft3/s, which are poor. Flow completely regulated by Cisco 

Lake, usable capacity, 15,600 acre-ft. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--39 years, 47.5 ft3/s, 12.72 in/yr. 


EXTREMES FOR PERIOD OF RE ORD.--Maximum discharge, 288 ft3/s May 1-4, 1951, gage height, 6.10 ft, present datum; 

C
minimum daily, 0.09 ft /s June 4-23, 1977. 


EXTREMES FOR CURRENT YEAR --Maximum discharge, 190 ft3/s July 5, 6, gage height, 5.60 ft; 

minimum daily, 0.25 ft)/s May 16, 20. 


DISCHARGE,LIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT DEC FEB APR JUNLAUG
NOVLJAN MAR MAYLJUL SEP 


1 50 112 102 95 65 cO 49 65 .89 30 .40 14 

2 52 108 102 93 65 SO 49 73 .87 31 .39 14 

3 52 108 102 90 66 50 49 72 1.4 40 .65 14 

4 106 106 101 88 66 Si 49 38 5.8 47 .67 14 

5 138 103 100 87 65 68 49 2.4 9.7 98 .62 15 


6 119 102 102 71 64 Al 48 1.5 22 188 .61 25 

7 142 100 101 75 57 A4 49 1.2 51 182 .44 68 


162 96 100 87 49 85 49 .93 93 174 .36 95 

9 159 95 99 86 49 88 49 .64 108 168 26 92 

10 157 95 97 77 49 89 51 .38 110 162 111 97 


11 152 93 96 62 48 89 51 .35 110 72 128 98 

12 147 95 94 53 49 89 58 .29 110 3.6 97 96 

13 142 112 76 60 46 89 71 .39 85 2.5 72 93 

14 136 101 59 67 30 88 79 .37 28 1.6 50 60 

15 129 113 60 67 30 87 81 .31 1.9 1.6 49 14 


16 126 110 59 67 31 87 81 .25 1.3 1.4 41 15 

17 126 108 60 67 31 86 80 .27 1.0 1.3 29 23 

18 121 100 59 66 31 86 79 .26 .95 1.0 29 30 

19 116 104 61 66 31 85 79 .27 1.0 1.0 17 30 

20 12? 110 61 65 31 85 78 .25 16 .90 2.8 80 


21 128 113 61 56 32 84 77 .28 29 1.0 2.3 124 

22 127 109 61 41 32 83 77 .36 117 1.1 1.8 123 

23 124 114 61 32 32 80 77 .55 177 .93 1.5 122 

24 123 105 61 33 33 79 77 .58 173 .85 1.3 119 

25 120 112 66 33 33 78 62 .68 168 .74 .93 116 


26 120 109 68 33 34 76 42 .59 162 .46 .77 51 

27 12? 111 86 34 34 76 54 .55 103 .40 .47 25 

28 88 109 102 34 43 62 61 .44 30 .40 .34 11 

29 96 107 102 44 --- 49 65 .64 30 .38 8.4 1.6 

30 117 105 100 53 49 70 1.0 29 .36 15 1.5 

31 115 --- 98 59 49 --- 1.2 --- .42 14 ---


TOTAL 3734 3165 2557 1941 1726 7312 1890 264.93 1775.81 1213.94 702.75 1681.1 

MEAN 120 106 82.5 62.6 43.8 75.2 63.0 8.55 59.2 39.2 22.7 56.0 

MAX 162 114 102 95 66 89 81 73 177 188 128 124 

MIN 50 93 59 32 30 49 42 .25 .87 .36 .34 1.5 


TOTAL MEAN 66.3 CFSM
CAL YR 1982L24215.97 MAX 201 .29 1.31L17.77
MINLIN 

WTR YR 19R3LTOTAL 22483.53 MAXLMINLCFSM IN
MEAN 61.6 188 .25 1.21L16.50 


http:22483.53
http:L24215.97
http:1,672.69


     

    
    

31 STREAMS TRIBUTARY TO LAKE SUPERIORL
 

04040000 ONTONAGON RIVER NEAR ROCKLAND, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 46°43'15", long 89°12'25", in NE1/4 sec.20, T.50 N., R.39 W., Ontonagon County, Hydrologic Unit 

04020102. on left bank 50 ft downstream from bridge on Victoria Road, 1.8 mi southwest of Rockland, and 2.4 

mi downstream from confluence of Middle and West Branches. 


DRAINAGE AREA.--1,340 mil. 


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 National Geodetic Vertical Datum of 1929. Prior to 

Nov. 23, 1943, nonrecording gage and Nov. 23, 1943 to Oct. 17, 1967, water-stage recorder at site 50 ft 

upstream at same datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Flow regulated by 

Victoria powerplant on West Branch 5 mi upstream; Bond Falls Reservoir (station 04034000) 34 mi upstream; 

Gogebic and Cisco Lakes, combined usable capacity, 50,800 acre-ft, in headwaters. 


AVERAGE DISCHARGE.--41 years, 1,425 ft3/s, 14.44 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 42,000 ft3/s Aug. 22, 1942, gage height, 28.6 ft,from 

floodmark, from rating curve extended above 14,000 ft /s on basis of slope-area measurement of peak flow; 

minimum daily, 192 ft3/s July 28, 29, 1963. 


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


Discharge Gage height Discharge Gage height 

Date TimeLL(ft3/s) (ft) DateLTimeL(ft3/s) (ft) 


L
 
Nov. 20L2300 10,600L June 22L*15,600L*15.60
13.30L 2200L
L
 
Mar. 8 0100 11,400L13.69 


Minimum daily discharge, 375 ft3/s Aug. 31. 


DISCHARGE. IN CUBIC FEET PFR 	5ECONo. WATER YEAR OCTOPER 1982 TO SEPTEMBER 1983 
MEAN VAt UES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JON JUL AUG SFP 

1 100n 1890 2050 1320 1050 1250 1300 2660 4360 1110 747 530 
2 1270 1770 2390 1300 1150 1300 1500 2590 2910 1190 698 500 
3 1260 1730 2890 1300 1100 1400 1910 2260 2270 1040 608 440 
4 1270 1500 2600 1300 1050 1810 2150 1620 6430 1630 789 518 
5 1220 1470 2160 1300 1200 1110 1890 1400 4830 2170 964 761 

6 901 1850 1820 1280 1150 5770 2070 1430 3570 1460 644 852 
7 1530 1580 1450 1250 1200 9280 1990 1200 2280 1100 554 728 
A 188n 1550 1190 1250 1200 9920 2120 1120 1730 1120 420 824 
9 1610 1810 1000 1200 1200 7240 2460 1080 1750 1200 536 810 

10 3630 1700 1080 1200 1200 5010 2520 985 1880 1080 775 638 

11 2850 1960 1060 1200 1200 1680 2330 1020 1660 1040 929 1160 
12 2550 2350 1100 1200 1200 1140 2200 901 1670 985 1180 1250 
13 2260 2340 1120 1050 1200 2980 3210 915 1450 887 1080 1030 
14 1960 2270 1180 1200 1100 1090 5360 1020 1190 845 566 596 
15 1580 2170 1200 1150 1100 2810 4900 1010 1140 722 506 722 

16 1310 2070 1200 1100 1150 2380 3340 992 1510 803 775 740 
17 1270 2080 1000 1100 1150 2100 2470 908 1510 957 845 915 
18 1280 1980 1200 1200 1100 1890 2150 964 1180 894 810 845 
19 1310 2470 1200 1000 1150 1740 2060 894 1160 887 915 722 
20 4570 7930 1200 1100 1300 1590 2520 908 1080 722 644 1320 

21 4850 8820 1150 1200 1250 158) 3710 950 978 734 686 1990 
22 4080 5390 1150 1200 1400 1350 5310 1910 9750 734 490 2770 
23 3750 4250 1150 1250 1400 1150 5870 6170 10600 747 747 2150 
24 3870 3u20 1290 1200 1300 1150 5730 3830 5860 734 662 1690 
25 491n 2270 2890 1200 1700 1150 5790 2220 3630 831 680 1290 

26 4490 2220 4400 1200 1250 1150 6060 1570 1700 716 740 1090 
27 3610 2210 3200 1000 1250 1150 6240 1410 1430 608 530 838 
28 2890 1990 2200 1100 1250 1150 5050 1330 1430 789 480 915 
29 2500 1820 1800 1200 --- 1150 4060 1790 1270 1090 747 775 
30 2430 2120 1500 1200 1150 3380 6380 1080 852 656 740 
31 2120 --- 1350 1200 1150 --- 6370 --- 728 375 ---

TOTAL 76011 78580 52170 36950 33450 84690 101650 59807 83288 30405 21778 30149 
MEAN 245? 2619 1683 1192 1195 7712 3388 1929 2776 981 703 1005 
MAX 4910 8820 4400 1320 1400 9920 6240 6380 10600 2170 1180 2770 
MIN 901 1470 1000 1000 1050 1150 1300 894 978 608 375 440 

CAL YR 1982 TOTAL 663512 
WTP YR 1983 TOTAL 688928 

MEAN 181R 
MEAN 1887 

MAX 17500 
MAX 10600 

MIDI 
MIN 

509 
375 

CFSM 1.36LIN 18.42 
CFSM 1.41LIN 19.13 



 

  

32 L STREAMS TRIBUTARY TO LAKE SUPERIOR 

04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 

WATER-QUALITY RECORDS 

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

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

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

REMARKS.--Quarterly samples were collected during the year as a cross-section sample at upstream side of bridge 
on Victoria Road. Complete ice cover during winter period. Daily record for water years 1975, 1978-81 is 
from once-daily observer samples. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum recorded (water years 1975-80), 192 micromhos Mar. 26. 1977, May 28, 1978; 
minimum (water years 1975-76, 1979-80), 45 micromhos Dec. 2, 1975. 
WATER TEMPERATURES: Maximum (water years 1975-80), 28.0°C July 19, 1977; minimum. 0.0°C on many days 
during winter periods. 

WATER. QUALITY DATA, WATER YEAR OCTO9FR 1942 TO SEPTEMBER 1983 

OXYGEN, COLT- STREP- 
SPE- L 015- FORM, TOCOCCI 

STREAM- CIFIC A SOLVED FECAL, FECAL, 
FLOW, ACON- APH ATUR- AOXYGEN, A(PER- A0.7 AKF AGAR 
INSTAN- DUCT- (STAND- TEMPER- RID- LDIS- LCENT Um-MF (COLS. 

TIME TANEOUS ANCE LARO LATUPF LITV LSOLVED SATUR- (COLS./ PER 
DATE 
A

(CFS) L(UMHOS) LUNITS) L(DEG C) L(NTU) L(MG/L) LATION) L100 ML) L100 ML) 

OCT 
19... L1630 A1270 A102 A7.5 A7.5 A30 A11.4 A97 A460 

JAN 
05... A1500 A1450 A106 A7.7 A.0 A22 A13.9 A98 A110 AK14 
APR 
1?... A1600 A2050 A93 A7.5 L3.0 L65 L13.3 L101 L21 L250 

JUL 
14... L1015 L725 L111 L7.8 L24.0 L15 L7.9 L97 L22 LK1600 

MAGNE- A SODIUM POTAS... ALKA- CARBON 
HARD- CALCIUM SIUM, SODIUM, AAD- ASIUM, LINITY DIOXIDE 
NESS ADIS- ADIS-. ADIS-. ASORP- ADIS- ALA9 ADIS 
(MG/L SOLVED SOLVED SOLVED ATION SOLVED (MG/L SOLVED 
AS A(MG/L (MG/L (MG/L PERCENT RATIO (MG/L AS (MG/L 

DATE ACACO3) AAS CA) AAS MG) AAS NA) ASODIUM LAs K) LCACO3) AS CO?) 

OCT 
19... 

JAN 
05... 
APR 
12... 

JUL 
14... 

50 A14 L3.6 L2.5 L0 

51 L14 L3.9 L?.2 A8 

46 A13 A3.3 L?.3 L0 

61 L17 L4.5 L2.8 L9 

.2 

.2 

.2 

L

.6 L46 L2.8 

L

.7 L47 L1.8 

L

1.0 L41 L2.5 

.8 57 1.7 

L

SOLTDc, SOLIDS, L NITRO- 
CHLO- LFLUO- LSILICA, REsTnuE SUM OF ASOLIDS, SOLIDS, AGEN, 

SULFATE LRIDE, LRIDE, LDIS- LAT 180 LCONSTI- L()Is- LDIS- LNO2•NO3 
DIS'" ADIS- ADIS- ASOLVED ADEG. C TOENTS. ASOLVED ASOLVED ADIS- 
SOLVED SOLVED SOLVED (MG/L DTS- DIS- (TONS (TONS SOLVED 
(MG/L (MG/L (MG/L AS SOLVED SOLVED PER PER (MG/L 

DATE AAS 504) AAS CL) AAS F) AsIO2) L(mG/i ) L(MG/L) AAC-FT) ADAY) AAS N) 

OCT 
19... L12 L2.3 L<.1 L8.2 LA3 L72 L.11 L285 L<.10 

JAN 
05... L11 L2.1 L<.1 L10 L86 L73 L.12 L337 L.14 
APR 
12... A13 A2.7 A<.1 A9.4 L92 L71 L.13 L509 L.11 

UHL 
14... L6.3 L2.0 L<.1 L7.9 L91 L76 L.12 L178 L<.10 



AAA

 

A
 
33STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040000 ONTONAGON RIVER NEAR ROCKLAND, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


NITROANITRO...A pHns-ASEDIAPH05-A SED. 
GEN, GEN.AMo.APHos- PHORUS, PHATE,AMENT, SUSP. 

AMMONIA MONIA • PHOS-AA SEPT-DIS....AORTHO,ASIEVE 

DIS- ORGANIC PHORUS, 015- DIS—L


PHORUS. ORTHO,AA

DIS- MENT, CHARGE. DIAM. 


SOLVED TOTAL SOLVED SOLVED SUS-AA% FINER
TOTALAAASOLVEDL SUS-A

(mn/L (MG/L (MG/L cmG/L (MG/L (MG/L PENDED ()ENDED THAN 


DATEAAS N) AS N)AAAS P1AA(MG/L)AA
AS P)A .062 MM
AS P) AS PO4) (T/DAY)A


OCT 

19...A.040A.60 .030 .12 41AA141A
.070AA.040AA 100 


JAN 

05...A.020A.30 .020 29A
114A

APR 

12...A.020A.60 .050 .12 104AA


.020AA<.0)0AA 76 


576A
JUL 
14...A.020A.30 .020 9 

.070AA.040AA 91 


q9
.040AA<.010AA 18A


CHRO..
ALUM-ABERYL-A
 LEAD♦INUM, ARSENIC BARIUM♦ LIUM, CADMIUM MIUM, COBALT, COPPER, IRON♦ 
(I's—LDIS....ADIS-
DIS.. nts—LDIS-ADIS—L


SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 

DIS- DIS... PIS..AAAA


(UG/L

(UG/L (UG/L (UG/LA(UG/LA(UG/LA
TIMEA(UG/LAAA(UD/)L(UG/LA(UG/LA


AS PR)
AS CO)AAS FE)A
AS AS)AAS RE) AS CR)AAS CU)A
DATEAAS AL)AAS 8A)AAS CD)AA


OCT 
 310A1
44A<1AA<3AA3A


JAN 

240A1A<1 <1
19... 1630AA


5 280AA4
36A<1AA<3AA

APR 

05... 1500AA30A1A<1 <1 


560A5
3A
<1 3A

JUL 


490A63A<1AA<3A
12_... 1600AA1A


190A2
<1A2A
<1 <1AA<3A
14... 1015AA30A1 100AA


STRON- VANA-
MANGA-AMOLYR-A
 
TIUM, DIUM, ZINC.
LITHIUM NESE* MERCURY DENUM, NICKEL. NIUM. SILVER♦ 

DIS DIS-
DIS-A
DISADIS-AA
°I5—LDIS-
 SOLVED SOLVED
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 

(UG/L (UG/LAA(UG/LAA(UG/LA(UG/LA
(UG/L (UC,/L (UG/LAA(UG/LA(UG/L 


AS SR) AS ZN)
AS HG) AS NI)AAS AG)AAS V)AA
DATEAAS LI) AS MN)AAAS MO)AAAS SE)A


OCT 

<1A<6.0A7
33A
<4 <.1 <10AA<1A
19...A16AA 1A


<4
JAN 
1A<1A<6.0A
<4 <.1 <10AA<1A33A


APR 

05...A13AA


11
<6.0A
31A


JUL 

12...A<4 24AA<.1 <10AA2 <1 <1AAA


<6.0A
<1A42A
14...A<4A3A<.1 <10AA1A<1A 11 




34L STREAMS TRIBUTARY TO LAKE SUPERIOR 


04040500 STURGEON RIVER NEAR SIDNAW, MI 


LOCATION.--Lat 46°35'03", long 88°34'33", in NE1/4 SE1/4 sec.5, T.48 N., R.34 W., Baraga County, Hydrologic Unit 

04020104, on right bank 30 ft downstream from highway bridge, 3.0 mi downstream from Rock River, 3.5 mi 

northwest of Covington, 6.5 mi upstream from Perch River, 8.5 mi northeast of Sidnaw, and at mile 71. 


DRAINAGE AREA.--171 mil. 


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 National Geodetic Vertical Datum of 1929. October 1912 

to September 1915, nonrecording gage at site 200 ft upstream at different datum.L
Apr. 2, 1943 to Oct. 1, 1946, 

nonrecording gage at present site and datum. 


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


AVERAGE DISCHARGE.--43 years, 217 ft3/s, 17.23 in/yr. 


EXTREMES k'OR PERIOD OF RECORD.--Maximum discharge, 4,630 ft3/s Apr. 24, 1960, gage height, 11.63 ft; minimum, 

2.7 ft /s Sept. 13, 1976, gage height, 3.17 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,830 ft3/s Apr. 28, gage height, 7.82 ft; minimum, 12 ft3/s 

Sept. 2, 3, 4, gage height, 3.51 ft. 


IN CUBIC FEET TO SEPTEMPEP 

MEAN VALUES 


DISCHARGE.LPER SECOND, WATER YEAR oCTORER 1982 1983 

DAY OCT NOVLDEC JAN FER MAR APRLLMAY JUNLJOL AUG SEP 

1 770 369 258 245 105 105 164 1020 1350 90 23 14 
2 246 336 297 227 105 105 176 835 962 85 24 14 
3 321 321 342 224 105 105 185 725 800 87 29 13 
4 315 315 336 202 110 110 178 650 1390 180 32 14 
5 276 306 303 188 110 190 171 575 1430 214 32 26 

6 115 303 288 176 110 450 192 500 1140 178 29 100 
7 405 288 237 165 110 815 188 424 815 136 25 140 
8 414 303 230 155 110 860 185 381 630 111 22 159 
9 396 288 225 150 110 790 209 342 485 96 19 136 
10 620 276 220 145 110 635 214 303 396 84 27 130 

11 605 330 215 140 110 640 222 270 348 73 87 178 
12 645 393 210 135 110 580 217 240 297 67 101 183 
13 600 400 205 130 110 550 318 232 255 60 80 153 
14 535 410 200 130 110 510 600 261 224 56 59 119 
15 448 380 188 125 110 4­,,8 645 264 258 49 46 98 

16 347 350 166 120 110 3.1 535 235 34? 44 37 95 
17 349 320 155 120 110 351 460 209 357 53 33 98 
18 330 300 151 120 105 330 393 192 318 53 28 101 
19 306 369 153 115 105 288 366 176 264 52 25 96 
20 620 670 153 115 105 270 381 171 222 48 22 209 

21 795 815 151 115 105 240 460 176 195 41 21 300 
22 780 755 148 115 105 230 635 405 270 38 20 339 
23 720 640 148 110 105 220 765 1270 300 35 19 336 
24 690 480 157 110 105 210 825 1440 237 32 16 291 
25 695 432 300 110 105 205 948 1200 190 30 16 235 

26 670 387 420 110 105 200 1240 840 178 26 17 195 
27 625 348 390 110 105 197 1630 640 153 25 18 164 
28 585 300 363 110 105 188 1790 490 134 24 18 144 
29 560 270 339 105 190 1580 670 113 23 19 128 
30 500 255 290 105 173 1280 1360 98 22 18 111 
31 420 --- 260 105 164 --- 1530 --- 22 16 ---

TOTAL 15442 11709 7498 4332 3010 10680 17152 18026 14151 2134 978 4319 
MEAN 499 390 242 140 108 345 572 581 472 68.8 31.5 144 
MAX 795 815 420 245 110 960 1790 1530 1430 214 101 339 
MIN 246 255 148 105 105 105 164 171 98 22 16 13 
CFSM 2.91 2.28 1.42 .82 .63 2.02 3.35 3.40 2.76 .40 .18 .84 
IN. 3.36 2.55 1.63 .94 .65 2.12 3.73 3.92 3.08 .46 .21 .94 

CAL YR 1992L112196 MEAN 307L13 CFSM 1.80TOTAL MAX 2690 MINLIN 24.41 
WTR YR 1993L109431 MAX 1790 MINLCFSMLIN 23.81TOTAL MEAN 300L1 1.75 

http:1,214.40


35 STREAMS TRIBUTARY TO LAKE SUPERIOR� 

04041500 STURGEON RIVER NEAR ALSTON, MI 

LOCATION.--Lat 46°43'35", long 88°39'43", in SE1/4 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 upstream 
from Clear Creek, 5.0 mi southeast of Alston, and at mile 45. 

DRAINAGE AREA.--346 mil . 

PERIOD OF RECORD.--February 1932 to June 1941, October 1942 to current year. Monthly discharge only for 
some periods, published in WSP 1307. 

GAGE.--Water-stage recorder. Datum of gage is 710.3 ft mean tide at New York City datum (levels by Corps of 
Engineers). Prior to Jan. 5, 1948, nonrecording gage and Jan. 5, 1948 to Sept. 30, 1963, water-stage recorder 
at same site at datum 40.00 ft lower. 

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

AVERAGE DISCHARGE.--49 years, (water years 1933-40, 1943-83), 423 ft3/s,16.60 in/yr. 

EXTREMES FOR PERIOD OF RECORD --Maximum discharge, 7,360 ft 3/s Apr. 24, 1960, gage height, 13.09 ft,present 
datum; minimum daily, 1 ft 5/s Aug. 14-19, 1960. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,540 ft 3/s June 2, gage height, 7.44 ft; minimum, 14 ft 3 /s 
Mar. 24, 26, Apr. 3, 4, gage height, 2.71 ft; minimum daily, 18 ft /s July 2, 3, 31. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DEC MARLMAY JULLL
DAY OCT NOVLJAN FEB APRLJUN AUG SEP 


1 402 600 400 606 265 263 405 1490 1530 211L169 269 
2 408 600 394 413 265 309 405 1240 1660 18L167 196 
3 403 600 416 327 261 310 315 1200 1410 18L144 164 
4 415 600 584 314 263 400 301 938 1970 214L169 149 
5 407 400 584 303 265 408 259 847 1970 213L168 173 

6 408 400 589 303 ?65 425 307 850 1810 211L168 216 
7 89? 600 596 302 265 1560 308 849 1160 214L167 252 
8 
9 

745 
607 

600 
600 

402 
319 

303 
304 

265 
263 

1890 
1750 

311 
311 

685 
593 

1180 
722 

216L167 286 
216L168 306 

10 924 400 303 302 263 1390 396 403 609 216L167 334 

11 860 400 306 306 199 1060 432 398 611 216L267 346 
12 946 400 309 305 262 714 603 400 609 66L267 362 
13 982 900 312 304 259 953 599 395 613 66L267 370 
14 74? 600 311 304 203 998 603 398 617 66L264 342 
15 606 600 310 305 261 889 1090 401 620 68L218 306 

16 607 600 309 306 262 882 1300 403 619 68L168 286 
17 607 600 308 308 259 813 814 401 1160 67L183 276 
18 600 600 307 309 262 611 608 398 1290 68L216 272 
19 610 600 308 264 260 611 599 396 1000 70L215 272 
20 1000 1000 309 265 261 608 606 361 686 70L217 322 

21 1530 1300 306 264 261 689 605 349 596 67L205 428 
22 1100 900 307 264 262 609 982 351 598 70L261 510 
23 1100 900 311 261 262 608 1330 563 583 69L310 556 
24 1060 849 309 262 260 406 1320 2330 406 70L343 547 
25 1060 674 395 264 262 394 1360 1600 418 69L402 497 

26 918 594 592 264 261 403 1630 1360 591 70L392 440 
27 870 585 590 264 265 408 1970 1140 265 67L478 390 
28 764 587 528 263 263 403 2150 1110 382 69L468 351 
29 689 395 600 263 --- 394 2140 1120 380 68L402 320 
30 839 399 595 263 403 1850 1130 209 68L342 297 
31 840 --- 602 265 407 --- 1250 --- 18L346 ---

TOTAL 23941 18883 12811 9350 7224 21848 25909 25349 26274 5177L7885 9835 
MEAN 
MAX 

772 
1530 

629 
1300 

413 
602 

302 
606 

258 
265 

705 
1890 

864 
2150 

818 
2330 

876 
1970 

167L254 328 
216L478 556 

MIN 
CFSM 

402 
2.23 

395 
1.82 

303 
1.19 

261 
.87 

199 
.75 

263 
2.04 

259 
2.50 

349 
2.36 

209 
2.53 

18L144 149 
.48L.73 .95 

IN. 2.57 2.03 1.38 1.01 .78 2.15 2.79 2.73 2.82 .56L.85 1.06 

CAL YP 19P2 TOTAL 188209L
MEAN 516LMAX 3360 MIN 16LLIN 20.24
CFSM 1.49L

WTR YR 1983 TOTAL 194486L
MEAN 53iL
MAX 2330 MIN 18LLIN 20.91
CFSM 1.54L


http:ft3/s,16.60
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STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043004 STURGEON RIVER NEAR CHASSELL, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 46°58'28", long 88°31'21", in NE1/4 SW1/4 sec.20, T.53 N., R.33 W., Houghton County, Hydrologic 

Unit 04020104, 2.2 mi upstream from bridge on county road, 3.5 mi south of Chassell, and at mile 5.2. 


DRAINAGE AREA.--723 mi2. 


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


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: March 1978 to September 1981. 

WATER TEMPERATURES: March 1978 to September 1981. 


REMARKS.--Quarterly samples were collected during the year as a cross-section sample at bridge 2.2 mi downstream. 

Diurnal fluctuation and occasional slight regulation by powerplant at Prickett Dam at mile 45. Complete 

ice cover during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 267 micromhos Feb. 19, 1980; minimum daily, 46 micromhos Apr. 26, 27, 

29, 1979. 

WATER TEMPERATURES: Maximum daily, 26.0°C July 26, 1978, July 13, 1979; minimum daily, 0.0°C on many 

days during winter periods. 


4 YFAD OrTnPFP 1942 TO srP7Em8FR 1981wATFP 011A) TTY 0 ITA. ,q1TFi­

OXYGEN. COLT- STRFP-
cur_ DIS- FoRm, TOCOCCI 

GT­ FAM- ciF C SOLVED FFCAL, FECAL. 
FLow, 

TMSTAN-
roN.-
CAirT-

PH 
(STAND- TF'4PFp-

TOP- OXYGEN, (PEP- 0.7 KF AGAP 
aTn-�OTS-�CENT 104-mF (COLS. 

TimF TAMFnUS Ar6C1•.• APn ATIIPF ITV SOLVED SATIIP- (COLS./ PEP 
nATF (CFc) (umi-nS) (OPn C) (NTO) (mr./L) ATION) 100 ML) 100 ML) 

OCT 
L
 10.4LARL130 


JA". 

'44L 3.6L
1160L7.6L
2n... 1210L 7.0L


L
.,-,L 12.8L91LK4L94 

APO 


1 1... L1130L166nL.-46L7.5L7.3L94LK4L67 


1145L023L7.3L3.6,L
0... .0L


3.0L1?.?L

AO 

L
 HS 56LL
230
11'DL21.5L
13... 111sLs4mL7.7L5.5L7.1L


,AGNF- SOOTOm POTAS- ALKA- CAPRON 
HADO- cALrT.I. SODrilm, AD-LST04, LTNITY nInxInF 
NEGS DIs- Dig- OIS-Lnis-cope-LLA8L
(m6/1_ col vo=11 S,LVF)1 colvro TIONL) SOLVE()(mG/LL

AS (M(:/I_ 16/1 (MD/1 0ATIOLASL
SOLVE(L


( , PFOrPmT (MC,/LL(mG/L 
nATF CACo3) AS CA) A6 'AG) AS rIA) CnnTHM AS K)LAS CO?)CACO3)L


OrT 
2.6 


JAM 

36...L
 

20...L47L3.4L10L2L.8L
13L2.5L. 47L


--L 44L4.3
.6L

AD p 

12L2.?L.P 43L2.6 

.1, 0. 
13...L61L4.4L2.7L9L.2L.9 57 2.2 

13...L44L3.3LoL.8LL


17L


srLTn(7 • SOLIDS,L NITP0-

CHI 0-LSTLTCA.
FLUO-LPFsTO1IF SOm OF SOLIDS, SOLIDS. GEN, 

cm_F- A7F SIDE,LAT 14,, (116511- 015- NO2+NO3QTnE.LOlc-L DIS-
nTS- OIS- '.IS- sn)vFn nEn. C T,IFNTS, SOLVED SOLVED DIES-
soLvFD soLvcn SOLVED (mn/1 roc_. OTS- (TONS (TONS SOLVED 
(MC/I_ (MD/L_ (mn/L AS 1vvr) SOLVED PEP PER (MG/L 

nATF AS S(14) AS CL) AS F) STo2) (Mr;/1 ) (MG/L) 4C-FT) DAY) AS N) 

nrT 
7.8L69L247L


JAM 

(16,... 11LL<.1L 199L


l'iL
Pn...L2.? <.1LL79L.11L<.10 


2.11L .11L.16 


APP 

13... 6.3 1.9 <.1 0.0 23 62 .03 103 .12 


Jo) 

6.7L<.1LL05LL76L141L
13...L1.6 7.9 .13L<.10 
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STREAMS TRIBUTARY TO LAKE SUPERIORA
 

04043004 STURGEON RIVER NEAR CHASSELL, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


NITP0- PHns- PROS-L 
r;FM.Am_ PHns- pHnous, PHATF, =;.

GF"L
Amm0,!IA 'vONIA ORTHn. nwrHn. SEM- IS­.-

nrc-L pl7r-. DIAM.
nPGANTC °Ts- nTS- MENT, CHARGE. SIEVE 

Sn1VFnL SnIVFO SOLVFn % FINERTOTAL S=in SUS- SUS-
(M(/l.L (Mc,,L PENOED PF.NnFn . THAN(MG/L. (mG /L

HATE AS N) AS N) AS 0) Ac 0) AS °04) (MG/L) (T/DAY) .062 MM 

nr7 

.030 .40 .040 .060 .010 19 60 100
•09JAN 

L

.030 .90 .n2n .n30 .010 16L73
.03 40L


APPAPP 
11... .3n <.0)0 <.010 54L73.040 242L


11... .030 .40 .040 .020 <.010 6L998.9L


9FPvl- CH90-
ARSENT(' HIRIUm. CAnmTNN mIUm. COBALT. CnPPFp, IRON. LEAD,

LLLL
nTs- 0IS- nIs- nT9- nTS- nIS- DTS- DIS- DIS-
cOLVFn 90Tvrn snLvEn sni vrn SOLVFD snLvF0 SOLVED SnLvrn snuiFn SOLVEDLLL
TIME (uG/L (UG/T. (UrV, (UG/L (UG/L ((1G/L_L(UG/L (uG/L L (UG/L


GATE AS AL) AS AS) AS PA) AS 9F) AS Cn) AS CP) AS CO) AS CII) AS FF) AS PB) 


nCT 
20... 1230 90 2 51 <1 <1 <1 <3LL3 340LL3 
JAN 
06... 1145 10 1 -- <1L3L4 
ADP 
13... 1130 70 1 57 <1 ,1 4L<3L7 300LL6 

JUL 
1119 40 1 100 <1 <1 <1 <3LL7 430LL7 

mANGA- mOLYR- SFLE- sTRnm- VANA-

ITTHTIN NrSF. MFP(7104), ufFNum. mTrI<FL. SILVER, ntum, ZINC,
NTOm. TIUm.L

nIS- nTs- nIs- nIS- nTs- OIS- nIS- DTS- nTs­
snLvrn S(11vE0 SuLVFO snLvEn SnLVFD SOLVEnLSOLVEDsnlvi=o snLVFn SOLVE() 

(" (uG/T (UG/L(HG/T, (WL cur./1_ (UG/L (uG/L OJG/L (uG/LL(UG/L 

rATrLAS mN) AS MO) A9 NT) AS Sr) AS SP)LAS 7N)
AS LT) AS HG) AS AG) AS V) 

("CT 

2n... <4 15 <.1 <10 <1 3?L5
? <1LL<6.0 -L


JAN 
0A... <.1 1 <1L --

APP 
13... <4 19 <.1 <10 ? <1L<1L3? <6.0LL<3 

‘11!I 
13... <4 20 <.1 <10 1 <1L<1L45 <6.0LL14 



38L STREAMS TRIBUTARY TO LAKE SUPERIOR 


04043050 TRAP ROCK RIVER NEAR LAKE LINDEN, MI 


LOCATION.--Lat 47°13'43.. long 88°23'07", in SE1/4 SE1/4 sec.20, T.56 N., R.32 W., Houghton County, Hydrologic 

Unit 04020103, on right bank 20 ft upstream from bridge on county highway, 2.0 mi northeast of Lake Linden, 

and 3.0 mi upstream from mouth. 


DRAINAGE AREA.--28.0 mi2. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1966 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 621.7 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Water-discharge records good. From April 1973 to December 1977, flow includes about 0.1 ft3/s mine 

pumpage. Small diversions for sprinkler irrigation. 


AVERAGE DISCHARGE.--l7 years, 45.4 ft3/s, 22.02 in/yr. 


EXTREMES FOR PEROD OF RECORD.--Maximum discharge, 1,590 ft3/s May 10, 1979, gage height, 10.72 ft; minimum 

daily, 6.8 ft /s Oct. 3, 1976; minimum gage height, 3.85 ft June 23, 1977. 


EXTREMES FOR CURRENT YEAR.--Maxj,mum discharge, 522 ft3/s Apr. 27, gage height, 7.29 ft, only peak above base 

of 380 ft)/s; minimum, 12 ft3/s Aug. 9, 10, 17, 18, 19, 26, 27, 28, 29, gage height, 3.91 ft. 


DISCHARGE. IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DEC MAR MAY JUNLAUG
DAY OCT NOVLJANLFERLAPRL JUL SEP 


1 24 47 41 33 24 31 36 133 116 25 16 20 
2 21 42 55 31 24 29 55 119 80 23 15 17 
3 35 40 69 30 24 28 62 108 66 26 16 16 
4 29 58 58 30 24 ?9 54 93 127 38 16 15 
5 25 62 49 29 24 15 48 80 122 30 15 60 

6 60 58 42 29 24 57 61 70 80 25 14 63 
7 108 51 37 29 24 125 59 62 61 22 14 36 
8 9? 59 34 28 24 192 61 55 52 20 13 26 
9 61 59 33 29 24 159 82 49 51 19 13 22 
10 153 61 31 29 24 114 103 46 45 18 14 25 

11 134 128 30 29 24 105 114 41 39 17 18 31 
12 113 129 29 29 24 94 92 38 34 16 15 23 
13 88 105 29 29 24 82 197 39 32 16 14 20 
14 67 83 29 28 25 77 286 39 29 16 14 18 
15 53 70 29 27 26 67 169 35 31 15 14 17 

16 44 62 29 27 25 60 109 33 52 15 13 22 
17 38 57 29 27 25 56 91 31 39 15 13 23 
18 35 54 29 26 25 52 78 29 31 16 13 22 
19 34 64 29 26 25 48 75 29 28 15 29 21 
20 78 174 29 26 26 45 91 32 26 14 20 25 

21 89 176 28 26 27 43 125 34 25 14 16 27 
22 75 99 27 26 27 40 160 53 27 14 16 23 
23 76 77 29 26 27 39 204 182 25 14 15 21 
24 86 62 36 26 26 38 243 104 24 14 14 19 
25 113 56 58 25 26 37 280 71 23 14 14 18 

26 107 48 60 25 25 36 364 55 32 14 13 17 
27 84 42 48 25 25 35 416 46 31 13 12 16 
28 78 39 40 25 30 14 293 39 26 13 13 16 
29 78 38 35 25 --- 32 221 118 23 13 22 16 
30 71 36 35 25 32 172 303 23 13 51 18 
31 56 --- 35 25 11 --- 210 17 27 

TOTAL 2205 2136 1171 850 702 1882 4401 2376 1400 554 522 713 
MEAN 71.1 71.2 37.8 27.4 25.1 60.7 147 76.6 46.7 17.9 16.8 23.8 
MAX 153 176 69 33 30 192 416 303 127 38 51 63 
MIN 21 36 27 25 24 ?8 36 29 23 13 12 15 
CFSM 2.54 2.54 1.35 .98 .90 2.17 5.25 2.74 1.67 .64 .60 .85 
IN. 2.93 2.84 1.56 1.13 .93 2.50 5.85 3.16 1.86 .74 .69 .95 

CAL YR 1982LTOTAL 21339 MEAN 58.5LMAX 998LMIN 14LCFSM 2.09 IN 28.35 
WTR YR 1983LTOTAL 18912 MEAN 51.6LMAX 416LMIN 12LCFSM 1.85 IN 25.13 
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04043050 TRAP ROCK RIVER NEAR LAKE LINDEN, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: October 1971 to current year. 


INSTRUMENTATION.--Temperature recorder since Oct. 1, 1971. 


REMARKS.--Complete ice cover during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.5° July 30, 1975, July 14, 15, 1983; minimum, 0.0°C on many days during 

winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 24.5°C July 14, 15; minimum, 0.0°C on many days during winter period. 


TEMPERATURE, WATER (DEG. C). WATER YEAR OCTOBER 1982 TO SEPTEMBER 1943 


MIN MINLLLmTNLLMINLLMAXL
DAY MAXLLMAX MAX MAX MAX MINLLMIN 


OCTOBER NOVEMBER DFCEMRFR JANUARY FEBRUARY MARCH 

1 12.0 10.0 5.5 4.5 2.5 2.0 .5 .5 .5 .5 1.5 .5
2 11.5 9.5 6.0 5.5 3.0 2.5 .5 .5 .5 .5 1.5 .5 

3 11.5 10.0 5.5 5.0 3.0 3.0 .5 .5 .5 .5 2.0 1.5
4 10.5 8.5 5.0 3.5 3.0 2.5 .5 .5 .5 .5 2.0 2.0
5 11.0 9.0 4.0 2.5 2.5 2.0 .5 .5 .5 .5 2.0 2.0 

6 10.5 9.0 2.5 2.0 
 2.0 .5 .5 .5 .5 .5 2.0 1.5
7 9.5 9.5 2.5 1.5 .5 .5 .5 .5 .5 .5 1.5 .5
8 
 9.5 8.5 3.5 2.5 .5 .5 .5 .5 .5 .5 .5 .0
9 
 8.5 8.0 3.5 3.0 .5 .5 .5 .5 .5 .5 .0 .0
10 9.5 8.5 3.0 3.0 .5 .5 1.0 .5 .5 .5 .0 .0 


11 9.5 9.0 3.5 3.0 .5 .5 1.0 .5 .5 .5 .0 .0
12 9.5 9.0 3.5 .5 
 .5 .5 .5 .5 .5 .5 .0 .0
13 9.5 9.0 .5 .5 .5 
 .5 .5 .5 1.5 .5 .5 .0
14 9.5 8.5 1.0 .5 .5 .5 .5 .5 1.5 1.5 .5 .0
15 
 9.0 7.0 1.0 .5 .5 .5 .5 .5 1.5 1.5 1.0 .0 

16 7.0 6.0 2.0 1.0 .5 .5 .5 .5 1.5 1.5 1.5 17 6.0 5.0 .5
2.0 1.5 .5 .5 .5 .5 2.0 1.5 1.5 1.0
18 7.0 5.0 1.5 1.0 1.0 .5 .5 .5 1.5 .5 1.5 .5
19 7.0 6.5 2.5 1.5 1.5 1.0 .5 .5 2.5 
 1.5 .5 .0
20 6.5 2.0 3.5 2.5 1.5 1.0 .5 .5 2.0 2.0 .5 .0 

21 3.5 ?.0 3.5 1.5 1.0 1.0 .5 .5 2.0 1.5 .5 .0
22 4.0 3.0 2.0 1.5 
 1.5 1.0 .5 .5 1.5 1.0 .5 3 .03.5 2.5 2.0 1.0 2.0 
 1.5 .5 .5 1.5 1.0 .5 .0
4 4.0 3.0 1.0 .5 2.0 2.0 .5 .5 1.0 .0 .0 .0
5 5.0 4.0
 1.0 .5 2_.0 .5 .5 .5 1.0 .0 .5 .0 

6 5.0 4.0 .5 
 .5 .5 .5 .5 .5 .0 .0 2.0 .0
7 5.5 4.5 .5 
 .5 .5 .5 .5 .5 3.0 .0 2.0 1.5
8 6.5 5.5 1.0 .5 
 .5 .5 .5 .5 3.0 1.5 3.5 1.0
9 7.0 6.5 1.0 .5 .5 
 .5 .5 .5 3.0 .5
0 6.5 5.0 2.0 1.0 .5 .5 .5 .5 2.5 1.5
1 5.0 4.0 
 --- --- .5 .5 .5 .5 4.0 2.5 

NTH 12.0 2.0 6.0 .5 3.0 .5 1.0 .5 3.0 .0 4.0 .0 


2
2
2

2
2

3

2
2
3

MO
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40 STREAMS TRIBUTARY Tn LAKE SUPERIOR 


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


TEMPERATURE, WATER (DEG. C1, WATFR YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAYLMIN
MAXLMAX MINLLL
MAX MTNLLMAX MAXL
MAX MINLLMINLLMIN 


APRIL MAY JUNE JULY 
 AUGUST SEPTEMBER 


1 4.5 2.5 7.5 
 4.5 13.5 9.5 19.0 15.5 21.5 17.0 19.0 15.5
2 3.0 2.0 
 8.5 6.0 15.0 11.5 20.0 15.5 22.0 17.5 20.5 16.5
3 3.0 2.0 9.0 6.0 
 14.5 12.0 19.0 16.0 21.5 19.5 20.0 17.0
4 2.5 1.5 
 9.0 7.5 13.0 
 11.0 17.5 16.0 19.5 17.0 19.5 17.5
5 4.5 2.0 9.0 6.0 
 13.0 10.0 17.0 13.0 21.0 16.5 17.5 16.5 

6 3.0 2.0 9.5 6.5 
 14.0 10.5 18.0 12.5 22.5 18.5 18.0 16.5
7 3.0 1.5 9.5 7.5 
 14.0 10.5 21.0 14.5 22.5 17.5 17.0 15.0
8 4.5 1.5 9.5 6.5 
 12.5 10.5 22.0 17.5 22.5 19.5 18.0 14.5
9 
 3.0 1.0 10.0 6.0 
 14.5 10.0 20.5 16.5 20.5 16.5 18.0 17.0
10 ?.5 1.0 11.0 6.5 15.0 10.5 20.5 15.5 18.5 16.0 17.5 16.0 


11 2.0 1.0 13.0 8.0 17.5 12.5 
 22.5 16.5 19.0 15.0 15.5 14.0
12 4.0 1.0 13.0 9.5 18.5 14.5 
 22.0 17.0 19.5 14.5 15.0 13.5
13 3.0 1.0 11.5 10.5 19.0 15.0 22.5 17.5 19.0 15.5 14.0
14 1.5 1.0 11.0 9.0 19.5 15.5 24.5 19.0 21.0 17.0 13.5 
11.0 

10.5
15 1.5 1.0 11.0 7.5 19.0 16.0 24.5 20.0 20.5 17.0 12.5 9.5 


16 
17 
18 
19 
20 

1.5 
3.0 
3.5 
4.5 
6.0 

1.0 
1.0 
1.0 
1.0 
2.0 

10.0 
11.5 
13.0 
12.0 
11.0 

7.0 
6.5 
8.0 
9.0 
8.0 

17.0 
16.0 
17.0 
17.5 
18.5 

14.0 
13.5 
12.5 
12.5 
13.0 

24.0 
24.0 
22.5 
23.0 
22.0 

19.5 
20.0 
18.5 
18.5 
18.5 

21.0 
21.0 
20.5 
21.0 
20.5 

18.0 
18.0 
17.0 
18.5 
17.0 

12.0 
12.5 
13.5 
13.0 
11.5 

11.0 
10.5 
12.0 
11.5 
11.0 

21 
22 
23 
24 
25 

5.5 
6.0 
6.0 
6.0 
7.0 

2.5 
2.5 
2.0 
2.0 
2.0 

13.5 
12.5 
12.5 
12.5 
11.5 

9.5 
10.5 
9.5 
10.0 
8.0 

18.0 
20.5 
71.0 
20.0 
19.0 

15.0 
15.5 
16.5 
15.5 
15.5 

22.5 
21.5 
22.5 
21.0 
21.0 

18.5 
17.0 
18.5 
17.5 
16.0 

19.5 
19.5 
18.5 
18.0 
18.5 

17.0 
16.5 
15.5 
15.5 
15.0 

11.5 
10.5 
10.5 
11.0 
12.0 

10.0 
9.5 
8.5 
7.5 
8.5 

26 
27 
28 
29 
30 
31 

7.0 
6.5 
6.0 
6.5 
6.S 
---

2.5 
4.0 
3.5 
5.0 
4.5 
---

12.0 
13.0 
11.5 
10.0 
8.5 
11.0 

8.0 
8.5 
9.5 
8.5 
8.5 
8.5 

18.0 
17.0 
18.0 
17.0 
1R.5 
---

16.5 
14.5 
13.0 
13.0 
14.5 
---

21.0 
21.0 
22.0 
23.5 
22.5 
20.5 

16.5 
17.0 
18.0 
19.0 
18.5 
18.0 

20.0 
20.0 
20.0 
19.0 
19.5 
19.0 

17.5 
17.0 
17.0 
16.5 
17.0 
16.5 

12.5 
12.0 
13.0 
13.5 
13.0 
---

9.0 
9.5 
10.0 
12.0 
12.5 
---

MONTH 7.0 1.0 13.5 4.5 ?1.0 9,5 24.5 12.5 22.5 14.5 20.5 7.5 



  

   
   

41 STREAMS TRIBUTARY TO LAKE SUPERIORL
 

04044400 CARP RIVER NEAR NEGAUNEE, MI 


LOCATION.--Lat 46°31'29", long 87°34'25", in SE1/4 sec.29, T.48 N., R.26 W., Marquette County, Hyrologic Unit 

04020105, on right bank 30 ft downstream from bridge on U.S. Highway 41, and 2.0 mi northeast of Negaunee. 


DRAINAGE AREA.--51.4 mil. 


PERIOD OF RECORD.--July 1961 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 1,319.90 ft National Geodetic Vertical Datum of 1929 (Michigan 

Department of Highway and Transportation benchmark). 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 stoiage 

reservoir (capacity, 22,500 acre-ft) 5 mi upstream. The city of Ishpeming diverted an average of 2.3 ft)/s 

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

the year. 


AVERAGE DISCHARGE.--22 years, 61.4 ft3/s. 


EXTREMES FOR PERI01 OF RECORD.--Maximum discharge, 545 ft3/s May 30, 1983, gage height, 5.46 ft; 

minimulp, 3.7 ft /s July 29, 1965; minimum gage height, 1.94 ft Aug. 1, 1962; minimum daily discharge, 

3.9 ft /s July 29, 30, 1965. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 545 ft3/s May 30, gage height, 5.46 ft; minimum, 22 ft3/s 

Feb. 3, gage height, 2.45 ft, result of freezeup. 


DISCHARGE, IN CUBIC FEET PER 	 SECOND, WATER YEAR OCTOBER�1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVLDEC JAN FEU MAR APR MAY JUN JUL AUG SEP 

1 51 52 50 60 42 54 57 113 154 75 71 66 

2 49 51 53 58 39 54 61 104 120 74 69 70 

3 50 51 57 56 35 54 60 98 113 76 71 69 
4 48 52 55 55 40 55 59 93 141 89 72 69 
5 47 52 51 54 45 59 58 85 135 85 70 73 

6 51 52 48 54 50 64 59 82 109 77 68 78 
7 55 51 44 54 52 80 59 83 101 74 67 76 

8 53 53 44 55 53 91 58 79 96 72 67 70 

9 51 52 44 55 53 96 60 73 94 72 66 65 
10 72 51 45 54 53 78 61 72 92 71 70 67 

11 83 57 45 53 54 104 62 72 89 70 84 69 

12 70 82 46 51 54 83 60 72 86 70 79 66 

13 61 93 46 50 54 72 65 71 84 69 71 64 

14 57 65 46 49 54 69 94 71 82 69 67 62 
15 55 62 46 48 54 66 116 68 82 68 66 61 

16 55 55 46 48 55 64 104 65 90 69 66 66 
17 53 52 46 48 55 62 88 64 90 70 66 66 
18 52 52 46 48 55 62 77 63 85 70 66 61 
19 51 61 46 49 55 55 72 65 82 70 66 57 
20 65 78 48 5U 55 51 71 66 80 70 66 84 

21 95 69 52 52 55 S0 78 66 79 70 65 91 
22 78 59 61 53 55 68 90 72 79 70 65 71 
23 70 55 67 54 55 64 99 124 79 70 66 62 
24 73 54 71 52 55 61 110 105 77 70 66 59 
25 77 57 79 50 56 62 126 79 77 69 66 57 

26 67 52 87 49 55 58 166 71 78 69 65 56 
27 60 40 77 48 54 58 228 68 77 69 64 56 
28 58 56 69 4/ 55 58 212 65 77 68 59 56 
29 57 53 68 46 --- 59 162 144 75 68 61 55 
30 58 52 66 45 56 143 430 75 68 65 56 
31 54 -__ 62 44 56 --- 214 --- 70 64 ---

TOTAL 1876 1721 1711 1589 1447 2053 2815 2997 2778 2221 2094 1978 
MEAN 60.5 57.4 55.2 51.3 51.7 66.2 93.8 96.7 92.6 71.6 67.5 65.9 
MAX 95 93 87 60 56 104 228 430 154 89 84 91 
MIN 47 40 44 44 35 51 57 b3 75 68 59 55 

CAL YR 1982 TOTAL 22549 MEAN 61.8 MAX 241 MIN 34 
wTR YR 1983 TOTAL 25280 MEAN 69.3 MAX 430 MIN 35 
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42 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 46°34'30., long 85°16'10", in NE1/4 sec.11, T.48 N., R.8 W., Luce County, Hydrologic Unit 04020202, 

on left bank 0.7 mi upstream from Tahquamenon (Big) Falls, 11.5 mi west of Tahquamenon Paradise, and 19 mi 

northeast of Newberry. 


DRAINAGE AREA.--790 mi2. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--August 1953 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 697 ft from river-profile map (nearest ft). 


REMARKS.--Water-discharge records good. 


AVERAGE DISCHARGE.--30 years, 938 ft3/s, 16.12 in/yr. 


EXTREMES kOR PERIOD OF RECORD.--Maximum discharge, 6,990 ft3/s May 10, 1960, gage height, 10.26 ft; minimum, 

157 ft /s July 26, 1955; minimum gage height, 2.86 ft July 7, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,050 ft3/s Apr. 17, gage height, 7,39 ft; 

minimum, 178 ft /s July 27, 28, 29, gage height, 2.90 ft. 


DISCHARGE,LIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVLDEC JAN FEB MAR APR MAY JUNLJUL AUG SEP 

1 1260 1230 1370 2030 516 64e 887 1090 1550 264 249 317 
2 1190 117U 1310 1970 518 674 914 1080 1670 274 284 306 
3 1100 1140 1290 1880 523 694 974 1210 1720 293 289 299 
4 1030 1160 1280 1770 519 714 1090 1280 1700 295 288 284 
5 936 1e00 1310 1640 513 735 1240 1330 1650 300 292 282 

6 856 1440 1520 1520 507 844 1400 1350 1590 324 279 286 
7 808 1450 1700 141u 504 11440 1540 1330 1480 326 277 289 
8 818 1250 1790 131U 501 1600 1630 1360 1390 318 247 300 
9 857 1460 1710 1210 494 2070 1740 1400 1270 323 238 290 

10 909 1460 1700 1130 488 2310 1870 1410 1170 331 233 291 

11 1040 1e90 1560 1060 483 2640 1980 1370 1070 320 240 304 
12 1120 1450 1480 100u 465 2650 2070 1300 941 291 278 312 
13 1170 1120 1440 961 453 2610 2150 1220 805 290 307 313 
14 1200 1910 1370 919 443 2550 2420 1140 682 276 301 304 
15 1180 2070 129U 896 444 243u 2750 1090 589 262 295 300 

16 1180 2120 1200 864 451 2330 2960 1070 512 257 288 296 
17 1170 2070 1120 812 462 2200 3040 1020 451 254 280 308 
18 1160 2020 1030 754 474 2100 2990 959 411 256 286 322 
19 1100 1960 949 708 484 1940 2910 867 386 247 356 339 
20 1200 2020 885 666 501 1600 2750 817 362 236 508 398 

21 1450 2110 840 622 542 1710 2570 798 335 224 571 528 
22 1620 2180 805 584 591 1650 2370 746 322 222 559 629 
23 1730 2190 782 556 623 1550 2170 715 286 212 527 716 
24 1800 2160 860 540 635 1430 1980 721 284 207 486 763 
25 1780 2070 1100 533 634 1310 1820 725 283 206 438 736 

26 1720 1940 1360 532 623 1210 1660 750 272 206 396 700 
27 1640 1190 1520 529 611 1140 1490 767 271 204 371 653 
28 1550 1680 1740 523 615 1070 1310 748 276 198 355 615 
29 1480 1580 1900 517 --- 1010 1260 826 275 202 342 576 
30 1370 1470 2000 513 970 1160 1210 270 209 326 539 
31 1300 --- 2040 513 919 --- 1400 --- 219 318 ---

TOTAL 38724 49960 42251 30472 14617 48482 57155 33099 24273 8046 10504 12595 
MEAN 1249 1665 1363 983 S22 1564 1905 1068 809 260 339 420 
MAX 1800 2190 2040 e030 635 2650 3040 1410 1720 331 571 763 
MIN 808 1140 782 513 443 642 887 715 270 198 233 282 
CFSM 1.58 2.11 1.73 1.24 .66 1.98 2.41 1.35 1.02 .33 .43 .53 
IN. 1.82 2.35 1.99 1.43 .69 2.28 2.69 1.56 1.14 .38 .49 .59 

CAL YR 1982 TOTAL 400691 MEAN 1u98 MAX 5100 MIN 226 CFSM 1.39 IN 18.87 
vaR YR 1983 TOTAL 370178 MEAN 1014 MAX 3040 MIN 198 CFSM 1.28 IN 17.43 
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43 STREAMS TRIBUTARY TO LAKE SUPERIORL
 

04045500 TAHQUAMENON RIVER NEAR TAHQUAMENON PARADISE, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1967, 1973 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1974 to September 1981. 

WATER TEMPERATURES: October 1974 to September 1981. 


INSTRUMENTATION.--Water-quality monitor October 1975 to September 1981. 


REMARKS.--Quarterly samples were collected during the year as a cross-section sample at cableway 40 ft downstream 

from gage or by wading 300 ft to 1000 ft downstream. Complete ice cover during the winter period at gage. 

Beginning 300 ft downstream, no significant ice cover. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum recorded (water years 1976-81), 238 micromhos Jan. 24, 1977; minimum (water 

years 1976, 1978-81), 34 micromhos Apr. 17, 18, 1976. 


WATER TEMPERATURES (water years 1976-81): Maximum, 26.5°C May 21, 1977; minimum, 0.0°C on many days 

during winter periods. 


,4ATFP ONALITY DATA. wATFP YEAR OCToRFP 1992 TO SEPTEm8FR 1981 

oxv(- - N,LSTREP-4 COLT-
spa._L
 nTs- FORM. TOCOCCT 

si-QcAm- CFTC� SOLVED FECAL, FFCAL, HARD- CALCIUM 
FLOW.�CON- P... , TUR- nXYGFN. (PFP- 0.7 KF AGAR�NESS�oIs-

TNSTAN- nucT- (STAB".!- TF,APFP- RID- OTS- CENT Um-MF (COLS. (MG/L SOLVED 
TIMF TA•Tous ANCF�APo ATNPF ITV soLvFn SATNR- (COLS./ PER AS�(MG/L

rATr-� (CFS)�(lmHoS) (I0-G C) (NTIOLLLlon ML)�100 ML)�CAC03)�AS CA)"^'ITs )LL(MG/L) ATTON)�

()CT 
25... 1 5 1 5 1800 97 7.0 6.0 7.1 8.2 67 24 8? 49�14 

JAN 
11... 1115 1050 112 7.J 1.6 7.4 52 37 97 51�14 

App 

1?...L1440�2070 3.0 10.9 83 K3 Kll�33�
75 1.5A 9.4 

JNL 
12... 1411) ?73 )87 23.0 1.1 7.5 91 K4 100 103�29 

SOLIDS,
mAr.Nr-� SonTU.1 ROTAS- ALKA- CARBONACHLO- Fulo- SILICA. RESIDUE 

SYNm. SODIUM. An-�Slum. 1.INITTT�ninxIOF SULFATE�RIDE.�RIDE,�D1S-�AT 180 
nTs-L sop,-L riff- DIS-015-� ()Ts- LAPLLOTS-AADIS-�SOLVED�DEG. C 

SOlvFn SoivEoLTToN soLvE0 (mn/L soLvPn SOLVED snLvEn SOLVED (MG/L�OTS-
(Mn/L (MG/L PFPCFAT PATTI ( ,,,,G/L AS (MG/L (mG/L (mG/L (MG/L AS SOLVED 

nATF�AC mG) NA)A AS K) CAr011�As CO?) AS AS CL)�AS SID?)�(MG/L)qc SOoTUm 504)� F)�

OCT 
75... 1.s 1.7 5 .1 .3 17 7.2 12 2.4 <.1 6.2 94 

JAN 
11... 3.9 1.3 5 .1 .4 37 3.6 13 1.7 <.1 7.1�84 

APR 
1?... ?.411.3 3 .1 .ti 25 7.7 8.5�2.n�<.1�4.0�51 

.110_ 
12... 7.4 2.6 5 .1 .7 ApA1.7 15 1.8 .1 5.3 137 

soLTns.L t.1T 0o- NjTpn- NTTPO-� pHos-LSERI- SFD. 
silk,OF�cnI Tog. SOLInS,�csrN.�r,EN, r,VN.AM... PHnS- PHORUS. MFNT, SUSP. 
COSSTI- Ns-� Nop•Nos AmmomIA moNIA •� PHORUS,LSEDI-� SIEVEDTs-� PHOS-LORTHO,� DIS-�
TUENTs. cilLvFn SOLVED 015-�')TS- ORnANTC PHOPUS, OTS- OTS- MFNT, CHARGE, DTP.). 
nrs-L(TONS COLVFO 1.'1 TM TOTAL SOLVED SOLVED SUS- SUS- % FINER(TONS SOLVE') 

SOLVFo PFP PFP (Mr /L (mG/L (mG/L (MG/1_ (mA/L (MG/L PENDED PENDED THANA

PATF (MG/I ) nes()LN)AI)AP)AAS P)_ AC-FT)� AS AS AS N) AS AS P) (MG/L) (T/DAY) .062 MM 

OCT 

2C...A61 .13 457 <.10 .020�.90�.000�<o010�<.010� 5 24 96 

JAN 

A
11... 64 .11 2313 .14 .050�.70�.351)�.010�<.010� 2 5.7 100 

APP 
1?... 41 .07 ?85�c.1u�<.010�.30�.01n�<.010�<.011)� 2�11� 100 

JUL 
1 ?...A.19 101 <.10 .50� .010 2 10011C <.1)10� .040 <.010� 1.5 
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44L STREAMS TRIBUTARY TO LAKE SUPERIOR 


04045500 TAHQUAMENON RIVER NEAR TAHOUAMENON PARADISES MI--CONTINUED 


MATER-QUALITY DATA• WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


ALlim- RF0YL- rliPe-
TNIJm. APSFNTC 14A,4Tilm. LIN.. CAn.pim dui., CW3ALT. cnr,,F.P. IPnN. LEAD, 
nIs-L01S-LnTs-LDIs- OTS-LLDIS-DTS-LnIs-LnIS-L Ms-L


cOIVFO SOLVPD snLvFn cnLvFn colvF0 cnLvFn soLvFn SnLVFn SOLVFO SOLVE') 

TTMFL(uG/L (06 /1 ( 06 /L (Nn/L (Nn/I (NG/L (UG/L (NG& (UG/L (UG/L


°ATE As AU AS AS) AS R4) AS PF) As rn) AS CP) AS CO) AS CU) AS FF) AS PR) 


OCT 
25... 1515 130 1 26 <1 <1 <1 <3 3 530 <1 

JAN 
11... 1115 120 1 P4 <1 ,1 31 <3 2 310 2 
AP9 

12... 1440 PO 1 35 <1 <1 <1 <3 1 200 6 

JUL 
1?... 1410 20 1 R1 <1 1 <1 5 <1 170 10 

MAW=A-_ MOLYH-_ SFLS.._ STROM- VANA-
UTTHflim NFS‘,. mFor.juY Di-INIIM, NITCKFI, NTUM. STLVFP. Hum, nIum, ZINC. 

0TS- 015- 015- AS- oTs- DTS- nTs- DIS- nIS- nIs-
SnLVFn SnLvFn sOLvF9 SoLvFn SoLVFn snrvrn soLvFn SOLVFn snofEn SOLVED 
(II0/L (US/L (Nn/L ( 1 16/L (NG/L NIG/L (UG/L (NG/L (0G/L (UG/L 

nATF AS LI) AS ".1) AC tiS Mn) As NT) AS SF) AS AG) AS SP) AS V) AS ZN)H(;)L


OCT 

PC..._<4_13_.1 <10 40 <1 <1 34 <6.0 <4 
JAKI 

11... <4 1 .3 <10 1 <1 33 <6.0 14 
APP 
1?... <4 7 <.1 <10 1 <1 <1 ?3 <6.0 42 

JUL 
12... <4 5 1.1 <10 1 <1 <1 70 <6.0 6 
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45
STREAMS TRIBUTARY TO ST. MARYS RIVERL
 

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 NW1/4 sec.10. T.47 N., R.1 W., Chippewa County, Hydrologic 

Unit 04020300, at Sault Ste. Marie municipal raw-water intake at Big Point, 2.6 mi west of the International 

Bridge, at Sault Ste. Marie. 


DRAINAGE AREA.--80,900 mi2, approximately. 


PERIOD OF RECORD.--Water years 1970 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: March 1974 to September 1981. 

WATER TEMPERATURES: March 1974 to September 1981. 


REMARKS.--Quarterly samples were collected during the year at the raw-water tap in Sault Ste. Marie municipal water 

plant at Big Point. Intake is 1,500 ft out at a depth of 30 ft, 10 ft above bottom of channel. 


COOPERATION.--Discharge figures are monthly means furnished by U.S. Army Corps of Engineers, Sault Ste. Marie. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 113 micromhos Oct. 26, 1980; minimum daily, 76 micromhos Apr. 24, 1975. 

WATER TEMPERATURES: Maximum daily, 24.0vC July 25, 1979; minimum daily, 0.0°C Mar. 14, 15, 1974, Feb. 1, 1979. 


wATEP DuALITY OATA. AATFP YFAP OCTORrP 1982 TO SFPTEMREP 1983 

OT~-L OXYGEN, COLI- STPEP-

cmaR6F. SPr-L MS- FORM, 7000CCI 


II CIFTCL SOLVED FECAL. FECAL. HARD-

CUDICL Tug.-L(PER-LL NESS
CON_ d4LL KF AGARL
OXYGEN, 0.7L
FFCT DUCT- (51A51)- TF,10F0- RTn- DTS- CENT um-4E (COLS. (MG/L 

TTMF op...!LL ATuoF SnLYFn SATUP- (COLS./ PERLANCE 4mn�TTYLL AS 
0ATFLcFCONnL1)51TS) (mT0)LATION)L100 ML)LCAC031(umHnS) (ncr. r)�(MG/L)L100 ML)L

nCT 
76...Lm05nnL-)i.L7.5 11.9LK1 44
n030L, 6.f-L1.nLL100LK1LL


JAN 
51000L7.3LL<1.0LL <1L44
12... 0930L92 .5 14.1 101LLK1L


ADP 

13... 0000 456on PP 7.4 .5 <1.n 13.6 96 <1 <1 43 


AuL 

0030L 7.HL.'OL109LL16LL
13...L103u00L44�1 0.5L9.8 K3 47 


mAGmE-L snnTum pnTAc- ALKA- CAPRON CHLO- FLun-
CAICTIN STum. 0Tum. Ail- SIAM. LTNTTY niroxInF SULFATE RIDE, RIDE. 
nTs-L()TS-L riTs-LDIS-LDIS-LL
DI"-L sn00-LLADLDIS- DIS-
snLvFn SOIVED SOLVrnLTTnN sm_vrn (mG/L SOLVE)) SOLVED SOLVED SOLVED 
(4(;/1_ (mr,/tLLPCFNI (m4 /1 As, (MG/L (MG/L (MG/L (MG/L(MG/L PAT7n 


IATFLAC -ir)LSODIUM CAC011 AS CO2) AS SO4) AS CL) AS F)
AG re)�A' NA) AS K) 

OCT 

•75... e.7L6LL 42 13LL <.1
13LL1.3 .1L.3L <5.0L.7L

JAN 

1?... e'!.4L6LL.4L4.2L <.1
11LL1.4 .1L43L3.7 2.0LL


499 
13... ?.6L7LL.6L3.2L1.4LL
13LL1.6 .1L42L4.3 <.1 

JUL 

13... 3.nL
14LL2.0L6 .1 .6 43 1.3 3.5 1.5 .1 

soLTns.� N T T izn-�niirpin-�NITRO- PHOS-
SILICA.� sOLTOS. SnLTns. (; . GFN,AM- PHORUS ,SILICA. RESIDUE cUm nE r GEN.L PHOS-
DIG-LCONSTT- DIS-LL PHOS-LORIN°,AT 180L DTc-L
Mn?..mn3 AMMONIA MONIA •LPHORUS.L

snLvEn nFG. r TuENTS. soLvFn SOtOrn nTs- nTs- ORGANIC PHORUS, DIS- DIS-
(mn/L DTS- ISIS- (TONS (TOMS 5nl.v.11 7= TOTALLSoLVE0 SOLVEDTOTAL 


As PEP ProL
501 OF:)) SOLVF(7'. (4 /1L(MG/L (MG/L (MG/L (MG/L 

HATEsTo2) (46/L) (MG/L) 0/o)AS N) AS N) AS P) AS P) AS P)
AC-FT)L AS N) 

OCT 
26... 2.3 52 .07L.26 .20 <.010 <.01012610L.030 <.010 


JAN 

12• • • 2.4 52 11400L.030 .020
52 .07L .40LL<.010LL
.11L <.010 


APP 
40 024013. • • 2.c 51 .05L.27 <.010 <.10 <.010 <.010 <.010 

53 17500 <.010 .030L<.010
13• • • 2.1 63 .09L.72LL.30LL<.010L
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46L STREAMS TRIBUTARY TO ST. MARYS RIVER 


04045580 ST. MARYS RIVER ABOVE SAULT STE.MARIE, MI—CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


RFPy(- CHP0-
Ti l: L Liu.. CADmIum millm, COHALT, CAPPER, IRAN. LEAD,ApsENTr 4ARTum. 
D,-DT ()Is- oIs- nTc- nTs_ AIs- 1)15- DIS- NS-

soLvEn SOLvEo soLvrA SOlvFD sovvr'n SOLvF0 SOLVED SOLVED SALVED SOLVED 
(0G/LL (0G/L
TIMEL(UG/LL (UG/L (UG/LL
(uG/LL(UG/L (IIG/tLL (UG/LL

nATF AS AL) AS AS) aS HA) AS Or) AS CA) AS CR) AS CO) AS Cl)) AS FE) AS PR) 

OCT 
0010 20 1 22L<1 <1 <1 <3 4 3 

JAN 
12... 0030 70 22 <1 <1 <I <3 5 <3 2 

APR 
13... 0000 30 1 41L<1 <1 <1 <3 3 10 3 


JUL 

13...L<10 1 <1 1 5 3 6
0030 66L <1 


mANGA- mnLYP- sPLF- STRnN- VANA-
LTTHTH4 NESr. HFPCW4V uFNum. NICKEL, NIUm. STIVFR, TIUM. DUN. ZINC.
L
oTS- DTP- 1)IS- OTC- OTs- nTS- nTS- DIS- 0IS- DIS-

SoLVrn SOLVE') SOLVE SoLVP0 SALVED SOLVED soLvFnLSOLVED SOLVED SOLVED 
(I (11G/LL(UG/L (114/L(IIA/L (UG/L (06/L (116/L (1G/L (116/LL

()Air AS I T)LLLMN) AS HG) AS MT) AS SP) AG) SR) AS V) AS ZN)AS AS Mn) AS AS 

OCT 
26... <4 <1 .e! <10L1 <1 <1 22 <6.0 44 

JAN 
1?... <4 <1 .2 <10L1 <1 <1 22 <6.0 5? 

600 

13... <4 <1 <.1 <10L1 <1 <1 2? <6.0 82 
JUL. 
11... <4 2 .3 <10L1 <1 <1 23 <6.0 66 

GPOSSLGROSSLGROSSGHOsSLGROSSLRADIUM 
ALPHA. ALPHA, BETA. RETA, URANIUMRrTA. 226,�
nTs- SUSP. nTS- nts- SUSP. DIS- DTS-

SnLvPO TOTAL PnLVPD SOLVED TOTAL SOLVED. SOLVED, 
(UG/L 016/L (PCT/l. (PCT/L (PCl/L RADON EXTRAC-

TIME AcLLAsLAS 50/ AS SR/ TTONASL METHOD 

PATELU-OAT) 0-NAT) CS-I37) YT-90) VT-90) (PCl/L) (UG/L) 


OCT 
PA..._ 0030 <1.2 <.4 1.6 1.5 <.4 .06 
APR 

13... 0000 <1.1 <.4 1.7 1.7 <.4 .03 <.0) 



47 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04056500 MANISTIQUE RIVER NEAR MANISTIQUE, MI 


LOCATION.--Lat 46°01'50", long 86°09'40". in SE1/4 sec.15, T.42 N., R.15 W., Schoolcraft County, Hydrologic Unit 

04060106, on left bank 1.0 mi downstream from West Branch, 6.0 mi northeast of Manistique, and at mile 19.5. 


DRAINAGE AREA.--1,100 mi2, 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 from river-profile map (nearest ft). Prior to July 

15, 1939, non-recording gage at site 1,600 ft 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.--45 years, 1,446 ft3/s, 17.85 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 16,900 ft3/s May 11, 1960, gage height, 12.85 ft; minimum, 

288 ft /s Oct. 4, 1948; minimum gage height, 1.01 ft Aug. 23, 1941. 


EXTREMES FOR CURRENT YEA.--Maximum discharge, 5,320 ft3/s Apr. 18, gage height, 10.16 ft; 

minimum daily, 410 ft /s Sept. 5. 


DISCHARGE, IN CUBIC F. LET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


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


1 1540 1830 2370 2150 1250 1100 1400 2100 2340 757 508 480 

2 1440 1/50 2370 2100 125U 1100 1400 2090 2460 745 528 460 

3 1390 1/10 2390 2000 1200 120U 1500 2170 2490 734 561 440 

4 1340 1/20 2400 1900 1200 130U 1800 2230 2400 745 562 420 

S 1310 1/50 2380 1800 1200 1500 1900 2190 2270 762 543 410 


6 1290 1/80 2540 1700 1200 1820 2100 2110 2120 769 536 430 

7 1350 1/80 2800 1650 1200 220U 2300 2070 1980 763 521 460 

8 1560 1/70 2600 1600 1200 2770 2600 2100 1860 728 503 490 

9 1730 1/50 240u 1550 1200 3310 2800 2140 1750 698 484 508 

10 1810 1/40 2200 1550 1200 3760 3000 2130 1650 676 472 495 


1550 659 517 482 

12 1970 2030 2000 1500 1150 4080 3500 

11 1920 1010 2100 1500 1200 3980 3200 2060 


1970 1450 640 553 485 

13 1950 2510 1850 1450 1150 4090 3800 1870 1350 611 568 508 

14 1900 2870 1750 1450 1150 4080 4200 
 1880 1270 596 570 510 

15 1820 2950 1650 1450 1150 3960 4600 1980 1200 587 545 494 


16 1740 2970 1600 1450 1150 3720 5000 2020 1140 571 525 495 

17 1660 2990 1550 1400 1100 3440 5200 2000 1080 560 524 499 

18 1620 2940 1500 1400 110U 3210 5300 1900 1040 554 516 535 

19 1590 2010 1450 1350 1100 3090 5160 1800 1000 566 503 563 

20 1690 2870 1400 1350 1100 2870 4790 1720 971 565 503 606 


21 2050 3100 1400 1350 1100 2650 4370 1660 936 548 506 655 

22 2380 3310 1350 1350 1150 2500 3950 1610 915 
 537 507 716 

23 2540 3440 1350 1300 1150 2300 3540 1580 910 526 500 801 

24 2590 3450 1400 1300 1200 2200 3190 1490 877 515 480 872 

25 2550 3310 1500 1300 1200 2100 293U 1530 840 502 470 929 


26 2450 3120 1600 1300 1200 2000 2720 1580 813 492 460 928 

27 2290 2080 1750 1300 1150 1800 2510 1590 789 483 450 892 

28 2160 2660 1850 130u 1150 1700 2330 1560 762 483 450 824 

29 2070 2570 2000 1300 --- 1600 2210 1560 753 487 460 762 

30 1990 2430 2100 1250 1500 2150 1770 755 488 480 716 

31 1910 --- 2150 1250 1500 --- 2130 --- 495 490 ---


TOTAL 57600 74600 59750 46600 32750 78430 95450 58590 41721 18842 15795 17865 

MEAN 1858 2487 1927 1503 1170 2530 3182 189u 1391 608 510 596 

MAX 2590 3450 2800 2150 1250 4090 5300 2230 2490 769 570 929 

MIN 1290 1/10 1350 1250 1100 1100 1400 1490 753 483 450 410 

CFSM 1.69 2.26 1.75 1.37 1.06 2.30 2.89 1.72 1.27 .55 .46 
 .54 

IN. 1.95 2.52 2.02 1.58 1.11 2.65 3.23 1.98 1.41 .64 .53 .60 


MIN 560LIN 21.21 

wTR YR 1983 TOTAL 597993LMEAN 1638LMAX 5300LCFSM 1.49L

CAL YR 1982 TOTAL 627117LMEAN 1118LMAX 8470LCFSM 1.56L


MIN 410LIN 20.22 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 45°58'18", long 86°14'35", in SE1/4 SE1/4 sec.l, T.41 N., R.16 W., Schoolcraft County, Hydrologic 
Unit 04060106, at Wyman State Nursery, 0.7 mi downstream from Indian River, 0.8 mi upstream from U.S. 
Highway 2, and 1.8 mi upstream from mouth. 

DRAINAGE AREA.--1,445 mi2, approximately. 

PERIOD OF RECORD.--Water years 1976 to current year 

PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: October 1975 to September 1981. 
WATER TEMPERATURES: October 1975 to September 1981. 

INSTRUMENTATION.--Water-quality monitor October 1975 to September 1981. 

REMARKS.--Bimonthly samples were collected during the year as a cross-section sample at the Wyman State Nursery 
site or at railroad bridge 1,200 ft downstream. Occasional regulation by dam 0.4 mi downstream. 
Intermittent ice cover during the winter period. Prior to Oct. 1, 1975, water quality data collected 
at station 04057005 Manistique River at Manistique, MI, 1.5 mi downstream. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum, 254 micromhos Nov. 24, 1977; minimum (water years 1976, 1979-81), 57 micromhos 
Apr. 25, 1979. 
WATER TEMPERATURES: Maximum (water years 1976-80), 26.5°C July 15, 23, 1979; minimum, 0.0°C on many days 
during winter periods. 

iNATFR QUALITY )4TA. wATER vEAP OrTnPrP 1982 TO SEPTEMBER 1983 

HATE 

STRE AM-
FLOW, 
INSTAN- 

TIm5 LTANFOI)S 
(CFS) 

SPP.. 

CIFIC 
CON-
DUCT-
ANCr 

(Ummos) 

OXYGEN. COLI- STREP-
oIS- FoPm, TOCOCCI 
SOLVED FEcAL, FEcAL, 

PH L1410- LOXYGEN. L(PER- L0.7 LKF AGAR 
(STAND- TEMPER- RID- L015- LCENT um-mF (COLS. 

apn LAToRF LITY LSOLVED SATOR- (COLS./ PER 
0511'9) L(Orr, Cl (NTo) (mG/L) ATION) 100 ML) 100 ML) 

1345 L)M40 L16, L7.6 L4.0 L4.0 L12.2 L94 LK4 

1120 L1490 L16'. L7.7 L.n L2.0 L17.1 L43 LKl L20 

1030 L1 260 L163 L7.5 L.5 L7.5 L11.0 L04 L<? LK12 

1735 L?g00 L1i9 L7.7 L9.n L3.4 L10.6 L96 LK2 L110 

1339 L1100 L1-0 L7.5 L20.0 L2.4 L8.0 L89 LK16 L330 

1310 L775 L19e1 �7.4 �21.0 �3.2 L7.8 L90 L45 L63 

SODIUM ROTAS- ALKA- CARRON 
AO- SIMI. LINITY DIOXIDE 

SOPP- DIS- LAR PIS- 

L

TTON LSOLVED L(MG/I_ LSOLVED 

L

PATIO L(MG/L LAS L(MG/L 

L

AS K) LCACO3) LAS CO2) 

L

.2 L60 L2.9 

L

.6 L62 L2.4 

L

.6 L70 L4.3 

L

.6 L52 L2.0 

L

.6 L74 L2.3 

L

.6 L79 L1.9 

L

SOLInc. SOLIDS, L NITRO- 
CHLn- LFLOn- LSILICA. REsinHE Som OF LSOLIDS, SOLIDS. GEN, 

SULFATE L'AIDE. LRIDE, LnTc- LAT 1140 LCoNSTI- LDIS- LDIS- LNO2.NO3 

L

HIS- LDIS- LAS- LSOLVED LDEG. C TUENTS, LSOLVED LSOLVED pis- 
solvEn SOLVED s,1LvFn (mG/L orc- HIS- (TONS (TONS SOLVED 
(mG/L L(mG/L L(-1G/L LAc Lcni.vFn LcoLvFn LPER LPER L(mG/L 

nATF LAS SO4) LAS CL) LAS F) L4In2) (mG/1 ) (MG/L) �AC-FT) LDAY) �AS N) 

NnV 
ng... L22 L2.0 L<.1 L5.9 L119 L96 L.16 L607 L(.10 

JAN 
19... L23 L1.6 L<.1 L7.0 L109 L101 L.15 L439 L.13 

MAP 

02... L21 L1.9 L.1 L7.0 L121 L104 L.16 L412 L.12 
MAY 
a?... L22 L1.5 L<.1 L4.2 Lo3 L86 L.13 L728 L<.10 

J14_ 
07... L23 L1.6 L<.1 LG.2 �129 L111 L.18 L383 L<.10 

SEP 
07... L2? L1.6 L.1 L7.1 L143 A114 A.19 A299 A<.10 



 
 

  

 

 

  

  

  

  

  

          

          

    
     
    

 

49 STREAMS TRIBUTARY TO LAKE MICHIGAN_ 

04057004 MANISTIQUE RIVER ABOVE MANISTIQUE, MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

NIT.:41- NITRO- PHoS- PlAns- SEOI- sED. 
GFN♦ GEN,Am- Pmns- Pmnouc, PHATE, MFNT. SUSP. 

"AmmONTA MONTA . 0H05- DHopoS, OPTHn. ORTHO, SEnI- nis- STEVE 
nrs- ORGANIC Pmorms. nTs- nig- ors- MENT, cmARGF, nTlAm. 

SOLVED TOTAL TOTAL S01VED snLvFn SOLVED SUS- sus- % FINFP 
(MG/L (mn/L (MG/L (MOIL. (mrq_ (MG/L FENDED PFNnEn THAN 

DATE AS N) AS N) AS P) AS o) A5 n) AS 004) (MG/L) (T/DAY) .06? MM 

NOV 
09... .030 .40 .n40 .020 .010 .09 2 10 100 
JAN 
19... .040 .30 .n10 <.010 3 12 100 

MAP 

0?... .060 .40 .010 <.010 <.010 2 6.0 100 
MAY 

0?... <.nio .30 <.010 <.010 <.010 1 7.0 09 

MIL 
87... <.0 10 .10 .020 .010 <.010 0 .00 100 

srP 
n7... <.110 .10 .020 .010 <.010 1 2.1 100 

ALIJA- RFDYL- Cmpe-
TNW. ApsFNTC MAkliim. LTNm. CAOmINM MTIIM. COBALT, COPPER._IRON. LEAD. 
nTS- OTs- °IS- ors- DIS- nIS- nrs-

soLvEn SOLvn so= SOIVFD Sot.Vrn SOLVED SOLVED SOLVED SOLVED SOLVED 
TT,IF_(UraL (uG/I (On/L nT- 0(111:/L (UG/L I (UO/L

A TF AS AL) AS AS) AS BA)_AS PE)._il( l o)_AS CR)_AS CO)_AS CU)_AS FE)_AS P4) 

NOV 
09... 1345_60_<1_21_1_1_<I_ 3 500_<1 

.IAN 
_19... 1170_<10_1_26 <1 <1_ <3_3_530_ 30 

MAY 
_02... i?ls <In 1 18 <1 <1 <1 <3 2 330 4 

JUL 
_07... 1335 10 1 38 <1 <1 <1 <3 1 370 1 

MALAGA-_ mOLYB-_ SELF-_ STROM- VANA-
LITHIIIm NFSF. MERCURY DENUm. NICKEL, NIUm, SILVER. TIUM. DIUM, ZINC, 

nTS- nis- ors- __ nrs-LL°IS- OIS-MS... 015- ors- nrs- _ 
SOLVE()_SOLVED_SOLVED_SOLvEn snLvFn soLvF0 • snLvED SOLVED SOLVED SOLVED 
016/LA(UG/L__(IIG/L_(On/I_ OWL OWL(0G/L_ (UG/L (on& OWL 

nATELLT)_vN) AS HG) AS AS NT)ASF) AG)_AS AS V) ZN)AS AS _Mn) AS AS SP) AS 

roCV 

no... 4 15 <.1 10 <1 <1 1 64 6.0 4 

JAM 

1 0... <4 27 .3 10 4 <) <1 67 <6.0 


MAY 

02,.. <4 1A <.1 <10 3 <1 <1 S3 <6.0 6 

07... <4 15 .1 <10 1 <1 <1 7S <6.0 9 
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04057510 STURGEON RIVER NEAR NAHMA JUNCTION, MI 


LOCATION.--Lat 45°56'35", long 86°42'20", in SW1/4 SE1/4 sec.17, T.41 N., 8.19 W., Delta County, Hydrologic Unit 

04030112, Hiawatha National Forest, on left bank 30 ft upstream from bridge on Forest Service Road 2231, 500 

ft downstream from Mormon Creek, 0.1 mi east of Federal Forest Highway 13, and 3.2 mi north of Nahma Junction. 


DRAINAGE AREA.--183 mil. 


PERIOD OF RECORD.--October 1966 to current year, 


GAGE.--Water-stage recorder. Datum of gage is 610.99 ft National Geodetic Vertical Datum of 1929. 


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


AVERAGE DISCHARGE.--17 years, 209 ft3/s, 15.51 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,580 ft3/s Apr. 18, 1971, Apr. 30, 1972, gage height, 9.85 ft; 

minimim, 35 ft /s Sept. 11, 12, 13, 14, 1976, gage height, 3.58 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,510 ft3/s Apr. 15, gage height, 9.62 ft; minimum, 49 ft3/s 

Aug. 28, 29, gage height, 3.72 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLJAN FEBL
DEC 
 MAR APR MAY JUNLJUL AUG SEP 


1 216 232 288 255 145 145 203 288 520 87 67 61 
2 196 226 318 240 140 150 238 301 448 84 66 58 
3 197 245 336 230 140 160 275 341 419 82 65 58 
4 
5 

189 
177 

237 
224 

326 
316 

215 
205 

140 
135 

180 
217 

318 
333 

306 
278 

415 
448 

107 
109 

67 
64 

55 
56 

6 204 215 295 195 135 310 365 255 401 101 60 69 
7 396 203 270 190 130 471 362 303 350 94 57 84 
8 509 197 255 185 130 631 380 420 304 88 54 86 
9 436 192 240 180 130 818 412 375 277 84 51 80 
10 469 198 230 180 125 626 533 332 257 80 58 74 

11 493 270 220 180 125 538 624 292 231 78 102 75 
12 423 447 210 180 130 486 577 262 208 75 93 70 
13 369 592 200 175 130 462 634 260 189 73 79 68 
14 330 510 200 170 135 415 970 326 173 70 72 67 
15 303 450 195 170 135 385 1440 305 157 67 72 65 

16 297 420 190 165 140 360 1130 267 149 65 68 76 
17 283 370 190 165 140 347 894 238 143 63 64 85 
18 266 342 185 160 140 310 717 216 134 61 62 98 
19 
20 

250 
383 

369 
638 

185 
180 

160 
160 

140 
145 

310 
295 

588 
513 

212 
231 

127 
120 

60 
59 

60 
57 

101 
149 

21 
22 
23 

574 
528 
467 

763 
636 
551 

180 
180 
175 

160 
155 
155 

145 
145 
145 

280 
270 
260 

467 
432 
401 

218 
206 
275 

115 
111 
106 

58 
57 
55 

56 
59 
56 

216 
206 
197 

24 
25 

414 
366 

476 
398 

190 
250 

150 
150 

145 
145 

250 
240 

373 
352 

301 
320 

101 
97 

54 
52 

53 
52 

192 
169 

26 326 369 400 150 145 230 338 291 94 51 52 150 
27 
28 
29 

293 
293 
291 

352 
310 
290 

360 
340 
320 

150 
150 
145 

145 
145 
---

225 
215 
211 

329 
317 
310 

252 
221 
367 

90 
87 
84 

50 
53 
60 

51 
49 
52 

133 
124 
116 

30 272 278 300 145 209 307 673 84 62 66 108 
31 251 --- 270 145 203 --- 612 --- 67 63 ---

TOTAL 10461 11000 7794 5415 3870 10269 15132 9544 6439 2206 1947 3146 
MEAN 337 367 251 175 138 331 504 308 215 71.2 62.8 105 
MAX 
MIN 

574 
177 

763 
192 

400 
175 

255 
145 

145 
125 

818 
145 

1440 
203 

673 
206 

520 
84 

109 
50 

102 
49 

216 
55 

CFSM 
IN. 

1.84 
2.13 

2.01 
2.24 

1.37 
1.58 

.96 
1.10 

.75 

.79 
1.81 
2.09 

2.75 
3.08 

1.68 
1.94 

1.18 
1.31 

.39 

.45 
.34 
.40 

.57 

.64 

CAL YR 19P2 TOTAL 89128LMEAN 244LMAX 1280LMIN 70LCFSM 1.33LIN 18.12 
WTR YR 1983 TOTAL 87223LMEAN 239LMAX 1440LMIN 49LCFSM 1.31LIN 17.73 



STREAMS TRIBUTARY TO LAKE MICHIGANL Sl 


04057800 MIDDLE BRANCH ESCANABA RIVER AT HUMBOLDT, MI 


LOCATION.--Lat 46°29'57", long 87°53'11", in SW1/4 sec.l, T.47 N., R.29 W., Marquette County, Hydrologic Unit 

04030110, on left bank 15 ft upstream from county highway, 1.5 mi downstream from Halfway Creek, and 0.3 mi 

north of Humboldt. 


DRAINAGE AREA.--46.0 mi2. 


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 

National Geodetic Vertical Datum of 1929 (Cleveland-Cliffs Iron Co. benchmark). Prior to Sept. 1, 1960, 

nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, which are fair. From July 1960 to June 1972, some 

diversion 100 ft upstream by industry for iron ore processing; figures of runoff adjusted. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--24 years, 61.5 ft3/s, 18.16 in/yr, adjusted for diversion 1960 to 1972. 


EXTREMES FOR PERIOD OF RECORD--Maximum discharge, 1,640 ft3/s Apr. 24, 1960, gage height, 8.30 ft, from 

floodmark; minimum, 4.0 ft5/s Sept. 12, 1976; minimum gage height, 1.07 ft Aug. 24, 1960. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 970 ft3/s May 30, gage height, 6.70 ft; minimum, 5.9 ft3/s 

Aug. 26, 29; minimum gage height, 1.62 ft Aug. 29. 


DISCHARGE.AIN CUBIC FEET PER sEcoNn. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT DEC FEBAAPRAJUNAAUG
NOVAJAN MAR MAY JUL SEP 


1 59 83 59 52 29 27 41 299 496 38 12 12 

2 56 77 68 48 29 27 44 239 342 35 11 10 

3 69 73 84 45 29 ?6 44 207 262 34 14 8.7 

4 61 71 76 44 29 28 43 178 342 57 17 8.0 

5 54 68 67 41 28 37 43 154 485 49 13 14 


6 57 66 64 40 28 51 45 133 341 35 10 37 

7 78 63 58 40 27 A4 44 117 239 26 8.2 54 

8 75 65 54 39 27 04 45 104 182 24 7.6 34 

9 67 64 49 38 27 115 48 92 146 23 7.0 19 

10 117 60 47 38 27 115 49 83 125 22 12 28 


11 162 72 45 37 26 110 52 78 105 20 39 45 

12 152 119 43 37 26 105 52 73 90 19 30 36 

13 139 168 42 36 25 100 63 71 77 18 19 26 

14 118 161 41 36 25 90 125 76 69 16 14 19 

15 99 128 41 35 25 80 184 70 61 14 11 15 


16 83 98 39 35 25 75 199 64 65 13 10 22 

17 73 90 38 34 25 71 189 59 62 14 9.4 31 

18 67 76 38 34 25 68 161 54 56 14 9.0 28 

19 66 91 38 33 25 64 138 52 50 12 8.3 25 

20 125 149 37 33 26 64 123 54 46 12 7.7 86 


21 224 176 37 33 26 60 134 58 43 11 7.1 136 

22 223 154 36 32 26 58 164 98 55 11 8.0 99 

23 177 123 36 32 25 56 190 321 50 10 8.3 74 

24 165 99 38 32 25 54 223 423 42 9.7 7.1 55 

25 156 90 70 32 25 50 264 287 44 8.9 6.8 41 


26 152 73 90 31 26 48 336 198 47 8.5 6.5 35 

27 138 68 74 31 25 47 490 142 52 8.0 7.4 29 

28 133 60 68 31 27 46 574 109 52 7.6 7.1 25 

29 129 59 66 30 --- 45 471 169 44 7.8 36 22 

30 114 57 62 30 44 372 601 40 7.5 42 19 

31 95 --- 56 30 41 --- 794 --- 11 20 ---


TOTAL 3483 2801 1661 1119 738 1980 4950 5457 4110 596.0 425.5 1092.7 

MEAN 112 93.4 53.6 36.1 26.4 63.9 165 176 137 19.2 13.7 36.4 

MAX 224 176 90 52 29 115 574 794 496 57 42 136 

MIN 54 57 36 30 25 26 41 52 40 7.5 6.5 8.0 

CFSM 2.44 2.03 1.17 .79 .57 1.39 3.59 3.83 2.98 .42 .30 .79 

IN. 2.82 2.27 1.34 .90 .60 1.60 4.00 4.41 3.32 .48 .34 .88 


CAL YR 1982ATOTAL 27181.0 MEAN 74.5 MAX 734 MINA1.62 IN 21.98
14 CFSMA

WTR YR 1983A28413.2 MEAN 77.8 6.5 IN 22.98
TOTAL MAX 794 CFSM 1.69
MINA




 

EXPLANATION 

057812 

11( 	 Water - quality temperature recorder 

and number 
057500 


A_Surface-water gaging site and number 

Fig.8 Location of water quality temperature 

recorders a surface water gaging sites in and 

around the Greenwood Reservoir complex. 

057811 

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 at a spillway elevation of 1,515 ft. At pool elevation exceeding 1,515 ft, 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, 04057812). 



LL
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04057811 GREENWOOD RESERVOIR NEAR GREENWOOD, MI 


LOCATION.--Lat 46°26'32", long 87°48'02", in NW1/4 SW1/4 sec.27, T.47 N., R.28 W., Marquette County, Hydrologic 

Unit 04030110, at downstream side of dam, on Middle Branch Escanaba River, 3.7 mi southwest of Greenwood. 


DRAINAGE AREA.--67.4 mi2. 


PERIOD OF RECORD.--December 1972 to current year (monthend contents only). 


GAGE.--Water-stage recorder. Datum of gage is 1,400.00 ft National Geodetic Vertical Datum of 1929 

(levels by Cleveland-Cliffs Iron Co.); gage readings have been reduced to elevations NGVD. Prior to Feb. 20, 

1973, nonrecording gage at same site and datum. 


REMARKS.--The reservoir is formed by an earth/rockfill main dam and several earthfill dykes surrounding the 

storage area. Storage began Dec. 22, 1972. The fixed-crest concrete spillway was completed in September 1973. 

The usable capacity of the reservoir is 23,300 acre-ft at spillway elevation 1,515 ft. Above elevation 1,515 ft, 

water flows over concrete spillway into Middle Branch Escanaba River about 2,000 ft below Greenwood Release 

(station 04057814). The main dam is equipped with an outlet structure with 4 valves to control flow to 

afterbay (conservation pool) which has a capacity of 420 acre-ft at elevation 1,480 ft. Two outlet systems 

from the afterbay provide for diversion and release flow. Diverted flow to Green Creek gaged at Greenwood 

Diversion (station 04057813); released flow to Middle Branch Escanaba River gaged at Greenwood Release (station 

04057814). Reservoir impounds water for diversion to Schweitzer Reservoir (station 04058190), for use in iron 

ore processing. 


EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 25,400 acre-ft Apr. 26, 27, 1979, elevation, 1,516.5 

ft; minimum since first filling, 3,240 acre-ft Mar. 12, 1977, elevation, 1,491.1 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum contents, 24,840 acre-ft May 31, June 1, elevation, 1,516.1 ft; 

minimum, 20,100 acre-ft Sept. 17, 18, 19, 20, elevation, 1,512.5 ft. 


IN FEET NGVD,L WATER
MONTHEND ELEVATION,LAND CONTENTS AT 2400,LYEAR OCTOBER 1982 TO SEPTEMBERL1983 


Change in contents 

Elevation Contents (equivalent
(acre-L


DateL (feet) (acre-feet) feet)Lin ft3/s) 


Sept. 30 L 1515.2 23580 -- --

Oct. 31 L 1515.3 23720 +140 +2.3 

Nov. 30 L 1515.2 23580 -140 -2.4 

Dec. 31 L 1515.1 23440 -140 -2.3 


CAL YR 1982LL +1570 +2.2 


Jan. 31 L 1515.1 23440 0 0 

Feb. 28 L 1515.1 23440 0 0 

Mar. 31 L 1515.1 23440 0 0 

Apr. 30 L 1515.9 24560 +1120 +18.8 

May 31 L 1516.1 24840 +280 +4.6 

June 30 L 1515.1 23440 -1400 -23.5 

July 31 L 1514.2 22260 -1180 -19.2 

Aug. 31 L 1512.9 20580 -1680 -27.3 

Sept. 30 L 1512.9 20580 0 0 


WTR YR 1983 L -3000 -4.1 


http:1,400.00
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04057812 GREENWOOD AFTERBAY NEAR GREENWOOD, MI 


LOCATION.--Lat 46°26'32", long 87°48'02", in NW1/4 SW1/4 sec.27, T.47 N., R.28 W., Marquette County, Hydrologic 

Unit 04030110, in control house on downstream side of Greenwood Dam on the Middle Branch Escanaba River, 3.5 mi 

southwest of Greenwood. 


DRAINAGE AREA.--67.4 mil. 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: January 1973 to current year. 


INSTRUMENTATION.--Temperature recorder since Jan. 31, 1973. 


REMARKS.--Flow regulated by the multi-port outlets of Greenwood Reservoir. Elevations of outlets are: (No. 1) 

1,505 ft, (No. 2) 1,495 ft, (No. 3) 1,485 ft, (No. 4) 1,478 ft, National Geodetic Vertical Datum of 1929. 

Outlet No.3 was open Oct. 1 to Sept. 30. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.5°C July 14, 15, 1974; minimum, 0.0°C on many days during January to 

March 1973. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 19.0°C Aug. 29, Sept. 6, 7, 10-13; minimum, 1.0°C Dec. 7-11, 18-30. 


TEMPERATURE• WATER (DEG. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY MAXAAMAX MAX MAX MAX MAXA
MIN MINAAAMTNAAMINAAMINAAMIN 


OCTOBER NOVEMBER DECEMBFR JANUARY FEBRUARY MARCH 


1 13.0 13.0 7.0 7.0 2.0 2.0 1.5 1.5 1.5 1.5 2.0 2.0 

2 13.0 13.0 7.0 7.0 2.0 2.0 1.5 1.5 1.5 1.5 2.0 2.0 

3 13.0 13.0 7.0 6.5 2.0 1.5 1.5 1.5 1.5 1.5 2.0 2.0 

4 13.0 13.0 6.5 6.5 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 

5 13.0 13.0 6.5 5.5 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 


6 13.0 13.0 5.5 5.5 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 

7 13.0 13.0 5.5 5.0 1.5 1.0 1.5 1.5 1.5 1.5 2.0 2.0 

8 13.0 13.0 5.0 5.0 1.0 1.0 1.5 1.5 1.5 1.5 2.0 2.0 

9 13.0 12.5 5.0 5.0 1.0 1.0 1.5 1.5 1.5 1.5 2.0 2.0 

10 12.5 12.5 5.0 5.0 1.0 1.0 1.5 1.5 1.5 1.5 2.0 2.0 


11 12.5 12.0 5.0 5.0 1.5 1.0 1.5 1.5 1.5 1.5 2.0 2.0 

12 12.0 12.0 5.0 4.5 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 

13 12.0 12.0 4.5 4.0 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 

14 12.0 11.5 4.0 4.0 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 

15 11.5 11.0 4.0 3.0 1.5 1.5 1.5 1.5 1.5 1.5 2.0 2.0 


16 11.0 10.5 3.0 3.0 1.5 1.5 1.5 1.5 2.0 1.5 2.0 2.0 

17 10.5 10.5 3.0 3.0 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 

18 10.5 10.5 3.0 3.0 1.5 1.0 1.5 1.5 2.0 2.0 2.0 2.0 

19 10.5 10.5 3.0 3.0 1.0 1.0 1.5 1.5 2.0 2.0 2.0 2.0 

20 10.5 10.5 3.0 3.0 1.0 1.0 1.5 1.5 2.0 2.0 2.0 2.0 


21 9.5 9.0 3.0 3.0 1.0 1.0 1.5 1.5 2.0 2.0 2.0 2.0 

22 9.0 8.5 3.0 3.0 1.0 1.0 1.5 1.5 2.0 2.0 2.0 2.0 

23 8.5 8.0 3.0 3.0 1.0 1.0 1.5 1.5 2.0 2.0 2.0 2.0 

24 8.0 8.0 3.0 2.0 1.0 1.0 1.5 1.5 2.0 2.0 2.0 2.0 

25 8.0 7.5 2.0 2.0 1.0 1.0 1.5 1.5 2.0 2.0 2.0 2.0 


26 7.5 7.5 2.0 1.5 1.0 1.0 1.5 1.5 2.0 2.0 2.0 2.0 

27 7.5 7.5 2.0 1.5 1.0 1.0 1.5 1.5 2.0 2.0 2.0 2.0 

28 7.5 7.5 2.0 2.0 1.0 1.0 1.5 1.5 2.0 2.0 2.0 2.0 

29 7.5 7.5 2.0 2.0 1.0 1.0 1.5 1.5 --- --- 2.0 2.0 

30 7.5 7.5 2.0 2.0 1.5 1.0 1.5 1.5 2.0 2.0 

31 7.5 7.0 --- --- 1.5 1.5 1.5 1.5 2.0 2.0 


MONTH 13.0 7.0 7.0 1.5 2.0 1.0 1.5 1.5 2.0 1.5 2.0 2.0 




L
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04057812 GREENWOOD AFTERBAY NEAR GRFENWOONM/--CONTINUFD 

TEMPERATURE• WATER (DFG. C1, WATFR YEAR OCTOBER 1982 TO SEPTEMBER 1953 

DAY LMAX LMIN LMAX LMIN LMAX LMTN LMAX LMIN LMAX LMIN LMAX LMIN 
APRIL LMAY LJUNE LJULY LAUGUST LSEPTEMBER 

L

1 L2.0 L2.0 L3.0 L3.0 

L

2 L2.0 L2.0 L3.5 L3.0 

L

3 L2.0 L2.0 L4.0 L3.5 

L

4 L2.0 L2.0 L4.0 L4.0 

L

5 L2.0 L2.0 L4.5 L4.0 

L

6 L2.0 L2.0 L4.5 L4.5 

L

7 L2.0 L2.0 L5.5 L4.5 

L

8 L2.0 L2.0 L6.0 L5.5 

L

9 L2.0 L2.0 L6.0 L6.0 

L

10 L2.0 L2.0 L6.0 L6.0 

L

11 L2.0 L2.0 L6.5 L6.0 

L

12 L2.0 L2.0 L6.0 L6.0 

L

13 L2.0 L2.0 L6.0 L6.0 

L

14 L2.0 L2.0 L6.0 L6.0 

L

15 L2.0 L2.0 L6.0 L6.0 

L

16 L2.0 L2.0 L6.5 L6.0 

L

17 L2.0 L2.0 L6.5 L6.0 

L

18 L2.0 L2.0 L6.5 L6.0 

L

19 L2.0 L2.0 L6.5 L6.0 

L

20 L2.0 L2.0 L6.5 L6.0 

L

21 L2.0 L2.0 L7.0 L6.5 

L

22 L2.0 L2.0 L7.0 L6.5 

L

23 L2.0 L2.0 L7.0 L6.5 

L

24 L2.0 L2.0 L7.0 L7.0 

L

25 L2.0 L2.0 L9.0 L7.0 

L

26 L2.5 L2.0 L8.5 L7.5 

L

27 L2.5 L2.5 L9.0 L8.5 

L

28 L2.5 L2.5 L9.0 L8.5 

L

29 L3.0 L2.5 L9.5 L8.5 

L

30 L3.0 L3.0 L9.5 L9.5 

L

31 L--- L-_- L10.5 L9.5 

MONTH L3.0 L2.0 L10.5 L3.0  

18.5 
L

10.0 
L

11.5 
L

11.5 
L

15.0 
L

14.5 
L

18.5 
10.5 
L

10.5 
L

12.0 
L

11.5 
L

15.0 
L

15.0 
L

18.0 
11.0 
L

10.5 
L

12.0 
L

11.5 
L

15.0 
L

15.0 
L

18.0 
11.0 
L

11.0 
L

11.5 
L

11.5 
L

15.0 
L

15.0 
L

18.0 
11.5 
L

11.0 
L

11.5 
L

11.5 
L

15.5 
L

15.0 
L

18.5 

11.5 
L

12.0 
L

11.5 
L

15.5 
L

15.0 
L

19.0 
12.5 
L

12.0 
L

11.5 
L

15.5 
L

15.0 
L

19.0 
12.5 
L

12.0 
L

12.0 
L

15.5 
L

15.0 
L

18.5 
12.0 
L

12.0 
L

12.0 
L

15.5 
L

15.0 
L

18.5 
12.0 
L

12.0 
L

12.0 
L

15.5 
L

15.5 
L

19.0 

12.0 
L

12.5 
L

12.0 
L

16.0 
L

15.5 
L

19.0 
12.0 
L

12.5 
L

12.0 
L

16.0 
L

15.5 
L

19.0 
12.0 
L

12.5 
L

12.0 
L

16.0 
L

16.0 
L

19.0 
11.5 
L

12.5 
L

12.5 
L

16.0 
L

15.5 
L

18.0 
11.5 
L

13.0 
L

12.5 
L

16.0 
L

16.0 
L

18.0 

11.5 
L

13.0 
L

13.0 
L

16.5 
L

16.0 L17.5 
L

17.5 
11.5 
L

13.0 
L

13.0 
L

16.5 
L

16.0 
L

17.5 
L

16.5 
11.5 
L

13.5 
L

12.5 
L

16.5 
L

16.5 
L

17.0 
L

17.0 
11.5 
L

13.5 
L

13.0 
L

17.5 
L

16.5 
L

17.0 
L

16.5 
11.5 
L

13.5 
L

13.5 
L

17.0 
L

16.5 
L

16.5 
L

16.0 

11.5 L11.5 L14.0 L13.5 L17.0 L16.5 L16.0 L15.5 
11.5 L11.5 L14.0 L13.5 L17.0 L17.0 L15.5 L15.5 
11.5 L11.5 L14.0 L14.0 L17.0 L17.0 L15.5 L15.0 
11.5 L11.5 L14.0 L14.0 L17.0 L17.0 L15.0 L14.5 
11.5 L11.5 L14.5 L14.0 L17.0 L17.0 L14.5 L14.0 

11.5 L11.5 L14.5 L14.5 L18.0 L17.0 L14.0 L14.0 
11.5 L11.5 L14.5 L14.5 L18.0 L17.5 L14.0 L14.0 
12.0 L11.5 L14.5 L14.5 L18.0 L17.0 L14.0 L14.0 
1?.0 L11.5 L14.5 L14.5 L19.0 L17.0 L14.0 L14.0 
11.5 L11.5 L15.5 L14.0 L18.0 L18.0 L14.0 L14.0 
--- L-_- L15.0 L14.5 L18.0 L18.0 L--- L--- 

12.5 L10.0 L15.5 L11.5 L19.0 L14.5 L19.0 L14.0 

12.5 
12.5 
12.5 
12.5 
12.0 

1?.0 
1?.0 
12.0 
12.0 
11.5 

11.5 
11.5 
11.5 
11.5 
11.5 

18.0 
18.0 
18.0 
18.0 
18.0 

18.5 
18.5 
18.5 
18.5 
18.5 

19.0 
19.0 
18.0 
18.0 
17.5 
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04057813 GREENWOOD DIVERSION NEAR GREENWOOD, MI 

LOCATION.--Lat 46°26'04", long 87°46'10". in NW1/4 NE1/4 sec.35, T.47 N., R.28 W., Marquette County, Hydrologic
Unit 04030110, on left bank at downstream end of pipeline, 200 ft upstream from Green Creek, 0.7 mi downstream 
from Greenwood Afterbay, and 3.6 mi south of Greenwood. 

PERIOD OF RECORD.--December 1972 to current year. 

GAGE.--Water-stage recorder and concrete flume. Datum of gage is 1,454.57 ft National Geodetic Vertical Datum 

of 1929 (Cleveland-Cliffs Iron Co. benchmark). Prior to Aug. 22, 1973, nonrecording gage at same site and 

datum. 


REMARKS.--Records excellent except those below 5 ft 3 /s, which are good. Flow completely regulated. A pipeline, 
0.7 mi long, diverts water from Greenwood Reservoir (station 04057811) into Green Creek, tributary to Schweitzer 
Reservoir (station 04058190). Water is used for iron ore processing; some returned to Middle Branch Escanaba 
River 27 mi downstream via another Green Creek; some returned 31 mi downstream via Goose Lake Outlet (station 
04058400) and East Branch Escanaba River. Several observations of water temperature were made during the year. 

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 30 ft 3 /s June 25-28, 1977, Nov. 9, 1979; no flow 

Dec. 27, 1972 to Jan. 6, 1973; minimum daily discharge since diversion began, 0.02 ft3 /s Nov. 3-22, 1977. 


DISCHARGE,L
IN CUBIC FEET PER SECONN WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VAt UES 


DAY OCT DEC
NOVLJAN MAY JUL
FEBLMAR APRLJUNLAUG SEP 


1 1.6 1.5 4.1 10 10 10 10 10 1.9 1.7 12 26 

2 1.6 1.5 5.4 10 10 10 10 10 1.9 1.7 12 26 

3 1.6 1.5 6.5 10 10 10 10 10 1.9 1.7 12 26 

4 
 1.6 1.5 6.5 10 10 10 10 10 1.9 1.8 12 26 


1.6 1.4 6.5 10 10 10 10 10 1.8 1.8 12 26 


6 1.6 1.4 6.5 10 10 10 10 10 1.8 1.8 12 26 

7 1.6 1.4 6.5 10 10 11 10 10 1.8 1.8 12 26 

8 1.6 1.4 6.5 10 10 11 10 10 1.8 1.8 12 26 

9 
 1.6 1.4 6.4 10 10 11 9.9 10 1.8 1.8 12 26 

10 1.6 1.4 6.4 10 10 11 9.9 10 1.8 1.8 12 26 


11 1.6 1.4 6.4 10 10 11 9.9 10 1.8 5.6 12 26 

12 1.6 1.5 6.3 10 10 11 9.9 10 1.7 11 12 26 

13 1.6 1.4 6.2 10 10 10 9.9 10 1.7 11 12 26 

14 1.6 1.4 6.4 10 10 10 10 10 1.7 11 12 26 

15 1.6 1.4 6.4 10 10 10 10 10 1.7 11 13 26 


16 1.5 1.4 6.4 10 10 10 10 10 1.7 11 14 26 

17 1.5 1.4 7.7 10 10 10 10 10 1.7 11 14 26 

18 1.5 1.4 8.5 10 10 10 10 10 1.7 11 14 26 

19 1.5 1.4 8.5 10 10 10 10 10 1.7 12 14 26 

20 1.6 1.4 8.4 10 10 10 10 10 1.7 12 14 26 


21 1.5 1.4 8.5 10 10 10 10 10 1.7 12 14 26 

22 1.5 1.4 9.3 10 10 10 10 10 1.7 12 14 26 

23 1.5 1.4 10 
 10 10 10 10 4.2 1.7 12 14 26 

24 
 1.5 1.4 10 10 10 10 10 2.0 1.7 12 14 26 

25 1.5 1.4 10 10 10 10 10 2.0 1.7 12 17 26 


26 1.5 1.4 10 10 10 9.9 10 6.4 1.7 12 26 25 

27 1.9 1.4 10 10 10 10 10 10 1.7 12 27 23 

28 1.5 1.4 10 10 10 10 10 10 1.7 12 26 23 

29 1.5 2.5 10 10 10 10 11 1.7 12 25 23 

30 1.5 4.1 10 10 10 10 5.4 1.7 12 25 23 

31 1.5 --- 10 10 10 --- 1.8 --- 12 25 ---


TOTAL 48.1 46.3 240.3 310 280 315.9 299.5 272.8 52.5 256.3 478 767 

MEAN 1.55 1.54 7.75 10.0 10.0 10.2 9.98 8.80 1.75 8.27 15.4 25.6 

MAX 4.1
1.6 10 10 10 11 10 11 1.9 12 27 26 

MIN 1.5 4.1 9.9 9.9 1.7 1.7
1.4 10 10 1.8 12 23 


CAL YR 1982L
TOTAL 3015.9 MAX 27�
MEAN 8.26LMIN 1.4 

WTR YR 1983L3366.7 MAX 27LLMIN 1.4
TOTAL MEAN 9.;32 


http:1,454.57
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04057814 GREENWOOD RELEASE NEAR GREENWOOD, MI 


LOCATION.--Lat 46026'22", long 87°47'52", in NW1/4 SW1/4 sec.27, T.47 N., R.26 W., Marquette County, Hydrologic 

Unit 04030110, on left bank at outlet of Greenwood Afterbay releasing to Middle Branch Escanaba River, 2.6 mi 

upstream from Bell Creek and 3.8 mi southwest of Greenwood. 


DRAINAGE AREA.--67.4 mil. 


PERIOD OF RECORD.--October 1972 to current year. 


GAGE.--Water-stage recorder and concrete flume. Datum of gage is 1,473.77 ft National Geodetic Vertical Datum of 

1929 (Cleveland-Cliffs Iron Co. benchmark). Prior to Nov. 7, 1973, nonrecording gage at same site and different 

datum. 


REMARKS.--Records good. Since December 1972, flow from Greenwood Reservoir (station 04057811) below spillway 

elevation 1,515 ft is completely regulated by the afterbay release structure into the Middle Branch Escanaba 

River.L
Since January 1973, water diverted immediately above this station via Greenwood Diversion (station 

04057813) to Green Creek for iron ore processing and some returned to Middle Branch Escanaba River 27mi 

downstream via another Green Creek. Since October 1979, some of the diversion returned 31 mi downstream 

via Goose Lake Outlet (station 04058400) and East Branch Escanaba River. Overflow from the reservoir spillway 

bypasses and returns to the Middle Branch Escanaba River 0.5 mi downstream from this station. Several 

observations of water temperature were made during the year. 


EXTREMES FOR PERIOD OF RECO D.--Maximum daily discharge (prior to regulation), 290 ft3/s Oct. 1, 1972; (since

R
regulation began), 63 ft /s July 10, 11, 1974; minimum daily, 10 ft /s Dec. 29, 30, 1972, result of construction. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


OAY NOVLJAN APR MAY JUN AUG SEPOCT DEC FEB MARL JUL 

1 28 25 28 28 28 ?8 26 27 29 26 26 25 

2 28 30 29 28 28 28 26 26 29 26 26 25 

3 28 33 29 28 28 28 26 26 28 26 26 25 

4 28 30 28 28 28 28 26 26 28 26 26 25 

S 28 28 28 28 28 28 26 26 28 26 26 25 


6 28 27 28 28 28 78 26 26 27 26 26 26 
7 28 28 28 29 28 ?9 26 26 27 26 27 26 
8 28 28 28 29 28 29 26 26 27 26 27 26 
9 28 28 28 29 28 29 26 26 27 26 26 26 

10 29 28 27 28 28 29 26 26 26 26 27 26 

11 29 28 27 28 28 ?9 25 26 26 26 27 26 

1? 28 29 27 28 28 29 25 26 26 26 27 26 

13 27 29 27 28 28 29 25 26 26 27 27 26 

14 27 29 27 28 28 ?9 26 26 26 26 27 26 

15 27 29 28 28 28 28 26 26 26 26 27 26 


16 ?6 29 28 28 28 27 26 26 26 26 27 26 
17 26 29 28 28 28 77 26 26 26 26 27 26 
18 26 29 28 28 28 ?7 26 26 26 26 27 26 
19 26 29 27 28 28 27 26 27 26 26 27 26 
20 26 29 27 28 28 27 26 26 26 25 28 27 

21 26 29 28 28 28 77 26 27 26 25 28 27 

22 26 29 28 28 28 27 27 27 26 25 28 27 

23 26 29 28 28 28 27 27 27 26 24 27 27 

24 26 29 28 28 28 27 27 27 26 24 27 27 

?5 26 29 28 28 28 26 27 27 26 24 28 27 


26 26 29 28 28 28 26 27 26 26 25 33 27 

27 26 29 28 28 28 26 27 26 26 26 29 27 

28 26 29 28 28 28 26 27 26 26 26 26 27 

29 26 29 28 28 --- 26 27 27 26 26 26 27 

30 26 28 28 28 ?6 27 28 26 26 25 27 

31 25 --- 28 28 --- 26 --- 29 --- 26 25 


TOTAL 834 863 863 871 784 853 786 819 796 797 836 786 

MEAN 26.9 28.8 27.8 28.1 28.0 27.5 26.2 26.4 26.5 25.7 27.0 26.2 

MAX 29 33 29 29 28 ?9 27 29 29 27 33 27 

MIN 25 25 27 28 28 26 25 26 26 24 25 25 


CAL YR 1982 TOTAL 9835LMEAN 26.9 33LLMAX MIN 24 
wTP YR 1983 TOTAL 9888LMAX 33LLMEAN 27.1 MIN 24 

http:1,473.77
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04058190 SCHWEITZER RESERVOIR NEAR PALMER, MI 


LOCATION.--Lat 46°25'00", long 87°38'48., in SE1/4 NW1/4 sec.2, T.46 N., R.27 W., Marquette County, Hydrologic 

Unit 04030110, on left bank 120 ft upstream from dam on Schweitzer Creek, and 3.0 mi southwest of Palmer. 


DRAINAGE AREA.--23.1 mil. 


PERIOD OF RECORD.--January 1963 to current year (monthend contents only). 


GAGE.--Water-stage recorder. Datum of gage is 1,300.00 ft National Geodetic Vertical Datum of 1929 (Cleveland-
Cliffs Iron Co. reference mark); gage readings have been reduced to elevations NGVD. Prior to Oct. 25, 1967 , 
nonrecording gage at same site and datum. 

REMARKS.--Reservoir is formed by an earthfill dam with fixed crest concrete spillway completed in 1963. Usable 

capacity of reservoir is 5,300 acre-ft at spillway elevation, 1,338.00 ft. The dam includes a discharge pipe 

equipped with valve to control release flow to Schweitzer Creek (station 04058200). An average of 2.3 ft /s 

was diverted from the headwaters of basin by the city of Ishpeming for municipal supply and the effluent 

discharged to the Carp River basin. An average of 21 ft3/s was diverted from reservoir for iron ore 

processing, some returned to Middle Branch Escanaba River basin via Green Creek and some returned to the 

East Branch Escanaba River basin via Goose Lake Outlet.L
Since January 1973, controlled diversion from 

Greenwood Reservoir (station 040570.1) via Greenwood Diversion (station 04057813) into Schweitzer Reservoir. 

Controlled inflow averaged 10.5 ft L
for the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum contents recorded, 5,900 acre-ft May 31, 1970, elevation, 1,339.5 ft; 

minimum recorded since first filling, 2,920 acre-ft Apr. 10, 1974, elevation, 1,329.7 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum contents, 5,660 acre-ft May 30, elevation, 1,338.9 ft; 

minimum, 3,810 acre-ft Sept. 9, elevation, 1,333.2 ft. 


WATER 1982 TO SEPTEMBERL
MONTHEND ELEVATION, INLLFEET NGVD,LAND CONTENTS AT 2400,LYEAR OCTOBERL1983 


Change in contents 

Elevation Contents (acre-L(equivalent 

DateL (feet) acre-feet) feet)Lin ftLL/s) 

Sept. 30 L 1338.1 5340 -- --
Oct. 31 L 1338.1 5340 0 0 
Nov. 30 L 1337.5 5120 -220 -3.7 
Dec. 31 L 1337.0 4950 -170 -2.8 

CAL YR 1982 L +690 +1.0 

Jan. 
7eb. 

31 L 
28 L 

1335.8 
1335.1 

4590 
4380 

-360 
-210 

-5.9 
-3.8 

lar. 31 L 1338.0 5300 +920 +15.0 
kpr. 30 L 1338.5 5500 +200 +3.4 
lay 31 L 1338.6 5540 +40 +0.6 
tune 30 L 1336.7 4860 -680 -11.4 
July 31 L 1334.6 4230 -630 -10.2 
kug. 31 L 1333.6 3930 -300 -4.9 
3ept. 30 L 1336.0 4650 +720 +12.1 

WTR YR 1983LL -690 -1.0 

http:1,338.00
http:1,300.00
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04058200 SCHWEITZER CREEK NEAR PALMER, MI 


LOCATION.--Lat 46°24'40", long 87°37'27", in SW1/4 sec.l, T.46 N., R.27 W., Marquette County, Hydrologic Unit 

04030110, on right bank 10 ft upstream from highway bridge, and 2.5 mi southwest of Palmer. 


DRAINAGE AREA.--23.6 mil. 


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 from topographic 

map (nearest 10 ft). Prior to Aug. 21, 1961, nonrecording gage at same site and datum. 


REMARKS.--Records good, except those for period of no gage-height record, May 30 to June 8, which are fair. Since 

August 19§2, flow completely regulated by Schweitzer Reservoir (station 04058190) 1.0 mi upstream. An average 

of 2.3 fti/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 21 ft3/s was diverted from Schweitzer 

Reservoir by industry for iron ore processing, some returned to the Middle Branch Escanaba River via Green 

Creek and some returned via Goose Lake Outlet (station 04058400) and East Branch Escanaba River. Diversion 

into Schweitzer Reservoir from Greenwood Reservoir via Greenwood Diversion (station 04057813). Several 

observations of water temperature were made during the year. 


EXTREMES OR PERIOD OF RECORD.--Maximum discharge, 860 ft3/s May 31, 19ZO, gage height, 6.50 ft; minimum, 

0.4 ft /s Sept. 6, 1962, gage height, 1.22 ft; minimum daily, 1.0 ft /s Apr. 9-18, May 5, 6, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 295 ft3/s May 30, gage height, 4.86 ft, from high-water mark; 

minimum daily, 5.2 ft /s Sept. 8, 9. 


DISCHARGE.AIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVADEC JAN FEBAMAR_ APRAMAY JUNAJUL AUG SEP 

1 
2 
3 
4 
5 

13 
11 
12 
11 
9.3 

11 
11 
11 
11 
13 

5.9 
5.9 
5.9 
5.9 
6.1 

5.6 
5.6 
5.6 
5.6 
5.6 

5.4L5.4 6.4 65 
5.4A5.4 6.6 53 
5.5A5.6 8.0 42 
5.5A5.7 9.3 37 
5.4A5.7 8.8 31 

174 
103 
72 
98 
117 

6.3 
6.3 
6.6 
6.9 
6.7 

5.9 
5.9 
6.8 
6.6 
6.5 

5.5 
5.5 
5.5 
5.7 
5.9 

6 
7 
8 
9 
10 

10 
15 
16 
13 
27 

10 
9.6 
10 
9.5 
10 

6.0 
5.9 
5.7 
5.6 
5.6 

5.7 
5.6 
5.6 
5.6 
5.6 

5.4A6.3 9.5 28 
5.3_7.2 11 29 
5.4A7.4 11 26 
5.3A7.5 12 23 
5.4A6.4 17 18 

90 
70 
46 
28 
26 

7.2 
7.2 
7.0 
6.3 
6.0 

6.4 
6.3 
6.3 
6.3 
7.4 

5.8 
5.6 
5.2 
5.2 
5.7 

11 
12 
13 
14 
15 

43 
35 
27 
22 
18 

13 
32 
38 
37 
27 

5.5 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.6 

5.4A6.4 18 15 
5.4A6.4 17 12 
5.4A6.3 24 11 
5.4A6.4 62 12 
5.4A6.2 105 10 

21 
13 
9.7 
7.7 
7.1 

5.9 
5.9 
5.9 
5.9 
5.9 

6.5 
5.9 
5.8 
5.7 
5.9 

5.4 
5.4 
5.4 
5.5 
5.5 

16 
17 
18 
19 
20 

15 
11 
11 
11 
27 

18 
14 
12 
14 
29 

5.6 
5.6 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.5 
5.4 

5.4A6.2 92 8.8 
5.4A6.1 67 8.0 
5.4A7.5 52 7.5 
5.4A12 42 7.7 
5.4A14 41 8.2 

7.1 
6.9 
6.7 
6.9 
6.7 

5.9 
5.9 
5.8 
5.9 
5.8 

6.1 
6.0 
6.3 
6.1 
6.0 

6.0 
5.6 
5.6 
5.6 
7.8 

21 
22 
23 
24 
25 

40 
34 
28 
24 
21 

35 
22 
13 
7.2 
5.9 

5.6 
5.6 
5.7 
5.9 
6.7 

5.3 
5.5 
5.6 
5.6 
5.4 

5.4A13 48 8.0 
5.4A11 65 12 
5.4A9.3 73 54 
5.4A8.3 79 60 
5.4A7.7 98 46 

6.6 
6.7 
6.5 
6.5 
6.5 

5.9 
5.8 
5.8 
5.8 
5.7 

6.1 
5.9 
5.9 
5.9 
6.0 

5.8 
5.6 
5.7 
5.4 
5.6 

26 
27 
28 
29 
30 

17 
15 
15 
15 
14 

5.9 
5.8 
5.9 
5.9 
5.9 

6.0 
5.9 
6.0 
5.7 
5.6 

5.3 
5.4 
5.4 
5.5 
5.6 

5.4A7.2 120 36 
5.4A7.2 138 20 
5.5A6.9 130 16 
---A6.2 99 60 

6.2 76 252 

6.4 
6.4 
6.4 
6.4 
6.3 

5.7 
5.6 
5.9 
6.0 
6.0 

6.0 
5.9 
5.5 
5.8 
5.7 

5.5 
5.5 
5.5 
5.5 
5.5 

31 12 --- 5.6 5.4 6.2 --- 244 --- 6.3 5.6 ---

TOTAL 
MEAN 

592.3 
19.1 

452.6 
15.1 

178.7 
5.76 

171.8 
5.54 

151.3A229.3 1545.6 1260.2 
5.40A7.40 51.5 40.7 

981.5 
32.7 

189.8 
6.12 

189.0 
6.10 

169.0 
5.63 

MAX 
MIN 

43 
9.3 

38 
5.8 

6.7 
5.5 

5.7 
5.3 

5.5A14 138 252 
5.3A5.4 6.4 7.5 

174 
6.3 

7.2 
5.6 

7.4 
5.5 

7.8 
5.2 

CAL YR 1982A MAX 228ATOTAL 6102.4 MEAN 16.7AMIN 4.8 
WTR YR 1983A 252AATOTAL 6111.1 MEAN 16.7 MAX MIN 5.2 
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60L	 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04059000 ESCANABA RIVER AT CORNELL, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45°54'31", long 87°12'49", in NW1/4 sec.32, T.41 N., R.23 W., Delta County, Hydrologic Unit 

04030110, on right bank 50 ft downstream from bridge on County Road 519, 0.4 mi downstream from Bobs Creek, 

0.7 mi northeast of Cornell, and 16 mi upstream from mouth. 


DRAINAGE AREA.--870 mi2. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--August 1903 to December 1912, January 1913 to November 1915 (gage heights only), October 1950 

to current year. Monthly discharge only for some periods, published in WSP 1307. Published as "near Escanaba" 

1903-15. 


REVISED RECORDS.--WSP 1387: 1904. 


GAGE.--Water-stage recorder. Datum of gage is 749.26 ft National Geodetic Vertical Datum of 1929 (levels by 

Michigan Department of Natural Resources). August 1903 to November 1915, nonrecording gage at site 10 mi 

downstream at different datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Since 1950, diurnal 

fluctuation and occasional slight regulation by Boney Falls powerplant 7 mi upstream. Since August 1962, 

some regulation by Schweitzer Reservoir (station 04058190) about 50 mi upstream. Since December 1972, some 

regulation by Greenwood Reservoir (station 04057811) about 60 mi upstream. 


AVERAGE DISCHARGE.--42 years (water years 1904-12, 1951-83), 891 ft3/s,13.91 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,700 ft3/s Apr. 26, 1979, gage height, 5.00 ft..;, 

maximum gage height, 6.40 ft Apr. 9, 1971, backwater from ice; minimum discharge observed, 90 ft-p/s 

July 5, 1910, gage height, 1.5 ft, 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, 4,900 ft3/s Apr. 15; maximum gage height, 3.70 ft Feb. 5, 

backwater from ice, Apr. 15; minimum daily discharge, 311 ft3/s July 26. 


DISCHARGE, IN CUBIC FEET PER 	SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAYLOCTLDECLFEBLAPR JUN AUGL
NOVLJANLMARLMAYLLJULLLSEP 


1 920 941 832 850 460 472 812 2570 4050 546 409 412 
2 879 802 879 750 460 480�864 2370 3710 459 427 360 
3 855 931 1060 640 420 540 954 2230 3230 469 408 319 
4 83? 827 1110 580 380 540 972 2010 3040 625 383 312 
5� 911 895 1130 620 400 640 966 1760 3240 768 382 325 

6 1060 773 1200 550 450 800 999 1610 3150 619 320 384 
7 1190 731 1000 450 430 1200 1040 1750 2820 579 323 418 
8 1270 745 650 550 430 2000 1070 2130 2360 538 312 490 
9 1140 837 420 600 410 2700 1180 2080 2030 508 312 449 

10 1320 754 500 580 400 2250 1370 1830 1810 472 323 423 

11 2030 836 450 540 420 2100 1600 1570 1530 441 467 415 
12 2120 1460 600 500 430 2000 1630 1410 1350 453 593 381 
13 1820 2120 400 600 420 1900 2100 1320 1180 423 536 405 
14 1560 2080 550 640 430 1810 3360 1300 1070 355 462 400 
15 1410 2170 580 620 430 1770 4720 1260 946 329 410 370 

16 1250 2020 550 580 480 1500 4110 1180 954 328�388 359 
17 1160 1510 500 550 480 1380 3310 1070 1000 337 371 428 
18 1100 1250 550 500 460 1290 2710 1010 973 346 330 479 
19 870 1230 480 520 460 1170 2210 946 871 354 320 487 
20 921 1660 400 520 480 1000 2110 932 840 346 350 773 

21 1260 1880 480 520 480 1130 2020 995 679 312 380 1490 
22 1640 1840 420 520 480 1060 2150 1020 662 337 400 1540 
23 1610 1640 680 520 480 1040 2340 1720 742 339 430 1460 
24 1540 1380 700 520 480 981 2420 2340 763 328 460 1150 
25 1370 1360 1020 500 420 912 2470 2580 665 316 480 872 

26 1240 1050 1420 480 320 970 2580 2430 604 311 520 742 
27 1140 816 1520 450 650 959 2850 2050 580 313 503 648 
28 1140 1020 1300 420 560 870 2980 1660 565 316 487 587 
29 1070 896 1100 450 --- 795 3020 1800 562 312 429 525 
30 1060 877 880 480 823 2800 3060 532 317 410 457 
31 978 --- 850 460 788 --- 3980 --- 359 440 ---

TOTAL 38666 37331 24211 17060 12600 37860 63717 55973 46508 12855 12765 17860 
MEANL1247 1244 781 550 450 12?1 2124 1806 1550 415 412 595 
MAX 2120 2170 1520 850 650 7700 4720 3980 4050 768 593 1540 
MIN 832 731 400 420 320 472 812 932 532 311 312 312 
CFSM 1.43 1.43 .90 .63 .52 1.40 2.44 2.08 1.78 .48 .47 .68 
IN.L1.65 1.60 1.04 .73 .54 1.62 2.72 2.39 1.99 .55 .55 .76 

CAL YR 1982 TOTAL 365243 MEAN 1001 MAX 5740 MTN 250 CFSM 1.15 IN 15.62 
WTR YR 1983 TOTAL 377406 MEAN 1034 MAX 4720 MTN 311 CFSM 1.19 IN 16.14 

http:ft3/s,13.91
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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 September 1981. From October 1975 to September 1981, daily 
figures of instrument-recorded conductance below 200 micromhos are not representative because of vari-
ability within the stream cross section. Results of a study of this variance are available in the District 
files. 
WATER TEMPERATURES: February 1975 to September 1981. 

INSTRUMENTATION.--Water-quality monitor October 1975 to September 1981. 

REMARKS.--Bimonthly samples were collected during the year as a cross-section sample in the reach of stream from 
the bridge on County Road 519 to a point 200 ft downstream. Complete ice cover during winter period. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum daily (water years 1975-76, 1978-80), 360 micromhos Sept. 10, 1975; minimum 
observed (water years 1975-76, 1978-81) 114 micromhos Apr. 15, 1981. 
WATER TEMPERATURES: Maximum daily, 35.06C July 31, 1975; minimum, 0.0°C on many days during winter periods. 

EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--A specific conductance of 84 micromhos was observed Apr. 28, 1982. 

NATFP QUALITY DATA. .ATFP YEAP OCTDREP 1982 Ti) SFPTEmRER 1981 

naTF 

NOV 
OP... 

JAm 
10... 

MAP 
01... 

"AY 
nl... 

1111. 

cPP 
OA... 

OXYGEN. COLT- STREP- 
SPF- L nIS- FORM, TOCOCCI 

STREAM- LCIFIC A SOLVED FECAL. FECAL, 
ELnw. LCON- Li,m LTOR- LOXYGEN, L(PER- L0.7 LKF AGAR 

L

INSTAN- LDUCT- (STAND- TEMPER- 9Tfl- LnTS- LCENT UM-ME (COLS. 
TImE TANFnUS 
L

ANCF LApn LATURF LITY LSOLVED SATUR- (COLS./ PER 
(CFS) 
L

(HmknS) LUNITS) L(O C,, C) L(NTH) L(mG/L) LATION) L100 ML) L100 ML) 

130n L754 Lthe L8.2 L7.n L1.9 L12.2 L104 LK1 L40 

1140 L500 L21z L7.7 L.0 L2.1 L14.6 L101 LK5 L69 

1130 L472 �?;'.2 �0.0 L.n L1.6 L14.3 L101 LK2 L18 

1155 L2290 L114 L0.0 L8.0 L1.6 L11.H L104 L<2 L34 

1330 L545 L1,4e L8.4 L22.0 L2.5 L10.2 L119 A1(10 A420 

1125 L495 L?.,Z �8.3 L14.0 L2.0 L10.3 L114 AK15 A160 

mAGNE- 
4APD- CALCUlm sIUm. 
NESS LOIS- LOIS- 
(mG/L SOLVED SOLVED 
AS L(mG/L L(MG/L 

DATE LCACO3) LAS CA) LAS MG)  

SnnIUM POTAS- ALKA- CARRON 
SOOTHm, LAO- LSION+. LINITY DIOXIDE 
1)Tc- ASOPP.... ADIS- ALAR A01S•• 
SOLVED LTTON SOLVED (MG/L SOLVED 
(MO/L PF0rEpoy PATIO (MG/L AS (MG/L 
AS MA) LSooluM LAS K) �CAC03) AS c02) 

NnV 
n?... 

JAN 
18... 

MAP 
01... 
MAY 
n3... 

SFP 
OR... 

L

78 LIQ L7.4 L2.1 L6 

L

100 L24 L4.8 L6.7 L13 

L

113 L27 L11 L0.4 A15 

L

50 L12 L4.0 L1.3 L12 

A

100 A24 L9.7 L4.8 L9 

A

92 A22 L9.0 L17 L28 

.3 

.4 

. 2 

A

.4 A74 A.9 

L

.9 L99 L3.8 

A

.9 A104 A2.1 

A

.7 A47 L.9 

A

.9 A92 A.7 

A

1.0 A104 A1.0 

L

SOLTnc. SOLIDS. L NITRO- 
CHU,- LFLUO- LSILICA. RESIDUE sum OF LSOLIDS. SOLIDS, LGEN. 

SULFATE LPInF. LRIDE, LnIs- LAT 100 LCnNSTI- LDIS- L(IS- LNO20403 

L

nIS- L(IS- L115- LSnINFn LOrr. C TUFWTS, ASOLVED LSOLVED LDTs- 
501)/Fn SOLVED SOLVED (mn/L (Ts- nTs- (TONS (TONS SnLVED 
(mG/L (PAG/L c4G/L Ac SOLVED SOLVED PER PER (mG/L 

(ATE LAS SO4) LAS CL) LAS F) LSTOP) L(MG/1) �(MG/L) LAC-FT) LDAY) LAS N) 

NnV 
n?... L13 L3.2 L.1 L6.6 L115 L97 L.16 L236 L<.10 

JAN 
18... L1S L4.? L<.1 L9.9 L110 L130 L.18 L176 L.30 

MAP 
n1... A17 A4.4 L.1 L10 L1 .7 L145 L.21 L200 L.24 

MAY 

01... A11 A2.0 A<.1 A5.0 AAO L69 L.11 L492 L.14 
JI it. 
.06... A12 A3.5 L.1 L7.5 L147 L119 L.20 L236 A.10 
crp 
08... A20 A5.6 A.1 A9.7 L166 L147 L.23 L222 L<.10 



  

 
 

 

 

 

 

SFLF-
NIUm. 
nis-

snLyrn 
(On/L 
AS SF) 

STRnN- LVANA- 
STLVFQ, TIUm, DIUM. ZINC, 

L

OIS- L()IS- LDIS- L()Is- 
snLvEn snLvEn soLvEn SOLVFO 

L

(us/t_ Ltout. L(win L(OWL 

L

AS AG) LAS SR) LAS V1 LAS ZN) 

62 L STREAMS TRIBUTARY TO LAKE MICHIGAN 

04059000 ESCANABA RIVER AT CORNELL, MI--CONTINUED 

MATER—QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

NITP0- NITRO- LPHns_ ',Hos- LSFOT- SF°. 
GFN. GEN.Am- LRH0s- PHnpos. PHATF, LmENT. SOSP. 

AMMONIA mONIA . LPHOS- Lrm-inRus, LnoTHn. LnRTHO. LSEnI- L015- LSIEVE 
nIS- ORGANIC PH09OS• nTs- nTs- Lnts- mENT. CHARGE. nIAm. 

SOLVED LTOTAL LTOTAL LSni_VED SOLvFn LsnLvFn LSUS- Lsus- L% FINER 
(MG/L (mG/L (MG/L (mn/L (mG/L (MG/L PENnED PENDEn THAN 

nATF LAS N) LAS N) LAS P) LAS P) LAs 0) LAS PO4) L(MG/L1 L(T/DAY) .062 MM 

.0M0 1.00 

.030 .?0 .140 

.040 .40 .010 

.020 .40 .020 

<.010 .A0 .040 

<.010 .74 .020 

L

.000 L.040 L.12 L2 L4.1 L100 

L

<.010 L<.0)0 L3 L4.1 L100 

L

<.010 L<.010 L2 L2.5 L100 

L

<0010 L<.0)0 L1 L6.2 L98 

L

.070 L<010 L1 L1.6 L100 

L

.010 L<.0)0 L1 L1.3 L100 

Nov 
02... 
JAN 
10... 

MAP 
nl... 

mAy 
n3... 

Jot. 
nA... 

srp 
nA... 

RFOYL- 

A

ALU.- A CHRO- 
TAM,. APSFMTC NA4I0m. Liu.. CAnmpim miiim. CnHALT. COPPER, !Pont. LEAs, 

L

nTs- Ll L nrc_ LnIS- l 

L

Is- L0IS- Lnig- L 015- LDIS- Lnis- Ln s- 
in. 

soLvEn LsoLvFn s? Lsavn =n snLyEn SOLVED 77n snLvF 

L

n LSOLVED
TTHF L(t) vt ( 1 1G/I_, 

• (g L
T/ 
L

( nv_ 

L

AL) LAS 

L

AS) L45 

<1 L1 L<1 L4 L1 L510 L3 

19 L<1 L1 L3 L<3 L2 L420 L3 

11 L<1 L<1 L<1 L<3 L1 L440 L5 

28 L<1 L<1 L<1 L<3 L1 L410 L2 

MOV 
1100 

JAN 
1H... L1140 

MAY 
03... L1155 
JUL 
06... L1110 

OATF LAS 

30 <1 

10 1 

90 1 

20 1 

PA) LAS PF) LAS Cr') AS AS CO) LAS CO) LAS FF1 LAS PR) 

ITTHIo9 
nTS-

snLvc'n 
((in/1_ 

maNmA— 
NFSF. 
DTS- 

SOLvro 
(oG/L 

moLY4- 

L

mFpril9T LDENTIN. 
nTs- Lnis- 

L

SDI_V`i1) LSOLVED 
(pzit_ L(uG/t. 

NIc!‹FL. 
nTs-
5DLVFn 
(116/1_ 

NT) OATF 

NOV 

Ac LT1 LAS 9N) AS HG) As mn) LAS 

2... A 10 <.1 <10 
JAM 

1 0... <4 H .4 <10 
MAY 
3... <4 10 .M <10 

JUL 
06... 5 29 <10 

L

<1 L<1 L<1 L33 L<6.0 L<4 

A

1 A<1 A<1 L45 L<6.0 L6 

L

5 L<1 L<1 L29 L<6.0 L<3 

L

<1 L<1 L<1 L46 L<6.0 L17 



63 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04059500 FORD RIVER NEAR HYDE, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45°45'20", long 87°12'05", in SW1/4 sec.19, T.39 N., R.23 W., Delta County, Hydrologic Unit 

04030109, on right bank 40 ft downstream from bridge on County Road 533, 1.4 mi downstream from Tenmile Creek, 

and 1.5 mi north of Hyde. 


DRAINAGE AREA.--450 mi2. 


WATER-DISCHARGE RECORDS 


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


GAGE.--Water-stage recorder. Datum of gage is 681.77 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. 


AVERAGE DISCHARGE.--29 years, 388 ft3/s, 11.71 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,590 ft3/s May 7, 1960, gage height, 8.27 ft; minimum, 

18 ft3/s Aug. 30, 1976, gage height, 1.33 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,320 ft3/s Apr. 15, gage height, 5.93 ft; minimum, 44 ft3/s 

Sept. 3-5, gage height, 1.56 ft. 


DISCHARGE, IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLDFC JAN FEB MARLAPRLMAY JUNLJUL AUG SEP 

1 485 445 500 450 190 220 413 937 1240 138 143 50 
2 467 430 540 400 180 230 481 954 1260 133 128 47 
3 460 419 580 360 180 240 561 926 1300 125 142 46 
4 432 409 640 330 180 270 612 839 1330 136 138 44 
5 399 394 700 310 180 400 632 766 1420 174 124 47 

6 468 378 740 290 180 800 681 706 1360 213 115 74 
7 626 357 600 270 180 1300 696 874 1290 212 99 66 
8 652 340 450 260 180 1710 713 1110 1210 182 84 67 
9 620 329 350 250 180 7100 778 1090 1130 153 72 69 
10 819 367 280 240 180 1500 948 1060 959 132 86 72 

11 1080 501 270 240 185 1300 1150 1030 777 119 197 71 
12 1090 873 260 230 190 1200 1210 952 643 105 259 67 
13 1050 1160 260 230 190 1100 1510 840 550 95 296 67 
14 1020 1190 240 230 190 1000 2480 760 470 85 273 62 
15 912 1000 220 220 195 900 3120 694 402 77 222 61 

16 785 850 220 215 200 800 2830 652 366 72 179 78 
17 675 750 220 210 200 7c0 2430 607 363 69 142 78 
18 597 600 210 210 200 680 2010 549 356 64 119 116 
19 548 800 210 210 ?05 620 1670 525 333 61 101 139 
20 715 1000 210 210 210 600 1380 524 296 64 88 259 

21 907 1200 210 210 ?10 560 1130 506 255 80 80 448 
22 922 1000 210 210 210 530 1010 546 220 85 77 553 
23 902 900 240 210 210 500 968 1070 193 76 70 604 
24 860 800 457 210 210 480 959 1290 185 81 67 636 
25 778 700 743 210 220 450 958 1440 241 78 64 633 

26 680 620 914 210 220 430 966 1480 257 70 61 556 
27 601 570 857 210 220 425 975 1500 215 64 59 441 
28 567 530 750 205 220 402 980 1300 175 64 56 331 
29 536 500 650 200 --- 390 986 1210 157 71 55 254 
30 501 480 580 200 408 974 1200 146 76 58 210 
31 469 --- 500 200 409 --- 1240 --- 115 54 ---

TOTAL ?I623 19892 13811 7640 5495 22774 36211 29177 19099 3269 3708 6246 
MEAN 698 663 446 246 196 733 1207 941 637 105 120 208 
MAX 1090 1200 914 450 220 7100 3120 1500 1420 213 296 636 
MIN 399 329 210 200 180 270 413 506 146 61 54 44 
CFSM 1.55 1.47 .99 .55 .44 1.63 2.68 2.09 1.42 .23 .27 .46 
IN. 1.79 1.64 1.14 .63 .45 1.88 2.99 2.41 1.58 .27 .31 .52 

CAL YR 1982 TOTAL 189269L CFSM 1.15L
MEAN 519LMAX 2750 MIN 73LLIN 15.65 

WTR YR 1983 TOTAL 188895LMAX 3120LCFSM 1.15LIN 15.62
MEAN 518LMIN 44L




 

 

 

    

 

64 L STREAMS TRIBUTARY TO LAKE MICHIGAN 

04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1956 to current year. 

PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: December 1974 to September 1981. 
WATER TEMPERATURES: July 1956 to September 1981. 

INSTRUMENTATION.--Temperature recorder July 1956 to September 1975. Water-quality monitor October 1975 
to September 1981. 

REMARKS.--Quarterly samples were collected during the year as a cross-section sample in reach of stream 200 ft 
upstream to 200 ft downstream from gage. Complete ice cover during winter period. Daily record of specific 
conductance for water year 1975 is from once-daily observer samples. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum, 482 micromhos Dec. 2, 1976; minimum recorded, 131 micromhos May 22, 1976. 
WATER TEMPERATURES: Maximum, 31.0°C July 31, 1975; minimum, 0.0°C on many days during winter periods. 

WATFP nuALITY DATA, wATEP YEAR OCTnRcR 1912 TO SEPTEm4ER 1981 

OXYGEN, COLI- STREP- 
sPF- L 015- FORM. TOCOCCI 

STREAM- CTFIC L SOLVED EFCAL, FECAL. 
FLOW, LCart- LPH L1110- LOXYGEN. L(PER- L0.7 LKF AGAR 

L

INSTm- nucT- (STAmn- TEMPER- PTO- LoTS- LCENT Um-MF (COLS. 
TTMF TANFOUS ANCF LAwn LATIMF LITy soLVFn SATUR- (COLS./ PER 

naTF L(CFc) L(umi-os) LUNITS) L(DEG C) L(NT))) L(mG/L) LATION) L100 ML) L100 ML) 

',Tv 
OR... L130n L334 L?H,i L4.1 L2.5 L1.3 L13.6 L101 LKS L12 

JAm 
18... L1100 L?10 L34? LR.0 L.0 LI.n L13.7 L95 L<1 L28 
APP 
06... L1010 LH79 Lp9 L8.1 L1.0 L3.n L13.8 L99 L<1 LKll 
MA 
15... L1030 L77 L315 L5.5 L27.5 L<1.0 L7.9 L103 L140 L350 

mAGNE- SonIuM POTAS- ALKA- CAPRnN 

L

mApn- CALCuim L 40- LSIum, UNITY DIOXIDE 
.;)1114: =m. 

L

NESS LMS- L SOAP- LnIS- LLA9 L()IS- 
(mG/1_, 501)1En Y1LVE0 SOLvcn LTION SOLVED (MG/L SOLVED 
AS L(MG/I. L("46/L L(Mr/(_ PFPCFP'T LPATIO L(MG/L LAS L(MG/L 

HATE LCAC03) LAS CA) L4 mG) LAS mA) LcnnIn0 LAS K1 LCAC031 AS CO2) 

Nnv 
np... L147 L34 L15 L1.? L.0 L.4 L143 L2.2 

jAN 
18... L179 L42 L18 L1.3 L2 L.5 L155 L3.0 

APP 
06... L158 L37 L15 L1.1 L1 L.0 L.7 L153 L2.3 
Mu 
15... L187 L4? Ldo L2.0 L2 L.1 L.8 L173 L1.0 

L

501.105. SOLIDS. LNITRO- 
CHLO- LFLUE- LSILICA, PFSInuE SUM OF LSOLIDS, SOLIDS, LGEN. 

L

SULFATF LRIDE. L.410E, Lojc LAT 180 CONSTI- DIS- HIS- NO2.NO3 

L

ohs- LOTC- Li)IS- LSO1vEn LPr'', C TOFNTS, LSOLVED LSOLVED LMS- 
SOLVE() SOLVED soLvFn (mr4( HIS- HIS- (TONS (TONS SOLVED 

L

(m(-4/L L(Mr,/I_ L(MG/L LAc LsnINPO LSOLVED LPFR LPFP L(MG/L 
DATE LAS sn4) LAS CL) LAS F) LsIn?) L(Mr/1) L(MG/L) LAC-FT) LHAY) LAS N) 

Not, 
08... L11 L2.4 L<.1 L6.8 L17? L157 L.23 L155 L<.10 
JAN 
IP... A)I L2.5 L<.1 Ln.5 L107 L177 L.27 L112 L.21 

(OP 
06... A9.2 A2.2 A<.1 L6.5 L105 L155 L.25 L339 L<.10 

Jilt_ 
15... L11 L2.1 L.1 L6.8 Lp713 L189 L.3? L48.4 L<.10 



 
     

 

     
 

       

       

 

     

 

    

 

    

 

    

 

 

 

 

 

 

 

 

   

      
      

 

    

 

    

 

    

 

    

  

 

       

 

       

 

        

 

 

65 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04059500 FORD RIVER NEAR HYDE, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

pHns- PROS-LSFOI- SED. 
GEN. GEN.Am- pmnc- PH (100<,LmENT, S11S0.

NITP0- NITRO-
DHATF, 

AMMONIA mONTA . PH05- 004n011S, oPTHn,LSERI-DPTHO,LnIS- SIEVE 

nTS- ORGANIC PHOPUS, DTS- DTS- DIS- MENT, CHARGE, ()TAM. 

SUS- 5)35- % FINER 
(mG/L (mG/L (HG/L (mn/L (mG/L (MG/L PENDED PENOED THAN 

DATE AS N)LAS N) AS P) AS P) As 0) AS 004) 

sOLVEn TOTAL TOTAL snIvr) SnLvPr SOLVED 

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

NMI 
0 .00 100OP... <.J10 1.30 .050 .050 .040 .12 

JAN 
10... .010 .20 .010 <.010 <.010 2 1.1 100 

APP 
n6... <.010 .20 .020 <.n10 <.010 4 7.3 92 

Jul 
15... <.010 .50 .030 .020 <.010 0 .00 100 

ALW1-

DIS-
SOLVEn 

TTMF (IIG/L 
DATE AS AL) 

NOV 
09... 1100 <10 

JAN 
1H... 1100 <10 

APP 
06... 1030 <10 

JUL 
15... 1030 <10 

APSENTC MAHIUm. 
OIS- 11S-

SOLVrn SOLVED 
(UG/L (UG/L 
AS AS) AS BA) 

1 16 

1 2? 

1 1? 

1 51 

PEPYL- cHp0-

Limo. CADmIum MIUm, COBALT, COPPER. IRON, LEAD, 

Ms- nTs-LLDIS- DIS- DIS-n/s-LDTS-
SoLvro soLvrD SOLVE) SOLVED SOLVED SOLVED SOLVED 
(115/L (1)5/1 (11G/L (UG/L (UG/L (UG/L (UG/L 
AS OF) AS Cr)) AS CR) AS CO) AS CU) AS FE) AS 081 

<1 <1 <1 <3 1 180 2 

<1 <1 1 <3 1 100 6 

<1 <1 <t <3 1 75 6 

<1 <1 <1 <3 1 26 5 

maNnA­ moLY8- SELF- STRON- VANA-
LITHIUM 

PIS-
soLvEn 

mEsF. 
nTs­

soLvEn 

mpPrUHY OFNum, NICKEL. NIum. SILVER, TIUM, OIUM, ZINC, 
Ns- nIS- nTs- DIS- nrs- oTs- (s- DI5-

SOLvE0 SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 

DATE. 
(UG/).. 
AS LT) 

(Win 
AS MN) 

(U('/L 
AS HG) 

(06/L 
AS MO) 

(UG/L 
AS NI) 

(0G/L 
AS SF) 

(06/L 
AS AG) 

(UG/L 
AS SP) 

(UG/L 
AS V) 

(UG/L 
AS ZN) 

NOv 
OH... <4 10 <.1 <10 1 <1 <1 41 <6.0 <4 

JAN 

18... <4 5 .1 <10 1 <1 <1 49 <6.0 <4 
APP 
06... <4 8 <.1 <10 2 <1 <1 46 <6.0 <3 

JUL 
19... 7 26 <.1 <10 1 <1 <1 63 7.0 <3 
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04061000 BRULE RIVER NEAR FLORENCE, WI 

LOCATION.--Lat 45°57'31", long 88°15'57", in SE1/4 SE1/4 sec.11, T.41 N., R.32 W., Michigan Meridian, Iron 
County, Hydrologic Unit 04030106, on left bank 40 ft upstream from highway bridge, 1.0 mi upstream from Paint 
River, 2.5 mi north of Florence, and 5.0 mi upstream from confluence with Michigamme River. 

DRAINAGE AREA.--389 mi 2 . 

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 National Geodetic Vertical Datum of 1929 (levels by 
Owen Ayres Associates). Prior to Aug. 29, 1944, nonrecording gage at bridge 40 ft downstream at same datum. 

REMARKS.--Records good except those for the winter period, which are fair. Discharge includes some mine pumpage 
prior to August 1977. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--40 years (water years 1915, 1945-83), 362 ft3 /s, 12.64 in/yr. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,700 ft 3 /s July 2, 1953, gage height, 6.57 ft; maximum 
gage height, 8.27 ft Dec. 26, 1969, backwater from ice; minimum discharge, 118 ft /s Dec. 2, 1963 
(discharge measurement); minimum gage height, 1.79 ft July 24, 1964. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,650 ft 3 /s May 23, gage height, 3.95 ft; maximum gage height 
recorded, 7.18 ft Jan. 30, backwater from ice, but may have been higher during periods of no gage-height record 
Dec. 9-27, Jan. 5-8, 11-15, 18-29, Jan. 31 to Feb. 2, Feb. 5-9; minimum discharge, 267 ft3/s Sept 3, 4, 
gage height,2.13 ft. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLJAN MARLL JUL SEP
DEC FEB APR MAY JUNLAUG 


1 369 403 440 410 320 330 374 648 896 393 427 307 
2 344 392 457 400 320 335 389 627 808 388 334 287 
3 359 388 410 390 320 345 393 659 787 447 381 273 
4 363 385 401 390 320 370 386 592 1080 724 481 268 
5 347 381 386 390 320 468 383 546 1150 703 419 296 

6 429 374 383 390 320 495 405 515 994 537 362 361 
7 535 356 370 380 315 731 407 682 817 454 323 344 
8 536 354 360 380 310 900 407 953 714 412 298 309 
9 476 352 350 370 310 930 450 836 699 385 294 288 
10 561 354 350 370 310 752 464 685 670 373 433 289 

11 569 400 340 365 310 696 462 595 604 360 657 319 
12 521 614 330 355 320 630 476 555 561 343 535 301 
13 478 703 325 350 320 586 560 574 533 332 431 291 
14 442 586 325 350 320 562 855 636 512 324 379 281 
15 417 580 325 350 330 534 1080 570 604 328 341 276 

16 389 556 325 345 330 512 898 516 644 310 321 331 
17 368 533 325 340 330 495 752 482 600 300 328 372 
18 378 436 330 335 330 494 678 461 541 291 361 418 
19 370 435 340 330 330 478 621 463 492 291 343 420 
20 564 532 350 330 330 468 612 496 458 285 321 1040 

21 772 616 360 330 330 462 657 520 434 329 303 1300 
22 692 582 370 330 330 438 768 774 616 423 316 1020 
23 609 521 390 325 330 434 849 1550 780 359 305 719 
24 565 457 410 325 325 420 881 1560 600 320 290 582 
25 540 400 440 320 325 400 898 1210 517 303 284 495 

26 512 450 460 320 325 390 930 922 494 295 282 431 
27 485 380 460 320 325 403 952 748 447 286 281 400 
28 466 370 450 320 330 398 922 674 418 294 281 370 
29 476 410 440 320 --- 382 836 890 399 298 274 344 
30 464 380 430 320 372 721 1010 392 295 307 332 
31 433 --- 410 320 369 --- 1020 --- 474 352 ---

TOTAL 14829 13680 11842 10870 9035 15569 19466 22969 19261 11656 11044 13064 
MEAN 478 456 382 351 323 502 649 741 642 376 356 435 
MAX 772 703 460 410 330 930 1080 1560 1150 724 657 1300 
MIN 344 352 325 320 310 330 374 461 392 285 274 268 
CFSM 1.23 1.17 .98 .90 .83 1.29 1.67 1.91 1.65 .97 .92 1.12 
IN. 1.42 1.31 1.13 1.04 .86 1.49 1.86 2.20 1.84 1.11 1.06 1.25 

CAL YR 1982 TOTAL 150210LMEAN 412LMAX 1330LMIN 219LCFSM 1.06LIN 14.36 
WTR YR 1983 TOTAL 173285LMEAN 475LMAX 1560LMIN 268LCFSM 1.22LIN 16.57 

http:height,2.13
http:1,200.55
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04061500 PAINT RIVER AT CRYSTAL FALLS, MI 


LOCATION.--Lat 46006'21., long 88°20'05", in SE1/4 sec.20, T.43 N., R.32 W., Iron County, Hydrologic Unit 04030106, 

on right bank 150 ft downstream from municipal powerplant at Crystal Falls, and 14.5 mi upstream from mouth. 


DRAINAGE AREA.--597 mi2. 


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 National Geodetic Vertical Datum of 1929 (Wisconsin 

Electric Power Co. benchmark). 


REMARKS.--Records good. Diurnal fluctuation caused by power-plant 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.--39 years, 602 ft3/s, 13.69 in/yr. 


EXTREMES kOR PERIOD OF RECORD.--Maximum discharge, 10,900 ft3/s Apr. 25 1960, gage height, 9.82 ft; minimum, 

7.7 ft /s Sept. 17, 1950, gage height, 0.89 ft; minimum daily, 81 ft /s Nov. 1, 1947. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,580 ft3/s May 24, gage height, 5.54 ft; minimum, 150 ft3/s 

Sept. 2, gage height, 1.82 ft; minimum daily, 275 ft3/s Aug. 28. 


DISCHARGE. IN CUBIC FEET PER SECONn, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY NOVAJAN FEBAAPRA JUL SEP
OCT DEC MAR MAY JUNAAUG 


1 654 786 686 634 441 460 541 1770 2240 585 396 295 
2 617 767 702 611 437 466 540 1570 1930 566 389 304 
3 562 724 772 561 411 468 553 1400 1710 575 404 279 
4 567 701 775 540 400 483 551 1220 2420 947 478 281 
5 667 689 761 549 454 548 551 1080 3070 1330 482 280 

6 647 679 748 537 436 677 564 959 2700 1000 444 480 
7 697 669 636 519 444 1080 587 1000 2130 802 403 593 
8 714 663 467 500 440 1550 589 1130 1700 701 388 594 
9 745 654 441 499 423 1780 634 1040 1480 651 336 537 
10 1010 618 514 522 425 1460 683 881 1340 584 398 478 

11 1020 660 510 515 421 1410 690 771 1130 565 613 544 
12 1000 810 488 500 421 1460 691 735 951 527 687 517 
13 1050 1210 531 486 422 1390 780 673 844 469 626 609 
14 999 1090 534 492 423 1330 1390 725 775 459 532 532 
15 751 824 538 478 432 1190 1970 741 813 441 476 476 

16 700 889 517 475 433 1070 1890 737 893 421 413 518 
17 760 871 483 476 437 1000 1690 684 936 389 397 531 
18 700 841 471 476 435 919 1540 642 874 389 376 538 
19 691 833 496 461 437 856 1350 610 794 368 379 519 
20 823 955 505 445 439 770 1260 601 714 375 311 1250 

21 1180 1260 494 452 448 787 1340 638 646 369 358 1780 
22 1180 1390 488 443 450 730 1750 1070 1380 431 353 1570 
23 1030 1280 486 445 446 701 2220 2940 3060 415 333 1300 
24 1290 1110 496 447 436 649 2380 3460 2450 351 324 1060 
25 1180 826 571 451 432 649 2420 3000 1540 392 315 895 

26 1100 859 714 445 422 651 2500 2300 1050 356 330 763 
27 1100 690 774 424 432 614 2560 1820 849 324 308 701 
28 1080 627 760 423 449 584 2500 1580 738 345 275 642 
29 980 766 736 435 --- 563 2300 1770 678 359 357 563 
30 813 709 641 428 556 2070 2090 585 352 311 548 
31 729 --- 639 426 542 --- 2350 --- 420 304 ---

TOTAL 27036 25450 18374 15095 12126 27393 41084 41987 42420 16258 12496 19977 
MEAN 872 848 593 487 433 884 1369 1354 1414 524 403 666 
MAX 1290 1390 775 634 454 1780 2560 3460 3070 1330 687 1780 
MIN 562 618 441 423 400 460 540 601 585 324 275 279 
CFSM 1.46 1.42 .99 .82 .73 1.48 2.29 2.27 2.37 .88 .68 1.12 
IN. 1.68 1.59 1.14 .94 .76 1.71 2.56 2.62 2.64 1.01 .78 1.24 

CAL YR 1982 TOTAL 261940AMEAN 718AMAX 5220AMIN 214ACFSM 1.20AIN 16.32 
WTR YR 1983 TOTAL 299696AMEAN 821AMAX 3460AMIN 275ACFSM 1.38AIN 18.67 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04062000 PAINT RIVER NEAR ALPHA, MI 


LOCATION.--Lat 46°00'40", long 88°15'30", in NW1/4 NW1/4 sec.25, T.42 N., R.32 W., Iron County, Hydrologic Unit 

04030106, on right bank 0.6 mi downstream from Lower Paint Dam, 5.5 mi upstream from Brule River, and 6.0 mi 

southeast of Alpha. 


DRAINAGE AREA.--631 mi2. 


PERIOD OF RECORD.--June 1952 to current year. Monthly discharge only for period October 1953 to September 1960, 

published in WSP 1727. 


REVISED RECORDS.--WSP 1727: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 1,260 ft from topographic map (nearest 10 ft). 


REMARKS.--Records good. Flow completely regulated by powerplant and Lower Paint Dam, 0.6 mi upstream. Records 

not adjusted for diversion to Michigamme River by Paint River diversion canal. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--31 years, 175 ft3/s. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,050 ft3/s July 2, 1953, gage height, 10.50 ft; minimum daily, 

62 ft3/s Mar. 22, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,500 ft3/s May 25, gage height, 8.05 ft; minimum daily, 84 ft3/s 

July 29 to Aug. 2. 


DISCHARGE, IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 

DAY OCT NOV_DEC JAN_FF8 MAR MAY JUNAAUG SEPAPRA JUL 


1 94 226 102 98 95 98 92 642 2850 88 84 88 

2 95 88 375 98 95 98 93 720 2760 88 84 88 

3 93 88 624 98 95 98 91 439 2060 90 348 88 

4 95 90 612 98 95 98 90 90 1660 91 370 88 

5 95 90 296 98 95 98 91 90 2910 88 88 89 


6 95 90 90 98 95 98 93 90 2850 88 88 89 

7 96 90 92 98 95 98 91 95 2750 88 88 88 

8 95 90 94 98 95 98 95 93 1420 88 88 88 

9 98 90 94 98 95 Q8 92 93 95 88 88 88 

10 98 92 94 98 95 98 93 92 205 86 90 91 


11 97 93 94 98 95 98 92 90 493 86 88 91 

12 97 95 94 98 95 98 93 90 485 86 88 91 

13 97 93 94 98 95 98 94 90 479 87 88 91 

14 99 94 94 98 95 98 94 90 311 88 88 90 

15 98 94 94 98 95 98 94 90 91 86 88 89 


16 99 95 94 98 95 97 95 90 90 86 86 90 

17 98 95 94 98 95 97 93 90 90 88 86 90 

18 97 96 94 96 95 96 92 90 90 86 86 92 

19 98 97 94 96 95 98 93 90 90 85 86 90 

20 103 99 96 96 95 98 92 90 90 86 86 95 


21 102 128 96 96 95 98 93 90 91 89 86 92 

22 106 236 96 95 96 98 96 196 543 87 86 90 

23 102 205 96 95 96 98 96 1860 1500 88 88 89 

24 102 139 96 95 96 98 145 2940 1610 86 88 90 

25 105 101 96 95 98 98 165 3230 1100 87 88 88 


26 105 100 98 95 98 98 406 3380 815 87 89 91 

27 105 100 98 95 98 97 412 2480 316 86 88 87 

28 105 100 97 95 98 95 209 1270 91 86 88 86 

29 253 100 98 95 --- 95 406 1270 91 84 88 86 

30 376 100 98 95 --- 93 661 2130 91 84 88 86 

31 376 --- 98 95 93 --- 2850 --- 84 88 


TOTAL 3774 3294 4482 3000 2675 3017 4542 25040 28117 2695 3251 2679 
MEAN 12? 110 145 96.8 95.5 97.3 151 808 937 86.9 105 89.3 
MAX 376 236 624 98 98 98 661 3380 2910 91 370 95 
MIN 93 88 90 95 95 93 90 90 90 84 84 86 

CAL YR 1982A72506 MEAN 199 2810 MIN 84TOTAL MAX 
WTR YR 1983A86566 MAX 3380 MIN 84TOTAL MEAN 237 
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04062500 MICHIGAMME RIVER NEAR CRYSTAL FALLS, MI 


LOCATION.--Lat 46°06'50", long 88°12'57", in NW1/4 sec.20, T.43 N., R.31 W., Iron County, Hydrologic Unit 

04030107, on right bank 400 ft upstream from highway bridge, 5.0 mi downstream from Michigamme Reservoir, 

6.0 mi east of Crystal Falls and 15 mi upstream from confluence with Brule River. 


DRAINAGE AREA.--656 mil. 


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 from topographic map (nearest 10 ft). 


REMARKS.--Records excellent. Flow regulated by powerplant and by Michigamme Reservoir, capacity, 119,950 acre-ft, 

5 mi upstream. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--39 years, 711 ft3/s. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,260 ft3/s Apr. 28, 1960, gage height, 10.73 ft; 

minimum daily, 71 ft3/s Nov. 26, 1950. 


EXTREMES k'OR CURRENT YEAR.--Maximum discharge, 3,380 ft3/s June 2, 3, gage height, 7.65 ft; minimum daily, 

148 ft /s Sept. 30. 


DISCHARGE, IN CUBIC FEET PFR SECOND. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVADEC JANAFEB MARAAAPRAMAY JUNAJUL AUG SEP 

1 
2 
3 
4 

695 
697 
965 
1190 

1340 
1230 
1130 
1130 

1190 
1180 
1200 
1190 

1050 
1180 
1180 
1180 

1610 
1600 
1590 
1580 

890 
644 
484 
490 

1150 
1150 
1140 
1150 

677 
929 
1120 
1150 

2860 
3100 
3090 
2860 

683 
681 
652 
630 

1120 
1110 
1110 
889 

220 
385 
548 
554 

5 1190 1040 1190 1180 1580 488 1150 1160 2870 623 661 537 

6 1190 697 1190 1180 855 366 1150 1160 2870 618 658 548 
7 
8 

1190 
1100 

695 
911 

1190 
1180 

1190 
1190 

745 
1240 

171 
188 

1140 
1140 

1190 
1200 

2870 
2400 

618 
615 

658 
927 

546 
543 

9 629 1150 1180 1190 1340 195 1150 1190 1900 615 1210 543 
10 640 1180 1170 1180 1330 193 894 1180 1560 613 1210 333 

11 980 1200 1190 1190 1330 197 569 1170 1230 614 620 185 
12 1180 1230 1200 1200 1320 196 572 1170 1350 610 200 186 
13 1160 1230 1190 1200 1310 199 592 1170 1490 610 200 187 
14 1160 1220 1190 1200 1300 191 426 1180 1490 609 200 188 
15 1160 1210 1190 1190 1330 180 273 1170 1490 607 435 190 

16 1150 1210 1180 1210 1310 181 239 1160 1330 606 586 199 
17 1150 1200 1150 1220 1320 181 211 1160 1190 608 584 196 
18 1170 1200 1200 1210 1330 182 195 1160 1180 639 583 194 
19 
20 

1190 
1210 

1200 
1020 

1210 
1210 

1210 
1220 

1310 
1310 

183 
182 

188 
188 

1150 
1150 

920 
691 

671 
784 

582 
579 

189 
241 

21 1220 1090 1200 1280 1320 389 195 1150 689 891 579 210 
22 
23 
24 
25 

1220 
1210 
1210 
1200 

1210 
1200 
1200 
1200 

1200 
1200 
1200 
1220 

1390 
1400 
1390 
1390 

1260 
1190 
1100 
859 

568 
592 
876 
1170 

206 
211 
210 
201 

1220 
1850 
2290 
2510 

1140 
1700 
1420 
1190 

1030 
1170 
1160 
1160 

873 
1180 
1160 
1180 

186 
169 
159 
156 

26 
27 
28 
29 

1200 
1200 
1200 
1300 

1190 
1190 
1190 
1190 

643 
444 
608 
349 

1390 
1400 
1410 
1490 

882 
908 
890 
---

1170 
1160 
1170 
1170 

192 
198 
197 
494 

2480 
1990 
1760 
2080 

1190 
1180 
885 
686 

1150 
1150 
1140 
1130 

1200 
1180 
1160 
1070 

154 
151 
151 
150 

30 1390 1190 174 1600 1160 681 2590 685 1130 862 148 
31 1360 --- 576 1600 --- 1160 --- 2890 --- 1130 325 ---

TOTAL 34706 34273 32584 39490 35049 16566 17452 45406 49506 24947 24891 8346 
MEAN 1120 1142 1051 1274 1252 534 582 1465 1650 805 803 278 
MAX 
MIN 

1390 
629 

1340 
695 

1220 
174 

1600 
1050 

1610 
745 

1170 
171 

1150 
188 

2890 
677 

3100 
685 

1170 
606 

1210 
200 

554 
148 

CAL YR 1982 TOTAL 302859A
MEAN 830AMIN 134
MAX 4420A

WTR YR 1983 TOTAL 363216AMAX 3100A
MEAN 995AMIN 148 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04063000 MENOMINEE RIVER NEAR FLORENCE, WI 


LOCATION.--Lat 45°57'04", long 88°11,13", in NE1/4 sec.16, T.41 N., R.31 W., Michigan Meridian, Iron County, 

Hydrologic Unit 04030108, on left bank 0.5 mi downstream from confluence of Brule and Michigamme Rivers, 3.5 mi 

northeast of Florence, and at mile 117. 


DRAINAGE AREA.--1,780 mi2. 


PERIOD OF RECORD.--January 1914 to current year. Published as "at Twin Falls near Iron Mountain, MI" 1914-57. 

Records published for both sites July 1950 to September 1957. 


REVISED RECORDS.--WSP 1707: 1953(M). WSP 1911: Drainage area of former site. 


GAGE.--Water-stage recorder. Datum of gage is 1,119.23 ft National Geodetic Vertical Datum of 1929 (levels by 

Owen Ayres Associates). Prior to July 1950, headwater and tailwater gages and generation data entered 

hourly in daily log sheets by company employees at the Twin Falls Powerplant of Wisconsin Electric Power Co., 

10.4 mi 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 

and Peavy Pond, capacity, 33,860 acre-ft, on Michigamme River, and by many smaller reservoirs above station. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--69 years, 1,817 ft3/s. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 19,500 ft3/s Apr. 26, 1960, gage height, 14.15 ft; minimum 

38 ft3/s Aug. 21, 1962, Sept. 26, 1975; minimum gage height, 1.18 ft Aug. 21, 1962, Nov. 4, 1965; minimum daily 

discharge, 57 ft/s Sept. 26, 1975. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 8,100 ft3/s _June 5, 6, gage height, 8.65 ft; minimum, 223 ft3/s 

Sept. 18, gage height, 1.88 ft; minimum daily, 1,020 ft /s Sept. 10. 


DISCHARGE,L 1982 TO SEPTEMBER 1983
IN Cu81C FEET PER SECOND, WATER YEAR OCTOBER 

MEAN VALUES 


DAY NOVLJAN APRL JUL AUG SEP
OCT DEC FEB MARLLMAY JUNL


1 
2 
3 
4 
5 

2010 
2080 
2040 
2420 
2290 

2290 
2260 
2410 
2260 
2240 

2220 
3040 
3290 
3200 
2970 

2140 
2250 
2210 
[200 
2250 

2360 
2350 
2330 
2250 
2390 

1820L2270 3480 
1860L2330 3690 
2020L2330 3260 
2260L2010 2960 
2130L2420 2810 

b800 
6920 
5660 
6030 
8090 

1630 
1460 
1830 
2130 
2610 

1680 
1760 
1810 
2170 
1780 

1190 
1260 
1370 
1270 
1260 

6 
7 
8 
9 
10 

2410 
2350 
2700 
2250 
2460 

2010 
2230 
2460 
2410 
2210 

2670 
2380 
2170 
1730 
1790 

2200 
2250 
2100 
2200 
2360 

1310 
2200 
2340 
2270 
2130 

1790L2220 2830 
2200L1880 2990 
3460L2030 3320 
3410L2130 3330 
2820L2210 3010 

7950 
6860 
4580 
3340 
3350 

2600 
2710 
2560 
1530 
1640 

1800 
1810 
1810 
1740 
1930 

1480 
1380 
1330 
1300 
1020 

11 
12 
13 
14 
15 

2710 
2970 
3050 
3000 
2950 

2480 
2810 
3270 
3180 
2870 

1910 
1670 
2120 
1870 
2190 

2220 
2080 
2270 
2230 
2310 

2320 
2340 
2370 
2230 
2080 

2530L2350 2780 
2880L1820 2300 
2820L1320 2560 
2850L2090 2390 
2780L3370 2440 

3640 
3510 
3420 
3250 
3040 

1790 
1640 
1170 
1480 
1830 

2250 
1900 
1380 
1280 
1500 

1120 
1350 
1450 
1390 
1170 

16 
17 
18 
19 
20 

2930 
2830 
3110 
2970 
3190 

2590 
2800 
2620 
2660 
2680 

2210 
2300 
2330 
2070 
2150 

2280 
2210 
2210 
2250 
1990 

2470 
2300 
2320 
2210 
2240 

2380L3340 2560 
2400L3040 2650 
2340L2880 2480 
2550L2510 2250 
2440L2260 2400 

3310 
2960 
2570 
2470 
2090 

1590 
1510 
1690 
1670 
1670 

1610 
1830 
1450 
1560 
1530 

1310 
1260 
1220 
1390 
2830 

21 
22 
23 
24 
25 

3240 
3210 
3130 
2980 
3030 

3280 
3370 
3040 
2920 
2940 

2090 
2060 
2220 
2080 
2170 

2200 
2490 
2260 
2210 
2340 

2280 
2280 
2070 
2450 
2220 

2530L1680 2450 
2380L1850 2940 
2240L2380 6030 
2070L2400 7200 
2300L2900 7040 

2240 
2980 
5140 
4730 
4200 

1550 
1830 
1980 
1630 
2000 

1530 
1670 
1630 
1500 
1640 

3810 
3230 
2580 
2460 
1460 

26 
27 
28 
29 
30 
31 

3050 
3260 
3130 
3250 
3120 
2680 

3130 
2050 
2360 
2150 
2160 
---

2000 
1880 
1840 
1970 
1790 
2240 

2350 
2450 
2400 
2260 
2360 
4300 

2240 
2230 
2230 
---

2260L3160 7100 
224UL3720 5730 
2290L3490 4330 
2300L3780 4480 
2310L3710 5530 
2420L--- 6740 

3640 
2760 
1510 
1810 
1620 
---

1950 
1970 
2000 
2020 
1830 
2050 

1540 
1770 
1810 
1790 
1490 
1500 

1400 
1630 
1530 
1630 
1330 
---

TOTAL 
MEAN 
MAX 
MIN 

86800 
2800 
3260 
2010 

78940 
2631 
3370 
2010 

68620 
2214 
3290 
1670 

69830 
2253 
2490 
1990 

62810 
2243 
2470 
1310 

75080L75880 116060 
2422L2529 3744 
3460L3780 7200 
1790L1320 2250 

120470 
4016 
8090 
1510 

57550 
1856 
2710 
1170 

52450 
1692 
2250 
1280 

48410 
1614 
3810 
1020 

CAL YR 1982LTOTAL /90519 MEAN 
wTR YR 1983LTOTAL 912900 MEAN 

2166 
2501 

MAXA8850 MINL494 
MAXL8090 MINL1020 

http:1,119.23
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71
STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04065393 EAST BRANCH STURGEON RIVER BELOW SKUNK CREEK, NEAR FELCH, MI 


LOCATION.--Lat 46°01,34n, long 87°49'56", in NW1/4 NE1/4 sec.20, T.42 N., R.28 W., Dickinson County, Hydrologic 

Unit 04030108, on right bank 50 ft downstream from Skunk Creek, and 2.2 mi north of Felch. 


DRAINAGE AREA.--61.8 mil. 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1972, 1973. October 1973 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 1,067.53 ft National Geodetic Vertical Datum of 1929. Prior to 

Dec. 20, 1973, nonrecording gage, and Dec. 20, 1973 to Sept. 30, 1980, water-stage recorder at present site 

at datum 2.00 ft higher. 


REMARKS.--Records good except those for the winter period, which are fair. Since June 1975, occasional reg­
ulation during low flows by Gene Lake Reservoir, usable capacity, 3.990 acre-ft, 3 mi upstream. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--10 years, 55.1 ft3/s, 12.11 in/yr, adjusted for initial storage. 


EXTREMES FOR PERIOD OF RECORD.--Mqximum discharge, 628 ft3/s Apr. 26, 1979, gage height, 6.28 ft, 

present datum; minimum, 3.4 ft /s Sept. 7, 8, 9, 13, 1976, July 7, 1980. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 440 ft3/s Apr. 15, gage height, 5.84 ft; minimum, 6.2 ft3/s 

Sept. 3. 


DISCHARGE,LPER 	 1983
IN CUBIC FEET 	 SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 

MEAN VALUES 


DAY OCT DECLL APR MAYLLJUL AUG SEP
NOV 	 JAN FEB MARL JUNL


1 67 53 52 64 29 32 47 89L22 14 7.3
213 

2 61 51 57 58 30 33 53 172 22 14
83L 6.8 

3 62 67 30 59 148 15
54 52 34 80L22 6.5 

4 60 53 70 48 30 39 60 76L36 17 6.7
177 

9 56 52 68 45 30 47 60 247 38 15
70L 8.0 


6 59 50 75 43 29 60 66 244 31 1365L 9.7 

47 42 86L 10
7 71 66 27 09 68 185 27 12 

46 41 133L 8.9
8 74 60 26 160 72 145 24 12 

9 71 45 55 41 26 213 81 125 10 8.4145L24 

10 98 46 50 107 22 20 9.7
41 26 207 92 130L


11 47 26 	 92
121 57 41 178 109 111L21 41 11 

12 122 94 45 40 26 1s9 121 79 20 38
94L 9.3 

13 110 131 41 40 27 134 149 69 18 32
84L 8.5 

14 100 132 40 118 86L17 28 9.0
38 28 265 61 


119 40 81L 8.2
15 84 37 30 182 418 55 16 25 


102 39 	 65
16 74 36 31 91 364 72L15 22 18 

17 67 86 35 32 83 266 64 16 20 21
37 65L


74 35 59L 25
18 63 36 32 79 187 56 14 19 

19 61 73 37 33 32 74 146 50 13 17
57L 23 

20 78 96 38 31 32 128 58L13 15 79
70 	 44 


21 102 110 38 30 32 117 39 16 14 103
65 58L

22 107 106 38 30 33 117 39 14 97
62 72L19 

23 98 94 42 30 S8 181L16 86
34 115 38 13 

24 88 78 48 30 33 S5 109 290L15 11 72
34 

25 78 72 58 30 33 S2 105 260L13 11 61
31 


SI 29 

27 6S 58 78 29 31 49 108 27 11 10 

26 71 64 68 29 32 107 210L12 11 54 


150L 48 

28 63 55 86 28 47 107 116L11 9.1 42
31 23 

29 61 53 87 28 --- 47 117L11 8.5 37
104 20 

30 65 53 82 28 45 98 20 8.1 33
160L10 

31 57 --- 72 28 45 212L13 8.0 ---


TOTAL 2414 2204 1171 7588 3550L578 927.0
1707 838 3898 2698 516.7 

MEAN 77.9 73.5 37.8 83.5 115L18.6 30.9
55.1 29.9 130 89.9 16.7 

MAX 122 132 87 64 213 290L38 103
34 418 247 41 

MIN 56 45 35 28 26 32 47 20 10 8.0
57L 6.5 


1.19 .61 	 1.46 .50
CFSM 1.26 .89 .48 1.35 2.10 1.86L.30 .27 

IN. 1.45 1.33 1.03 .70 .50 1.S6 2.35 1.62 .35 .31
2.14L .56 


CAL YR 1982LTOTAL 21215.6 MAX 272 CFSMLINL
MEAN 58.1 MIN 6.6 .94 12.77 

WTR YR 1983L23089.7 MAX 418 CFSML1.02 13.90
TOTAL MEAN 63.3 MIN 6.5 INL


http:1,067.53
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72 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065897 EAST BRANCH STURGEON RIVER AT HARDWOOD, MI 


LOCATION.--Lat 45057,55., long 87°41'53". in SW1/4 NW1/4 sec.9, T.41 N., R.27 W., Dickinson County, Hydrologic Unit 

04030108, on right bank 10 ft downstream from bridge on county highway, at Hardwood, 350 ft upstream from 

Schultz Creek, and 9 mi upstream from confluence with West Branch. 


DRAINAGE AREA.--90.8 mi2. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional low-flow measurements, water years 1972-77. October 1977 to September 1983 

(discontinued). 


GAGE.--Water-stage recorder. Altitude of gage is 1,030 ft from topographic map (nearest 10 ft). Sept. 20, 1972 to 

Sept. 30, 1977, non-recording gage at site 1 mi upstream at different datum. Oct. 1-20, 1977, non-recording gage 

at present site and datum. 


REMARKS.--Water-discharge records good. Occasional regulation during low flows by Gene lake Reservoir in headwaters 

(station 04065393) and Hardwood Reservoir 1.2 mi upstream, combined usable capacity, 11,180 acre-ft. 


AVERAGE DISCHARGE.--6 years, 85.4 ft3/s, 12.77 in/yr, adjusted for initial storage. 


EXTREMES FOR PERIOp OF RECORD.--Maximum discharge, 869 ft3/s Apr. 27, 1979, gage height, 8.44 ft; 

minimum, 1.0 ft /s Aug. 14, 15, 1983, gage height, 2.50 ft,result of unusual regulation at Hardwood Reservoir; 

minimum daily, 1.2 ft /s Aug. 14, 1983. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 482 ft3/s Apr. 15, gage height, 6.91 ft; minimum, 1.0 ft3/s 

Aug. 14, 15, gage height, 2.50 ft, result of unusual regulation at Hardwood Reservoir; minimum daily, 1.2 ft3/s 

Aug. 14. 


DISCHARGE.LIN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVL FEBLAPRL AUG
DEC JAN MAR MAY JUNLJUL SEP 


1 108 88 85 106 43 51 77 165 245 40 35 11 

2 98 83 89 95 44 52 83 159 258 39 35 11 

3 95 79 99 83 48 54 87 146 257 39 30 11 

4 88 78 101 74 46 58 93 136 283 44 15 11 

5 84 78 110 68 45 68 96 124 275 42 15 11 


6 92 74 129 66 45 88 102 118 279 42 15 13 

7 97 72 123 66 45 132 110 139 277 41 15 13 

8 98 71 109 63 43 189 114 160 258 41 15 12 

9 101 68 99 60 42 266 124 167 238 40 15 12 

10 158 71 93 64 41 271 146 182 206 39 13 12 


11 171 81 80 64 41 271 162 187 176 39 5.4 12 

12 179 140 68 61 40 278 181 182 153 39 3.2 12 

13 187 168 60 61 41 264 225 167 131 39 1.6 12 

14 186 183 55 63 44 242 329 153 112 39 1.2 12 

15 170 188 52 60 48 207 452 137 99 39 4.6 12 


16 150 189 51 58 48 181 476 126 96 39 11 14 

17 129 171 49 55 48 164 446 116 91 39 11 14 

18 117 155 48 52 47 149 386 106 86 39 11 15 

19 107 149 51 49 48 140 323 102 79 39 11 14 

20 130 159 52 46 48 122 267 98 71 39 11 29 


21 133 168 51 45 49 118 232 98 64 39 11 40 

22 137 169 51 43 50 105 212 114 59 39 11 78 

23 142 171 55 44 51 97 200 187 55 39 11 103 

24 144 155 64 45 50 91 195 228 49 38 11 111 

25 139 129 95 45 49 86 191 290 46 38 11 111 


26 128 119 112 44 48 85 187 310 45 36 11 100 

27 116 98 117 43 48 82 189 290 44 34 11 88 

28 111 88 139 42 49 78 183 253 41 34 11 77 

29 103 91 138 42 --- 76 183 240 39 34 11 64 

30 96 86 127 45 74 175 233 39 34 11 59 

31 91 --- 115 43 74 --- 234 --- 37 11 ---


TOTAL 3885 3619 2667 1795 1289 4213 6226 5347 4151 1199 395.0 1094 

MEAN 121
125 86.0 57.9 46.0 136 208 172 138 38.7 12.7 36.5 

Max 187 189 139 106 51 278 476 310 283 44 35 111 

MIN 84 68 48 42 
 40 51 77 98 39 34 1.2 11 

CFSM 1.38 1.33 .95 .64 .51 1.50 2.29 1.89 1.52 .43 .14 .40 

IN. 1.59 1.48 1.09 .74 .53 1.73 2.55 2.19 1.70 .49 .16 .45 


CAL YR 1982LTOTAL 35150.0 MINLCFSML1.06
MEAN 96.3 MAX 427 11 IN 14.40 

WTR YR 1983L
TOTAL 35880.0 MEAN 98.3 MAX 476 MINLIN 14.70
1.2 CFSM 1.08 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 
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04065397 EAST BRANCH STURGEON RIVER AT HARDWOOD, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: December 1977 to September 1983 (discontinued). 


INSTRUMENTATION.--Water-quality monitor since December 1977. 


REMARKS.--Interruptions in the record were due to malfunctions of the instrument. Intermittent ice cover 

during winter period. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum recorded (water years 1978-81, 1983), 28.0°C July 11, 12, 1979; minimum, 

0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 27.0°C Aug. 6, 7; minimum. 0.0°C on many days during winter period. 


TEmPERATUP, WATFIR (r)FG. r). WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

DAN'�MAXL MEAN�MAX� MEANMINL MINL
MEAN�mAx mTN MEANLLLMAX�MINL

OCTOBER NOvFmHFP DECEMBER JANUARY 

1 --- 2.5 2.5 2.5 1.5 1.0 1.5 
2 7.5 --- --- 2.5 2.5 2.5 1.5 .5 1.0 
3 7.0 6.5 7.n 3.0 2.0 2.5 1.5 .5 1.0 
4 6.5 6.5 6.5 2.5 2.5 2.5 1.0 .5 1.0 
5 6.5 5.n 6.0 2.5 2.0 2.0 1.5 .5 1.0 

6 5.5 4.5 5.0 2.5 2.0 2.0 1.0 .0 .5 
7 5.5 4.5 5.0 ?.5 2.0 2.0 1.0 .5 1.0 
8 5.0 4.5 4.5 2.0 2.0 2.0 1.0 .0 .5 

R 4.5 4.0 4.5 2.0 2.0 2.0 1.5 .5 1.0 

10 4.0 4.0 4.0 2.5 2.0 2.0 1.0 .5 1.0 

11 4.0 4.0 4.0 2.0 2.0 2.0 1.0 .5 .5 
12 4.0 1.5 3.5 2.5 2.0 2.0 1.0 .5 .5 
13 3.0 2.5 3.0 2.5 2.0 2.0 1.5 .5 1.0 
14 2.5 2.0 2.5 2.0 2.0 2.0 1.5 .5 1.0 
15 3.0 2.5 7.5 2.0 1.5 2.0 1.5 .5 .5 

16 3.0 2.5 2.5 2.0 1.5 2.0 1.5 .5 1.0 
17 3.0 7.5 2.5 2.0 1.5 2.0 1.0 .5 .5 
10 2.5 7.5 2.5 2.0 2.0 2.0 1.5 .5 .5 
19 2.5 2.0 7.5 2.0 2.0 2.0 1.5 .0 .5 
20 2.5 2.0 2.0 2.0 2.0 2.0 2.0 .5 1.0 

21 2.5 2.0 2.5 2.0 2.0 2.0 2.0 .5 1.0 

2? 2.5 2.0 2.5 2.0 2.0 2.0 2.0 .5 1.0 

23 7.5 2.0 2.5 2.0 2.0 2.0 2.0 1.0 1.5 
74 2.5 ?.0 2.0 2.0 2.0 2.0 2.0 1.0 1.5 
25 2.5 7.0 2.5 2.n 2.0 2.0 1.5 .0 .5 

26 2.5 2.0 2.0 2.0 2.0 2.0 1.5 .0 .5 
27 2.5 2.0 2.0 2.0 2.0 2.0 1.0 .0 .5 
28 2.5 7.0 2.0 2.0 2.0 2.0 1.5 .5 1.0 
79 2.5 2.0 2.5 2.0 1.5 2.0 1.5 1.0 1.5 
30 2.5 7.5 2.5 2.0 1.5 1.5 2.0 1.0 1.0 

31 --- --- 1.5 1.5 1.5 1.5 1.0 1.0 


MONTM 3.0 1.5 2.0 2.0 .0 1.0 
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74 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04065397 EAST BRANCH STURGEON RIVER AT HARDWOOD, MI--CONTINUED 


TEMPFRATU9E. WATER (OFT,. C), WATER YEAR OCTORER 1982 TO SEPTEMBER 1983 


MIN
)AN, 
� 

MAXLMEANLLMAXLMTN MEANLL MEANLMINLMAX MINLLMAXLMEAN 


FFRPuAPYLMARCHL
APRILL MAY 


1 1.0 1.0 1.0 2.5 2.0 
 7.0 3.0 1.0 1.5 11.0 8.5 9.5

? 1.9 .0 1.0 3.0 ?.0 2.0 2.0 1.0 1.5 10.5 9.0 9.5

3 1.0 .0 .5 2.5 2.0 1.5 1.5 9.0
2.0 1.0 11.0 10.0

4 1.5 .0 .5 
 --- --- 1.5 1.0 1.5 10.5 9.0 9.5
5 
 .5
1.5 .0 2.5 1.0 1.5 11.0 9.0 9.5 


6 1.5 .0 1.0 
 1.5 1.0 1.5 10.5 9.0 9.5
7 1.5 .0 .5 
 2.0 1.0 1.5 9.5 9.0 9.5 

8 2.0 .0 .5 
 2.5 1.0 1.5 10.5 8.5 9.5
9 2.0 .5 1.0 
 2.0 .5 1.5 12.5 9.0 10.0

10 2.0 .5 1.0 
 2.0 1.5 1.5 12.0 9.0 10.0 


11 2.0 .5 1.5 1.0 .5 .5 ?.0 1.5 2.0 12.0 9.5 10.5 

12 2.0 1.5 1.5 1.0 .5 1.5 13.0 11.0
.0 2.0 2.0 12.0
13 2.0 1.5 1.5 1.0 .0 .5 1.5 1.5 1.5 12.5 12.0 12.5

14 2.0 
 1.5 1.5 .5 .5 .5 1.5 1.5 1.5 13.0 11.5 12.5
15 2.0 2.0 2.0 .5 
 .5 .9 1.5 1.5 1.5 13.0 11.0 12.0 


16 2.0 2.0 2.0 
 1.0 .5 .5 1.5 1.5 1.5 13.0 11.5 12.0

17 1.0 1.5 2.0 1.0 .5 .5 2.0 1.0 1.5 14.0 11.0 12.0

18 2.5 1.5 2.0 1.0 .5 .5 1.5 1.0 1.5 13.5 11.0 12.0

19 2.0 ?.0 2.0 
 1.0 .0 .5 2.0 1.5 1.5 12.5 11.5 12.0

20 --- ---
 1.5 .5 .5 
 2.0 1.5 2.0 13.0 11.5 12.5 


21 1.5 
 .5 .5 3.n 2.0 2.0 13.5 12.0 12.5

2? --- --- 2.0 .5 
 1.0 3.5 2.0 2.5 13.0 12.5 12.5 

23 2.0 1.0 1.5 .5 4.0 3.0 12.5
2.0 1.0 2.5 14.0 13.0

24 2.0 1.5 2.0 2.5 
 .5 1.0 5.0 3.0 4.0 14.0 13.0 13.5

25 3.0 2.n
1.0 2.5 .5 1.0 5.0 4.0 4.5 13.5 13.0 13.0 


76 3.5 1.0 2.0 2.0 .5 1.0 6.5 4.5 5.5 14.0 12.5 13.0 

27 3.0 2.0 2.5 1.0 6.0 4.5 5.0
1.5 1.0 15.0 12.0 13.0

28 2.5 2.0 2.0 2.5 
 .5 1.0 8.0 5.0 6.5 15.5 12.0 13.5

29 --- 3.0 .5 
 1.0 8.5 5.5 7.0 13.0 12.5 13.0

30 
 --- 2.0 1.0 1.5 9.0 8.0 8.5 12.5 12.0 12.0

31 1.5 1.0 1.5 --- --- --- 12.5 12.0 12.0 


MONTH 
 9.0 .5 2.5 15.5 8.5 11.5 


nAy MAX 
 MTN MEAN MAX MTN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE JULY 
 AUGUST SEPTEMBER 


1 12.5 11.5 12.0 20.5 
 17.0 18.5 25.0 21.0 22.5 24.5 17.0 20.0
2 13.5 12.0 12.5 22.0 17.0 19.0 
 25.5 21.0 23.0 25.5 18.0 21.0
3 15.5 
 12.0 13.5 20.5 17.0 19.0 24.5 22.0 23.0 25.5 19.5 21.5
4 15.5 13.5 14.5 20.5 
 17.0 18.5 26.0 21.0 22.5 73.0 20.0 21.5
5 15.5 13.5 14.5 21.5 17.0 19.0 
 26.5 20.0 22.5 21.0 20.0 20.5 


6 14.5 12.5 13.5 22.5 
 17.0 19.0 27.0 20.5 23.0 21.0 17.5 19.5
7 15.5 13.5 23.5
14.5 18.0 20.0 27.0 
 19.0 22.5 23.5 16.0 19.0
8 15.5 14.0 15.0 
 22.0 19.0 20.0 26.5 21.0 22.5 24.0 16.5 19.5
9 15.5 13.5 14.5 23.0 18.5 
 20.0 24.5 18.5 21.0 24.0 19.0 21.0
10 18.0 
 15.0 16.0 22.5 18.0 20.0 20.0 17.5 18.5 21.5 19.0 20.0 


11 16.5 15.0 15.5 24.0 19.0 20.5 21.5 
 16.0 18.0 22.5 16.5 18.5

1? 18.5 15.5 
 17.0 23.5 18.5 20.0 22.0 15.5 18.5 19.0 17.0 17.5
13 19.5 17.0 18.0 24.0 18.5 
 20.5 23.0 17.0 20.0 19.5 14.5 16.5
14 20.5 17.0 18.5 24.0 19.0 25.5
21.0 70.5 22.5 20.0 14.0 16.5
15 )9.0 16.0 17.5 23.5 
 19.0 20.5 26.0 21.0 23.0 17.0 14.0 15.5 


16 17.0 16.5 16.5 24.0 19.5 26.5 22.0 15.0
21.0 19.0 15.5 15.5
17 17.0 15.5 16.5 24.0 
 19.5 21.0 23.0 20.0 21.0 18.0 14.0 15.5
18 20.0 16.0 17.5 1 9.5 25.0
24.0 21.0 18.0 21.0 18.0 15.0 16.0
19 20.0 19.5 17.5 24.0 
 20.0 21.5 24.5 20.0 21.5 15.5 13.0 14.5
20 20.0 16.0 18.0 24.5 20.0 21.5 
 25.0 17.5 20.5 14.0 12.0 13.0 


21 20.5 16.5 18.0 
 21.5 20.5 21.0 20.0 17.5 19.0 14.5 11.5 12.5
2? 20.5 16.5 18.n 24.5 20.0 
 21.5 24.0 18.0 20.5 14.0 12.5 13.0
23 20.5 
 16.5 18.0 24.5 20.5 21.5 23.5 16.5 19.5 14.0 12.5 13.0
24 19.5 16.5 17.5 24.0 20.5 
 22.0 24.5 17.0 20.0 13.5 12.0 12.5
25 18.5 16.0 17.0 25.5 20.5 22.5 
 23.5 18.5 20.5 13.5 12.5 12.5 


26 20.9 16.5 17.5 25.5 20.5 
 27.5 24.5 19.0 21.0 13.5 12.0 12.5
27 19.5 
 16.0 17.0 25.0 20.5 22.5 25.5 19.0 21.5 14.0 13.0 13.5
28 20.5 15.5 17.0 24.5 
 22.0 23.0 24.5 18.0 21.0 15.5 13.5 14.0
29 20.0 15.5 17.5 26.0 22.0 23.5 
 25.0 18.0 21.0 15.5 13.5 14.0
30 20.5 16.5 18.n 
 26.0 21.0 23.0 24.0 19.5 21.0 16.5 14.5 15.0
31 --- --- --- 25.0 
 21.5 22.5 24.5 17.5 20.5 --- --- ---

MONTH n.5 15.5
11.n 26.0 
 17.0 21.0 27.0 15.5 21.0 25.5 11.5 16.5 




 

75 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04096400 ST. JOSEPH RIVER NEAR BURLINGTON, MI 


LOCATION.--Lat 42°06'10", long 85°02'25", in SW1/4 SW1/4 sec.20, T.4 S., R.6 W., Calhoun County, Hydrologic Unit 

04050001, on right bank 10 ft upstream from bridge on 13 Mile Rd., 2.0 mi east of Burlington, 4.0 mi downstream 

from Tekonsha Creek, and at mile 164. 


DRAINAGE AREA.--201 mil. 


PERIOD OF RECORD.--October 1962 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 920 ft from topographic map (nearest 10 ft). 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--21 years, 173 ft3/s, 11.69 in/yr. 


EXTREMES g'OR PERIOD OF RECORD.--Maximum discharge, 1,340 ft3/s Mar. 21, 1982, gage height, 5.78 ft; minimum, 

8.0 ft /s Aug. 9, 10, 11, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 700 ft3/s May 8, gage height, 4.80 ft; minimum, 46 ft3/s 

Sept. 14, 15, 16, gage height, 1.62 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MARAAAPR MAY JUN JUL AUG SEP 

1 106 73 299 347 147 182AA306 346 290 237 120 68 
2 97 131 287 327 155 174AA322 498 277 236 121 64 
3 90 192 297 302 193 167AA375 568 271 210 110 60 
4 84 212 323 279 192 163AA359 531 272 186 107 57 
5 80 222 354 261 192 161AA344 539 263 167 103 54 

6 77 227 403 237 189 164AA356 564 265 153 100 56 
7 75 222 387 227 194 190AA392 603 262 137 96 62 
8 74 197 371 216 177 223AA400 679 251 127 88 57 
9 73 181 362 206 164 238AA405 663 240 120 82 56 
10 74 179 351 207 156 223AA500 606 225 120 79 53 

11 72 184 332 215 151 204AA505 559 210 113 120 51 
12 72 225 308 212 148 196AA478 512 194 107 135 50 
13 72 241 282 202 152A189A468 470 180 100 133 48 
14 70 236 276 195 160 181AA523 431 169 95 113 47 
15 69 231 253 188 141 171AA553 399 159 90 100 46 

16 68 221 270 178 145 161AA510 364 153 85 93 48 
17 67 209 269 160 171 153AA488 334 152 84 89 50 
18 66 195 260 142 184 157AA470 309 143 92 88 50 
19 65 183 258 150 195 178AA455 298 135 95 83 53 
20 69 230 257 163 209 185AA441 302 130 88 79 54 

21 68 268 247 155 217 184AA421 287 125 85 75 62 
22 68 274 236 150 227 184AA398 329 119 168 77 69 
23 68 288 233 149 237 182AA375 388 114 187 76 72 
24 67 317 248 152 238 178AA352 352 109 172 73 67 
25 65 312 299 151 229 171AA329 342 105 144 69 63 

26 64 307 329 152 214 167AA302 343 102 123 67 61 
27 64 299 319 140 202 188AA270 332 105 110 67 60 
28 64 298 354 130 192 315AA259 321 175 105 66 60 
29 63 319 377 127 .......... A340A264 316 223 105 65 58 
30 64 314 366 138 .....A323A296 310 232 104 68 54 
31 65 ......... 348 146 312A......... 301 --- 117 76 ---

TOTAL 2240 6987 9555 6004 5171 6204AA11916 13196 5650 4062 2818 1710 
MEAN 72.3 233 308 194 185 ,200AA397 188 131 90.9 57.0 
MAX 106 319 403 347 238 340AA553 679 290 237 135 72 
MIN 63 73 233 127 141 153AA259 287 102 84 65 46 
CFSM .36 1.16 1.53 .97 .92 1.00AA1.98 2.12 .94 .65 .45 .28 
IN. .41 1.29 1.77 1.11 .96A1.15A2.21 2.44 1.05 .75 .52 .32 

CAL YR 1982ATOTAL 93965 MEAN 257 
WTR YR 1983ATOTAL 75513 MEAN 207 

MAX 
MAX 

1330AMIN 57ACFSM 1.28 INA17.39 
679AMIN 46ACFSM 1.03 INA13.98 



76L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096515 HOG CREEK NEAR ALLEN, MI 


LOCATION.--Lat 41°56'55", long 84°49'40", in NE1/4 SE1/4 sec.13, T.6 S., R.5 W., Branch County, Hydrologic Unit 

04050001, on left bank 12 ft downstream from bridge on U.S. Highway 12, 1.0 mi downstream from Little Hog Creek, 

and 3.1 mi west of Allen. 


DRAINAGE AREA.--48.7 mi2. 


PERIOD OF RECORD.--October 1969 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,010 ft 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.--14 years, 43.6 ft3/s, 12.16 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 524 ft3/s Mar 17, 1982, gage height, 5.63 ft; maximum 

gage height, 5.78 ft June 28, 1978; minimum discharge, 1.2 ft-5/s Aug. 20, 21, 1971; minimum gage height, 1.33 

ft Sept. 30, Oct. 1, 1979. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 270 ft3/s May 3, gage height, 4.58 ft; minimum, 6.3 ft3/s 

Sept. 15, gage height, 1.46 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOV DEC JAN FEB MAR APR MAYAJUN JUL AUG SEP 

1 9.6 15 65 78 27 39 79 94A64 46 61 13 
2 9.1 50 62 71 32 37 78 162A59 41 59 12 
3 8.8 67 65 63 54 36 102 250A56 37 50 11 
4 8.4 55 80 56 48 36 120 262A56 33 46 11 
5 8.1 39 91 51 43 36 117 230A52 30 42 9.9 

6 7.6 32 107 47 39 39 110 196A59 25 37 10 
7 8.4 27 111 46 35 48 110 171A68 22 32 11 
8 8.4 25 99 44 32 53 115 174A59 20 28 10 
9 8.1 24 85 41 31 57 119 169A50 19 24 9.1 
10 8.6 25 76 44 29 53 132 149A45 18 21 8.4 

11 8.4 25 69 49 28 47 143 126A40 17 36 7.9 
12 8.1 38 59 47 28 42 139 107A37 16 46 7.4 
13 7.9 49 49 42 28 39 130 92A34 14 36 7.2 
14 7.6 41 43 39 27 36 137 82A32 13 30 6.7 
15 7.4 34 44 37 26 34 159 75A30 13 26 6.5 

16 6.9 30 59 33 28 32 162 68A30 12 22 7.2 
17 6.7 28 62 30 45 30 149 62A27 12 21 7.4 
18 6.7 26 55 28 47 34 134 57A25 13 21 6.9 
19 6.7 24 54 29 47 42 121 56A23 12 19 7.9 
20 7.4 45 55 32 51 42 108 63A22 11 17 9.4 

21 8.1 70 53 32 54 42 96 59A21 11 16 17 
22 7.6 68 49 32 57 42 85 69A19 46 17 14 
23 7.4 64 49 35 60 41 78 107A19 76 17 12 
24 7.2 69 55 34 57 39 71 114A18 62 16 11 
25 7.4 68 71 27 51 37 64 99A16 40 15 10 

26 7.4 63 86 26 46 38 59 86A16 30 15 9.9 
27 7.6 58 98 24 41 48 54 76A16 25 14 9.7 
28 7.6 55 105 23 39 80 57 67A38 22 21 9.1 
29 7.9 62 113 23 --- 99 68 68A58 21 19 8.8 
30 8.1 68 107 28 99 76 74A54 43 16 8.1 
31 9.1 --- 88 30 --- 88 --- 69A--- 54 14 ---

TOTAL 244.3 1344 2264 1221 1130 1465 3172 3533A1143 854 854 289.5 
MEAN 7.88 44.8 73.0 39.4 40.4 47.3 106 114A38.1 27.5 27.5 9.65 
MAX 9.6 70 113 78 60 99 162 262A68 76 61 17 
MIN 6.7 15 43 23 26 30 54 56A16 11 14 6.5 
CFSM .16 .92 1.50 .81 .83 .97 2.18 2.34A.78 .57 .57 .20 
IN. .19 1.03 1.73 .93 .86 1.12 2.42 2.70A.87 .65 .65 .22 

CAL YR 1982ATOTAL 22287.4 MEAN 61.1 MAX 518 MIN 5.9 CFSM 1.26 INA17.02 
WTR YR 1983ATOTAL 17513.8 MEAN 48.0 MAX 262 MIN 6.5 CFSM .99 INAA13.38 



77 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04096600 COLDWATER RIVER NEAR HODUNK, MI 


LOCATION.--Lat 42°01'45", long 85°06'25", in NW1/4 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 northwest of Hodunk, and 3.5 mi upstream from 

mouth. 


DRAINAGE AREA.--293 mil. 


PERIOD OF RECORD.--October 1962 to current year. 


REVISED RECORDS.--WDR MI-76-1: 1974. 


GAGE.--Water-stage recorder. Altitude of gage is 900 ft from topographic map (nearest 10 ft). Prior to July 26, 

1963, nonrecording gage and crest-stage gage at same site and datum. 


REMARKS.--Records good except those for period of no gage-height record, May 28 to June 26, which are fair. 

Diurnal fluctuation caused by mills above station. Several observations of water temperature were made during 

the year. 


AVERAGE DISCHARGE.--21 years, 253 ft3/s, 11.73 in/yr. 


EXTREMES kOR PERIOD OF RECORD.--Maximum discharge, 2,260 ft3/s Mar. 18, 1982, gage height, 8.25 ft; minimum, 

6.2 ft /s Sept. 26, 1964; minimum gage height, 2.28 ft Oct. 4-14, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,530 ft3/s May 3, gage height, 7.04 ft; minimum, 44 ft3/s 

Sept. 14, 15, 16; minimum gage height, 2.71 ft Sept. 13, 14, 15, 16. 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NOV JAN MARAAAMAY JUL SEP
DAY OCT DECAAFEB APRAJUNAAUG 


1 82 204 401 566 238 255 538 620 450 191 189 94 

2 77 404 386 523 245 250 529 1080 430 187 178 92 

3 73 572 393 487 285 246 569 1470 430 179 169 88 

4 70 472 446 446 291 241 625 1460 420 170 167 83 

5 68 314 538 423 267 240 617 1350 430 163 161 81 


6 67 273 627 407 260 242 611 1280 440 156 152 85 
7 66 247 659 386 267 261 636 1180 430 149 144 115 
8 64 230 615 378 253 310 657 1210 400 141 136 109 
9 62 224 563 368 249 305 745 1270 370 135 129 92 
10 62 224 520 363 242 182 888 1180 340 131 123 50 

11 61 226 475 365 230 209 970 1050 300 127 146 48 

12 60 251 438 360 220 342 932 919 260 122 155 48 

13 59 269 396 350 222 321 905 814 240 117 150 47 

14 59 267 383 335 222 302 1040 756 230 113 140 45 

15 59 251 378 319 228 289 1180 704 220 108 129 45 


16 58 238 404 310 230 277 1170 577 210 105 121 47 

17 62 230 440 294 253 265 1070 465 200 109 118 48 

18 65 222 438 286 278 266 997 462 190 114 116 48 

19 68 218 415 280 285 285 933 476 180 112 112 50 

20 75 269 409 276 291 301 866 502 180 107 107 51 


21 77 328 401 256 300 305 808 493 170 105 104 58 

22 82 363 388 251 310 301 714 525 160 148 103 61 

23 86 370 378 251 317 307 523 629 150 240 101 61 

24 87 386 393 251 314 303 508 684 150 246 98 58 

25 87 396 490 249 300 296 496 661 140 204 93 54 


26 89 373 572 245 282 290 486 616 130 165 91 53 

27 92 348 599 238 271 318 468 575 125 143 90 53 

28 93 343 628 234 261 463 468 538 147 132 110 52 

29 93 370 679 230 594 487 520 173 126 112 53 

30 92 404 675 234 ....... 633 534 500 182 152 102 59 

31 92 --- 619 242 ...,.. 579 ....... 470 --- 196 97 •.'” 


TOTAL 2287 9286 15146 10203 7411 9778 21970 25036 7877 4593 3943 1928 

MEAN 73.8 310 489 329 265 315 732 808 263 148 127 64.3 

MAX 93 572 679 566 317 633 1180 1470 450 246 189 115 

MIN 58 204 378 230 220 182 468 462 125 105 90 45 

CFSM .25 1.06 1.67 1.12 .90 1.08 2.50 2.76 .90 .51 .43 .22 

IN. .29 1.18 1.92 1.30 .94 1.24 2.79 3.18 1.00 .58 .50 .24 


TOTAL MEAN 384A CFSMA
CAL YR 1982A140120 MAX 2240 MIN 53 1.31 IN 17.79 

WTR YR 1983A MAX 15.17
TOTAL 119458 MEAN 327A1470 MIN 45 CFSM 1.12 INA




78L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04096900 NOTTAWA CREEK NEAR ATHENS, MI 


LOCATION.--Lat 42°03'20", long 85°18'30", in NW1/4 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 southwest of Athens, and 5.0 mi 

downstream from Pine Creek. 


DRAINAGE AREA.--162 mil. 


PERIOD OF RECORD.--October 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 850 ft from topographic map (nearest 10 ft). 


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


AVERAGE DISCHARGE.--17 years, 147 ft3/s, 12.32 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,120 ft3/s June 29, 1978, gage height, 6.47 ft; minimum, 

21 ft3/s July 28, 29, 30, Aug. 4, 6, 1977; minimum gage height, 0.37 ft Oct. 16, 18, 20, 21, Nov. 8, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge. 568 ft3/s May 3, gage height, 3.91 ft; minimum, 55 ft3/s 

Sept. 14; minimum gage height, 0.91 ft Oct. 29. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NOVAJANA MAY SEP
DAY OCT DEC FEB MARAA JUNAAUG
APRA JUL 


1 91 79 212 228 135 146 331 315 255 201 118 77 

2 84 129 200 208 137 143 307 439 244 206 127 74 

3 77 169 209 187 185 143 321 550 240 203 125 70 

4 70 182 250 163 178 145 341 559 273 186 121 68 

5 65 177 287 160 159 150 331 514 309 162 111 66 


6 63 162 328 156 161 154 316 450 309 140 102 67 
7 63 138 349 157 143 175 323 396 294 122 96 68 
8 61 116 332 155 134 209 344 384 274 107 87 68 
9 62 106 294 151 129 244 348 403 246 100 79 65 
10 62 110 252 155 121 256 383 387 217 96 74 62 

11 62 125 220 171 115 235 425 351 198 94 81 63 

12 63 163 181 171 110 208 426 316 181 90 93 61 

13 62 203 160 163 110 184 414 281 168 85 97 59 

14 61 209 148 157 113 168 467 254 158 82 94 57 

15 62 197 147 156 118 156 542 237 143 79 88 56 


16 60 175 177 137 123 145 545 222 139 78 80 58 

17 59 150 204 120 152 135 513 210 134 78 74 59 

18 60 129 204 105 177 139 468 199 129 80 74 59 

19 60 116 200 96 180 163 421 206 125 81 75 61 

20 64 155 194 96 188 170 380 234 124 79 73 63 


21 67 216 187 110 198 175 340 247 122 76 71 68 

22 68 236 174 120 209 175 305 277 118 90 71 72 

23 68 240 168 120 224 175 279 359 115 129 72 76 

24 67 243 184 121 232 170 256 398 112 147 71 75 

25 66 234 230 122 215 170 234 385 109 143 70 72 


26 67 212 289 120 184 176 215 353 107 128 71 69 

27 67 187 309 115 163 188 199 316 104 108 72 69 

28 66 174 309 112 151 292 196 281 128 95 72 67 

29 66 192 318 112 --- 381 206 255 170 88 71 64 

30 65 212 294 126 392 250 248 193 92 70 61 

31 66 --- 259 144 --- 369 --- 253 --- 103 76 ---


TOTAL 2044 5136 7269 4414 4444 6131 10426 10279 5438 3548 2656 1974 

MEAN 65.9 171 234 142 159 198 348 332 181 114 85.7 65.8 

MAX 91 243 349 228 232 392 545 559 309 206 127 77 

MIN 59 79 147 96 110 135 196 199 104 76 70 56 

CFSM .41 1.06 1.44 .88 .98 1.22 2.15 2.05 1.12 .70 .53 .41 

IN. .47 
 1.18 1.67 1.01 1.02 1.41 2.39 2.36 1.25 .81 .61 .45 


CAL YR 1982ATOTAL 68169 MAX 895A INA
MEAN 187 MIN 59 CFSM 1.15 15.65 

WTR YR 1983A63759 MAX 559AMIN 56 CFSM 1.08 14.64
TOTAL MEAN 175 INA




STREAMS TRIBUTARY TO LAKE MICHIGANL 79 


04097195 GOURDNECK CANAL NEAR SCHOOLCRAFT, MI 


LOCATION.--Lat 42°09'54", long 85°36'15", in NW1/4 sec.33, T.3 S., R.11 W., Kalamazoo County, Hydrologic Unit 

04050001, on right bank at downstream end of culvert on Osterhout Avenue, 3.8 mi northeast of Schoolcraft. 


DRAINAGE AREA.--Indeterminate. 


PERIOD OF RECORD.--October 1965 to December 1972, October 1982 to September 1983. 


GAGE.--Water-stage recorder. Metal V-notch weir Aug. 4, 1969 to Dec. 31, 1972. Datum of gage is 854.98 ft 

National Geodetic Vertical Datum of 1929 (levels by Michigan Department of Natural Resources). 


REMARKS.--Records fair. Canal diverts water from Gourdneck Creek to West Lake to sustain lake levels. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--8 years, 3.78 ft3/s. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 16 ft3/s Dec. 10-12, 1966, Apr. 22-24, 1967; no 

flow on many days during November, December, 1970, January, February, 1971. 


DISCHARGE, IN CUBIC FEET PEP sEcoNn, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VAtUES 


DAY OCT DEC FEB APRLJUNLAUG
NOVLJAN MARLLMAY JUL SEP 


1 1.6 .23 4.1 2.4 1.7 1.6 1.8 2.5 2.7 2.1 2.6 2.0 

2 1.6 .99 3.6 2.4 2.0 1.6 1.8 5.6 2.7 2.2 2.6 2.0 

3 1.6 2.2 3.5 2.5 7.1 1.6 1.9 5.0 2.7 2.1 2.7 1.8 

4 1.6 1.9 3.4 2.5 ?.0 1.6 1.9 4.1 2.8 2.1 2.9 1.8 

5 1.6 1.1 3.1 2.6 ?.0 1.5 1.8 3.6 2.6 2.2 2.8 1.8 


6 1.6 .66 2.6 2.5 2.0 1.5 1.8 3.3 2.7 2.1 2.9 1.8 

7 1.7 .52 2.7 2.5 ?.0 1.5 1.8 3.4 2.7 2.1 2.9 1.8 

A 1.8 .43 2.9 2.4 1.9 1.6 1.9 4.0 2.5 2.2 3.0 1.7 

9 1.9 .52 2.6 2.5 1.9 1.6 1.9 3.6 2.6 2.3 2.9 1.6 

10 2.0 1.1 2.5 2.5 1.9 1.6 1.9 3.3 2.6 2.4 2.9 1.5 


11 2.0 1.6 2.4 2.4 1.9 1.6 1.9 3.2 2.5 2.4 3.0 1.5 

12 2.0 3.8 2.4 2.2 1.9 1.7 1.9 3.1 2.5 2.4 3.0 1.6 

13 2.0 4.4 2.3 2.3 1.9 1.7 2.0 3.0 2.5 2.4 2.9 1.5 

14 2.0 4.2 2.3 2.3 1.9 1.7 2.7 2.9 2.5 2.4 2.9 1.5 

15 1.8 3.6 2.3 2.3 1.9 1.7 2.4 2.9 2.5 2.5 2.8 1.5 


16 1.8 2.8 2.3 2.3 1.9 1.6 2.1 2.7 2.4 2.5 2.5 1.6 

17 1.3 2.3 2.3 2.3 1.8 1.8 2.0 2.7 2.4 2.5 2.6 1.7 

18 1.1 1.9 2.2 2.3 1.8 1.9 2.0 2.6 2.4 2.5 2.6 1.7 

19 .82 1.7 2.2 2.2 1.7 2.0 2.0 3.2 2.4 2.5 2.7 1.9 

20 .69 3.8 2.2 2.2 1.7 1.9 2.0 3.3 2.3 2.5 2.6 2.0 


21 .36 4.4 2.2 2.2 1.8 2.0 2.0 3.1 2.3 2.5 2.5 2.0 

22 .35 4.4 2.2 2.2 1.8 2.0 2.0 3.8 2.2 2.5 2.5 1.8 

23 .27 4.3 2.2 2.0 1.7 1.9 2.1 3.8 2.2 2.5 2.3 1.7 

24 .22 4.2 2.2 1.9 1.8 1.7 2.1 3.4 2.1 2.5 2.4 1.6 

25 .20 4.1 2.5 1.9 1.8 1.7 2.2 3.3 2.1 2.5 2.3 1.7 


26 .58 3.9 2.5 1.9 1.8 1.7 2.1 3.0 2.0 2.5 2.3 1.6 

27 2.4 3.4 2.6 1.8 1.7 1.7 2.2 2.8 2.2 2.4 2.3 1.7 

28 1.2 3.2 2.6 1.8 1.6 1.7 2.2 2.8 2.3 2.4 2.2 1.8 

29 1.4 4.4 2.5 1.7 --- 1.7 2.1 3.0 2.3 2.4 2.0 2.0 

30 2.6 4.2 2.4 1.8 1.7 2.3 3.0 2.2 2.5 2.0 2.0 

31 .73 --- 2.4 1.8 --- 1.7 --- 2.9 --- 2.6 1.8 ---


TOTAL 42.82 80.25 80.2 68.6 51.9 52.8 60.8 102.9 72.9 73.7 80.4 52.2 

MEAN 1.38 2.68 2.59 2.21 1.85 1.70 2.03 3.32 2.43 2.38 2.59 1.74 

MAX 2.6 4.4 4.1 2.6 2.1 2.0 2.7 5.6 2.8 2.6 3.0 2.0 

MIN .20 .23 2.2 1.7 1.6 1.5 1.8 2.5 2.0 2.1 1.8 1.5 


WTR YR 1983LTOTAL 819.47 MEAN 2.25LMAX 5.6 .20
MINL




80L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04097500 ST. JOSEPH RIVER AT THREE RIVERS. MI 


LOCATION.--Lat 41°56'25", long 85°38'00", in SW1/4 SE1/4 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 downstream from Rocky River, and at mile 

112. 

DRAINAGE AREA.--1,350 mi2. 

PERIOD OF RECORD.--May 1953 to September 1983 (discontinued). 

REVISED RECORDS.--WSP 1911: Drainage area. 

GAGE.--Water-stage recorder. Datum of gage is 781.34 ft National Geodetic Vertical Datum of 1929 (levels by 
Michigan Department of Natural Resources). 


REMARKS.--Records good. Flow regulated by powerplant above station. Several observations of water temperature 

were made during the year. 


AVERAGE DISCHARGE.--30 years, 1,154 ft3/s, 11.61 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,180 ft3/s Mar. 21, 1982. gage height, 10.69 ft; minimum 

daily, 78 ft /s Sept. 12, 1964. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge since at least 1918, 8,260 ft3/s Apr. 27, 1950. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,320 ft3/s May 10, gage height. 7.71 f; minimum, 252 ft3/s 

Sept. 13, 14; minimum gage height, 2.13 ft Sept. 2; minimum daily discharge, 256 ft3/s Sept. 14. 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOV DEC JANAAAMARAAMAYAAJUNAJUL SEP
FEB APR AUG 


1 866 949 1350 2200 1070 1460 2440 2470 2010 1250 1010 660 

2 865 1020 1860 2230 1310 1310 2560 2960 2110 1620 1100 535 

3 813 1020 1890 2110 1370 1280 2480 3700 2080 1640 1110 466 

4 718 1210 2010 1980 1360 1420 2530 3920 1920 1390 1010 502 

5 656 1260 2120 1840 1530 1280 2620 4020 2020 1270 1110 516 


6 567 1330 2210 1700 1420 1260 2410 4030 2050 1170 936 730 

7 659 1330 2600 1710 1380 1300 2550 3850 1980 1180 869 488 

8 854 1270 2480 1710 1360 1550 2640 3730 1920 1020 1030 545 

9 646 1240 2510 1650 1340 1500 2760 3500 1750 880 860 615 

10 643 1350 2520 1630 1320 1580 3070 3880 1730 827 729 422 


11 805 1360 2180 1590 1330 1670 2480 3690 1750 1190 888 282 

12 668 1270 2160 1520 1310 1640 3250 3300 1550 801 805 274 

13 614 1440 2010 1610 1090 1460 3210 3150 1460 740 607 294 

14 661 1450 1890 1600 1080 1340 3380 2970 1420 890 965 256 

15 628 1440 1740 1530 1020 1390 3720 2750 1300 811 1170 655 


16 624 1410 1650 1420 1260 1350 3930 2490 1330 555 944 565 

17 653 1380 1780 1410 1280 1280 3830 2160 1260 595 1160 378 

18 555 1340 1830 1260 1290 1360 3500 2060 938 947 1070 511 

19 535 1090 1840 1040 1390 1400 3510 2080 1050 794 780 838 

20 722 1460 1840 1030 1460 1420 3130 2060 1080 541 580 665 


21 946 1520 1820 1150 1540 1430 2860 2110 1010 743 545 694 

22 887 1590 1780 1290 1670 1460 3000 2330 908 711 788 706 

23 670 1640 1750 1280 1540 1510 2720 2380 711 562 746 910 

24 1010 1680 1760 1210 1630 1740 2580 2470 1090 1010 560 595 

25 848 1840 1810 1260 1660 1540 2390 2770 734 1200 475 484 


26 617 1800 2020 1250 1770 1500 2140 2680 642 973 671 934 

27 800 1760 2440 1120 1400 1400 1830 2540 951 984 620 820 

28 677 1750 2350 1250 1510 1570 2030 2140 1260 875 555 535 

29 642 1790 2490 1230 --- 2110 2140 2130 1300 693 565 630 

30 636 1680 2460 1260 ....... 2650 2120 2550 1430 911 580 640 


........ ........ ........
31 426 2490 1220 2460 ...... 2110 1050 555 ---


TOTAL 21911 42669 63640 46290 38690 47620 83810 88980 42744 29823 25393 17145 

MEAN 707 1422 2053 1493 1382 1536 2794 2870 1425 962 819 572 

MAX 1010 1840 2600 2230 1770 2650 3930 4030 2110 1640 1170 934 

MIN 426 949 1350 1030 1020 1260 1830 2060 642 541 475 256 

CFSM .52 1.05 1.52 1.11 1.02 1.14 2.07 2.13 1.06 .71 .61 .42 

IN. .60 1.18 1.75 1.28 1.07 1.31 2.31 2.45 1.18 .82 .70 .47 


CAL YR 1982ATOTAL 606663 MEAN 7810 MIN 350 CFSM 1.23A
1682 MAXA IN 16.72 

WTR YR 1993ATOTAL 548715 MEAN 4030 MIN 256 CFSM 1.11A
1503 MAXA IN 15.12 
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04097540 PRAIRIE RIVER NEAR NOTTAWA, MI 


LOCATION.--Lat 41°53'18", long 85°24'34", in NW1/4 SW1/4 sec.6, T.7 S., R.9 W., St. Joseph County, Hydrologic Unit 

04050001, on left bank 10 ft upstream from bridge on State Highway 66, 3.0 mi upstream from unnamed tributary, 

and 3.0 mi southeast of Nottawa. 


DRAINAGE AREA.--106 mi2. 


PERIOD OF RECORD.--October 1962 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 850 ft from topographic map (nearest 10 ft). 


REMARKS.--Records good except those for period of no gage-height record, Dec. 22 to Jan. 25, which are fair. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--21 years, 92.9 it3/s, 11.90 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 698 ft3/s Mar. 20, 1982, gage height, 6.12 ft; minimum, 

11 ft3/s Aug. 9, 10, Sept. 8, 9, 10, 1964; minimum gage height, 1.77 ft Aug. 9, 10, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 367 ft3/s May 5, gage height,4.98 ft; minimum daily, 32 ft3/s 

Sept. 5, 15; minimum gage height, 2.24 ft Sept. 14, 15. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY NOVA APRA JUL
OCT DEC JAN FEB MARAAAMAY JUNAAUG SEP 


1 60 50 150 200 99 99 159 169 158 153 57 36 

2 57 72 150 190 103 97 157 242 150 176 58 35 

3 55 100 150 170 112 96 161 302 145 172 58 34 

4 54 117 170 160 118 94 163 344 141 154 60 33 

5 52 119 210 150 132 93 163 363 136 136 62 32 


6 
 50 112 230 150 108 94 165 347 136 121 68 33 

7 52 103 240 140 106 98 168 318 134 111 71 33 

8 51 95 220 140 103 110 169 337 131 103 69 34 

9 49 90 200 135 101 120 171 331 127 96 66 34 

10 49 86 190 130 99 115 178 309 122 90 62 33 


11 48 86 180 130 97 109 185 288 116 85 66 34 

12 47 93 165 125 108 105 189 259 111 81 66 34 

13 46 98 155 120 92 101 197 230 107 76 66 33 

14 45 99 145 120 91 97 224 212 102 71 64 33 

15 45 
 96 141 120 91 95 237 195 100 68 62 32 


16 45 93 147 115 92 92 247 180 98 64 58 33 

17 44 88 151 115 99 90 255 170 95 62 57 33 

18 44 85 153 115 108 92 241 161 91 60 56 34 

19 43 83 152 110 113 96 221 161 88 60 54 39 

20 46 96 149 105 115 101 204 164 86 60 52 42 


21 47 113 145 105 116 107 189 163 85 58 50 46 

22 47 125 145 100 118 106 178 171 83 64 48 48 

23 46 129 150 100 120 105 168 192 80 63 46 49 

24 
 46 132 160 100 119 104 158 195 76 63 44 50 

25 45 133 175 100 115 101 149 197 72 62 42 48 


26 44 
 130 190 100 110 99 143 189 70 58 40 46 

27 44 130 200 99 105 104 136 176 71 55 39 44 

28 
 44 130 215 96 102 125 136 163 94 50 38 43 

29 45 140 230 ---
95 150 136 158 115 47 38 42 

30 
 45 150 220 99 168 150 158 143 51 37 41 

31 46 210 100 --- 170 --- 161 --- 53 37 ---


TOTAL 1481 3173 5488 3834 2992 3333 5397 7005 3263 2623 1691 1141 

MEAN 47.8 106 177 124 107 108 180 226 109 84.6 54.5 38.0 

MAX 60 150 240 200 132 170 255 363 158 176 71 50 

MIN 
 43 50 141 95 91 90 136 158 70 47 37 32 

CFSM .45 1.00 1.67 1.17 1.01 1.02 1.70 2.13 1.03 .80 .51 .36 

IN. 
 .52 1.11 1.93 1.35 1.05 1.17 1.89 2.46 1.15 .92 .59 .40 


CAL YR 1982A46178 MAX 688A
TOTAL MEAN 127 MIN 34AIN 16.21
CFSM 1.20 

WTR YR 1983A41421 MEAN 113 MAX 363AMIN 32ACFSM 1.07 IN 14.54
TOTAL 


http:height,4.98
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04097970 LIME LAKE OUTLET AT PANAMA, IN 


LOCATION.--Lat 41°42'46", long 85°07'10", in NW1/4 NW1/4 sec.35, T.38 N., R.12 E., Steuben County, Hydrologic 

Unit 04050001, on right bank 10 ft downstream from dam for Lime Lake, 30 ft upstream from bridge on Orland 

Road, and 0.7 mile northwest of Panama. 


DRAINAGE AREA.--17.5 mi2, of which 3.68 mi2 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 National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Occasional regulation by control structure for Lime Lake. 


AVERAGE DISCHARGE.--14 years, 7.72 ft3/s, 5.99 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 46 ft3/s Apr. 3, 1982, gage height, 4.85 ft; no flow 

at times during 1971 and 1972. 


EXTREMES FQR CURRENT YEAR.--Maximum discharge, 33 ft3/s May 8, gage height, 4.46 ft; minimum daily, 

0.44 ft /s Sept. 15. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


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


1 3.3 4.8 20 23 12 10 2.9 23 2.2 11 2.9 1.1 

2 3.2 10 20 22 13 9.9 4.5 30 2.6 11 2.6 1.0 

3 2.9 11 22 22 13 9.8 13 30 3.3 15 2.4 1.0 

4 2.7 10 24 22 13 9.8 23 31 3.6 17 4.2 .93 

5 2.5 8.9 26 21 13 9.8 23 31 3.9 15 4.7 .89 


6 2.5 7.9 26 20 13 10 23 31 5.5 13 4.6 .85 

7 2.5 18 26 20 13 11 23 32 5.9 13 4.3 .79 

8 2.3 23 26 19 13 11 23 33 6.0 12 3.9 .72 
9 2.2 21 25 19 13 11 23 32 6.0 11 3.4 .69 

10 2.2 18 25 19 12 11 24 31 6.2 12 3.1 .65 


11 2.0 17 24 18 12 10 24 30 6.4 12 4.4 .61 

12 1.8 17 23 17 12 10 24 29 6.8 5.9 3.9 .55 

13 1.7 15 23 17 12 10 24 28 6.9 2.0 3.7 .50 

14 1.6 15 22 16 11 9.8 27 27 6.8 2.1 3.4 .45 

15 1.3 15 22 16 11 9.3 26 26 6.2 2.3 3.3 .44 


16 1.2 15 23 15 11 6.2 25 25 6.0 2.4 3.1 .47 

17 1.2 14 23 15 11 .61 25 24 5.5 2.3 3.3 .47 

18 1.2 14 23 15 11 .53 24 23 5.0 2.4 3.3 .53 

19 1.2 14 22 14 11 .55 23 22 4.5 2.6 3.2 .76 

20 1.5 18 22 14 11 .51 23 22 4.3 2.5 3.0 1.1 


21 1.2 19 21 13 11 .49 23 21 4.0 2.5 2.8 1.9 

22 1.1 19 21 13 11 .49 22 23 3.8 3.0 2.4 1.7 

23 1.1 19 21 13 11 .53 21 23 3.6 2.7 2.2 1.5 

24 1.1 19 22 13 11 .55 21 22 3.3 2.4 2.0 1.5 

25 1.1 19 24 13 10 .62 20 21 3.2 2.2 1.9 1.4 


26 1.1 19 24 13 10 .74 19 20 3.0 2.0 1.8 10 

27 1.2 19 25 13 10 .95 19 19 3.4 1.9 1.7 14 

28 1.3 19 26 12 10 1.4 20 18 11 1.7 1.6 13 

29 1.3 20 25 12 1.8 21 18 12 1.6 1.4 12 

30 1.3 20 24 12 2.2 22 7.9 12 1.9 1.4 11 

31 2.0 --- 24 12 --- 2.4 --- 1.9 --- 2.9 1.2 ---


TOTAL 54.8 478.6 724 503 325 172.97 635.4 754.8 162.9 191.3 91.1 82.50 

MEAN 1.77 16.0 23.4 16.2 11.6 9.58 21.2 24.3 5.43 6.17 2.94 2.75 

MAX 3.3 23 26 23 13 11 27 33 12 17 4.7 14 

MIN 1.1 4.8 20 12 10 .49 2.9 1.9 2.2 1.6 1.2 .44 

CFSM .10 .91 1.34 .93 .66 .32 1.21 1.39 .31 .35 .17 .16 

IN. .12 1.02 1.54 1.07 .69 .37 1.35 1.60 .35 .41 .19 .18 


CAL YR 1982ATOTAL 4957.03 MAX 44 .35 INA
MEAN 13.6 MINACFSM .78 10.54 

WTR YR 1983ATOTAL 4176.37 MEAN 11.4 MAX 33 MINAINA
.44 CFSM .65 8.88 
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04099000 ST. JOSEPH RIVER AT MOTTVILLE, MI 


LOCATION.--Lat 41°48'03", long 85°45'22", in SW1/4 sec.6, T.8 S., R.12 W., Michigan Meridian, St. Joseph County, 

Hydrologic Unit 04050001, on right bank 500 ft upstream from bridge on U.S. Highway 12 at Mottville, 0.4 mi 

downstream from Michigan Power Co. hydroelectric plant, 4 mi upstream from Pigeon River, and at mile 96. 


DRAINAGE AREA.--1,866 mi2. 


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 Michigan Power Co. datum. Prior to Oct. 1, 1951, at site 

0.4 mi upstream at datum 4.2 ft higher. 


REMARKS.--Records good. Flow regulated by powerplants above station. National Weather Service gage-height 

telemark at station. 


AVERAGE DISCHARGE.--60 years, 1,584 ft3/s, 11.53 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,700 ft3/s Apr. 27, 1950, gage height, 10.76 ft, present 

datum; minimum daily, 39 ft3/s Oct. 19, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,430 ft3/s May 11, gage height, 6.99 ft; minimum, 92 ft3/s 

July 22, gage height, 1.16 ft; minimum daily, 557 ft3/s Sept. 3. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOV DEC FEB APR MAYAAJUL AUG SEP
JANAAAMARAA JUNA


1 1210 1100 2280 3200 1730 2020 3050 3050 2870 1970 1530 843 

2 1400 1210 2290 2910 1730 1960 3250 4100 2860 1930 1580 920 

3 1330 1580 2570 2970 1960 1800 3350 4420 3000 2500 1310 557 

4 1190 1570 2740 2780 1940 1870 3240 5040 2920 2170 1500 575 

5 1140 1750 2900 2700 2000 1890 3360 5080 2780 2140 1540 658 


6 904 1630 2990 2470 2020 1860 3320 5220 2830 1900 1320 1120 

7 944 1680 3330 2430 1960 1880 3150 5190 2790 1810 1270 1030 

8 1110 1780 3590 2450 1930 2010 3530 5040 2730 1650 1510 708 

9 1010 1700 3350 2410 1930 2140 3440 4950 2660 1280 1150 872 

10 736 1790 3460 2360 1880 2130 3770 4720 2410 1320 1140 573 


11 1210 1890 3160 2350 1880 2200 3640 5080 2500 1500 1320 587 

12 1140 1860 3030 2180 1800 2240 3490 4780 2410 1440 1120 897 

13 1040 1840 2810 2330 1810 2190 4270 4370 2100 1280 888 580 

14 960 1970 2720 2250 1530 1950 4320 4270 2230 1130 967 563 

15 944 2160 2640 2240 1570 1930 4730 3950 1880 1340 1740 658 


16 952 2100 2520 2160 1720 1930 4870 3610 1940 1020 1530 1020 

17 952 1610 2490 1950 1780 1970 4960 3280 1890 787 1420 706 

18 944 1920 2560 1940 1880 1810 4770 2900 1700 1360 1540 644 

19 824 1830 2600 1790 1740 1920 4470 3020 1360 1420 1370 747 

20 904 1860 2620 1660 1910 1990 4490 3000 1620 995 1170 1020 


21 1110 2230 2590 1660 2000 2070 3910 3020 1900 888 836 1130 

22 1370 2150 2570 1830 2110 1990 3820 3160 1340 917 689 1020 

23 1050 2290 2490 1920 2140 2070 3870 3530 1190 933 996 1070 

24 808 2220 2530 1920 2150 2210 3620 3390 1370 614 1160 1100 

25 1280 2390 2630 1890 2170 2230 3280 3600 1240 1600 801 837 


26 1280 2520 2670 1790 2230 2050 3110 3740 935 1400 903 1090 

27 1120 2460 2940 1870 2160 2050 2750 3600 1400 1260 709 1280 

28 872 2430 3240 1710 1990 2190 2730 3300 1390 1230 727 1090 

29 896 2480 3290 1770 --- 2510 2900 3100 1670 1170 1150 950 

30 672 2460 3270 1790 --- 3100 3010 3120 1840 913 868 940 

31 640 --- 3260 1860 --- 3340 --- 3300 --- 1540 889 ---


TOTAL 31942 58460 88130 67540 53650 65500 110470 121930 61755 43407 36643 25785 

MEAN 1030 1949 2843 2179 1916 2113 3682 3933 2059 1400 1182 860 

MAX 1400 2520 3590 3200 2230 3340 4960 5220 3000 2500 1740 1280 

MIN 640 1100 2280 1660 1530 1800 2730 2900 935 614 689 557 

CFSM .55 1.04 1.52 1.17 1.03 1.13 1.97 2.11 1.10 .75 .63 .46 

IN. .64 1.17 1.76 1.35 1.07 1.31 2.20 2.43 1.23 .87 .73 .51 


MEAN MAXA IN 17.39 

WTR YR 1983ATOTAL 765212 2096 5220 MIN 557 CFSM 1.12A

CAL YR 1982ATOTAL 872555 2391 9950 MIN 640 CFSM 1.28A


MEAN MAXA IN 15.26 
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04099750 PIGEON RIVER NEAR SCOTT, IN 


LOCATION.--Lat 41°44'56", long 85°34'35", in SE1/4 NW1/4 sec.14, T.38 N.., R.8 E., Lagrange County, Hydrologic 

Unit 04050001, on right bank 20 ft downstream from bridge on County Road 750 North, 1,200 ft downstream 

from Page ditch, 0.7 mile south of Indiana-Michigan State line, and 1.2 miles northwest of Scott. 


DRAINAGE AREA.--361 mi2, of which 53.9 mi2 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 National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. 


AVERAGE DISCHARGE.--15 years, 362 ft3/s, 13.62 in/yr. 


EXTREMES FOR PERIOD OF 4ECORD.--Maximum discharge, 2,370 ft3/s Mar. 21, 1982, gage height, 7.85 ft; 

minimum daily, 42 ft)/s Oct. 21, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,330 ft3/s May 3, gage height, 6.04 ft; minimum daily, 

115 fti/s Sept. 15. 


DISCHARGE,AIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOV DEC JANAAAFEB MARAAAPRAMAY JUNAJUL AUG SEP 

1 202 231 579 715 311 337 548 644 460 359 235 133 
2 195 399 560 688 337 317 603 891 440 383 211 128 
3 189 575 628 653 402 316 673 1220 428 410 195 126 
4 186 540 753 607 399 313 711 1290 430 399 199 123 
5 185 481 866 564 384 310 694 1250 412 381 205 124 

6 182 485 955 535 384 311 699 1240 415 359 198 129 
7 183 493 1020 514 378 337 731 1250 435 333 193 135 
8 182 486 977 488 368 380 737 1310 405 308 183 129 
9 181 476 933 465 357 372 725 1310 380 288 167 126 
10 186 459 909 454 348 355 737 1220 364 292 159 123 

11 192 446 873 452 334 343 769 1120 355 277 181 122 
12 179 468 817 436 328 336 753 1010 342 252 196 121 
13 171 469 749 417 309 330 765 912 327 234 186 119 
14 167 444 690 404 302 325 882 831 314 223 182 118 
15 164 409 657 394 306 317 994 773 302 216 182 115 

16 161 385 670 378 312 307 999 714 283 201 146 120 
17 158 366 688 365 324 298 950 620 279 197 140 127 
18 154 350 643 350 333 306 929 581 271 207 173 129 
19 144 338 604 340 339 329 906 567 263 205 173 145 
20 153 397 588 335 351 322 869 574 255 195 167 155 

21 168 494 566 330 363 336 820 541 249 188 159 170 
22 163 501 539 321 376 340 764 572 236 193 151 173 
23 156 503 523 335 384 334 707 621 226 192 149 162 
24 153 528 526 336 384 330 656 591 220 187 143 155 
25 152 539 595 326 376 323 604 544 210 178 138 149 

26 152 516 670 320 366 319 558 519 206 173 139 148 
27 152 507 710 312 357 347 522 494 207 164 141 147 
28 151 516 732 304 338 455 490 472 321 159 141 146 
29 151 562 769 300 --- 527 505 475 439 161 137 139 
30 157 601 770 314 --- 514 563 495 394 209 131 138 
31 169 --- 739 323 515 --- 480 --- 239 132 ---

TOTAL 5238 13964 22298 13075 9850 10901 21863 25131 9868 7762 5232 4074 
MEAN 169 465 719 422 352 352 729 811 329 250 169 136 
MAX 202 601 1020 715 402 527 999 1310 460 410 235 173 
MIN 144 231 523 300 302 298 490 472 206 159 131 115 
CFSM .47 1.29 1.99 1.17 .98 .98 2.02 2.25 .91 .69 .47 .38 
IN. .54 1.44 2.30 1.35 1.02 1.12 2.25 2.59 1.02 .80 .54 .42 

CAL YR 1982ATOTAL 199030 MEAN 545AMAX 2340 MIN 144 CFSMA1.51 IN 20.51 
WTR YR 1983A149256 MEAN 409AMINA
TOTAL MAX 1310 115 CFSM 1.13 IN 15.38 
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04100222 NORTH BRANCH ELKHART RIVER AT COSPERVILLE, IN 


LOCATION.--Lat 41°28'54", long 85°28'32", in NE1/4 NW1/4 sec.22, T.35 N., R.9 E., Noble County, Hydrologic 

Unit 04050001, on right bank at downstream side of bridge on County Road 900 North, 1,300 ft downstream 

from Boyd ditch, 1.7 miles upstream from Hustin ditch, and 3.1 miles downstream from Waldron Lake. 


DRAINAGE AREA.--142 mil. 


PERIOD OF RECORD.--October 1971 to current year. October 1950 to September 1971 at site 3.1 miles 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 National Geodetic Vertical Datum of 1929 (levels by 

State of Indiana, Department of Natural Resources). 


REMARKS.--Records good. Flow regulated at times by dam at Waldron Lake. 


AVERAGE DISCHARGE.--12 years, 137 ft3/s, 13.10 in/yr. 


EXTREMES FOR PEROD OF RECORD.--Maximum discharge, 919 ft3/s Mar. 23, 1982, gage height, 8.12 ft; minimum 

daily, 2.4 ft.)/s Nov. 21, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 476 ft3/s May 6, gage height, 6.11 ft; minimum daily, 7.8 

ft /s Sept. 15. 


DISCHARGE,A 1983
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 

MEAN VALUES 


DAY OCT NOV JANAAAMARAAMAYAAJUL SEP
DEC FEB APR JUNAAUG 


1 53 79 287 120 158 175 138 48
315 120 256A 16 

2 52 286 135 119 375A147 43 14
183 317 173 167 

3 48 249 306 314 164 119 203 441A148 38 14
164 

4 47 269 347 309 161 118 209 461A143 41 13
160 

5 45 272 382 306 151 203 154 134 42 12
120 474A


6 43 271 403 298 143 125 197 474A124 41 12
159 

7 43 263 401 289 139 140 194 160 113 38 12
469A

8 41 250 389 131 163 194 155 104 35
280 462A 12 

9 41 239 385 129 168 197 147 98 33
269 445A 12 

10 40 225 380 261 126 164 206 425A91 29 11
139 


11 37 213 375 248 121 158 214 403A77 11
133 30 

12 35 209 364 117 213 126 78 30
229 152 382A 11 

13 34 207 349 116 213 120 69 26
211 147 363A 9.7 

14 33 202 334 197 115 141 253 343A53 27 8.5
114 

15 32 192 329 184 109 59 23 7.8
117 137 286 325A


16 32 185 339 121 131 301 303A60 23 9.2
171 102 

161 129 127 310 96
17 31 185 337 281A57 25 9.9 


18 30 192 323 147 89 56 29
133 131 315 261A 11 

19 30 199 312 126 135 131 310 245A54 30 21
68 

20 33 236 135 68
300 113 135 303 234A51 28 30 


21 36 287 137 141 292 69 47 27 

22 36 272 275 106 140 131 284 218A49 24 54 


263 105 221A 54 

65 


23 35 272 265 121 140 119 274 229A48 23 50
63 

24 34 271 266 129 137 261 61 45 45
113 226A 22 

25 34 266 303 127 133 106 245 218A42 20 42
58 


26 32 261 325 125 127 103 231 209A37 19 41
60 

27 33 328 120 123 114 214 80 38 19 39
256 200A

28 32 262 336 117 121 211 102 19 37
160 190A31 

29 45 277 342 115 --- 185 209 129 25 16
188A 35 

30 87 286 334 119 --- 186 225 137 48 16
186A 33 

31 74 --- 321 121 --- 174 --- 181A52 16 


TOTAL 1258 7006 10310 6050 3696 4278 7098 3429 2316 880 687.1
9688A

MEAN 40.6 333 195 132 138 237 313A74.7 28.4 22.9
234 114 

MAX 87 286 403 317 164 186 315 474A148 48 54
175 

MIN 30 79 265 105 115 103 158 181A25 16 7.8
58 

CFSM .29 1.65 2.35 1.37 .93 .97 1.67 2.20A.53 .20 .16
.80 

IN. .33 2.70 1.58 .97 1.86 2.54A.61 .23 .18
1.84 1.12 .90 


CAL YR 1982A74770.0 MAX 916 MIN 22 CFSM 1.44 19.59
TOTAL MEAN 205A INA

WTR YR 1983A
TOTAL 56696.1 MEAN 155A
MAX 474 MIN 7.8 CFSM 1.09 IN 14.85 




86L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04100500 ELKHART RIVER AT GOSHEN, IN 


LOCATION.--Lat 41°35,36", long 85°50'55", in NE1/4 NE1/4 sec.8, T.36 N., R.6 E., Elkhart County, Hydrologic 

Unit 04050001, on right bank 20 ft downstream from River Avenue bridge at Goshen, 0.4 mile upstream from 

Rock Run, and at mile 16.1. 


DRAINAGE AREA.--594 mil. 


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 National Geodetic Vertical Datum of 1929. Prior to 

Nov. 20, 1931, nonrecording gage at same site and datum. 


REMARKS.--Records good. 


AVERAGE DISCHARGE.--52 years, 514 ft3/s, 11.75 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,180 ft3/s Mar. 14, 1982, gage height, 11.94 ft; 

minimum daily, 7.0 ft /s Aug. 11, 1964, result of extreme regulation. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,800 ft3/s and maximum (*): 


LL L

Discharge Gage height 	 DischargeLGage height
LL
 

Date Time	LL(ft3/s) (ft) DateLTimeL(ft3/s) (ft) 


L L
 
0300L*3,070L*7.53
Dec. 6 1300 2,050L5.85 May 3L
L
 

Apr. 15L0600 2,290L6.26 


Minimum daily discharge, 108 ft3/s Sept. 15. 


IN CUBIC FEET PER 

MEAN VALUES 


DISCHARGE.ASECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY OCT NOVA FEB APRAJUNAAUG
DEC JANAMARAMAY JUL SEP 


1 284 282 1090 1150 502 538 830 1210 744 422 300 135 

2 272 546 1000 1110 552 526 1010 2520 706 507 268 129 

3 262 1000 1210 1060 733 515 1560 2800 693 535 247 127 

4 261 1070 1700 1030 716 475 1500 2250 684 479 270 122 

5 255 931 1940 988 603 459 1260 2000 659 441 297 120 


6 
 253 873 2030 953 591 462 1150 1830 672 420 274 119 

7 259 872 1880 921 593 496 1200 1760 685 405 244 125 

8 250 870 1640 889 587 551 1240 2130 648 386 239 122 

9 250 855 1490 848 571 576 1140 2130 602 363 212 118 

10 244 816 1400 
 834 563 557 1140 1720 563 357 202 114 


11 240 795 1330 807 541 542 1130 1490 551 346 208 113 

12 237 823 1250 777 521 527 1080 1350 521 314 200 112 

13 232 850 1170 736 514 514 1140 1240 499 299 193 110 

14 230 800 1110 703 505 502 1870 1160 479 282 186 110 

15 223 731 1070 674 512 491 2180 1090 471 261 185 108 


16 220 681 1080 640 531 474 1790 1020 449 252 172 118 

17 216 654 1140 602 567 465 1540 963 424 248 186 121 

18 214 619 1080 547 586 512 1410 912 406 247 206 120 

19 215 607 1020 508 586 533 1330 900 392 236 197 178 

20 209 696 982 516 587 536 1250 875 371 235 184 188 


21 193 892 944 547 586 554 1180 830 352 228 173 187 

22 189 944 901 559 587 556 1100 883 340 214 168 195 

23 186 927 876 563 585 555 1050 1070 329 207 162 197 

24 180 963 888 558 592 552 992 1010 315 210 154 190 

25 178 954 120 536 582 545 938 865 298 211 146 182 


26 178 897 400 519 565 
 539 892 793 290 199 143 181 

27 177 867 350 505 552 599 847 747 294 189 146 180 

28 174 887 380 496 545 1020 839 721 344 176 146 175 

29 167 1090 530 483 --- 1140 818 759 397 179 147 169 

30 165 1220 350 501 942 930 901 412 309 142 164 

31 212 --- 210 514 --- 856 --- 816 --- 349 139 ---


TOTAL 
 6825 25012 39561 22074 16055 18109 36336 40745 14590 9506 6136 4329 

MEAN 
 220 834 1276 712 573 584 1211 1314 486 307 198 144 

MAX 284 1220 2030 1150 733 1140 2180 2800 744 535 300 197 

MIN 165 282 876 483 502 459 818 721 290 176 139 108 

CFSM .37 1.40 2.15 1.20 .97 .98 2.04 2.21 .82 .52 .33 .24 

IN. .43 1.57 2.48 1.38 1.01 1.13 2.28 2.55 .91 .60 .38 .27 


TOTAL
CAL YR 1982A302128 MEAN 828AMAX 5950 MIN 157 CFSMA1.39 IN 18.92 

WTR YR 1983A MAX 2800 108 CFSMA
TOTAL 239278 MEAN 656AMINA1.10 IN 14.99 




87 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04101000 ST. JOSEPH RIVER AT ELKHART, IN 


LOCATION.--Lat 41°41'30", long 85°58'30", in SW1/4 NE1/4 sec.5, T.37 N., R.5 E., Elkhart County, Hydrologic 

Unit 04050001, on left bank 200 ft downstream from mouth of Elkhart River, 200 ft upstream from Main Street 

bridge in Elkhart, 2,000 ft downstream from Christiana Creek, 0.5 mile downstream from Elkhart Hydroelectric 

Plant, and at mile 76.5. 


DRAINAGE AREA.--3,370 mi2. 


PERIOD OF RECORD.--August 1947 to current year. Gage heights at site 0.8 mile downstream at different datum 

from September 1924 to March 1926 are available from the district office. 


REVISED RECORDS.--WSP 2111: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 700.00 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow regulated by Elkhart Hydroelectric Plant. 


AVERAGE DISCHARGE.--36 years, 3,177 ft3/s, 12.80 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 18,600 ft3/s Mar. 21, 1982, gage height, 27.91 ft; 

minimum daily, 336 ft3/8 Aug. 5, 1964. 


EXTREMES FO4 CURRENT YEAR.--Maximum discharge, 10,100 ft3/s May 3, gage height, 23.62 ft; minimum daily, 

1,010 fti/s Sept. 14. 


DISCHARGE• IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


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

1 1920 1860 4720 5810 3250 3560 5170 6010 5030 3280 2740 1340 
2 2210 2600 4310 5470 3260 3410 5590 8490 4710 3550 2530 1360 
3 2190 3710 5590 5240 3950 1210 6660 9600 4870 4130 2320 1080 
4 2190 3870 6080 4970 3880 3220 6510 9300 4900 3660 2350 1030 
5 1810 3620 6550 4720 3630 3260 6130 9250 4660 3590 2470 1130 

6 1830 3950 7010 4830 3640 3210 6050 9040 4650 3220 2270 1620 
7 1710 3670 6820 4310 3630 3340 6070 9060 4670 2980 2060 1540 
8 1780 3710 6890 4610 3540 3620 6320 9470 4530 3010 2240 1200 
9 1810 3640 6650 4320 3530 3690 6190 9460 4410 2430 1960 1280 
10 1660 3520 6420 4170 3490 3720 6330 8740 4100 2480 1790 1040 

11 1990 3840 6270 4010 3360 1660 6540 8530 4060 2530 1840 1040 
12 1810 3820 5870 4320 3180 3760 5960 8170 4030 2580 2020 1390 
13 1880 3790 5450 3900 3160 3680 6890 7610 3620 2290 1520 1060 
14 1970 3820 5330 4190 3020 3100 8290 7180 3440 2020 1590 1010 
15 1930 3870 5260 3910 2950 2990 8890 6860 3430 2120 2160 1110 

16 1800 3760 5170 3820 3080 1250 8720 6350 3210 2190 2400 1520 
17 1700 3330 5080 3550 3410 3300 8460 5960 3120 1530 2130 1270 
18 1730 3360 5070 3160 3540 3200 8210 5350 2860 1980 2040 1170 
19 1690 3310 5030 2920 3350 3320 7690 5360 2530 2380 2120 1270 
20 1600 3570 5050 3010 3460 3510 7550 5390 2590 1820 1830 1770 

21 1860 4120 4810 3250 3700 3700 7090 5290 2750 1880 1530 1640 
22 2010 4460 4720 3380 3730 3490 6520 5630 2490 1470 1270 1590 
23 2190 4230 4750 3480 3910 3620 6600 6130 2180 1830 1400 1900 
24 1390 4450 4550 3530 3690 3590 6240 5940 2180 1310 1820 1620 
25 1770 4380 5350 3350 3820 3740 5840 5890 2140 1960 1430 1610 

26 1910 4580 5610 3260 3870 3500 5410 5930 1870 2260 1310 1640 
27 2000 4510 5640 3330 3760 1690 5110 5740 2190 2040 1260 1810 
28 1620 4530 6180 3060 3550 4690 4870 5430 2630 1680 1210 1900 
29 1620 4870 6300 3140 --.- 4950 5060 5100 2950 2150 1670 1570 
30 1460 5050 6290 3220 5340 5570 5160 3220 1810 1400 1490 
31 1520 --- 5950 3310 ....... 5430 --.. 5350 --- 2450 1400 ---

TOTAL 56560 115800 174770 121550 98340 113750 196530 216770 104020 74610 58080 42000 
MEAN 1825 3860 5638 3921 3512 1669 6551 6993 3467 2407 1874 1400 
MAX 2210 5050 7010 5810 3950 5430 8890 9600 5030 4130 2740 1900 
MIN 1390 1860 4310 2920 2950 2990 4870 5100 1870 1310 1210 1010 
CFSM .54 1.15 1.67 1.16 1.04 1.09 1.94 2.08 1.03 .71 .56 .42 
IN. .62 1.28 1.93 1.34 1.09 1.26 2.17 2.39 1.15 .82 .64 .46 

CAL YR 1982AMEAN 4521 MAXAMIN 1320A
TOTAL 1650260AA18500ACFSM 1.34 IN 18.22 

WTR YR 1983A1372780AA9600ACFSM 1.12 INA
TOTAL MEAN 3761 MAXAMIN 1010A15.15 




--- 

88L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04101500 ST. JOSEPH RIVER AT NILES, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 41°49'45", long 86°15'35", in SW1/4 sec.26, T.7 S., R.17 W., Berrien County, Hydrologic Unit 

04050001, on right bank 100 ft upstream from Main Street Bridge at Niles, 0.6 mi downstream from 

dam at French Paper Co., 1 mi upstream from Dowagiac River, and at mile 44. 


DRAINAGE AREA.--3,666 mil. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1930 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1387: 1931, 1933-36, 1940-43, 1945-46(M). WSP 1911: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 633.02 ft National Geodetic Vertical Datum of 1929. Prior to 

Oct. 1, 1968, at datum 2.00 ft higher. Oct. 1, 1930 to Feb. 11, 1931, nonrecording gage on Main Street Bridge, 

and Feb. 12 to June 30, 1931, nonrecording gage 50 ft upstream from present site (gage heights referred to 

NGVD). Since Apr. 13, 1970, auxiliary water-stage recorder at sewage-treatment plant, 1.1 mi 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 downstream from base gage at different datum. 


REMARKS.--Water-discharge records good except those for period of no gage-height record, Nov. 7 to Dec. 14, which are 

fair. Flow regulated by powerplants above station. 


AVERAGE DISCHARGE.--53 years, 3,259 ft3/s, 12.07 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 20,200 ft3/s Apr. 5, 1950, gage height, 15.10 ft, present 

datum; minimum daily, 420 ft3/s Aug. 30, 1931. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 12,400 ft3/s May 3, gage height, 11.36 ft; minimum daily, 1,230 

ft /s Sept. 15. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NOV JAN MAR MAYAAAJUL SEP
DAY OCT DECAAFEBAAAPR JUNAAUG 


1 2220 2060 4600 6450 3650 3870 5890 6580 5410 3650 3320 1830 

2 2270 3010 4500 6260 3790 3940 6050 9260 5130 4000 2790 1740 

3 2450 3580 5000 5920 4210 3320 7770 12100 5060 4260 2980 1450 

4 2440 4200 5300 5550 4490 3540 7980 11000 5180 4520 2700 1440 

5 2450 4130 5500 4370 4240 3620 7180 10400 5120 3880 2800 1400 


6 2400 3980 5900 6210 4190 3610 6830 9980 5050 3950 2820 1620 
7 2370 3600 6300 4050 3870 3660 6630 10100 5010 3640 2610 2060 
8 2030 3400 6700 5280 3590 3670 7090 10500 4900 3130 2780 1940 
9 2070 3400 6800 5030 3920 4100 7290 10700 4730 3280 2460 1830 
10 2050 3500 6700 4820 3760 4160 7020 10200 4700 2700 2490 1250 

11 2000 3600 6400 3640 3810 3960 7390 9360 4330 2890 2170 1380 

12 2310 3700 6100 4950 3910 3660 7010 9040 4420 3030 2130 1410 

13 2300 3700 5800 4160 3740 4240 7160 8490 4280 2790 2290 1700 

14 2310 3800 5640 4270 3460 4030 9450 7990 3930 2570 2160 1460 

15 2440 4200 5600 4430 3000 3250 11300 7460 4130 2480 1930 1230 


16 2210 4100 5480 4340 3370 3250 10400 6720 3800 2540 2950 1550 

17 2000 3300 5490 4360 3730 3560 9910 6510 3710 2420 2830 1660 

18 1930 3500 5430 3440 3820 3580 9230 6140 4040 2140 2400 1730 

19 1950 3700 5400 3420 3960 3550 8790 5630 3500 2250 2420 1870 

20 2010 3800 5500 2950 3670 3670 8100 5770 3140 2780 2430 1890 


21 2060 4000 5440 3340 3920 4020 8000 5690 3240 2200 2300 2570 

22 2280 4200 5100 3790 3990 3910 7140 5870 3610 2170 2060 1910 

23 2440 4400 4870 3810 4280 3720 6880 6690 2810 2120 1500 1950 

24 2270 4500 5010 3800 4070 4070 6920 6660 2330 2140 1770 2190 

25 1660 4600 5650 3710 3930 3870 6590 6140 2770 1910 2440 2100 


26 1950 4800 6610 3610 4030 3980 5970 6570 2770 2410 1830 1890 

27 2430 4800 6240 3550 4040 4000 5570 5910 1600 2540 1530 1910 

28 2430 4800 6630 3590 3940 5000 5350 6060 3040 2350 1590 2120 

29 1670 4800 7030 3560 --- 5780 5290 5880 3330 1970 1710 2200 

30 1950 4800 6900 3550 --- 5700 5850 5690 3290 3420 2120 1890 

31 1970 6730 3570 --- 5990 --- 5650 --- 2390 1840 ---


TOTAL 67320 117960 180350 133780 108380 124280 222030 240740 118360 88520 72150 53170 

MEAN 2172 3932 5818 4315 3871 4009 7401 7766 3945 2855 2327 1772 

MAX 2450 4800 7030 6450 4490 5990 11300 12100 5410 4520 3320 2570 

MIN 1660 2060 4500 2950 3000 3250 5290 5630 1600 1910 1500 1230 

CFSM .59 1.07 1.59 1.18 1.06 1.09 2.02 2.12 1.08 .78 .64 .48 

IN. .68 1.20 1.83 1.36 1.10 1.26 2.25 2.44 1.20 .90 .73 .54 


1797690AAA19800 IN 18.24 

WTR YR 1983 TOTAL MEAN MAXAMIN CFSM 1.14 

CAL YR 1982 TOTAL MEAN 4925 MAXAMIN 1390 CFSM 1.34 


1527040AAA4184 12100 1230 IN 15.50 
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89 STREAMS TRIBUTARY TO LAKE MICHIGANA
 

04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1979 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1979 to current year. 

WATER TEMPERATURE: February 1979 to current year. 


INSTRUMENTATION.--Water-quality monitor since Oct. 9, 1980. 


REMARKS.--Bimonthly samples collected from Grant Street bridge 0.2 mi upstream from gage. Interruptions 

in the daily record were due to malfunctions of the instrument. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum (water years 1979, 1982), 678 micromhos Feb. 16, 1982; minimum (water years 1979, 

1982), 278 micromhos Mar. 19, 1982. 

WATER TEMPERATURES: Maximum daily recorded (water years 1980. 1982-83), 29.0°C July 20, 21. 1980; minimum, 

0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 28.5°C July 21, 22; minimum, 0.0°C on several days during winter period. 


wATFP DUALITY DATA, WATER YFAP OCTnPFP 1992 TO SEPTEMBER 1983 

OXYGEN, COLI- STREP-
SPF- pis- FORM. TOCOCCI 

STPFAM- cTric SOLVED FECAL, FECAL,
FLnw. CON- PH TUR- OXYGEN, (PER- 0.7 KF AGAR 

INSTAN- DUCT- (STAND- TEMPER- RIO- DTs-_CENT UMNF (COLS.

TIME TANFOUS ANCE APO ATIIRF ITY SOLVED SATUP- (COLS./ PER


DATE (CFS)LUNITS) (NT!)) (mG/L) ATION) 100 ML)
((Jmpos)L(DEC, C) 100 ML) 

NcV 

n3... 1400L551 12.0 5.5 10.2 97 1500
1800L7.8 K5000 


DEC 

14... 1400 5740 550 7.9 106AA


MAR 

09... 1445A532 10.5 5.0 10.7 97 1800 400 

1.0 3.1 14.8 570 240 

1010A8.3LL

APR 

9o:160A
19... )145A466 8.3AA6.8A6.8L)3.0 106 390 350 
JUL 

13... 2860L8.4
1015L541 24.0 12 8.2 98 920 1800 

SFP 

1S... 0930 1250 544 8.1_70.0_3.5 8.5 95 470 500 


MAGNE- SODIUM POTAS- ALKA- CARBON 
HARD- CALCIUM sIUm. SODIUM, AD- SIUM, LINITY DIOXIDE 
NESS_OIC..._°IC.._DTs- SORP- DIS- LA9 nTs-
(mG/L SOLVFP soLvEn snLvFn TUN SOLVED (MG/L SOLVED

AS (MG/I_ (MG/L (Mr,/L PERrEr,cr °ATIO (mG/L AS (MG/L
HATE CACo3) AS CA) AS MG) AS NA) SnnIum AS K1 CACO3) AS CO2) 

NOV 

n3...L255 69LL20 11 9 
 .3 1.6 211 6.5

nFc 

14... 262_72 20 
 In 8 .3 2.2 201 4.9 

MAR 

09... 251 69 19 10 8 .3 1.9 207 2.0 


APP 

19..._239_66_18_ A.7�7 .3 2.1 181 1.7 


JUL 

13.4,4,_266_72 21 
 IP 9 .3 1.7 198 1.5

SPP 

15... 261_68_22 IC_11_ .4 1.9 184 2.8 


SOLT0s, SOLIDS, NITRO-
CHLO- FLUO- sILTrA, PFSTINIF SUM OF_SOLIDS, SOLIDS, GEN,

SULFATE RIOF,_RIDE,_DTS-_AT 18n_CONSTI-_OI5.._DIS- NO2+NO3 
nTS- DIS- :)1S- SOlvED OFO. C TuENTS, SOLVED SOLVED oTs-
SOLvEn SOLVED SOLVER (MG/(_ nTS- 015- (TONS (TONS SOLVED
(MG/L (MG/L. (MG/L AS SOLVFO SOLVED PER PER (MG/L

nATF AS SO4) AS CL) AS F) 510?) (mG/I) (MG/L) AC-FT) DAY) AS N) 
. 


Nov 

n3... 46 PO .2 8.0 298 303 .41 3060 1.3 

DEC 

14...L18L8.4L300L305 1.5
54L.1L .41 4650

MAO 
9... 48L21 .2 5.2 316 299 .43 3590 1.5 

ADA 
10... 45L16L.1 S.3_297_270_ .40 7100 1.5 

JUL 
11... 46A_23 .2 5.5_275 300 .37 2120 .83

SFP 

15..._ 29 8.4A_302_ 1290 1.1
47 .2 381 .52__
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 

MATER-DUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

A

NITP0- NIT0n- A pwns- 01-in5- LsEot- SEO. 

A

GFN, GEN,Am.. APROS.. PRODUc, °HATE, AMENT. 5115P. 

A

AMMONIA MONIA + APROS- APHOPI1So AOPTHD, AORTHO. LSEDI- L015- LSTEVE 

�

DTs- ORGANIC PROPOS, OTC... DIS.. OT5... MENT. CHARGE, nTAm. 

A

SOLVED ATOTAL ATOTAL ASoLvEO SOLVED �SOLVED �SUS- �SUS-. % FINER 
(Mc,,/t_ (MG/L (mG/L (mG/L (mG/t. (mG/L PENDED PFNOEn THAN 

DATE AAS N) AAS N) AAS P) AAS P) AAS 0) AAS PO4) A(MG/L) A(T/DAY) A.062 MM 

NOV 
03... A.120 A1.20 A.070 A.n90 A020 A.06 A39 L400 L100 

DEC 
14... .160 A1.40 A.060 A.020 A.020 A.06 A8 A124 A100 

MAP 
n9... A.170 A.90 A.060 A<.010 L<.0)0 A15 A171 A100 
APP 
19... A.100 A1.00 A.070 A.020 L.010 A.09 A22 A526 A100 

JUL 
13... A.4)40 A1.00 A.090 A.040 A<.0)0 A 95 

SFP 
15... .300 A1.40 A.080 A.030 A 11 A37 A100 

DATE 

4L0"-• 
INum. 

snIVED 
TIME A(UG/L 

AC AL)  

APSENTC 
OTc-

SOLVED 
(UG/L 
AS AS)  

'11RIUm, 
OIS•. 

SOLVE!) 
(UG/L 
AS RA)  

REOYL-
LTUm e 
OTC-
SOLVED 
(116/1_ 
AS oF)  

CADMIUM 
nTs-

soLvEn 
(11(4/1 
AS Cn)  

CHRO-
miUm. 
DIS-
SOLVED 
(UG/L 
AS CR)  

COBALT, COPPER, IRON. LEAD, 
nIs- L015- L015- LDIS- 
SOLVED SOLVED SOLVED SOLVED SOLVED 
(UG/L A(0G/L 
AS CO) AAS Cli) AAS FE) AAS PR) 

1400 A10 A2 A62 A1 A<1 A<1 A<3 A1 A39 A2 

1446 L<10 L1 L62 A<1 Ael A<1 A<3 A4 A49 A• 2 

1149 A10 A1 A92 �1 A<1 A<1 A<3 L8 L62 A6 

0910 A10 A2 L75 L<1 Lel A<1 A<3 A1 A4 A2 

NOV 
03... 

MAP 
09... 
APR 
19... 

CFA 
is... 

0EPCuPY 
DTs- 

SOLVE)) 
(Uf,,/L 
As MG) 

NICKEL. 
OTC-
SOLVED 
(HG/L 
AS Ni) 

MAM6A-
NFSF• 
nTs-

SOLVED 
(UG/L 
AS MN) 

moLY9-
OFNum. 

OIS 
SOLVED 
(u6/L 
AS MO)  

SELF-

DIS- 
SOLVED 
(11G/t_ 
AS SE) 

STRON- AVANA- 
SILVER, TIUM. OIUm. ZINC. 

DIS- 015- �DIS- 
SOLVED SOLVE» SOLVED SOLVED 

A

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

A

AS AG) AAS SP) AAS V) AAS ZN) 

LTTHIum 
nIs- 

SOLVED 
(UG/L 

DATE AAS LT) 

NOV 
03... L9 L14 A<.1 A<10 A1 A<1 A<1 A120 A<6.0 A<4 
MAP 
09... A<4 A4 A<.1 A<10 AS A<1 A<1 A130 A<6.0 A6 
APP 
1 9... A<4 A9 A.1 A<10 A3 A<1 A<1 A110 A<6.0 A9 

SEP 
15... A<4 A9 A.1 A<10 A1 A<1 A<1 A120 A<6.0 A6 
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04101500 ST. JOSEPH RIVER AT NILES• MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 OEG. C)• WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAYLMIN MAX MINLL MINL
MAXLMEANLLMIN MEANLLLMAX MEANLMAXLMEAN 


OCTOBER NOVEMBER DECEMBER JANUARY 


1 494 487 490 555 548 550 552 547 549 

2 509 498 503 546 
 529 541 553 549 551 

3 516 509 513 546 541 544 557 546 552 

4 525 522 524 558 542 548 559 555 557 

5 537 530 535 565 553 559 566 554 559 


6 534 527 531 564 554 559 565 554 558 

7 531 518 525 --- --- 569 553 559 

8 534 520 529 569 562 565 

9 538 532 535 566 563 565 

10 539 522 529 --- 567 564 565 


11 534 523 531 567 560 566 

12 538 524 534 --- 574 560 567 

13 532 525 529 569 559 560 

14 534 527 531 --- --- --- --- 569 558 565 

15 535 531 533 582 578 580 565 558 560 


16 536 534 535 584 582 583 570 557 566 

17 537 530 536 584 581 582 569 568 568 

18 538 531 533 --- 583 581 582 569 566 568 

19 543 533 536 582 579 580 575 565 570 

20 541 534 539 --- 580 576 578 577 564 575 


21 545 535 538 --- 581 574 578 579 575 577 

22 539 538 539 581 574 576 586 573 579 

23 540 538 540 574 573 574 589 582 585 

24 541 529 535 584 572 579 583 572 579 

25 547 531 542 578 563 573 578 571 575 


26 548 541 545 571 561 563 574 571 573 

27 546 542 543 557 550 553 570 569 569 

28 547 545 546 552 540 547 569 568 568 

29 S56 544 550 546 539 543 568 565 567 

30 561 557 560 --- 545 538 543 567 563 565 

31 558 547 552 541 538 539 564 562 563 


MONTH 561 487 534 589 546 566 


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

FEBRUARY MARCH APRIL MAY 

1 566 563 564 528 524 526 488 484 486 489 461 483 
2 --- --- --- 527 515 524 492 477 485 464 440 453 
3 
4 ---

---
---

---
---

528 
531 

523 
521 

525 
575 

477 
458 

453 
449 

469 
453 

440 
411 

393 
393 

404 
398 

5 549 546 547 524 513 522 465 456 460 435 411 427 

6 
7 
8 
9 

552 
555 
556 
552 

544 
550 
553 
551 

547 
553 
554 
552 

522 
521 
521 
520 

520 
517 
517 
516 

571 
520 
519 
518 

479 
486 
488 
490 

466 
479 
484 
486 

475 
483 
487 
488 

439 
445 
443 
442 

434 
437 
438 
435 

436 
440 
442 
439 

10 551 549 550 519 514 517 495 488 491 457 439 445 

11 551 548 549 515 512 514 495 490 492 475 457 466 
12 
13 
14 
15 

550 
549 
554 
555 

548 
547 
549 
553 

549 
548 
551 
554 

514 
513 
516 
517 

512 
511 
512 
513 

513 
512 
513 
516 

494 
495 
485 
444 

487 
485 
447 
414 

490 
492 
469 
422 

476 
485 
489 
490 

472 
476 
483 
484 

473 
481 
486 
487 

16 
17 
18 

553 
552 
552 

551 
549 
549 

552 
551 
550 

520 
520 
519 

517 
516 
516 

518 
518 
517 

436 
451 
459 

421 
436 
450 

428 
445 
454 

495 
504 
502 

489 
491 
496 

492 
496 
498 

19 
20 

550 
547 

546 
542 

548 
544 

518 
514 

510 
511 

514 
513 

464 
474 

456 
465 

459 
468 

500 
500 

482 
491 

492 
496 

21 
22 
23 
24 
25 

543 
542 
540 
537 
535 

541 
538 
535 
535 
533 

542 
540 
538 
536 
534 

516 
536 
536 
525 
513 

511 
515 
525 
512 
508 

513 
525 
511 
516 
511 

478 
489 
493 
492 
495 

472 
477 
488 
489 
491 

474 
483 
490 
490 
493 

500 
501 
490 
482 
484 

496 
484 
478 
476 
471 

498 
492 
485 
480 
477 

26 
27 
28 
29 
30 
31 

536 
533 
530 
---

532 
530 
527 
---

---

534 
532 
529 
---

511 
515 
513 
500 
486 
485 

508 
510 
501 
486 
480 
479 

510 
512 
507 
490 
483 
482 

497 
501 
502 
502 
498 
---

494 
496 
497 
497 
479 
---

496 
500 
500 
498 
486 
---

482 
481 
480 
479 
481 
482 

473 
475 
472 
472 
474 
473 

476 
479 
477 
475 
477 
477 

MONTH 536 479 514 502 414 477 504 393 469 



 

 

 

 

 

92 STREAMS TRIBUTARY To LAKE MICHIGAN 


04101500 ST. JOSEPH RIVER AT NILES, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


OAY MAXAMIN MEANAAWIN MAX MEANAMINAMAX MEANAAAMINAAMAXAMEAN 

JUNEA JULYAAUGUSTASEPTEMBER 


1 	 476A 535 540
499 488 544 

2 498 489 547 540
479A 544 

3 501 496 540 543
490A548 

4 502 493A546 542
498 539 
5 505 496A543 537 540502 


6 510 502A567 550507 536 
7 513 509 537 544506A553 
8 511 507 539 546505A553 

9 547 508A560 553
528 546 

10 529 526 546 555
520A564 


11 	 528 525 543 550
515A553 

12 --- --- 525A552 538 545
529 527 

13 585 575 533 527A542 534 538
558A 530 

14 557 528A543 540 536 531 534
539 535A

15 531 574 542 530A537 530 534
520A 536 


16 521 	 506A543 530 542 535 538
515 522A

17 512 511 515A539 534
509A528 524 529 

18 515 511A513 530 524 537 532
520A 528 

19 519 517 524A532 526
515A534 529 517 

20 515 510A513 535 529 502 508
525A518 


21 	 520 516 519A517 498 505
514A534 525 

22 521 515A519 529 521 506 510
512A514 

23 522 520A 517A520 510 514
571 544 527 

24 522 	 545 512 503 507
516A518 550 541A

25 524 521 536A510 508
518A545 540 	 506 


542A512 

27 523 570 552 547 516 510 

26 531 	 523A577 554 548 507 509 


516A 543A 512 

28 521 	 546 518 512 515
515A518 550 543A

29 523 519 546 539A515 508 511
508A 542 

3n 516 476A 538 520 507 512
490 544 533A

31 501 488A494 541 535 --- ---
530A---


MONTH 	 554 476A567 498 530
524 


TEMPERATURE, WATER (DEG. C),AA
WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY MAX WIN MEAN MAX WINAMEAN MAX MINAMEAN MAX MIN MEAN 

OCTOBER NOvFm8FR DECEMBER JANUARY 

1 18.5 17.5 18.0 13.0 11.5A12.0 2.5 1.5 2.0 
2 19.0 18.0 18.5 13.5 12.5A13.0 2.0 1.5 2.0 
3 19.5 18.5 19.0 13.0 12.0A12.5 1.5 1.0 1.5 
4 19.0 18.0 18.5 12.5 11.0A12.0 1.5 .5 1.0 
5 20.0 18.5 19.0 11.0 9.0A10.0 1.5 1.0 1.5 

6 20.5 19.5 20.0 9.0 8.0A8.5 1.5 .5 1.0 
7 20.5 19.5 20.0 --- 2.0 1.0 1.5 
8 19.5 18.5 19.0 --- 2.0 1.0 1.5 
9 19.5 18.5 19.0 2.0 1.0 1.5 
10 19.5 18.5 18.5 3.0 2.0 2.5 

11 19.0 17.0 18.0 3.0 2.5 3.0 
12 17.0 16.5 17.0 3.0 2.0 2.5 
13 16.5 16.0 16.0 --- 2.5 1.5 2.0 
14 16.0 15.0 15.5 --- 2.0 1.5 1.5 
15 15.0 14.5 15.0 1.5 1.0A1.5 1.5 .5 1.0 

16 14.5 13.0 13.5 2.0 1.5A2.0 1.0 .5 1.0 
17 13.0 12.5 12.5 2.5 1.5A2.0 1.0 .0 .5 
18 13.0 12.0 12.5 3.0 2.0A2.5 .5 .0 .0 
19 13.0 12.5 13.0 2.5 2.0A2.5 .5 .0 .0 
20 13.0 11.5 12.0 2.5 2.0A2.5 .5 .0 .0 

21 11.5 10.5 10.5 2.5 2.0A2.5 1.0 .0 .5 
22 10.5 10.5 10.5 2.5 1.5A2.0 1.0 .5 .5 
23 10.5 9.5 10.0 3.5 2.5A3.0 1.0 .5 .5 
24 10.5 9.5 10.0 5.0 3.5A4.0 1.0 .5 1.0 
25 10.0 9.0 9.5 6.5 4.5A6.0 1.0 .5 1.0 

26 10.5 9.0 10.0 7.5 6.5A7.0 1.0 .5 1.0 
27 10.5 9.0 10.0 7.5 7.0A7.5 1.0 .5 1.0 
28 11.0 10.0 10.5 --- 7.5 6.0A7.0 1.5 1.0 1.0 
29 11.5 10.5 11.0 6.5 4.5A5.5 2.0 1.0 1.5 
30 11.0 10.5 11.0 4.5 3.0A4.0 2.0 1.5 1.5 
31 12.0 10.5 11.0 3.5 2.0A2.5 1.5 1.5 1.5 

MONTH 20.5 9.0 14.5 3.0 .o 1.0 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 	 93 

04101500 ST. JOSEPH RIVER AT NILES. MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


MIN MAX MEANLLLMINLLMAXLLMEAN 


FEBRUARY MARCH APRIL MAY 


DAY MAXLLMEANLLMIN MAX MEAN 	 MINL


1 2.0 1.5 2.0 6.0 5.0 5.5 8.0 7.0 7.5 14.0 13.0 13.5 

2 ---
 7.0 5.5 6.5 8.0 7.0 7.5 13.5 12.5 13.0

3 ---	 9.0 
 6.5 7.5 8.0 7.5 7.5 13.0 12.5 12.5
4 ---	 9.5 8.5 9.0 8.0 7.5 7.5 13.0 12.0 12.5

5 2.0 1.5 1.5 11.0 9.5 10.0 7.5 7.5 7.5 13.5 12.0 12.5 

6 2.0 1.5 1.5 12.0 11.0 11.5 8.0 7.5 8.0 14.0 13.0 13.5
7 2.0 1.0 1.5 12.5 12.0 12.0 9.0 8.0 8.5 14.5 14.0 14.0
8 2.0 1.5 2.0 12.5 11.5 12.0 9.5 8.0 9.0 15.0 14.0 14.5
9 2.0 2.0 2.0 11.5 10.5 11.0 9.0 9.0 9.0 15.0 13.5 14.5
10 2.0 1.5 2.0 10.0 9.0 9.5 9.0 8.5 9.0 15.5 14.0 14.5 


11 2.0 1.0 1.5 8.5 7.0 8.0 8.5 8.0 8.5 16.0 14.5 15.5
12 2.0 1.5 2.0 7.5 6.5 7.0 9.0 7.5 8.5 17.0 15.5 16.0
13 2.5 1.5 
 2.0 7.5 6.5 7.0 10.0 8.5 9.0 17.5 16.5 17.0
14 3.0 2.0 2.5 7.5 7.0 7.0 10.5 10.0 10.5 17.5 17.0 17.5
15 3.0 
 3.0 3.0 8.5 7.0 7.5 10.5 9.5 10.0 17.5 16.5 17.0 

16 
 3.5 3.0 3.5 9.0 8.0 8.5 9.5 9.0 9.0 17.5 15.5 16.5
17 4.0 3.5 4.0 9.5 8.5 9.0 9.0 8.0 8.5 16.5 15.5 16.0
18 4.0 4.0 4.0 9.5 9.0 9.0 8.0 7.0 7.5 16.5 15.5 16.0
19 5.0 4.0 4.5 
 9.0 8.0 9.0 7.0 6.5 6.5 17.0 16.0 16.5
20 5.5 4.5 5.5 8.0 6.5 7.5 7.5 6.0 6.5 17.0 16.0 16.5 

21 6.5 5.5 6.0 6.5 6.0 6.0 8.5 6.5 7.5 17.5 16.0 17.0
22 7.5 
 6.5 7.0 6.0 5.5 5.5 10.5 8.0 9.0 17.5 17.0 17.5
23 7.5 7.0 7.5 5.5 4.5 5.0 11.5 10.0 10.5 18.0 17.0 17.5
24 
 7.5 6.5 7.0 5.0 4.0 4.5 12.5 10.5 11.5 18.5 17.0 17.5
25 6.5 6.0 6.5 
 5.0 4.0 4.5 13.0 11.0 12.0 18.5 17.5 18.0 

26 6.0 5.5 
 5.5 5.5 4.5 5.0 13.5 12.0 12.5 18.0 17.0 17.5
27 5.5 5.0 5.0 6.0 5.5 5.5 15.0 13.0 14.0 18.0 16.5 17.0
28 6.0 4.5 5.5 6.0 5.5 5.5 14.5 14.0 14.0 17.5 16.5 17.0
29 --- --- --- 6.5 5.0 6.0 15.0 13.5 14.5 17.5 16.5 17.0

30 	 7.0 5.5 6.0 15.0 14.0 14.0 17.0 16.0 16.5
31 
 --- 7.5 6.0 6.5 --- --- --- 16.5 15.5 16.0 

MONTH 
 12.5 4.0 7.5 15.0 6.0 9.5 18.5 12.0 15.5 


DAY MAX 	 MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE 
 JULY 	 AUGUST SEPTEMBER 

1 16.5 15.0 15.5 25.0 23.5 24.0 27.0 25.0 26.5 25.5 24.5 25.0
2 16.0 15.5 16.0 24.5 23.0 23.5 27.0 25.5 26.5 25.5 24.5 25.0
3 16.0 15.5 15.5 25.0 24.0 24.5 27.0 26.0 26.5 25.5 24.5 25.0
4 17.0 15.5 16.5 25.0 24.5 24.5 26.5 26.0 26.5 25.0 24.5 24.5
5 17.5 16.0 17.0 24.5 23.5 24.0 26.5 26.0 26.5 25.0 24.5 24.5 

6 18.5 17.0 17.5 23.0 27.0 26.5 24.0
24.0 23.5 26.0 24.5 24.5
7 19.0 17.0 18.0 24.0 
 22.5 23.0 27.0 25.0 26.0 24.5 23.5 24.0
8 
 19.5 17.5 18.5 24.0 22.5 23.5 27.5 25.0 26.0 24.0 23.0 23.5
9 20.0 18.5 19.0 24.5 23.0 23.5 27.0 26.0 26.5 24.5 23.0 24.0
10 21.5 19.0 20.0 24.5 23.5 24.0 26.0 25.5 26.0 25.0 24.0 24.5 


11 22.0 19.5 20.5 25.5 24.0 24.5 26.0 24.5 25.5 24.5 23.5 24.0
12 23.0 21.0 22.0 25.5 24.5 25.0 24.5 23.5 24.0 23.5 22.0 23.0
13 24.0 22.0 23.0 26.0 24.0 25.5 25.5 24.0 24.5 22.5 22.0 22.0
14 24.5 23.0 23.5 26.5 25.5 26.0 25.0 24.0 24.5 22.0 20.5 21.5
15 24.5 23.5 24.0 27.0 25.0 26.5 25.5 24.0 24.5 20.5 19.5 20.0 

16 
 25.0 23.5 24.0 27.5 25.0 27.0 25.5 24.0 25.0 20.0 19.5 19.5
17 25.0 23.5 24.5 27.5 25.0 26.5 25.5 24.5 25.0 20.5 19.5 20.0
18 25.0 23.5 24.5 27.5 25.5 27.0 26.0 25.0 25.5 21.0 20.0 20.5
19 24.5 24.0 24.0 28.0 26.5 27.5 27.0 25.5 26.5 21.5 20.5 21.0
20 24.5 23.0 24.0 28.0 25.5 26.5 27.5 25.0 26.5 21.0 --- 20.5 

21 25.5 23.5 24.5 28.5 25.5 27.0 27.0 25.0 26.0 19.5 18.0 18.5
22 25.5 23.5 24.5 28.5 25.5 27.0 27.0 25.0 26.0 18.0 16.5 17.5
23 26.0 24.5 25.5 28.0 25.5 27.0 26.5 26.0 26.0 17.0 16.0 16.5
24 26.0 24.5 25.5 28.0 25.0 26.5 26.5 25.5 26.0 16.5 15.5 16.0
25 26.5 25.0 25.5 27.5 25.0 26.5 27.0 26.0 26.5 16.5 15.0 15.5 

26 
 ?7.0 25.5 26.5 27.5 25.0 26.5 26.5 25.5 26.0 16.0 15.0 15.5
27 27.0 23.5 26.0 27.0 25.0 26.5 26.0 25.5 26.0 16.5 15.5 16.0
28 
 26.0 24.5 25.0 27.5 25.0 26.0 26.0 25.0 25.5 17.0 15.5 16.5
29 25.0 24.5 25.0 28.0 25.0 25.5 26.5 25.0 25.5 17.0 16.0 16.5
30 25.0 24.0 24.5 27.5 25.0 26.5 26.0 25.0 26.0 17.5 16.5 17.0
31 ---
 --- --- 27.5 25.0 26.0 25.5 25.0 25.0 --- --- ---


MONTH 
 27.0 15.0 22.0 28.5 22.5 25.5 27.5 23.5 26.0 25.5 20.5 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04101800 DOWAGIAC RIVER AT SUMNERVILLE, MI 


LOCATION.--Lat 41°54'57", long 86°12'47", in SE1/4 sec.30, T.6 S., R.16 W., Cass County, Hydrologic Unit 04050001, 

on right bank 30 ft upstream from bridge on Indian Lake Road, 0.3 mi west of Sumnerville. 


DRAINAGE AREA.--255 mi2. 


PERIOD OF RECORD.--October 1960 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 692.62 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow regulated by millpond and lake-level control dam above station. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--23 years, 286 ft3/s, 15.23 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,280 ft3/s June 26, 1968, gage height, 8.78 ft; minimum, 

86 ft3/s Sept.10, 1964; minimum gage height, 2.57 ft Aug. 8, 9, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 895 ft3/s May 2, gage height, 7.10 ft; 

minimum, 124 ft /s Sept. 4, 5, gage height, 2.91 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOV DECAAJANAFEB MARAAAPR MAYAAJUNAJUL AUG SEP 

1 185 251 375 368 285 285 385 487A392 273 194 137 
2 183 397 385 358 339 282 505 852A367 295 188 134 
3 181 411 711 343 394 280 610 757A361 294 179 131 
4 179 362 788 326 348 283 524 612A372 266 190 127 
5 180 325 755 323 326 284 460 526A353 252 184 127 

6 177 309 731 321 318 283 449 483A350 237 173 139 
7 181 294 632 324 313 340 474 476A339 224 164 151 
8 185 282 542 319 303 409 455 515A318 207 159 145 
9 196 287 488 315 298 366 441 453A303 200 154 140 
10 201 337 450 323 292 336 469 423A292 196 150 134 

11 190 343 425 339 285 317 456 404A276 193 181 146 
12 188 454 395 330 275 302 427 386A265 183 190 149 
13 188 430 372 318 274 243 473 372A257 175 177 145 
14 192 379 360 312 274 288 797 364A251 170 169 141 
15 193 347 377 305 283 281 737 356A251 170 163 139 

16 191 324 406 296 297 274 595 340A253 167 155 151 
17 192 308 396 291 347 269 530 329A245 163 166 156 
18 195 295 379 272 355 293 488 319A238 162 187 164 
19 195 290 373 259 352 340 454 386A232 166 178 200 
20 209 408 374 267 352 325 432 424A227 175 168 213 

21 216 455 360 262 349 333 415 376A220 172 161 299 
22 210 412 348 270 350 337 399 407A215 167 158 285 
23 206 410 351 286 345 332 385 438A209 167 150 293 
24 204 426 368 293 329 326 372 394A201 165 146 299 
25 204 383 536 291 313 315 360 367A197 160 142 263 

26 202 358 571 284 298 312 351 348A191 155 144 248 
27 201 344 492 273 291 364 342 331A194 150 145 234 
28 201 372 502 268 288 539 371 321A283 147 144 219 
29 200 434 463 267 --- 519 398 371A294 147 140 208 
30 200 404 413 301 --- 451 461 432A281 174 136 201 
31 201 --- 384 297 412 --- 417A--- 187 135 ---

TOTAL 6026 10831 14502 9401 8873 10370 14015 13466A8227 5959 5070 5518 
MEAN 194 361 468 303 317 335 467 434A274 192 164 184 
MAX 216 455 788 368 394 539 797 852A392 295 194 299 
MIN 177 251 348 259 274 269 342 319A191 147 135 127 
CFSM .76 1.42 1.84 1.19 1.24 1.31 1.83 1.70A1.08 .75 .64 .72 
IN. .88 1.58 2.12 1.37 1.29 1.51 2.04 1.96A1.20 .87 .74 .80 

TOTAL 127595 MEAN 350AMAX 1140 MINAINA

MTR YR 1983A 1.21 

CAL YR 1982A 161 CFSM 1.37 18.61 


TOTAL 112258 MEAN 308AMAX 852 MIN 127 CFSMAIN 16.38 




95 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04102500 PAW PAW RIVER AT RIVERSIDE, MI 


LOCATION.--Lat 42°11'10", long 86°22'06", in SW1/4 SE1/4 sec.23, T.3 S., R.18 W., Berrien County, Hydrologic Unit 

04050001, on left bank 40 ft upstream from bridge on Coloma Road, 0.8 mi east of Riverside. 


DRAINAGE AREA.--390 mi2. 


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 National Geodetic Vertical Datum of 1929. May 10, 1966, 

to July 11, 1967, nonrecording gage at same site and datum. 


REMARKS.--Records good. Diurnal fluctuation, principally during low flow, caused by paper mill above station. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 444 ft3/s,15.46 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,830 ft3/s Mar. 9, 1979; maximum gage height, 10.11 ft 

Mar. 9, 1979, Mar. 18, 1982; minimum discharge, 99 ft3/s July 5, 1964, gage height, 2.66 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,220 ft3/s Dec. 8, gage height, 8.81 ft; 

minimum, 221 ft /s Sept. 10; minimum gage height, 3.88 ft Sept. 5, 10. 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


OCT DEC JANA JUL AUG SEP
MARAAMAY JUNA
DAY NOVAFEB APRA


1 285 309 543 882 441 516 803 610 548 397 289 235 

2 283 358 536 818 463 494 887 839 551 417 295 233 

3 279 381 706 749 523 474 1020 1110 557 419 297 230 

4 272 390 1110 690 572 463 1020 953 564 400 300 226 

5 267 395 990 645 557 454 939 944 557 385 289 224 


6 266 400 1010 600 544 448 902 1030 537 356 268 228 
7 269 405 1120 566 541 458 904 1070 523 315 269 230 
8 272 400 1200 548 530 494 917 1030 515 300 271 225 
9 277 388 1190 535 512 536 885 948 497 302 265 227 
10 287 395 1100 525 482 546 870 860 463 311 254 223 

11 291 405 997 521 460 543 867 794 426 295 268 228 

12 291 428 907 518 448 537 838 746 401 288 290 234 

13 289 459 821 514 442 518 810 701 378 280 315 233 

14 284 470 745 509 435 490 910 656 366 276 327 232 

15 281 463 689 505 436 462 1110 611 360 274 311 229 


16 281 459 648 494 447 443 1020 575 352 271 285 236 

17 282 457 624 478 487 432 991 544 341 261 272 263 

18 284 448 608 447 543 432 1010 517 341 256 273 283 

19 287 425 590 432 570 464 1040 507 337 265 273 318 

20 297 429 580 431 580 502 1010 530 321 273 276 345 


21 310 456 574 480 590 532 935 550 314 273 265 393 

22 306 477 561 462 594 550 849 559 314 272 252 398 

23 309 481 555 436 600 569 778 584 310 275 247 400 

24 313 490 568 429 599 581 722 609 298 276 248 420 

25 310 511 696 432 588 579 672 610 295 273 247 428 


26 302 516 976 431 569 566 627 599 293 265 246 419 

27 294 503 872 425 554 571 590 583 292 259 248 407 

28 289 495 846 417 537 669 570 561 320 255 242 395 


......,
29 288 511 902 413 841 565 535 351 255 239 371 

30 288 541 926 423 788 577 523 378 294 236 334 

31 290 ....... 918 436 m.,.... 769 ...... 537 ....... 284 236 ---


TOTAL 8923 13245 25108 16191 14644 16721 25638 21825 12100 9322 8393 8847 

MEAN 288 442 810 522 523 539 855 704 403 301 271 295 

MAX 313 541 1200 882 600 841 1110 1110 564 419 327 428 

MIN 266 309 536 413 435 432 565 507 292 255 236 223 

CFSM .74 1.13 2.08 1.34 1.34 1.38 2.19 1.81 1.03 .77 .70 .76 

IN. .85 1.26 2.39 1.54 1.40 1.59 2.45 2.08 1.15 .89 .80 .84 


TOTAL MEAN 546A

WTR YR 1983ATOTAL 180957 MAX 1200 CFSM 1.27 

CAL YR 1982A199312 MAX 2640 MIN 266 CFSM 1.40 IN 19.01 


MEAN 496AMIN 223 IN 17.26 


http:ft3/s,15.46


96L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04102700 SOUTH BRANCH BLACK RIVER NEAR BANGOR, MI 


LOCATION.--Lat 42°21'15", long 86°11'15", in NW1/4 sec.28, T.1 S., R.16 W., Van Buren County, Hydrologic Unit 

04050002, on left bank 50 ft upstream from bridge on 66th Street, 4.9 mi northwest of Bangor. 


DRAINAGE AREA.--83.6 mi2. 


PERIOD OF RECORD.--June 1966 to current year. Prior to October 1981, published as Black River near Bangor. 


REVISED RECORDS.--WDR MI-81: 1973-75(M), 1979(M). 


GAGE.--Water-stage recorder. Altitude of gage is 610 ft from topographic map (nearest 10 ft). 


REMARKS.--Records good. Occasional regulation caused by mills above station. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--17 years, 106 ft3/s, 17.22 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,680 ft3/s Apr. 19, 1975, gage height, 13.16 ft; minimum, 

20 ft-)/s Sept. 28, 1966, gage height, 1.83 ft. 


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


DischargeLGage heightL DischargeLGage height 

DateLTime (ft 3/s)L(ft) Date Time 


Dec.L0600 *878 *10.45 Apr.L0300 9.71
4 15 755 

Dec.L25 2400 840 10.30 MayL0300 9.73
3 755 

Mar.L29 0800 494 8.26 


Minimum discharge, 31 ft3/s Sept. 5, gage height, 2.02 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


OCT DEC JANA APRA JUL SEP
DAY NOVA FEB MARAAMAY JUNAAUG 


1 34 45 100 180 85 99 186 164 108 47 37 34 
2 34 77 95 150 101 97 225 494 96 50 36 33 
3 34 74 444 135 176 95 356 700 90 46 35 33 
4 34 61 822 120 147 94 339 452 98 43 35 32 
5 34 55 630 110 118 93 243 312 97 41 34 32 

6 34 53 604 110 106 92 196 217 90 39 34 47 
7 35 52 479 105 100 115 190 177 85 38 34 40 
8 35 51 329 100 96 169 192 162 78 37 33 38 
9 36 51 229 100 92 175 179 148 72 37 33 36 
10 40 67 174 120 89 144 220 132 67 37 33 34 

11 40 68 148 140 85 126 227 120 63 36 81 36 
12 38 84 130 130 82 114 210 111 60 35 59 35 
13 37 89 113 100 79 105 191 104 58 34 48 34 
14 37 78 103 94 79 99 473 99 55 34 42 33 
15 36 67 103 90 86 95 684 96 54 34 40 32 

16 37 60 113 90 102 91 440 91 53 34 38 36 
17 38 57 117 90 161 87 306 86 51 33 40 35 
18 38 54 107 100 180 89 229 82 49 34 41 36 
19 38 53 103 90 167 131 187 89 47 33 39 60 
20 41 74 105 80 160 161 163 123 46 36 38 61 

21 45 89 101 75 149 144 146 116 44 35 37 97 
22 43 82 94 75 141 142 133 109 42 38 50 69 
23 41 75 119 75 154 142 123 128 42 37 43 84 
24 40 88 198 76 151 141 115 121 41 36 41 82 
25 40 86 526 76 131 135 1,07 104 40 35 38 65 

26 39 74 730 73 114 131 101 94 40 34 38 56 
27 39 70 483 68 105 163 97 86 40 34 38 52 
28 39 72 384 64 101 368 100 81 51 33 37 49 
29 39 106 300 64 --- 474 120 84 47 32 36 46 
30 38 118 250 77 345 134 101 47 38 35 43 
31 39 --- 210 91 243 m 111 --- 40 36 m 

TOTAL 1172 2130 8443 3048 3337 4699 6612 5094 1851 1150 1239 1400 
MEAN 37.8 71.0 272 98.3 119 152 220 164 61.7 37.1 40.0 46.7 
MAX 45 118 822 180 180 474 684 700 108 50 81 97 
MIN 34 45 94 64 79 87 97 81 40 32 33 32 
CFSM .45 .85 3.25 1.18 1.42 1.82 2.63 1.96 .74 .44 .48 .56 
IN. .52 .95 3.76 1.36 1.48 2.09 2.94 2.27 .82 .51 .55 .62 

CAL YR 1982ATOTAL 45395 MEAN 124 MAX 1170 MIN 30 CFSM 1.48 IN 20.20 
W7R YR 1983ATOTAL 40175 MEAN 110 MAX 822 MIN 32 CFSM 1.32 IN 17.88 



A
 
97STREAMS TRIBUTARY TO LAKE MICHIGAN 


04105000 BATTLE CREEK AT BATTLE CREEK, MI 


LOCATION.--Lat 42°19'55", long 85°09'15", in NW1/4 sec.5, T.2 S., R.7 W., Calhoun County, Hydrologic Unit 

04050003, on right bank 350 ft upstream from Emmett Street Bridge at Battle Creek, and 3.0 mi 

upstream from mouth. 


DRAINAGE AREA.--241 mi2. 


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 National Geodetic Vertical Datum of 1929 

(levels by Michigan Department of Natural Resources). Prior to May 14, 1951, nonrecording gage at same site 

and datum. 


REMARKS.--Records good. Occasional slight regulation prior to November 1943. Several observations of water temp­
erature were made during the year. 


AVERAGE DISCHARGE.--50 years (water years 1931, 1935-83), 200 ft3/s,11.27 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,640 ft3/s Apr. 7, 1947, gage height, 4.48 ft,from floodmark; 

minimum, 22 ft /s Aug. 14, 1934; minimum gage height, about -0.5 ft in July 1936 and on Aug. 31, 1939, due to 

opening of gates at dam forming control. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,130 ft3/s Apr. 16, gage height, 2.24 ft; minimum, 45 ft3/s 

Sept. 16, gage height, 0.56 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVADEC JAN FEB MARAAAAPRAMAY JUNAJUL AUG SEP 

1 84 77 201 370 170 240 779 387 286 168 145 59 
2 77 102 208 326 172 220 717 490 277 169 151 71 
3 73 132 241 276 200 210 692 701 273 142 134 54 
4 70 144 278 209 223 207 723 1030 283 119 118 52 
5 67 140 325 219 201 207 778 1020 296 111 108 53 

6 65 124 390 191 251 212 737 857 321 106 92 63 
7 63 111 455 178 249 233 663 726 342 106 84 78 
8 62 103 492 172 191 269 597 655 338 101 78 69 
9 63 104 475 168 174 312 574 596 313 96 77 61 
10 64 115 425 169 149 361 620 584 281 92 66 56 

11 66 129 372 181 129 398 769 580 251 78 164 56 
12 65 147 280 189 125 403 928 524 219 83 150 50 
13 63 L65 252 190 133 373 904 465 194 83 141 65 
14 63 173 236 182 137 331 876 409 177 71 132 55 
15 63 175 222 171 146 290 934 364 162 76 113 61 

16 63 161 213 125 158 256 1100 320 146 80 100 50 
17 63 142 213 147 191 232 1060 289 138 70 92 60 
18 62 128 215 125 221 222 900 263 131 64 89 75 
19 62 120 218 115 242 239 767 263 125 70 85 107 
20 64 148 220 111 253 263 661 286 120 63 79 111 

21 68 198 213 113 263 289 572 308 114 72 74 111 
22 68 223 208 111 282 304 497 354 111 88 73 125 
23 67 243 209 115 307 314 443 405 111 87 61 120 
24 66 252 223 121 325 313 398 426 111 81 76 114 
25 66 244 274 127 331 303 360 474 109 75 79 99 

26 66 232 343 117 325 293 325 462 100 69 65 89 
27 66 219 433 111 305 295 303 407 101 82 63 87 
28 66 207 509 117 272 345 307 355 114 86 64 81 
29 66 199 508 115 --- 443 319 323 130 99 64 77 
30 66 199 455 126 695 344 304 158 133 73 74 
31 67 --- 406 148 835 --- 296 --- 135 58 ---

TOTAL 2054 4856 9712 5135 6125 9907 19647 14923 5832 2955 2948 2283 
MEAN 66.3 162 313 166 219 320 655 481 194 95.3 95.1 76.1 
MAX 84 252 509 370 331 835 1100 1030 342 169 164 125 
MIN 62 77 201 111 125 207 303 263 100 63 58 50 
CFSM .28 .67 1.30 .69 .91 1.33 2.72 2.00 .81 .40 .40 .32 
IN. .32 .75 1.50 .79 .95 1.53 3.03 2.30 .90 .46 .46 .35 

TOTAL INA

WTR YR 1983A

CAL YR 1982A84468 MEAN 231 MAX 2450 MIN 53 CFSM .96 13.04 


TOTAL 86377 MEAN 237 MAX 1100 MIN 50 CFSM .98 IN 13.33 


http:ft3/s,11.27
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04105500 KALAMAZOO RIVER NEAR BATTLE CREEK, MI 


LOCATION.--Lat 42°19'26., long 85°11'51", in SW1/4 sec.l, T.2 S., R.8 W., Calhoun County, Hydrologic Unit 04050003, 

on left bank 20 ft upstream from bridge on Kendall Street in Battle Creek. 


DRAINAGE AREA.--824 mil. 


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 from topographic map (nearest 5 ft). Prior to 

Oct. 1, 1957, water-stage recorder at site 4.7 mi downstream at different datum. Oct. 1, 1957, to 

June 15, 1959, nonrecording gage at bridge 1,800 ft upstream at different datum. June 16, 1959, to 

Oct. 13, 1960, nonrecording gage at same site and datum. 


REMARKS.--Records good. Diurnal fluctuation, below 1,500 ft3/s,caused by powerplants above station. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--46 years, 660 ft3/s, 10.88 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maxiglum discharge, 7,290 ft3/s Apr. 7, 1947, gage height, 9.13,ft,site and 

datum then in use; minimum, 50 ft /s Sept. 22, 1939, site then in use; minimum daily, 86 ft /s Aug. 5, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,500 ft3/s May 4, gage height, 5.45 ft; 

minimum, 240 ft /s Sept. 17, 18, gage height, 3.04 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOV JAN FEB MARAAAMAY JUL AUG SEP
DECAA APRAJUNA


1 536 427 870 1160 610 725 1730 1360 1070 910 870 415 

2 504 693 940 980 725 734 1670 1860 1040 910 830 433 

3 464 860 990 870 717 701 1680 2190 1070 840 610 421 

4 471 753 1130 753 810 661 1670 2430 1190 753 685 403 

5 445 810 1240 890 820 693 1700 2390 1230 693 542 391 


6 445 772 1340 669 677 753 1690 2140 1230 555 523 445 

7 427 555 1380 693 801 782 1670 1930 1230 589 549 471 

8 421 603 1380 653 661 1030 1590 1950 1190 589 464 653 

9 400 631 1340 603 631 1040 1600 1890 1090 582 421 439 

10 380 645 1250 763 624 1070 1740 1790 1010 523 433 379 


11 370 677 1000 744 523 1150 1890 1690 950 497 880 427 

12 370 900 930 753 562 1000 1990 1560 782 523 850 427 

13 360 820 820 744 568 1020 2020 1420 717 568 617 373 

14 360 753 791 709 536 850 2140 1270 638 433 701 385 

15 360 840 801 645 589 880 2200 1200 701 415 556 542 


16 360 840 850 529 638 782 2290 1110 669 477 575 458 

17 360 638 820 645 669 653 2210 1050 624 477 529 255 

18 360 555 870 575 734 753 1990 1000 631 503 516 331 

19 360 693 940 477 801 830 1780 1050 555 421 439 685 

20 370 820 782 451 772 870 1620 1220 589 471 477 661 


21 390 940 772 503 920 910 1490 1200 589 529 477 610 

22 390 1010 772 603 910 980 1380 1420 562 709 516 610 

23 380 1050 900 631 1070 880 1270 1550 536 653 427 624 

24 380 1050 801 568 990 930 1190 1540 523 596 464 582 

25 380 1020 1030 582 950 890 1050 1490 503 477 490 529 


26 370 970 1220 542 1020 850 990 1420 477 490 427 529 

27 373 801 1310 516 870 930 930 1290 523 503 409 445 

28 379 940 1420 536 791 1240 1010 1150 900 529 433 477 

29 415 880 1430 536 --- 1420 1020 1120 1020 610 385 451 

30 421 910 1350 610 1680 1210 1090 940 980 297 367 

31 343 --- 1240 617 --- 1840 --- 1080 --- 870 409 ---


TOTAL 12344 23856 32709 20550 20989 29527 48410 46850 24779 18675 16801 14218 

MEAN 398 795 1055 663 750 952 1614 1511 826 602 542 474 

MAX 536 1050 1430 1160 1070 1840 2290 2430 1230 980 880 685 

MIN 343 427 772 451 523 653 930 1000 477 415 297 255 

CFSM .48 .97 1.28 .81 .91 1.16 1.96 1.83 1.00 .73 .66 .58 

IN. .56 1.08 1.48 .93 .95 1.33 2.19 2.12 1.12 .84 .76 .64 


CAL YR 1982A317492 MAX 4870 MIN 330 1.06
TOTAL MEAN 870A CFSMAIN 14.33 

WTR YR 1983A309708 MAX 2430 MIN 255 IN 13.98
TOTAL MEAN 849A CFSM 1.03 
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04105700 AUGUSTA CREEK NEAR AUGUSTA, MI 


LOCATION.--Lat 42°21'12", long 85°21'14", in SW1/4 sec.27, T.1 S., R.9 W., Kalamazoo County, Hydrologic Unit 

04050003, on left bank 15 ft downstream from bridge on EF Road, and 1.3 mi north of Augusta. 


DRAINAGE AREA.--38.9 mil. 


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


GAGE.--Water-stage recorder. Altitude of gage is 815 ft from topographic map. Prior to June 15, 1965, 

nonrecording gage at same site and datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--19 years, 43.2 ft3/s, 15.08 in/yr. 


EXTREMES kOR PERIOD OF RECORD.--Maximum discharge, 560 ft3/s June 27, 1978, gage height, 3.41 ft; minimum, 

8.9 ft /s Jan. 26, 1978, result of freezeup; minimum gage height, 0.65 ft Jan. 19, 1970. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 111 ft3/s May 2, gage height, 2.09 ft; minimum, 19 ft3/s 

Feb. 11, result of freezeup; minimum gage height, 0.81 ft Sept. 5. 


DISCHARGE, IN cueic FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 

DAY OCT NOV DEC JAN FEBAMAR APR MAY JUN JUL AUG SEP 

1 31 39 47 53 37A43 62 65 56 39 36 25 
2 32 53 46 51 41A43 68 101 52 37 34 25 
3 29 55 70 48 50A43 77 103 54 35 32 24 
4 28 50 85 45 43A45 73 91 59 34 32 23 
5 26 45 87 46 38A47 66 76 57 32 32 22 

6 26 42 85 44 39A49 62 68 55 30 29 28 
7 26 39 79 44 37A56 64 69 53 29 28 28 
8 26 38 70 43 36A67 62 77 50 28 27 27 
9 27 42 62 43 36A66 63 73 48 28 25 25 
10 29 49 56 44 35A60 72 65 47 29 25 25 

11 33 48 54 48 33A55 72 59 45 28 75 26 
12 33 52 51 46 33A51 67 55 43 27 57 26 
13 29 51 50 44 38A48 67 52 42 25 48 25 
14 29 48 47 42 39A48 85 50 42 25 42 24 
15 29 47 49 41 41A45 87 50 37 25 38 24 

16 34 44 57 36 42A44 80 48 36 23 35 32 
17 34 41 55 37 46A43 72 47 33 23 34 33 
18 33 39 51 31 46A47 67 45 32 23 34 33 
19 32 39 51 34 47A58 63 60 32 23 32 49 
20 35 59 51 34 50A58 59 69 35 22 29 51 

21 36 64 49 33 50A55 57 63 35 25 27 67 
22 35 58 48 34 52A55 58 67 34 55 32 67 
23 33 54 53 37 57A53 57 69 33 55 31 62 
24 33 53 69 37 55A52 54 61 32 46 29 55 
25 33 49 86 37 50A50 50 53 30 39 28 48 

26 32 46 91 36 46A50 44 48 29 35 28 43 
27 32 44 82 33 45A54 43 52 31 33 27 40 
28 32 45 74 35 43A72 53 48 43 32 27 38 
29 32 51 67 33 ---A74 62 53 46 36 26 36 
30 32 50 61 39 ---A69 62 60 42 36 25 34 
31 32 --- 55 39 ---A65 --- 59 --- 37 26 

TOTAL 963 1434 1938 1247 1205A1665 1928 1956 1263 994 1030 1065 
MEAN 31.1 47.8 62.5 40.2 43.0A53.7 64.3 63.1 42.1 32.1 33.2 35.5 
MAX 36 64 91 53 57A74 87 103 59 55 75 67 
MIN 26 38 46 31 33A43 43 45 29 22 25 22 
CFSM .80 1.23 1.61 1.03 1.11A1.38 1.65 1.62 1.08 .83 .85 .91 
IN. .92 1.37 1.85 1.19 1.15A1.59 1.84 1.87 1.21 .95 .98 1.02 

CAL YR 1982A16857 MEAN 46.2A
TOTAL MIN 22A16.12
MAX 127ACFSM 1.19 INA

WTR YR 1983A MAX 103ACFSM 1.18 IN 15.96
TOTAL 16688 MEAN 45.7AMIN 22A
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04106180 PORTAGE CREEK AT PORTAGE, MI 


LOCATION.--Lat 42°12'21", long 85°35'23", in SE1/4 sec.16, T.3 S., R.11 W., Kalamazoo County, Hydrologic Unit 

04050003, on right bank 750 ft upstream from bridge on Westnedge Avenue in Portage. 


DRAINAGE AREA.--16.5 mil. 


PERIOD OF RECORD.--October 1982 to September 1983. 


GAGE.--Water-stage recorder. Altitude of gage is 850 ft from topographic map. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 52 ft3/s May 1, gage height, 3.11 ft; minimum, 13 ft3/s 

Sept. 5, 10, 13, 14; minimum gage height, 1.83 ft Sept. 14. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NOV JANLMARLLMAYLJULLLSFP
DAYLOCTLDECLLFEB APRLJUN AUGL


1 15 18 18 17 20 21 20 16 

2 14 23 20 20 22 17 27 45L20 20 16 15 


3 14 22 35 19 21 17 27 31L21 18 15 14 

4 14 18 33 19 19 17 23 26L18 14 


19 20 29L 14 


21 24 

5 15 16 32 19 19 17 21 24L20 17 19 14 


6 15 16 30 19 19 18 22 23L20 17 17 16 

7 16 15 25 19 19 20 24 24L20 16 16 15 


8 16 15 23 19 18 21 22 26L19 16 16 15 

9 17 18 21 19 18 19 24 23L19 16 15 15 

10 16 19 20 19 18 19 25 22L18 16 17 14 


11 16 19 20 20 18 18 24 21L18 16 23 15 

12 16 24 19 19 18 18 22 21L18 16 18 14 

13 16 22 19 19 18 17 26 21L17 15 17 14 

14 16 19 19 19 18 17 38 21L17 15 16 14 

15 16 17 21 18 18 17 29 21L17 15 16 14 


16 15 17 23 18 19 17 25 21L17 15 15 15 

17 15 16 21 18 20 17 24 21L17 15 16 15 

18 15 16 20 17 20 1B 22 21L16 16 16 16 

19 15 16 20 17 20 21 22 27L17 15 16 22 

20 16 26 ?0 17 19 19 21 24L16 16 15 20 


71 15 25 19 17 19 70 21 22L16 16 15 22 

?2 14 20 19 17 ?0 1 9 20 29L16 16 16 21 

23 14 20 19 18 20 19 20 26L16 16 16 21 

24 14 19 21 18 19 19 20 23L16 15 15 19 

25 15 17 30 18 18 18 20 22L16 15 15 17 


26 16 17 25 17 18 18 20 21L15 15 15 17 

27 16 16 22 17 17 24 19 20L11 15 15 17 

28 15 18 23 17 17 35 24 21L23 15 15 16 

29 15 21 21 17 --- 27 23 24L20 15 15 16 

30 16 19 20 19 23 27 25L18 16 15 16 

31 15 --- 20 18 72 --- 23L
--- 17 15 ---


543 506
TOTAL 473 565 698 567 527 605 702 748L499 487 

18.8 18.3 24.1L 16.2
MEAN 15.3 22.5 18.8 19.5 23.4 18.1 16.1 16.3 


MAX 17 26 35 20 22 35 38 45L23 20 24 22 

mTN 14 15 18 17 17 17 19 20L15 15 15 14 

CFSM .93 1.14 1.36 1.11 1.14 1.18 1.42 1.46L.98 .98
1.10 .99 

IN. 1.07 1.27 1.57 1.19 1.36 1.58 1.22 1.12 1.14
1.28 1.69L 1.10 


WTR YR 1983L6920 MEANL MINLCFSM 1.15 15.60
TOTAL 19.0 MAX 45 14 INLL
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04106300 PORTAGE CREEK NEAR KALAMAZOO, MI 


LOCATION.--Lat 42°14'46", long 85°34'33", in SE1/4 sec.34, T.2 S., R.11 W., Kalamazoo County, Hydrologic Unit 

04050003, on left bank 25 ft upstream from bridge on Lovers Lane, and 3.0 mi south of Kalamazoo. 


DRAINAGE AREA.--22.4 mil. 


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


GAGE.--Water-stage recorder. Datum of gage is 814.88 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records fair. Flow includes water which is pumped from ground-water sources by industry and discharged 

into stream 2.0 mi upstream from station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--19 years, 40.5 ft3/s, 24.55 in/yr. 


EXTREMES g'OR PERIOD OF RECORD.--Maximum discharge, 290 ft3/s June 26, 1978, gage height, 4.49 ft; minimum, 

8.0 ft /s Jan. 19, 1965, gage height, 0.88 ft, result of bridge construction upstream. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft3/s and maximum (*): 


DischargeLGage heightL DischargeLGage height 

DateLTimeL(ft3/s)L(ft)LDateLTimeL(ft:Vs)L(ft) 


Dec.L 1.88 19
3 0700 110 MayL1400 113 1.85 

Mar.L28 120 1.89 22 1100 108 1.82
0100 MayL

Apr.L2400 110 1.83 Aug.L0500 108 2.01
13 11
 
MayL0400 *2.22 Sept.19 )4()() 108 2.05
2 *181 


Minimum discharge, 21 ft3/s Oct. 23; minimum gage height, 1.32 ft Nov. 19, 25, 27. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DEC MARAAAMAY JUL AUG SEP
DAY OCT NOVAJAN FEB APRAJUNA


1 32 44 31 36 40 43 45 55 54 44 36 30 
2 29 55 36 36 54 44 64 117 53 38 34 30 
3 29 43 71 37 45 44 54 58 55 36 33 29 
4 31 32 47 37 43 44 53 50 51 33 51 29 
5 31 31 53 38 38 41 51 47 48 34 41 28 

6 33 28 45 37 37 44 54 48 51 34 33 34 
7 34 26 38 40 40 53 58 54 51 34 32 32 
8 32 27 37 36 40 50 50 54 48 37 34 31 
9 31 38 34 34 40 43 50 48 47 34 34 30 
10 28 33 36 41 40 41 47 47 47 34 33 28 

11 32 41 32 43 37 41 47 45 43 37 64 31 
12 32 45 31 40 34 38 45 47 43 36 34 29 
13 29 36 32 40 33 38 60 45 44 34 31 28 
14 31 31 33 38 38 41 88 45 43 33 28 27 
15 28 31 38 36 38 40 57 43 43 33 29 29 

16 27 31 43 34 40 40 47 44 43 33 33 35 
17 26 29 38 36 43 40 45 44 43 36 36 29 
18 27 27 34 36 41 43 43 44 38 37 36 37 
19 28 28 34 36 40 48 43 66 37 38 37 65 
20 36 55 38 34 40 37 43 53 38 38 36 53 

21 29 40 40 37 45 41 43 45 38 43 32 52 
22 27 32 38 36 47 43 41 64 34 43 31 48 
23 22 36 38 37 48 43 41 55 34 32 31 47 
24 24 34 40 37 45 41 40 53 33 29 30 40 
25 28 28 61 38 43 40 41 53 33 32 30 37 

26 27 28 41 40 40 38 41 50 32 32 30 38 
27 27 27 38 37 38 55 41 50 40 32 30 37 
28 28 34 44 38 41 85 55 48 58 33 30 36 
29 32 37 40 37 --- 54 45 63 40 34 30 36 
30 29 32 38 41 50 54 57 37 37 30 36 
31 28 --- 37 40 --- 47 --- 58 --- 37 30 ---

TOTAL 907 1039 1236 1163 1148 1390 1486 1650 1299 1097 1059 1071 
MEAN 29.3 34.6 39.9 37.5 41.0 44.8 49.5 53.2 43.3 35.4 34.2 35.7 
MAX 36 55 71 43 54 85 88 117 58 44 64 65 
MIN 22 26 31 34 33 37 40 43 32 29 28 27 

CAL YR 1982ATOTAL 15556 MEAN 42.6AMAX 175AMIN 22 
WTR YR 1983ATOTAL 14545 MEAN 39.8AMAX 117AMIN 22 
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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 culvert on 12th Street, 2.1 mi southeast of Oshtemo. 


DRAINAGE AREA.--13.0 mil. 


PERIOD OF RECORD.--May 1972 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 868.86 ft Kalamazoo County Road Commission datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--11 years, 7.23 ft3/s, 7.55 in/yr. 


EXTREMES fOR PERIOD OF RECORD.--Maximum discharge, 26 ft3/s Aug. 31, 1975, gage height, 2.15 ft; minimum, 

1.9 ft /s July 16, 17, 18, 22, 23, 24, 25, 1981, gage height, 1.06 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 13 ft3/s Dec. 5, 6, gage height, 1.72 ft; minimum, 2.5 ft3/s 

July 16, 18, 19, 21, gage height, 1.12 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983

MEAN VALUES 


DAY OCT DECAFEB APR JUN AUG
NOV JAN MAR MAY JUL SEP 


1 4.1 7.4A6.4 7.7 6.7 7.3 5.4 3.7
6.1 7.0 5.7 3.5 

2 4.1 8.2 7.5A7.1 8.3 10 6.8 3.6 3.4
6.9 5.7 5.6 


8.6 6.9 10 3.2
3 4.2 11A7.9 5.7 9.3 7.0 5.2 3.5 

6.8 5.7 8.8 4.8 3.1
4 4.2 7.9 12A7.4 8.8 7.5 4.4 


7.3 6.8 7.5 3.0
5 4.3 13A6.9 5.6 7.9 6.9 4.6 4.6 


6.8 3.2
6 4.3 6.7 13A6.8 5.8 7.5 6.8 6.7 4.3 4.6 

6.2 6.9 7.1 3.2
7 4.5 12A6.6 6.7 7.8 6.3 3.6 4.4 


8 4.5 5.9 11A6.3 7.5 7.6 5.8 3.6 4.1 3.26.7 7.5 

9 4.6 9.6A6.2 7.5 7.3 5.6 3.6 3.8
6.2 6.6 7.2 3.3 


7.0 6.9 7.1 6.4 3.6 3.3
10 5.0 8.9A6.1 7.7 5.4 3.7 


11 5.0 7.3 8.4A5.8 7.4 5.9 5.2 5.7 3.4
7.2 6.8 3.5 

12 4.9 8.2 8.2A7.0 5.8 6.7 7.0 5.5 5.0 3.5 5.8 3.3 


8.1 6.8 5.3 3.2
13 4.8 8.1A9.7 6.6 7.8 4.8 3.3 5.5 

6.6 6.5 3.0
14 4.9 7.5 7.9A5.7 10 5.2 4.5 5.1 3.1 


7.0 6.5 5.1 3.1
15 4.8 8.1A5.8 6.2 10 4.5 3.0 4.7 


6.6 6.3 5.0 3.7
16 4.7 8.6A6.0 6.0 9.2 4.3 2.9 4.2 

17 4.7 8.4A6.4 8.5 4.1 4.2
6.2 6.2 6.0 4.8 2.9 4.1 

18 4.8 5.9 8.2A6.4 7.9 4.7 3.9 4.1
5.9 6.6 2.8 4.3 


6.1 5.7 5.9 5.9
19 4.9 7.9A6.4 8.0 7.5 3.8 2.8 3.9 

20 5.5 7.9 7.8A6.4 7.0 3.7 3.8
5.5 8.0 7.4 2.9 6.9 


21 5.5 9.1 7.5A6.4 6.5 3.6 3.6
5.5 8.1 7.3 2.8 8.7 

7.2A 3.7
22 5.4 8.7 5.8 6.5 8.3 6.0 7.9 3.5 3.2 8.5 


8.4 6.3 8.4 3.2
23 5.2 7.3A6.6 8.3 5.6 3.4 3.5 8.3 

24 5.2 8.4 7.8A6.5 5.9 7.7 3.3 3.4 7.5
6.5 7.9 3.2 

25 7.8 6.4 6.7
5.2 9.5A6.2 7.5 6.9 6.9 3.2 3.1 3.3 


26 5.2 7.5 9.7A6.3 5.9 7.2 5.9 6.4 3.1 3.1 3.3 6.2 

27 9.0A 3.0 3.2 5.8
5.2 7.1 6.1 5.8 7.8 5.6 6.0 3.4 

28 5.1 7.1 9.2A5.7 6.0 5.7 3.2 5.4
6.0 10 5.8 2.8 


7.8 6.0 6.7 5.1
29 5.1 8.4A--- 10 6.6 5.7 2.9 3.1 

7.7 6.6 6.7 5.5 3.1
30 5.0 7.6A9.4 8.0 3.1 4.9 

--- 6.6 


TOTAL 150.0 277.4A177.7 223.8 149.5 123.9 


31 5.1 7.2A8.5 --- 8.0 --- 3.8 3.1 ---


220.5 200.1 223.4 212.0 109.1 140.5 

MEAN 4.84 7.35 8.95A6.35 7.46 4.98 4.00 4.68
6.45 7.21 6.84 3.52 

MAX 5.5 13A7.9 10 7.5 5.8
9.1 7.2 10 10 5.6 8.7 
MIN 4.1 5.9 7.2A5.5 5.7 5.6 5.6 4.7 3.1 2.8 3.1 3.0 


.50 .96 .53 .27 .36
CFSM .37 .57 .69A.49 .57 .38 .31 


.57 


CAL YR 1982A2095.1 MEAN 5.74 MIN 2.9 CFSM .44 IN 5.99 


IN. .43 .63 .79A.51 .64 .64 .61 .43 .31 .35 .40 


TOTAL MAX 13AA

WTR YR 1983A2207.9 MEAN 6.05 MIN 2.8 CFSM .47 IN 6.32
TOTAL MAX 13AA
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04106400 WEST FORK PORTAGE CREEK AT KALAMAZOO, MI 


LOCATION.--Lat 42°14'40", long 85°36'50", in NE1/4 sec.5, T.3 S., R.11 W., Kalamazoo County, Hydrologic Unit 

04050003, on right bank 30 ft upstream from culvert on Oakland Drive, 2.5 mi upstream from mouth, and 3.7 mi 

southwest of main business district of Kalamazoo. 


DRAINAGE AREA.--18.7 mi2. 


PERIOD OF RECORD.--September 1959 to current year. 


GAGE.--Water-stage recorder and V-notch sharp-crested weir. Datum of gage is 858.09 ft National Geodetic Vertical 

Datum of 1929 (levels by Michigan Department of Natural Resources). 


REMARKS.--Records good. At times, flow is affected by ground-water withdrawals. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--24 years, 9.94 ft3/s, 7.22 in/yr. 


EXTREMES k'OR PERIOD OF RECORD.--Maximum discharge, 41 ft3/s Apr. 19, 1975, gage height, 3.32 ft; minimum, 

1.0 ft /s Aug. 9, 1964; minimum gage height, 0.88 ft July 30, 1963, caused by construction. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 32 ft3/s May 2, gage height, 3.07 ft; minimum, 4.5 ft3/s 

July 28, 29, gage height, 2.35 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT DECAAFEB APR MAYAAJUL AUG SEP
NOV JAN MARAAAJUNA


1 7.5 10 12 12 11 9.4 12 16 13 8.9 6.5 5.4 

2 7.5 13 13 12 12 9.2 14 29 12 9.2 6.3 5.4 

3 7.5 14 20 11 13 9.0 15 24 13 8.9 6.0 5.4 

4 7.4 14 22 11 13 8.9 14 21 14 8.4 6.8 5.1 

5 7.4 13 23 11 12 8.8 13 18 14 7.8 6.5 5.1 


6 7.5 12 23 11 12 9.2 12 15 12 7.3 6.3 5.8 

7 7.8 11 21 11 11 11 13 15 12 6.5 6.0 5.8 

8 7.8 11 19 11 11 12 12 16 12 6.3 5.6 5.8 
9 8.0 11 17 11 11 12 12 15 12 6.3 5.4 5.6 

10 8.4 12 15 11 11 12 13 13 12 6.0 5.4 5.4 


11 8.4 12 13 11 10 11 13 12 12 5.8 10 5.6 

12 8.4 14 12 11 10 10 12 11 11 5.6 9.8 5.6 

13 8.4 14 12 11 10 10 13 10 10 5.4 8.9 5.4 

14 8.4 13 12 11 10 9.6 19 10 9.8 5.1 8.1 5.4 

15 8.4 12 12 11 10 9.1 17 9.7 9.2 4.9 7.8 5.4 


16 8.4 12 13 10 10 8.8 15 9.1 8.9 4.9 7.3 6.5 

17 8.2 11 13 10 11 8.6 14 8.6 8.6 4.9 7.3 7.0 

18 8.4 11 12 9.8 11 9.5 13 8.6 8.1 5.1 7.5 6.8 

19 8.4 11 12 9.7 11 12 12 11 7.5 5.1 6.8 9.2 

20 8.9 15 12 9.5 11 12 11 13 7.3 5.1 6.5 10 


21 9.2 17 11 9.4 11 13 10 13 7.0 5.1 6.0 14 

22 9.2 16 11 9.5 11 13 9.8 14 7.0 5.6 6.8 14 

23 9.2 16 11 10 11 12 9.3 17 6.8 5.6 6.5 14 

24 8.9 16 12 10 11 12 8.9 15 6.5 5.4 6.0 13

25 8.9 15 15 10 11 11 8.2 13 6.3 5.1 5.8 12 


26 8.7 14 16 10 10 11 8.5 12 6.0 4.9 5.8 11

27 8.6 13 16 10 9.8 12 12 11 5.8 4.9 5.8 10 

28 8.6 13 17 9.9 9.5 18 14 10 9.5 4.7 5.8 9.5 

29 8.6 13 16 9.8 --- 17 15 11 10 4.5 5.6 8.9 

30 8.6 13 14 11 15 15 13 9.5 4.9 5.4 8.6 

31 8.6 --- 13 11 14 --- 13 --- 6.5 5.6 ---


TOTAL 258.2 392 460 326.6 305.3 350.1 379.7 427.0 292.8 184.7 205.9 236.7 

MEAN 8.33 13.1 14.8 10.5 10.9 11.3 12.7 13.8 9.76 5.96 6.64 7.89 

MAX 9.2 17 23 12 13 18 19 29 14 9.2 10 14

MIN 
 7.4 10 11 9.4 9.5 8.6 8.2 8.6 5.8 4.5 5.4 5.1 

CFSM .45 .70 .79 .56 .58 .60 .68 .74 .52 .32 .36 .42 

IN. .51 .78 .92 .65 .61 .70 .76 .85 .58 .37 .41 .47 


TOTAL MEAN 10.2 

WTR YR 1983A3819.0 MAX 29 MIN 4.5 CFSM .56 IN 7.60 

CAL YR 1982A3712.4 MAX 32 MIN 6.0 CFSM .55 IN 7.38 


TOTAL MEAN 10.5 
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� STREAMS TRIBUTARY TO LAKE MICHIGAN 

04106500 PORTAGE CREEK AT KALAMAZOO, MI 

LOCATION.--Lat 42°16 , 27", long 85°34'35", in NW1/4 NE1/4 sec.27, T.2 S., R.11 W., Kalamazoo County, Hydrologic Uhl, 
04050003, on left bank 50 ft upstream from bridge on Reed Avenue in Kalamazoo, and 1.5 mi upstream from mouth. 

DRAINAGE AREA.--46.8 mi 2 . 

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 National Geodetic Vertical Datum of 1929 (levels by 
Michigan Department of Natural Resources). Dec. 15, 1947, to Dec. 7, 1955, nonrecording gage at same site 
and datum. 

REMARKS.--Water-discharge records good. Some regulation by millponds upstream from station. Flow includes water 
which is pumped from ground-water sources by industry and discharged into stream 5.0 mi upstream from station. 

AVERAGE DISCHARGE.--19 years, 54.2 ft3/s, 15.73 in/yr. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 580 ft 3 /s sometime in July 1954, from rating curve extended 
above 165 ft /s, gage height, 5.25 ft caused by momentary gate opening of millpond; maximum gage height, 
5.44 ft June 26, 1978; minimum discharge, 2.0 ft /s May 8, 1956, gage height, 1.50 ft; minimum gage height, 
1.41 ft May 12, 13, 1980, Aug. 16, 1981. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 181 ft3/. May 2, gage height, 3.74 ft; minimum, 4.1 ft3 /s 
Oct. 18, gage height, 1.46 ft; minimum daily, 34 ft /s Sept. 14. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

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

1 42 58 48 47 53 51 58 72 66 54 41 38 
2 39 79 54 46 74 51 81 154 65 52 39 38 
3 39 64 106 46 54 52 77 94 71 49 39 36 
4 40 50 98 46 51 52 64 68 67 47 59 36 
5 41 47 86 47 48 51 63 61 62 44 47 35 

6 42 46 80 47 49 52 65 61 66 45 41 43 
7 45 43 64 47 49 63 71 70 64 43 39 40 
8 43 42 57 46 50 66 62 76 62 44 38 39 
9 47 56 54 43 49 54 63 61 60 43 39 38 
10 44 51 52 50 47 53 62 58 59 42 41 35 

11 44 57 48 52 46 92 57 56 56 42 101 39 
12 44 68 43 51 44 50 55 55 54 42 47 35 
13 44 54 46 50 47 49 68 54 55 41 41 35 
14 45 46 46 48 50 50 104 54 54 40 39 34 
15 44 45 52 46 51 49 90 52 55 39 39 36 

16 42 44 60 44 53 49 64 52 56 39 40 44 
17 41 43 54 44 51 48 58 50 53 44 46 36 
18 42 42 51 44 50 53 55 50 49 42 43 40 
19 41 42 49 43 50 64 54 82 46 43 42 82 
20 52 85 51 43 52 50 52 68 48 42 40 55 

21 44 62 53 43 55 53 54 57 48 48 39 70 
22 42 51 51 44 57 57 51 85 43 53 42 56 
23 39 55 52 48 54 55 51 70 44 39 40 54 
24 38 55 54 48 51 53 48 65 42 37 36 48 
25 39 48 91 48 50 51 51 65 42 36 39 45 

26 41 46 70 47 48 50 49 59 40 38 38 44 
27 39 45 58 45 49 61 50 59 48 37 39 44 
28 40 54 65 47 51 116 71 57 87 37 37 42 
29 39 56 55 50 --- 82 60 79 54 38 38 42 
30 39 50 51 50 --- 65 69 73 48 42 38 42 
31 40 --- 49 48 60 68 --- 46 39 ---

TOTAL 1301 1584 1848 1448 1433 1762 1877 2085 1664 1328 1326 1301 
MEAN 42.0 52.8 59.6 46.7 51.2 56.8 62.6 67.3 55.5 42.8 42.8 43.4 
MAX 52 85 106 52 74 116 104 154 87 54 101 82 
MIN 38 42 43 43 44 48 48 50 40 36 36 34 

CAL YR 1982ATOTAL 20348 MEAN 55.7AMAX 261AMIN 35 
WTR YR 1983ATOTAL 18957 MEAN 51.9AMAX 154AMIN 34 



--- 

- - - 

--- --- 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 105 

04106500 PORTAGE CREEK AT KALAMAZOO, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: April 1972 to August 1974, August 1975 to current year. 


INSTRUMENTATION.--Temperature recorder April 1972 to August 1974, August 1975 to current year. 

REMARKS.--Interruptions in the record were due to malfunctions of the instrument. 

EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 32.5°C Mar. 4, 1981; minimum, 0.0°C Dec. 31, 1976, Jan. 1, 2, 1977. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 27.5°C July 16. 


TEMPERATURE, WATFR (DFG. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


MIN MEANLLLMINLMAXLMEAN
DAY MAXLLMEANLLMAX MIN MAXAMEANLMINL


OCTOBER NOVEMBER DECEMBER JANUARY 


1 19.5 16.0 18.0 14.0 12.0 13.0 ---

2 19.0 16.0 18.0 13.5 13.0 13.5 ---
3 19.0 16.5 18.0 13.0 9.5 11.5 

4 17.5 14.0 16.5 9.5 6.0 8.0 

5 18.5 15.0 16.5 6.0 5.0 5.5 --- ---


6 19.5 16.0 18.0 6.0 5.0 5.5 

7 19.0 17.5 18.0 8.0 5.0 6.0 

8 17.5 13.5 16.0 11.0 8.0 9.5 - -
9 17.0 14.5 15.0 10.0 7.5 8.5 - - -
10 18.0 14.5 16.0 9.5 6.5 8.0 


11 16.0 13.5 14.0 11.0 9.0 10.5 

1? 13.5 12.5 13.0 11.0 8.0 10.0 ---
13 13.0 12.0 12.0 7.5 9.0 6.0 ---

14 12.5 11.5 12.0 5.0 4.0 4.0 ---

15 13.5 11.0 12.0 5.0 ?.5 4.0 ---


16 12.0 10.0 10.5 

17 9.5 8.5 9.0 __-

18 13.0 9.0 11.0 --- --

19 13.5 11.0 12.0 --

20 13.0 9.5 11.5 _ 


21 9.5 9.0 9.0 --

22 9.5 9.0 9.0 --

?3 9.5 7.0 8.5 --

24 9.5 6.5 8.0 --

25 10.0 6.5 8.5 


26 11.0 7.5 9.5 ---

77 11.0 8.0 10.0 
 6.0 5.0 5.5
28 13.5 10.0 11.5 
 7.0 5.0 6.0

29 13.0 11.5 12.0 
 7.5 6.0 6.5
30 11.5 9.5 10.5 
 7.5 6.0 6.5
31 12.5 11.0 11.5 
 6.0 5.5 5.5 


MONTH 19.5 6.5 12.5 
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106 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04106500 PORTAGE CREEK AT KALAMAZOO, MI--CONTINUED 


TEMPERATURE. WATER (OFG. C1, WATER YEAR OCTORER 1982 TO SEPTEMRER 1983 


DAY MAXLLMEANLLMIN MAX MEANLMINL
MIN MAX MEANLLLMINLLMAXLMEAN 


FFRRUARY MARCH APRIL MAY 


1 6.0 5.5 6.0 11.0 8.0 9.5 11.5 10.0 10.5 13.0 11.0 17.5 

2 6.0 5.0 5.5 12.0 8.5 10.5 10.0 7.5 8.0 13.5 11.0 12.0 

3 6.0 4.5 5.5 13.5 10.0 11.5 10.0 7.5 8.5 13.0 11.0 11.5 

4 5.0 4.0 4.5 13.5 12.0 13.0 10.5 8.5 9.5 15.5 9.5 12.0 

5 5.5 4.0 5.0 15.5 12.5 14.0 10.0 9.5 10.0 17.0 11.0 14.0 


6 5.5 4.5 5.0 15.0 12.5 13.5 10.0 9.0 9.5 16.0 12.5 14.5 

7 7.0 4.5 5.5 14.5 12.0 13.5 11.5 10.0 10.5 17.0 14.0 15.0 

8 6.5 5.0 5.5 13.5 10.0 11.5 13.5 9.0 11.0 17.0 10.5 14.0 

9 6.0 5.5 5.5 10.0 8.0 8.5 11.5 7.5 8.5 17.5 11.0 14.5 

10 6.0 5.0 5.5 8.0 7.5 8.0 9.5 7.5 8.5 18.5 12.5 15.5 


11 5.5 4.0 5.n 7.5 7.0 7.5 9.5 7.5 8.5 19.0 13.0 16.5 

12 6.0 4.0 5.0 10.5 6.0 8.0 13.0 7.0 10.0 18.5 14.5 16.5 

13 6.5 4.0 5.0 11.0 7.0 9.0 11.5 9.5 10.5 19.5 15.0 17.5 

14 7.5 4.0 6.0 11.5 10.0 10.5 13.5 10.5 11.5 18.0 16.0 16.5 

15 7.0 6.5 6.5 12.0 8.0 10.0 11.5 9.0 9.5 17.5 13.0 15.5 


16 7.0 6.5 6.5 13.0 9.5 11.0 12.5 7.5 10.0 17.0 12.5 15.0 

17 7.0 6.0 6.5 13.5 7.5 11.5 10.0 7.0 9.0 18.5 10.5 15.0 

18 7.5 6.5 7.0 12.0 10.0 10.5 8.5 6.0 7.0 16.5 12.5 15.0 

19 8.9 6.5 7.5 10.0 7.5 9.0 9.0 6.0 7.5 16.5 14.0 15.0 

20 10.0 7.0 8.5 7.0 3.5 6.0 12.5 6.5 9.5 16.0 14.0 15.0 


21 11.5 8.5 9.5 4.5 1.5 3.0 15.0 9.0 11.5 18.5 13.0 16.0 

22 11.0 9.5 10.0 7.0 4.0 5.5 16.0 11.5 13.5 18.0 15.5 16.5 

23 10.5 8.0 9.5 8.0 5.0 6.5 17.5 11.5 14.5 17.0 14.5 16.0 

24 9.5 6.0 7.5 8.5 5.0 7.0 15.5 11.5 13.5 20.5 13.5 17.0 

25 6.5 4.5 5.5 9.5 5.0 7.0 16.5 11.0 13.5 19.0 15.5 17.5 


26 8.0 5.0 6.5 9.5 6.0 8.0 17.5 12.5 15.0 18.0 12.5 15.5 

?7 8.5 5.5 7.5 9.5 7.0 8.0 20.0 14.0 17.0 18.0 12.5 15.5 

28 10.5 7.5 8.5 8.0 5.5 6.0 18.0 11.0 14.0 17.0 15.0 16.0 

29 --- --- 9.5 4.5 7.0 16.5 11.0 13.5 19.0 14.5 16.5 

30 ---
 10.5 6.5 8.5 15.5 13.0 14.0 16.5 13.5 14.5 

31 --- 12.0 7.5 10.0 --- --- --- 17.0 13.0 14.5 


MONTH 11.5 4.0 6.5 15.5 1.5 9.0 20.0 6.0 11.0 20.5 9.5 15.0 


AY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE 
 JULY AUGUST SEPTEMRER 


1 17.5 13.5 
 15.5 22.5 19.5 21.0 24.5 21.0 23.0 23.0 19.0 21.0
2 16.5 14.0 15.5 24.0 
 1Q.5 21.5 25.0 19.5 22.5 23.0 18.0 20.5
3 15.5 13.0 14.5 25.5 20.5 23.0 24.0
 20.5 22.5 23.5 19.0 21.5
4 16.5 14.5 15.5 
 23.5 21.0 22.0 24.0 21.5 23.0 23.0 19.0 21.5
5 21.0 14.5 17.0 21.5 18.0 
 20.0 25.0 21.5 23.5 23.5 20.0 22.0 


6 18.5 16.0 17.0 
 22.0 15.5 19.0 25.0 21.5 23.5 22.5 21.0 22.0
7 20.0 14.5 17.0 21.5 16.5 
 18.5 26.0 21.5 23.5 22.0 18.0 20.0
8 21.5 14.5 
 18.0 21.5 18.5 19.5 26.5 21.0 23.5 22.0 17.0 20.0
9 22.0 16.5 19.0 23.5 19.0 
 20.0 24.5 20.5 23.0 23.5 18.5 21.0
10 24.0 18.5 21.0 22.5 20.0 21.0 23.0 20.5 21.5
 24.5 20.5 22.5 


11 24.5 19.0 21.5 26.0 19.5 
 22.5 22.0 20.5 21.0 23.5 20.5 22.0
12 24.5 19.0 
 22.0 23.5 20.0 21.5 23.5 18.0 20.5 20.5 17.5 19.0
13 24.5 19.5 22.0 26.0 
 20.0 22.5 24.0 19.0 21.5 19.5 17.0 18.5
14 24.5 20.0 22.0 27.0 21.5 24.0 23.5
 19.0 21.5 19.0 15.0 17.5
15 24.0 19.5 21.5 26.5 
 22.5 24.5 --- --- --- 17.5 15.0 16.0 

16 23.5 18.5 21.0 27.5 
 22.5 24.5 17.0 15.0 16.0
17 23.5 18.0 21.0 26.0 22.0 23.5 19.0 
 14.5 17.018 24.0 18.0 21.0 25.0 22.0 
 23.5 --- --- --- 22.5 17.0 19.5
19 ?3.5 18.5 21.0 25.0 22.0 23.5 27.0 21.5 24.0
 22.5 20.5 21.5
20 24.0 18.5 21.5 25.5 
 22.5 23.5 26.0 22.5 24.5 21.5 18.0 19.5 

21 75.5 19.0 22.5 26.5 
 22.0 24.0 25.0 20.5 23.0 17.5 15.0 16.5
22 25.5 19.5 22.5 24.5 27.5 
 23.0 23.5 21.5 22.5 14.5 12.5 13.5
23 26.0 20.5 
 23.0 24.0 22.0 23.n 23.5 19.5 22.0 14.5 12.0 13.0
24 25.5 20.5 23.0 25.5 
 21.0 23.0 24.0 19.5 22.0 16.0 11.0 13.5
25 25.5 20.0 23.0 24.5 21.5 
 22.5 23.0 20.0 22.0 14.5 13.0 13.5 

26 25.0 21.0 23.0 24.0
 20.5 22.5 24.0 20.5 22.5 15.5 13.5 14.5
27 23.5 21.5 22.5 24.0 20.0 22.0 24.5 20.5 22.5
 18.5 13.5 16.0
28 21.5 18.0 19.5 25.0 21.0 
 22.5 25.0 21.5 23.5 19.0 15.0 17.5
29 20.0 
 17.0 18.5 26.0 23.0 23.5 25.5 21.0 23.0 19.5 16.0 17.0
30 23.n 18.0 20.0 24.0 22.5 23.0 23.5 21.0 22.0 19.0 15.5
 17.5
31 
 --- --- --- 24.5 22.5 
 23.0 22.5 19.5 21.0 --- --- ---

ONTH 26.0 13.0 20.0
 27.5 15.5 22.5 24.5 11.0 18.5 


D

M
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108500 KALAMAZOO RIVER NEAR FENNVILLE, MI 


LOCATION.--Lat 42°35'36", long 85°59'03", in NE1/4 sec.5, T.2 N., R.14 W., Allegan County, Hydrologic Unit 

04050003, on left bank 40 ft upstream from bridge on State Highway 89, 2.1 mi downstream from Swan Creek, 

4.0 mi downstream from Calkins Dam, and 6.1 mi east of Fennville. 


DRAINAGE AREA.--1,600 mi2, 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 

Allgan" October 1938 to September 1950. 


REVISED RECORDS.--WSP 1387: 1929(M), 1930, 1933, 1934-36(M), 1938(M), 1939-40, 1942. 


GAGE.--Water-stage recorder. Datum of gage is 586.51 ft National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). April 1929 to September 1936 at bridge and October 1937 to September 1950 in 

powerplant, 4.0 mi upstream at NGVD (levels by city of Allegan). 


REMARKS.--Records good. Flow regulated at low and medium stages by powerplants upstream from station and since 

June 1936 by Calkins Dam and powerplant, 4.0 mi upstream from station. Several observations of water temperature 

were made during the year. 


AVERAGE DISCHARGE.--53 years, 1,419 ft3/s, 12.04 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum di;charge, 17,500 ft3/s Apr. 11, 1947, gage height, 606.76 ft, site and 

datum then in use; minimum daily, 50 ft /s Aug. 19, 1976, caused by shutting off flow at Calkins Dam. 


EXTREOES FOR CURRENT YEAR.--Maximum discharge, 4,430 ft3/s Dec. 4, gage height, 11.79 ft; minimum daily, 696 

ft /s Aug. 11. 


DISCHARGE. IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY 	 DECAAFEBAA JUNA
OCT NOV JAN MAR APR MAYAAAJUL AUG SFP 


1 1150 1380 2010 2490 1830 1870 2770 2390 2380 1800 1320 764 

2 1200 1350 2020 2450 1340 1870 3170 3310 2370 1880 1590 911 

3 1300 1280 2590 2440 1470 1860 3270 4230 2370 1220 1800 1070 

4 1200 1580 4190 2410 1990 1820 3420 3820 2280 1130 1800 1030 

5 1160 1730 3810 2170 1900 1590 3260 3580 2270 1710 1650 1020 


6 1070 1340 3610 2040 1890 1280 3150 4080 2340 1220 1130 1060 

7 1080 1270 3500 1980 1880 1860 2930 3770 2130 883 1310 1090 

8 1040 1340 3200 1940 1840 1860 2850 3650 1960 1290 1710 995 

9 783 1850 3000 1920 1850 1860 3070 3430 1950 1150 1540 911 

10 784 1810 2800 1540 1690 1890 3060 3360 1950 1150 746 967 


11 782 1560 2700 1590 1540 1910 3030 3340 1940 1140 696 1010 

12 1020 1560 2500 2010 1440 1930 3020 3350 1930 1140 925 1080 

13 1200 1880 2400 1620 1320 1970 3040 2540 1520 1140 967 1150 

14 1030 1810 2220 1880 1740 1970 3510 2730 1230 1140 1290 830 

15 803 1810 2020 1860 1610 1930 4320 2430 1400 1140 1530 813 


16 805 1790 1970 1810 1200 1870 4260 2390 1600 1130 1580 823 

17 805 1640 1870 1810 1540 1860 3810 2370 1720 1180 1500 946 

18 1020 1140 1930 1520 1880 1880 3740 2260 1430 865 1580 1090 

19 1220 1520 1830 900 1860 1870 3560 2010 1540 779 879 1320 

20 1080 1900 1850 1100 1840 1910 3710 2170 1100 830 728 1580 


21 820 1920 1910 1340 1870 1980 3370 2370 879 974 802 1640 

22 1030 1910 1900 1620 1880 1990 3220 2310 1140 1580 813 1740 

23 1240 1880 1940 1850 1870 1990 2890 2390 1540 883 1040 1830 

24 990 1940 2010 1680 1900 2100 2440 2900 1650 1040 1100 1220 

25 805 1980 2700 1520 1950 2230 2390 2440 1080 1740 1300 1010 


26 1210 1980 3970 1520 1940 1910 2080 2400 862 1210 1090 1430 

27 1210 1980 3740 1440 1940 2020 2150 2390 1160 1060 1090 1770 

28 818 1990 3160 1610 1900 2220 1890 2490 1750 1070 949 1410 

29 1070 1960 2640 956 --- 2890 2000 2630 1460 883 1070 1080 

30 909 1960 3000 1410 --- 3120 2120 2400 1140 848 848 1090 

31 839 2820 1850 --- 2810 --- 2390 --- 1700 816 ---


TOTAL 31473 51040 81810 54276 48900 62120 91500 88320 50071 36905 37189 34680 

MEAN 1015 1701 2639 1751 1746 2004 3050 2849 1669 1190 1200 1156 

MAX 1300 1990 4190 2490 1990 3120 4320 4230 2380 1880 1800 1830 

MIN 782 1140 1830 900 1200 1280 1890 2010 862 779 696 764 

CFSM .63 1.06 1.65 1.09 1.09 1.25 1.91 1.78 1.04 .74 .75 .72 

IN. .73 1.19 1.90 1.26 1.14 1.44 2.13 2.05 1.16 .86 .86 .81 


TOTAL 	 MEAN MAXAMIN 600 

MEAN MAXACFSM 1.14A


CAL YR 1982A682055 1869 7440 CFSM 1.17AIN 15.86 

WTR YR 1983ATOTAL 668284 1831 4320 MTN 696 IN 15.54 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108600 RABBIT RIVER NEAR HOPKINS, MI 


LOCATION.--Lat 42°38'32", long 85°43'19", in SE1/4 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 northeast of Hopkins. 


DRAINAGE AREA.--71.4 mil. 


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


GAGE.--Water-stage recorder. Altitude of gage is 700 ft from topographic map (nearest 10 ft). 


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


AVERAGE DISCHARGE.--18 years, 57.0 ft3/s, 10.84 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum ischarge, 1,180 ft3/s June 26, 1978, gage height, 9.56 ft; minimum 

not determined; minimum daily, 9.2 fti/s Aug. 27, 28, 1970, Sept. 18, 1971; minimum gage height, 1.89 ft 

Aug. 28, 1977. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s and maximum (*): 


L L
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Discharge Gage heightL Discharge Gage height
L L
 
TimeL(ft3 L TimeL (ft) 


Dec.L3 2200 322 7.38 Apr. 14 1600 412 7.51 

Dec.L25 1700 598 8.17 May 2 0900 *624 *8.21 


Minimum discharge, 17 ft3/s Oct. 4, 5, 6, 7; minimum gage height, 2.03 ft Aug. 21. 


DateL /s) (ft) DateL(ft3/s) 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


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

1 18 22 37 90 40 53 106 125 62 50 35 22 
2 18 45 38 83 50 53 141 489 57 44 30 20 
3 18 41 232 71 100 52 207 390 56 39 28 22 
4 18 32 280 65 60 52 152 256 77 36 29 20 
5 17 27 234 60 50 52 107 161 69 33 28 19 

6 17 26 248 56 47 52 91 123 60 30 27 30 
7 18 26 182 54 44 84 88 109 56 29 26 31 
8 19 25 107 52 42 101 83 118 51 28 25 26 
9 19 24 77 52 40 93 90 106 47 27 23 24 
10 20 33 61 60 39 76 168 89 45 27 23 23 

11 20 35 52 70 39 67 177 79 43 27 29 24 
12 19 59 41 66 40 59 116 72 41 26 35 24 
13 19 54 41 54 42 55 126 68 39 25 28 23 
14 19 41 36 50 44 53 364 65 37 24 26 22 
15 19 33 37 48 48 49 339 64 37 23 24 20 

16 19 29 40 47 60 47 214 60 36 23 23 23 
17 19 26 38 48 94 45 140 57 33 23 23 25 
18 18 25 37 52 78 47 118 55 31 24 24 26 
19 18 24 38 48 79 148 99 71 30 24 23 29 
20 20 43 40 42 95 116 89 108 30 23 22 36 

21 25 53 37 40 90 81 80 84 29 23 20 63 
22 23 40 35 40 89 79 72 85 28 31 26 58 
23 22 42 51 40 105 78 68 118 27 32 24 57 
24 21 47 83 40 87 75 64 89 27 28 22 48 
25 20 37 418 40 68 68 61 73 27 27 21 39 

26 20 31 432 39 59 66 59 67 26 25 21 35 
27 19 29 287 37 56 106 56 61 30 24 21 32 
28 19 29 208 34 53 270 58 56 128 24 22 30 
29 19 49 164 35 --- 254 72 60 80 31 21 28 
30 19 45 122 40 --- 165 100 69 56 35 21 27 
31 18 --- 102 48 127 --- 66 --- 40 25 ---

TOTAL 597 1072 3835 1601 1738 2723 3705 3493 1395 905 775 906 
MEAN 19.3 35.7 124 51.6 62.1 87.8 124 113 46.5 29.2 25.0 30.2 
MAX 25 59 432 90 105 270 364 489 128 50 35 63 
MIN 17 22 35 34 39 45 56 55 26 23 20 19 
CFSM .27 .50 1.74 .72 .87 1.23 1.74 1.58 .65 .41 .35 .42 
IN. .31 .56 2.00 .83 .91 1.42 1.93 1.82 .73 .47 .40 .47 

CAL YR 1982A
TOTAL 20017 MEAN 54.8 MAX 432ACFSM .77
MIN 15AIN 10.43 

WTR YR 1983A
TOTAL 22745 MEAN 62.3 MAX 489ACFSM .87 IN 11.85
MIN 17A




 

  

  

  

 

      

      

     

     

      

 
  

 
     

       

 

 

 

 
 

 
 

 

 

 

 

STREAMS TRIBUTARY TO LAKE MICHIGANL 109 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 42°38'50", long 86°11'53", in NE1/4 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 downstream from Rabbit River, 

17.6 mi downstream from gaging station near Fennville (04108500), and 2.9 mi upstream from mouth. 


DRAINAGE AREA.--2,020 mil, approximately. 


PERIOD OF RECORD.--Water years 1974 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1974 to September 1981. 

WATER TEMPERATURES: May 1975 to September 1981. 


INSTRUMENTATION.--Water-quality monitor November 1975 to September 1981. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum recorded (water years 1974-75. 1979-81), 747 micromhos Apr. 30, 1980; minimum 

recorded (water years 1974-75, 1978-79, 1981), 172 micromhos Sept. 18, 1978. 


WATER TEMPERATURES: Maximum recorded (water years 1975, 1977-81), 31.5°C July 20, 1977; minimum; 0.0°C 

on many days during winter periods. 


NATE° DUALITY DATA, WATER yr/1p oCTo9FP 1992 TO 5FPTEm9EP 1983 


OXYGEN, COLI- STREP-
sop_L MS- FOPM, TOCOCCI 

STPFAm- rTFTCL FECAL,LLSOLVE() FECAL, 
FLo4'. CON- OXYGEN.Ln.7 AGARpHLLTOP-L(PER-LKF 
INSTAN- DUCT- (STAND- TFmRFP- RID-LCENT Um-MFOTS-L (COLS. 

yTmFL Apr)LTANFOUS ANCFL ITYLLSAT(IP- (COLS./ PEPATuRF SOIVFD 
nATF (CFA) 01mHoS) UNITS) (DEG C) (NT(I) (m6/L) ATION) 100 ML) 100 ML) 

NOV 

02... 1010 1P40 7.8 11.5 16 9.0 85 K160 1240 

MAP 
09... 1100 ??20 8.0 11.0 15 9.0 83 K150�K80 
APP 

21... 1200 3870 4'D 8.3�9.5�6.0 12.8 110 K73 K73 

cFP 
14...L1130L1180 8.? 10.5 7.1 8.1 89 250 3000 

t'AGNE- soflIum ROTAS- ALKA- CAPRON 
NAPO- rALCTlim STAN, SOOTIIM, AO- SIUm, UNITY DIOXIDE 
NFcsLDIs-LuIS-L SOAP-LL49LDI-L DIS-LDTS-
(mr4L SOLvFn soLvFo SOLVED TTON SOLVED (mG/L SOLVED 
ASL(16/LL(.1(;/)L(MG/L PFPrEmT RATIO (MG/L AS (mG/L 

OATFLCACO3) AS CA) A5 MG) AS NA) sonTum AS K) CAC031 AS CO?) 

NOV 

0?... 257 68 21 22 16 .6 1.9 216L6.6 

MAO 
n8... 436 61 19 16 13 .5 2.0 197 3.8 

500 
21... 420 60 17 14 11 .4 2.1 174 1.7 
SP 
14... 446 62 22 2C 18 .7 2.1 ?00 2.4 

SOLIDS. SOLIDS. NITRO-
CHL0- FLU0- SILICA. PFsTOHF OF SOLIDS, GEN,SiImLSOLIDS. 


SuLEATE 9Ins , 9IOF. 015- AT 199 roNSTI- DIS-

015- DIs- OIS- SO1vF0 rPG.LTuFNITS, SOLVED nIs-C SOLVEDL
SOLVED SOLN/PD SoLvF0 (mr:/i DOS- 015- (TONS (nTO1SN-SLHD 

(mG/L (MG/I_ (mG/L Ac SoLVrO SOLVED PER PER (mG/L


DATF ASLV, F) 5Io2) ;/1L
504) AS CL) (mr ) (mG/L) AC-FT) 

NOV 

o2... 54 16 .3 7.7 145 339 .47 1710 1.0 

MAP 

nH... 4h pp .2 6.1 370 290 .44 1020 1.2 

App 
21... 41 DO .9 399 262 .42 3230 .89 

Acp 


14... 47 39 .4 2.5 3s3 320 .48 1120 .53 
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110 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04108690 KALAMAZOO RIVER AT SAUGATUCK, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


NITP0- NITPn- PHns- 0HOS- SEM- SED. 
6F",GEN,Am- PH0S- PHO0us, PHATE, MENT, SUSP. 

AMMONIA MONTA . 0 10S- pHO0uS, OPTHn, nPTHn. SEDI- 015- SIEVE 
015- OP(,ANTC DHo4uS, 01S- DTs- 015- MENT, CHARGE, DIAM. 

SOLVFD IOTA). TOTAL sni_vFn snLvEn SOLVE') sus- 51)5- % FINER 
(m6/I (MG/L (mG/L (Mn/1 (146/1_ (mG/L PENDED PENDED THAN 

0ATF As N) AS N) AS P) AS 01 AS 0 ) AS 004) (MG/L) (T/DAY) .062 MM 

NOV 
a?... .110 1.10 .100 .060 .040 .12 19 94 100 

MAO 

n8... .1R0 1.00 0100 .030 .020 .06 17 102 100 
ADP 


71... .020 .80 .060 .020 .020 .06 10 104 100 

srp 

14... .v8r1 1.00 .120 .050 .050 .15 20 64 100 


ALliv- HFPYL- CHRO-
INfti, ARSENIC HANI0m. LIflm. CAOMIIIM m1 COHALT, COPPER, IRON, LEAD,
015- DT's- '115- Ohs- 015.. "IS- nIS- DIS-LOTS- DIS-

SolvFn snLvrn SOI.vrD SOLVE') SOLVED SOLVEDLso= cm.vFn SOLVED SOLVED 

TIME (Ur,/L WO/1_ (On/1_ (11/%/1 (1 (UG/L (UG/L (UG/L


GATE AS AL) AS AS) I', RA)_AS RF) AS fn) AS CR) AS CO) AS CU) AS FE) AS P81 


NOv 

0?... 101n 10 2 70 <1 <1 <1 <3 3 71 2 

MAR 
ON..._1100 <In 1 67 <1 <1 <1 <3 1 77 2 

APR 
21... 1200 10 1 87 <1 <1 <1 <3 9 85 4 

SEP 
14... 1110 10 2_AO_ <1 <1 <1 <3 2 12 2 

MA"GA..._ MOLYR- SELF- VANA-
)1T,,IUM NFSF. MPPC11,4Y Oi-NOM. N:::11. SILVER, STRON- nium,,) TIUM, ZINC,

OhS-�015-�0)5-�OIs- nTs- OTS-�nTs-�DIS-�DIS-�rns-
soLvFo =0 SOLVE0 5=0 SoLVF0 snLvFn SOLVED SOLVED SOLVED SOLVED 
(115/) (ufl/L (UG/L LUG& (t)G/L (UG/L (UG/L

nATF AS LT) AS mN) AS MO) AS NI) AS SF)_AS AS) AS SR) AS V) AS ZN)AS 06)A_

Nov 

0?.... 11 26 <.1 <10 2 <1 <1 150 <6.0 <4 


MAP 

08... <4 59 <.1 <10 2 <1 <1 140 <6.0 <3 

APP 

21... <4 15 <.1 <10 3 <1 <1 120 <6.0 7 

crp 

14... <4 1? .1 <10 7 <1 <1 140 <6.0 7 




--- 

111 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04108800 MACATAWA RIVER NEAR ZEELAND, MI 


LOCATION.--Lat 42°46'40", long 86°01'06", in NW1/4 sec.31, T.5 N., R.14 W., Ottawa County, Hydrologic Unit 

04050002, on left bank 20 ft upstream from bridge on State Road, 0.2 mi downstream from South Branch, and 

2.5 mi south of Zeeland. 


DRAINAGE AREA.--65.8 mil. 


PERIOD OF RECORD.--October 1960 to current year. Prior to October 1978, published as Black River near Zeeland. 


GAGE.--Water-stage recorder. Datum of gage is 585.7 ft National Geodetic Vertical Datum of 1929 (levels by Gove 

Associates, Inc.). 


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


AVERAGE DISCHARGE.--23 years, 65.5 ft3/s, 13.52 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,220 ft3/s May 11, 1981, gage height, 15.81 ft; minimum, 

0.9 ft /s Aug. 24, 1962; minimum gage height, 1.61 ft Sept. 3, 1983. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 900 ft3/s and maximum (*): 


L
 
DischargeLGage height 

DateLTimeL(ft3/s)L(ft)LDate 
Discharge Gage height 

Time 
L 

(ft3/s) 
L 

(ft) 

Dec. 3 1200LL*3,200L*13.21LDec. 25 1700L1,340L10.97 
Dec. 6 0400LL1,000L10.21LApr. 14 1700L1,430L11.17 

Minimum discharge, 2.1 ft3/s Sept. 3, gage height, 1.61 ft. 

IN 

MEAN VALUES 


DISCHARGE,ACUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY OCTADEC JAN MAR MAY JUL SEP
NOVA FEBAAPRAJUNAAUG 


9.3
1 5.7A92 44 26 27 67 53 30 12 23 3.3 

58 41 

31 35 7.7 


2 5.5A618 87 25 307 634 20 9.1 10 3.1 

3 5.3A2370 243 22 429 237 22 7.6 3.0 

4 
 5.2A17 1340 30 59 21 124 85 48 6.4 8.0 3.0 


15 29
5 5.2A771 40 20 68 53 30 5.6 6.5 2.9 


16
6 5.2A900 28 32 18 55 43 21 5.2 5.7 5.3 

15 27 18
7 5.4A500 27 168 52 56 4.8 5.2 4.3 


8 5.3A250 25 44 15 4.7 4.6
14 27 357 196 3.4 

9 5.6A
16 
 120 28 24 100 64 67 13 4.5 4.1 3.5 


73 38
10 6.9A60 23 58 196 41 12 4.4 4.1 3.7 


11 6.9A
100 40 173 23 46 88 32 11 4.1 37 7.2 

12 6.5A35
355 103 23 31 51 28 10 3.6 13 4.1 


140 49 25 3.6
13 5.8A32 23 26 144 9.5 3.7 7.0 

14 
 6.0A63 30 35 26 ?4 1070 24 8.6 3.6 5.5 3.6 


40
15 5.9A33 30 50 20 697 23 8.3 3.6 4.9 3.2 


31 27
16 5.9A41 100 19 167 20 8.1 3.7 4.4 4.3 

17 5.5A
25 38 25 200 18 76 19 7.3 3.6 5.3 4.2 


23 23 6.8 4.5 

21 22 35 4.9 


18 5.3A35 175 21 56 18 4.0 5.4 

19 5.2A62 222 339 46 6.6 3.9 4.5 

20 244
10A70 19 308 119 39 49 6.3 3.6 4.0 4.3 


21 9.5A274 45 20 201 48 34 30 6.1 4.0 3.7 8.3 

22 7.4A
105 36 20 155 53 31 36 5.7 7.8 6.2 7.0 


110 21 5.4
23 6.2A94 171 67 28 60 5.5 4.5 12 

24 5.9A203 85 71 5.5 4.0
113 23 25 33 4.2 16


65 26
25 5.6A936 48 S8 23 28 5.1 3.6 4.0 7.7 


26 
 5.6A55 695 22 31 53 22 25 4.8 3.3 4.5 6.4 

27 5.3A
55 176 18 28 183 20 20 6.7 3.3 4.2 5.6 

28 5.5A295 28 28 18 14 45 4.8
71 16 659 3.9 

29 5.5A142 --- 31 8.9 3.5
265 17 530 48 65 4.2 


160
30 5.6A64 104 175 59 33 18 14 3.9 3.7 

31 5.7A48 54 104 --- 36 --- 90 4.2 ---


2579.3 

MEAN 6.00A328 

TOTAL 186.1A10171 1174 2483 3480 4141 2105 391.7 347.5 216.4 155.1 


86.0 37.9 88.7 112 138 67.9 13.1 11.2 6.98 5.17 

355 173 634 16
MAX 10A2370 308 659 1070 48 90 37 


MIN 9.3 16
5.2A30 23 18 20 18 4.8 3.3 3.5 2.9 

CFSM .09A4.99 1.35 1.70 2.10 1.03 .20 .17 .11 .08
1.31 .58 


1.46 .66 .22
IN. .11A5.75 1.40 1.97 2.34 1.19 .20 .12 .09 


TOTALA
CAL YR 1982A37720.9 MEAN 103 MAXA
2500 MIN 4.8 CFSM 1.57 IN 21.33 

WTR YR 1983A
TOTALA27430.1 MEAN 75.2 MAXA
2370 MIN 2.9 CFSM 1.14 IN 15.51 
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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 north of Jackson, 2.2 mi upstream from Portage River, and at mile 216. 


DRAINAGE AREA.--174 mi2. 


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.L
Datum of gage is 900.00 ft Fargo Engineering Co. datum. Prior to Sept. 

24,1935, nonrecording gage at same site and datum. 


REMARKS.--Records good. Slight regulation by mills above station. Flow includes about 17 ft3/s as sewage 

effluent, which originates from ground-water sources, from the city of Jackson. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--48 years, 122 ft3/s, 9.52 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,070 ft3/s June 25, 1937, gage height, 13.50 ft; maximum 

gage height, 15.44 ft June 25, 1968; minimum discharge, 9.2 fti/s Aug. 22, 1936. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 588 ft3/s May 7, gage height, 12.55 ft; 

minimum, 35 ft /s Sept. 5, gage height, 8.43 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVADEC JAN FEB MARAAAAPRAMAY JUNAJUL AUG SEP 

1 136 118 201 192 85 122 243 313 218 199 215 56 
2 76 213 200 188 117 107 250 422 212 183 195 54 
3 59 223 213 187 167 103 246 439 237 130 174 46 
4 64 231 213 179 167 104 243 450 225 123 173 41 
5 64 228 216 131 156 152 245 455 216 126 164 39 

6 62 194 212 109 156 162 283 458 249 130 112 68 
7 62 175 206 106 160 178 309 478 264 169 96 62 
8 58 178 206 98 143 218 296 488 217 159 90 55 
9 50 186 204 93 95 214 310 459 193 96 82 52 
10 59 183 199 107 88 239 310 415 188 81 76 49 

11 59 191 189 165 81 220 308 386 175 82 176 44 
12 58 201 180 166 78 209 301 362 159 80 172 49 
13 58 181 177 167 75 206 314 342 155 75 158 48 
14 59 176 161 163 84 205 344 320 170 72 145 44 
15 55 174 125 157 86 198 332 293 169 70 101 44 

16 48 130 142 129 88 192 325 279 108 65 83 63 
17 45 120 176 102 107 185 350 246 101 97 79 47 
18 53 162 176 81 157 187 339 225 92 95 81 43 
19 109 167 179 82 162 187 331 238 81 93 83 68 
20 122 220 182 78 162 172 329 216 91 81 111 71 

21 61 189 181 76 168 179 321 203 135 90 58 84 
22 50 193 202 75 177 183 286 245 78 120 71 120 
23 48 242 130 100 183 182 268 242 71 145 65 105 
24 43 243 138 145 185 181 256 231 69 138 61 52 
25 49 152 199 142 184 178 248 244 65 135 59 47 

26 52 149 197 138 177 174 237 236 60 133 59 52 
27 53 192 207 126 170 200 267 231 105 118 55 55 
28 54 208 254 78 169 222 276 228 148 99 48 54 
29 61 210 254 75 --- 224 242 242 173 83 51 52 
30 57 204 221 94 --- 259 290 226 180 145 60 53 
31 60 --- 199 85 --- 268 --- 224 --- 245 57 ---

TOTAL 1944 5633 5939 3814 3827 5810 8699 9836 4604 3657 3210 1717 
MEAN 62.7 188 192 123 137 187 290 317 153 118 104 57.2 
MAX 136 243 254 192 185 268 350 488 264 245 215 120 
MIN 43 118 125 75 75 103 237 203 60 65 48 39 
CFSM .36 1.08 1.10 .71 .79 1.08 1.67 1.82 .88 .68 .60 .33 
IN. .42 1.20 1.27 .82 .82 1.24 1.86 2.10 .98 .78 .69 .37 

CAL YR 1982A58907 MEAN 161 MAX 580 MIN 34AIN 12.59
TOTAL CFSM .93 

WIR YR 1983A CFSM .93
TOTAL 58690 MEAN 161 MAX 488 MIN 39AIN 12.55 
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04111379 RED CEDAR RIVER NEAR WILLIAMSTON, MI 


LOCATION.--Lat 42°40'59", long 84°13'09", in NE1/4 sec.4, T.3 N., R.2 E., Ingham County, Hydrologic Unit 04050004, 

on right bank 20 ft upstream from bridge on State Highway 52, 1.5 mi upstream from Squaw Creek, and 3.5 mi east 

of Williamston. 


DRAINAGE AREA.--163 mi2. 


PERIOD OF RECORD.--July 1975 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 870 ft from topographic map (nearest 10 ft). 


REMARKS.--Records good. Several observations of water temperature were made during the year. National Weather 

Service gage-height telemark at station. 


AVERAGE DISCHARGE.--8 years, 102 ft3/s, 8.50 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,390 ft3/s Mar. 15, 1982, gage height, 8.42 

ft; minimum, 5.1 ft3/s Sept. 12, 1978, gage height, 2.03 ft. 


EXTREMES OUTSI1DE PERIOD OF RECORD.--Flood of April 1975, reached a gage height of 10.41 ft Apr. 19, and a discharge 

of 2,640 ft /s Apr. 20. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 501 ft3/s May 3, 4, gage height, 6.12 ft; 

minimum, 6.6 ft /s Sept. 15, gage height, 2.13 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


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

1 29 25 101 116 77 92 350 252 139 221 34 16 
2 26 42 93 103 93 90 326 409 127 182 33 15 
3 24 69 97 91 186 89 353 495 120 116 29 13 
4 23 64 126 84 164 90 362 498 165 83 27 12 
5 22 52 151 80 126 93 333 481 199 71 26 11 

6 22 44 188 74 103 101 311 432 211 60 25 15 
7 21 39 172 74 80 123 301 381 218 53 23 16 
8 22 35 141 71 69 180 299 396 212 49 21 15 
9 22 34 118 69 66 250 285 391 196 45 20 13 
10 22 41 99 73 55 255 320 348 172 42 19 11 

11 22 48 84 84 44 237 328 311 142 39 31 11 
12 22 69 74 86 47 209 316 273 112 37 31 11 
13 21 78 60 78 50 167 301 236 90 34 26 10 
14 21 71 63 76 50 135 367 196 79 33 23 10 
15 20 62 64 71 56 120 451 156 71 32 22 9.1 

16 19 54 85 42 61 108 430 130 66 32 21 13 
17 19 48 93 57 84 100 422 115 60 31 20 16 
18 19 45 93 47 93 101 406 104 56 29 20 16 
19 20 42 90 45 93 121 379 103 52 31 19 38 
20 20 70 98 40 112 143 364 159 48 34 17 27 

21 21 103 103 38 124 136 353 197 47 31 14 31 
22 22 104 97 38 129 116 337 215 45 29 16 29 
23 22 97 97 43 154 126 322 258 41 28 17 25 
24 20 105 137 47 170 133 299 275 40 27 16 22 
25 20 101 205 49 156 125 270 278 39 25 15 19 

26 20 90 255 45 118 118 237 268 35 24 13 18 
27 21 79 234 43 106 131 201 242 43 22 15 18 
28 21 73 224 41 97 278 174 212 139 22 14 17 
29 19 88 227 45 --- 379 205 182 237 25 12 17 
30 20 103 190 73 --- 379 222 159 234 28 15 16 
31 20 --- 143 89 --- 372 --- 147 --- 30 17 ---

TOTAL 662 1975 4002 2012 2763 5097 9624 8299 3435 1545 651 510.1 
MEAN 21.4 65.8 129 64.9 98.7 164 321 268 115 49.8 21.0 17.0 
MAX 29 105 255 116 186 379 451 498 237 221 34 38 
MIN 19 25 60 38 44 89 174 103 35 22 12 9.1 
CFSM .13 .40 .79 .40 .61 1.01 1.97 1.64 .71 .31 .13 .10 
IN. .15 .45 .91 .46 .63 1.16 2.20 1.89 .78 .35 .15 .12 

CAL YR 1982ATOTAL 41424.0 MEAN 113AMAX 1360 MIN 16 CFSM .69 IN 9.45 
TOTAL 40575.1 MEAN 111AMAX 498 MINAIN 9.26
WTR YR 1983A 9.1 CFSM .68 
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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 upstream from bridge on Clark Road, 3.5 mi north of Dansville, and 7.2 mi upstream from mouth. 


DRAINAGE AREA.--16.3 mi2. 


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 National Geodetic Vertical Datum of 

1929 (levels by Michigan Department of Natural Resources). 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--29 years, 10.6 ft3/s, 8.83 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 962 ft3/s Apr, 19, 1975, gage height, 12.18 ft, from flood 

mark, rating curve extended above 610 ft /s; minimum, 0.04 ft /s Sept. 8, 9, 12, 1978, gage height, 2.58 ft. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft3/s and maximum (*): 


LL L

Discharge Gage height Discigarge Gage height
LL L


DateLTimeL(ft /s) (ft) DateLTimeL(ft /s) (ft) 

L L


Mar. 28 0800LL130 4.81LApr. 14L154 5.151500L
L L

Apr. 10 0100LL 4.67L 2LL*172
120 May 1000L *5.41 

Minimum discharge, 0.14 ft3/s Sept. 5, 6; minimum gage height, 2.64 ft Sept.L5, 6, 13, 14, 15. 


DISCHARGE, IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCTLLDECLLFEBLLAPR JUN AUGL
NOV JAN MAR MAYLLLJULLLSEP 


1 
2 

1.6 
1.3 

1.5 
3.8 

12 
11 

13 
12 

8.3 
24 

12 
12 

37 
42 

35 
142 

12 
11 

50 
24 

1.5 
1.3 

.39 

.34 
3 1.2 6.3 13 10 40 12 66 71 13 14 1.0 .25 
4 
5 

1.1 
1.1 

4.2 
3.1 

21 
25 

9.0 
7.8 

18 
13 

12 
12 

47 
33 

43 
31 

37 
24 

9.8 
8.4 

.95 

.90 
.21 
.17 

6 
7 
8 
9 
10 

1.0 
1.0 
1.0 
.85 
.90 

2.6 
2.4 
2.2 
2.2 
3.4 

26 
19 
15 
12 
11 

7.7 
8.0 
7.3 
7.2 
8.6 

8.4 
7.4 
7.0 
6.2 
5.8 

14 
17 
54 
53 
33 

31 
39 
35 
48 
100 

24 
22 
67 
43 
28 

21 
21 
15 
12 
9.4 

6.1 
4.9 
4.1 
3.6 
3.3 

.92 

.81 

.65 

.58 

.65 

.50 

.50 

.39 

.35 

.31 

11 1.0 4.3 9.3 11 5.2 24 65 23 8.0 2.9 1.2 .26 
12 
13 
14 

1.0 
.91 
.90 

10 
11 
7.2 

8.1 
6.3 
5.8 

11 
8.6 
8.0 

4.5 
4.2 
5.5 

19 
16 
16 

42 
38 
122 

19 
15 
13 

6.8 
5.9 
5.2 

2.5 
2.1 
1.9 

1.2 
.90 
.73 

.23 

.23 

.19 
15 .90 5.5 6.4 7.2 8.7 14 81 12 4.7 1.8 .65 .21 

16 
17 
18 

.89 

.83 

.85 

4.7 
4.2 
3.9 

12 
12 
11 

6.4 
5.5 
5.7 

12 
?0 
15 

12 
11 
12 

45 
39 
38 

11 
10 
8.9 

4.4 
3.9 
3.5 

1.5 
1.5 
1.8 

.65 

.67 

.84 

.38 

.67 

.57 
19 .89 3.7 11 5.2 16 72 32 12 3.3 2.3 .50 1.0 
20 .91 12 14 4.5 21 21 35 28 3.1 2.1 .42 .65 

21 1.0 16 13 4.2 21 17 30 18 2.9 1.9 .35 1.1 
22 
23 

.99 

.97 
13 
12 

11 
13 

4.0 
4.5 

22 
34 

17 
70 

24 
21 

33 
46 

2.6 
2.5 

2.0 
1.7 

.42 

.40 
.95 
.80 

24 1.0 16 28 5.1 ?5 18 18 26 2.1 1.5 .36 .70 
25 .99 12 50 5.0 18 16 16 21 2.0 1.3 .34 .65 

26 1.0 10 43 4.7 16 15 14 18 1.8 1.2 .33 .65 
27 1.0 8.3 27 4.3 12 32 13 15 4.3 1.1 .34 .62 
28 1.0 8.2 38 4.1 1? 120 17 13 39 1.2 .29 .57 
29 .95 14 32 4.0 80 24 13 28 1.5 .25 .46 
30 .93 14 20 18 52 27 14 23 1.3 .29 .45 
31 .98 --- 16 12 42 --- 13 --- 1.2 .45 ---

TOTAL 30.94 221.7 551.9 233.6 410.2 827 1219 887.9 332.4 164.5 20.84 14.75 
MEAN 1.00 7.39 17.8 7.54 14.7 26.7 40.6 28.6 11.1 5.31 .67 .49 
MAX 1.6 16 50 18 40 120 122 142 39 50 1.5 1.! 
MIN .83 1.5 5.8 4.0 4.2 11 13 8.9 1.8 1.1 .25 .17 
CFSM .06 .45 1.09 .46 .90 1.64 2.49 1.76 .68 .33 .04 .03 
IN. .07 .51 1.26 .53 .94 1.89 2.78 2.03 .76 .38 .05 .03 

MEAN 12.8 MAX 340LLIN 10.66
CAL YR 1982 TOTAL 4672.00L CFSM .79L
MIN .22L

WTR YR 1983 TOTAL 4914.73LMAX 142LLIN 11.22
MEAN 13.5 MIN .17L
CFSM .83L




115 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04112000 SLOAN CREEK NEAR WILLIAMSTON, MI 


LOCATION.--Lat 42°40'33., long 84021,50“, in SE1/4 NE1/4 sec.l, T.3 N., R.1 W., Ingham County, Hydrologic Unit 

04050004, on left bank 30 ft downstream from culvert on Meridian Road, 2.1 mi upstream from mouth, and 4.2 mi 

west of Williamston. 


DRAINAGE AREA.--9.34 mil. 


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 

National Geodetic Vertical Datum of 1929 (levels by Michigan Department of Natural Resources). 


REMARKS.--Records good except those for periods of no gage-height record, Nov. 20 to Dec. 30, Jan. 15 to 

Feb. 10, and those for the months of August and September, which are poor. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--29 years, 5.70 ft3/s, 8.29 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,290 ft3/s Apr. 18, 1975, gage height, 9.99 ft, from rating 

curve extended above 660 ft3/s on basis of computation of peak flow through culvert and over road embankment; 

minimum, 0.01 ft /s Sept. 11, 1954, Jan. 18, 1957, gage height, 1.10 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 173 ft3/s May 2, gage height, 4.36 ft, only peak above base of 

120 ft /s; minimum, 0.11 ft /s Aug. 17; minimum gage height, 1.39 ft Aug. 8, 9, 16, 17. 


DISCHARGE, IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VAI UES 


DAY OCT NOVADEC JAN FEB MARAAPRAMAY JUNAJUL AUG SEP 
1 
2 
3 
4 
5 

.68 

.57 

.53 

.46 

.42 

.48 
3.9 

11 
4.3 
2.8 

6.0 
6.0 
8.0 
12 
13 

6.6 
5.8 
5.0 
4.3 
4.1 

4.5 
13 
20 
9.0 
6.5 

5.1 
5.0 
4.7 
4.8 
4.7 

23 
28 
43 
30 
20 

19 
90 
37 
26 
18 

4.2 
3.8 
5.4 
17 
10 

14 
7.5 
5.1 
3.8 
3.1 

.36 

.33 

.28 

.30 

.26 

.36 

.30 

.27 

.21 

.18 
6 
7 
8 
9 
10 

.40 

.36 

.36 

.35 

.35 

2.1 
1.7 
1.5 
1.3 
2.1 

13 
10 
8.0 
6.0 
5.5 

3.9 
3.8 
3.4 
3.3 
3.8 

4.5 
3.8 
3.4 
3.0 
2.7 

5.1 
9.9 
58 
38 
25 

18 
26 
20 
33 
49 

12 
14 
39 
22 
14 

8.3 
7.8 
5.6 
4.5 
3.9 

2.6 
2.2 
1.9 
1.7 
1.4 

.25 

.20 

.18 

.23 

.25 

.32 

.32 

.32 

.32 

.28 

11 
12 
13 
14 
15 

.35 

.35 

.35 

.35 

.36 

2.9 
12 
8.7 
4.9 
3.7 

5.0 
4.3 
3.5 
3.0 
3.5 

4.8 
4.5 
4.0 
3.7 
3.5 

2.4 
?.1 
2.0 
3.4 
5.3 

17 
12 
8.6 
8.0 
6.8 

33 
23 
21 
63 
36 

10 
7.6 
6.2 
5.5 
4.8 

3.4 
3.0 
2.7 
2.4 
2.3 

1.2 
1.1 
.90 
.80 
.75 

.55 

.35 

.22 

.19 

.17 

.31 

.30 

.28 

.29 

.29 
16 
17 
18 
19 
20 

.36 

.32 

.31 

.31 

.33 

3.1 
2.7 
2.4 
2.2 
10 

6.5 
6.0 
6.0 
6.0 
7.0 

3.3 
3.0 
2.7 
2.4 
2.3 

7.9 
13 
8.8 
9.0 

11 

5.9 
5.3 
6.0 
20 
15 

25 
21 
20 
17 
17 

4.2 
3.8 
3.5 
4.4 
7.2 

2.1 
1.8 
1.6 
1.4 
1.3 

.67 

.61 

.75 

.60 

.56 

.15 

.14 

.15 

.19 

.20 

.72 

.81 

.78 
2.1 
.93 

21 
22 
23 
24 
25 

.33 

.33 

.33 

.32 

.33 

13 
8.0 
10 
13 
8.0 

6.5 
6.0 
9.0 
15 
25 

2.1 
2.1 
2.4 
2.7 
2.6 

10 
11 
19 
13 
8.1 

9.9 
9.3 
9.2 
9.0 
8.3 

13 
9.7 
8.0 
6.9 
5.9 

5.8 
21 
21 
12 
8.7 

1.2 
1.1 
.97 
.89 
.84 

.54 

.60 

.53 

.46 

.41 

.24 

.28 

.28 

.25 

.25 

1.1 
1.0 
.84 
.70 
.59 

26 
27 
28 
29 
30 
31 

.33 

.33 

.32 

.31 

.31 

.33 

5.5 
4.5 
5.0 
7.5 
7.0 
---

22 
15 
19 
16 
10 
8.1 

2.4 
2.2 
2.1 
2.1 
9.0 
6.0 

5.8 
5.2 
5.1 

8.2 
24 
70 
43 
33 
28 

5.1 
4.6 

10 
14 
13 
---

7.4 
5.8 
4.9 
5.0 
4.9 
4.5 

.78 
2.5 

41 
28 
15 
---

.38 

.35 

.39 

.42 

.41 

.39 

.26 

.23 

.21 

.19 

.27 

.39 

.54 

.50 

.45 

.34 

.23 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

11.44 
.37 
.68 
.31 
.04 
.05 

165.28 
5.51 

13 
.48 
.59 
.66 

289.9 
9.35 

25 
3.0 
1.00 
1.15 

113.9 
3.67 
9.0 
2.1 
.39 
.45 

212.5 
7.59 

20 
2.0 
.81 
.85 

516.8 
16.7 
70 

4.7 
1.79 
2.06 

656.2 
21.9 
63 
4.6 

2.35 
2.61 

449.2 
14.5 
90 
3.5 
1.55 
1.79 

184.78 
6.16 

41 
.78 
.66 
.74 

56.12 
1.81 

14 
.35 
.19 
.22 

7.80 
.25 
.55 
.14 
.03 
.03 

15.98 
.53 
2.1 
.18 
.06 
.06 

CAL YR 1982 TOTAL 2465.97AMAX 300 MIN .09AAAIN 9.82
MEAN 6.76 
 CFSM .72A

WTR YR 1983 TOTAL 2679.90A
MEAN 7.34 MAX 90 MIN .14AAAIN 10.67
CFSM .79A


http:AREA.--9.34


116L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04112500 RED CEDAR RIVER AT EAST LANSING, MI 


LOCATION.--Lat 42°43'40", long 84°28'40", in SW1/4 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 upstream from Sycamore Creek, and 5.6 mi upstream from mouth. 


DRAINAGE AREA.--355 mi2. 


PERIOD OF RECORD.--August 1902 to December 1903, March 1931 to current year. Monthly discharge only for some 

periods, published in WSP 1307. Published as Red Cedar River at Agricultural College, August 1902 to December 

1903 and as Cedar River at East Lansing, March 1931 to September 1965. Gage-height records collected in this 

vicinity 1911-19, and for flood seasons only 1920-28, are contained in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 1307: 1936(M). 


GAGE.--Water-stage recorder and concrete control.L
Datum of gage is 824.39 ft National Geodetic Vertical 

Datum of 1929. August 1902 to December 1903 nonrecording gage at site 0.8 mi downstream at different 

datum. March 1931 to November 1940 water-stage recorder at site 250 ft upstream at present datum. 


REMARKS.--Records good. Prior to April 1975, occasional regulation at low flow by mill at Williamston, 16 mi 

above station. Several observations of water temperature were made during the year. National Weather Service 

gage-height telemark at station. 


AVERAGE DISCHARGE.--53 years, 206 ft3/s, 7.88 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,940 ft3/s Apr. 20, 1975, gage height, 11.95 ft; minimum, 

3 ft.3/s July 31, 1931. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Mar. 24, 1904, reached a stage of 13.4 ft, discharge, 8,000 ft3/s. 


EXTREMES FOR CURRNT YEAR.--Maximum discharge, 1,280 ft3/s May 3, gage height, 6.01 ft; 

minimum, 26 ft /s Sept. 12-15, gage height, 3.15 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAYAOCTADECAAFEB APR
NOV JAN MARAAAMAYAA AUGA
JUN JULAASEP 


1 62 57 236 279 ?05 208 760 540 339 462 55 38 

2 55 92 219 247 198 202 705 980 311 411 57 36 

3 51 170 264 222 403 194 820 1260 295 311 53 34 

4 49 177 363 170 431 194 880 1190 387 219 49 31 

5 42 135 399 180 283 198 790 1010 453 177 47 29 


6 42 114 435 170 226 208 665 850 431 146 47 51 

7 40 97 387 166 202 244 640 740 427 120 44 36 

8 38 84 319 163 163 560 660 890 403 105 42 36 

9 38 79 264 152 146 725 650 925 359 97 38 32 

10 40 84 226 156 120 655 860 810 315 89 44 31 


11 40 97 198 177 95 530 895 650 279 84 72 28 

12 40 138 160 194 102 435 795 540 240 77 62 26 

13 40 194 132 177 108 375 690 458 198 72 55 26 

14 40 188 146 163 108 323 850 407 170 65 49 26 

15 
 40 160 138 156 126 283 1080 367 160 65 42 26 


16 40 138 174 89 146 250 1050 323 146 62 42 38 

17 40 123 205 126 205 230 905 291 126 72 44 34 

18 40 111 198 102 240 230 805 268 114 65 40 42 

19 38 100 194 100 233 283 745 272 105 60 40 120 

20 42 132 205 89 250 347 695 335 97 60 36 89 


21 40 
 233 219 84 279 331 665 415 89 69 44 79 

22 40 258 
 212 84 291 303 630 458 87 65 47 72 

23 40 247 205 89 339 287 565 620 84 57 36 65 

24 40 261 315 100 387 291 510 625 74 55 34 55 

25 41 244 510 105 351 2R7 458 560 69 53 34 49 


26 38 212 610 100 287 
 272 415 525 67 49 32 44 

27 38 184 545 92 240 319 375 471 123 44 29 42 

28 38 170 490 89 219 715 387 427 605 44 28 40 

29 38 202 520 92 --- 940 458 403 740 51 29 38 

30 38 244 431 126 960 476 383 550 55 42 36 

31 38 --- 343 230 855 --- 355 --- 53 42 ---


TOTAL 1286 4725 9262 4469 6383 12234 20879 18348 7843 3414 1355 1329 

MEAN 41.5 299 228 592 261 43.7
158 144 395 696 110 44.3 

MAX 
 62 261 610 279 431 960 1080 1260 740 462 72 120

MIN 38 57 132 84 95 194 375 268 67 44 28 26 

CFSM .12 .45 .84 
 .41 .64 1.11 1.96 1.67 .74 .31 .12 .13

IN. .13 .50 .97 .47 .67 1.28 2.19 1.92 .82 .36 .14 .14 


CAL YR 1982 TOTAL 86784AMAX 3480A
MEAN 238AMIN ?3AIN 9.09
CFSM .67A

WTR YR 1983 TOTAL 91527AMEAN 251AMAX 1260ACFSM .71A
MIN 26AIN 9.59 




--- 
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 117
STREAMS TRIBUTARY TO LAKE MICHIGAN 


04113000 GRAND RIVER AT LANSING, MI 


LOCATION.--Lat 42°45'02", long 84°33'19", in NW1/4 sec.9, T.4 N., R.2 W., Ingham County, Hydrologic Unit 04050004, 

on right bank 30 ft upstream from bridge on North Grand River Avenue in Lansing, 2.0 mi 

downstream from Red Cedar River, and at mile 152. 


DRAINAGE AREA.--1,230 mil, 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 National Geodetic Vertical Datum of 1929 (levels by 

Michigan Department of Natural Resources). Prior to August 1906, nonrecording gage at same site at different 

datum. November 1934 to June 1949 water-stage recorder at site 1.8 mi downstream at datum 2.42 ft 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.--54 years, 834 ft3/s, 9.21 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 24,500 t3/s Mar. 26, 1904, gage height, 18.60 ft, datum 

then in use, from rating curve extendqd above 15,000 ft'/s; minimum, 2.8 ft3/s Sept. 9, 1963, gage 

height, 0.85 ft; minimum daily, 20 ft /s Aug. 25, 1941. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge since at least 1901, that of Mar. 26, 1904. 


EXTREMES kOR CURRENT YEAR.--Maximum discharge, 3,920 ft3/s May 4, gage height, 8.46 ft; minimum daily, 

150 ft /s Sept. 13. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NOV JAN MARAAAMAY JUL SEP
DAY OCT DECAAFEB APRAJUNAAUG 


1 403 518 1100 1150 834 1050 2500 1980 1330 1300 455 219 

2 387 421 1100 1050 917 967 2450 3350 1210 1140 572 270 

3 352 671 1310 1000 1390 966 2620 3810 1260 1010 659 205 

4 344 865 1430 900 1310 964 2760 3770 1470 878 632 198 

5 289 668 1550 940 1170 841 2510 3480 1590 698 657 261 


6 302 639 1720 1000 919 1010 2310 3020 1710 525 571 350 

7 282 689 1610 970 941 1120 2270 2620 1690 597 508 237 

8 225 581 1430 898 795 1680 2300 2980 1590 451 441 220 

9 298 654 1330 858 786 2070 2500 3160 1500 546 409 208 

10 235 690 1210 752 708 1930 3000 2920 1350 506 374 219 


11 297 681 1140 942 526 1860 3050 2640 1310 460 551 221 

12 243 913 1050 845 609 1670 2860 2230 1180 436 491 256 

13 304 885 913 839 580 1490 2660 2070 1040 301 560 150 

14 297 927 884 837 605 1460 3190 1860 952 380 545 234 

15 210 848 930 900 668 1260 3520 1700 957 312 524 190 


16 304 838 1030 594 699 1210 3450 1510 882 362 465 255 

17 233 709 1020 732 858 1150 3210 1470 763 444 411 248 

18 252 721 1040 562 973 1130 2790 1370 737 393 386 173 

19 209 616 972 623 967 1310 2570 1440 712 340 302 717 

20 371 887 1030 565 1000 1310 2370 1440 513 395 307 335 


21 190 1060 1050 572 1170 1420 2300 1620 510 539 347 388 

22 311 1080 1050 598 1230 1270 2160 1780 503 504 495 337 

23 301 1150 1070 628 1320 1250 2010 1900 489 509 247 341 

24 260 1220 1580 542 1420 1240 1920 1910 467 434 315 280 

25 297 1130 1830 641 1290 1210 1740 1830 433 454 193 341 


26 276 1090 1770 578 1300 1190 1620 1710 395 389 299 259 

27 249 1040 1700 650 1080 1340 1500 1610 670 400 246 291 

28 218 1020 1600 597 1090 2200 1690 1480 1270 423 210 196 

29 296 1070 1500 616 --- 2820 1750 1460 1540 412 251 266 

30 276 1120 1400 748 2830 1800 1360 1580 514 256 276 

31 225 --- 1300 876 --- 2690 --- 1340 --- 415 233 


TOTAL 8736 25401 39649 24003 27155 45908 73380 66820 31603 16467 12912 8141 

MEAN 282 847 1279 774 970 1481 2446 2155 1053 1 417 271 

MAX 403 1220 1830 /150 1420 2830 3520 3810 1710 1300 659 717 

MIN 190 421 884 542 526 841 1500 1340 395 301 193 150 

CFSM .23 .69 1.04 .63 .79 1.20 1.99 1.75 .86 .43 .34 .22 

IN. .26 .77 1.20 .73 .82 1.39 2.22 2.02 .96 .50 .39 .25 


CAL YR 1982ATOTAL 373914 MEAN 1024 MAXA8580 MINA115 IN 11.31
CFSM .83A

WTR YR 1983ATOTAL 380175 1042 3810 MIN 150 CFSM .85A
MEAN MAXA IN 11.50 




118L 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 former bridge site, 1.5 mi northeast of Eagle,and 10 mi upstream from mouth. 


DRAINAGE AREA.--281 mil. 


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 National Geodetic Vertical Datum of 1929 

(levels by Michigan Department of Natural Resources). Prior to June 2, 1962, nonrecording gage at same site 

and datum. 


REMARKS.--Records good except those for the winteC period, which are fair. Small intermittent diversion at times 

into Lake Geneva when discharge is above 50 ft /s. Several observations of water temperature 

were made during the year. 


AVERAGE DISCHARGE.--39 years, 173 ft3/s, 8.36 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,860 ft3/s Apr. 5, 1947, gage height, 7.70 ft, from graph 

based on gage readings, from rating curve extended above 1,900 ft Ls; maximum gage height, 9.9 ft Mar. 7, 1956, 

from high-water mark, backwater from ice; minimum discharge, 10 ft-'/s July 28, 1965, gage height, 1.01 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,380 ft3/s May 2, gage height, 5.51 ft; minimum, 32 ft3/s 

Sept.5, 6, gage height, 1.40 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAYAOCTADECAAFEB APR JUN AUGA
NOV JANAMARAAMAYAAJULAASEP 


1 99 68 222 395 170 271 502 459 304 218 67 41 
2 104 101 218 398 190 261 628 1080 283 207 56 40 
3 101 90 327 380 250 250 765 753 276 196 52 37 
4 90 88 355 360 300 238 701 624 293 193 51 36 
5 78 101 404 340 280 227 636 574 276 187 49 34 

6 68 99 431 319 240 227 617 577 261 172 47 49 
7 61 109 355 296 210 247 647 610 250 150 45 48 
8 55 117 336 266 186 291 647 689 243 127 42 50 
9 51 123 336 243 160 336 729 685 238 106 39 44 
10 49 134 341 233 140 317 911 651 231 90 40 41 

11 48 131 346 227 130 319 777 621 222 78 57 41 
12 47 143 340 211 120 336 689 595 202 70 55 39 
13 48 143 320 198 120 349 670 567 182 63 55 38 
14 45 134 300 191 130 360 947 542 162 60 52 36 
15 45 136 283 180 140 358 880 518 142 57 49 34 

16 44 142 260 160 160 344 753 482 125 54 47 39 
17 43 149 250 150 204 325 705 440 112 52 43 41 
18 43 154 235 145 200 312 693 398 104 52 42 41 
19 43 156 231 140 211 319 674 407 97 52 41 46 
20 43 204 233 140 236 306 658 401 91 51 40 65 

21 44 189 229 140 252 291 639 349 85 56 41 103 
22 43 170 220 135 264 278 610 372 79 87 71 78 
23 44 172 236 135 291 278 577 398 75 65 54 70 
24 44 185 276 135 293 281 546 352 70 57 51 63 
25 44 189 466 135 286 278 508 352 67 52 48 58 

26 44 193 428 135 291 276 472 352 64 49 45 55 
27 44 202 352 140 281 301 437 338 74 46 43 51 
28 45 209 372 140 278 469 482 330 245 45 42 48 
29 44 227 372 140 --- 459 488 355 220 55 40 46 
30 44 229 377 150 422 447 341 174 64 40 45 
31 43 --- 386 160 440 --- 327 --- 60 42 ---

TOTAL 1688 4487 9837 6517 6013 9766 19435 15539 5247 2871 1486 1457 
MEAN 54.5 150 317 210 215 315 648 501 175 92.6 47.9 48.6 
MAX 104 229 466 398 300 469 947 1080 304 218 71 103 
MIN 43 68 218 135 120 227 437 327 64 45 39 34 
CFSM .19 .53 1.13 .75 .77 1.12 2.31 1.78 .62 .33 .17 .17 
IN. .22 .59 1.30 .86 .80 1.29 2.57 2.06 .69 .38 .20 .19 

CAL YR 1982ATOTAL 72428 MEAN 198 MAX 2000 MIN 30 CFSM .71 INA9.59 
WTR YR 1983ATOTAL 84343 MEAN 231 MAX 1080 MIN 34 CFSM .82 INA11.17 



119 STREAMS TRIBUTARY TO LAKE MICHIGANA
 

04115000 MAPLE RIVER AT MAPLE RAPIDS, MI 


LOCATION.--Lat 43°06'35", long 84°41'35", in sec.5, T.8 N., R.3 W., Clinton County, Hydrologic Unit 04050005, on 

right bank at downstream side of bridge on Maple Road at Maple Rapids, 50 ft upstream from Pine Creek, 

and 0.8 mi upstream from Hayworth Creek. Records include flow of Pine Creek. 


DRAINAGE AREA.--434 mi2. 


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


REVISED RECORDS.--WSP 1707: 1956. 


GAGE.--Water-stage recorder. Datum of gage is 642.58 ft National Geodetic Vertical Datum of 1929 

(levels by Michigan Department of Natural Resources). Prior to Oct. 4, 1968, nonrecording gage at same site 

and datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--39 years, 256 ft3/s, 8.01 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 6,500 ft3/s Mar. 20, 1948; maximum gage height, 11.22 ft 

Mar. 20, 1948, from floodmark, backwater from ice; minimum discharge, 4.4 ft /s Aug. 13, 1965, gage height, 

1.62 ft. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in March 1904 reached a stage of 13.8 ft, from information by local 

resident. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,950 ft3/s May 4, gage height, 8.79 ft; minimum, 13 ft3/s 

Sept. 14, 15, gage height, 1.72 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOV DECAAJANAFEB MARAAAPRAMAY JUNAJUL AUG SEP 

1 51 50 273 845 201 377 1020 709 508 184 57 17 
2 47 65 287 749 208 357 1350 1250 495 179 56 16 
3 43 99 404 661 272 342 1690 1830 479 155 47 18 
4 43 105 637 581 296 332 1890 1940 521 128 45 18 
5 42 110 864 520 311 327 1910 1830 558 109 40 17 

6 40 123 1150 468 303 323 1760 1630 562 90 37 20 
7 36 106 1350 421 282 345 1580 1440 541 74 35 18 
8 33 90 1310 386 255 399 1440 1450 508 64 30 19 
9 32 79 1140 353 224 502 1320 1470 464 62 27 17 
10 29 78 980 328 195 605 1470 1350 431 56 23 16 

11 28 86 861 312 171 665 1600 1200 393 51 24 17 
12 28 145 737 299 144 670 1590 1040 357 47 29 16 
13 28 204 644 285 123 638 1480 928 323 41 33 14 
14 25 221 565 272 112 590 1590 818 289 38 34 13 
15 29 220 508 253 161 544 1820 730 256 39 33 13 

16 27 208 464 239 223 499 1820 650 224 39 28 17 
17 25 193 421 213 288 463 1660 577 197 38 24 23 
18 24 173 390 199 334 415 1460 511 168 39 24 37 
19 42 150 368 174 365 393 1280 462 139 37 21 60 
20 53 165 356 149 394 396 1100 476 119 34 22 70 

21 50 220 357 125 421 405 971 497 104 32 21 133 
22 55 251 354 110 435 391 883 516 93 29 24 163 
23 68 265 348 106 453 378 789 578 81 25 27 139 
24 55 273 380 104 473 369 705 628 71 24 26 105 
25 45 278 546 108 475 361 627 655 63 22 25 83 

26 39 273 889 111 456 354 564 666 57 22 26 76 
27 49 259 1100 110 430 355 510 652 62 19 26 71 
28 69 243 1140 95 403 411 480 601 117 19 26 60 
29 59 237 1130 91 --- 544 464 536 181 27 22 54 
30 53 256 1040 118 --- 703 527 505 183 37 20 48 
31 49 --- 952 184 --- 847 --- 501 --- 45 19 ---

TOTAL 1296 5225 21945 8969 8408 14290 37350 28626 8544 1805 931 1388 
MEAN 41.8 174 708 289 300 461 1245 923 285 58.2 30.0 46.3 
MAX 69 278 1350 845 475 847 1910 1940 562 184 57 163 
MIN 24 50 273 91 112 323 464 462 57 19 19 13 
CFSM .10 .40 1.63 .67 .69 1.06 2.87 2.13 .66 .13 .07 .11 
IN. .11 .45 1.88 .77 .72 1.22 3.20 2.45 .73 .15 .08 .12 

CAL YR 1982AMEAN 298A 9.33
TOTAL 108900 MAX 4240 MIN 24 CFSM .69 INA

WTR YR 1983AMEAN 380A1940 MIN 13 CFSM .88 INA
TOTAL 138777 MAX 11.90 




--- --- --- 

120�	 STREAMS TRIBUTARY TO LAKE MICHIGAN 

04116000 GRAND RIVER AT IONIA, MI 

LOCATION.--Lat 42°58'20", long 85°04'13", in NW1/4 sec.30, T.7 N., R.6 W., Ionia County, Hydrologic Unit 04050006,
on left bank 15 ft downstream from bridge on State Highway 66 at Ionia, 2.7 mi downstream from Prairie Creek,
and at mile 87. 

DRAINAGE AREA.--2,840 mil , 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 National Geodetic Vertical Datum of 1929. Mar. 19 to 
Sept. 24, 1931, nonrecording gage at site 1.5 mi upstream at different datum. 

REMARKS.--Records good. Diurnal fluctuation below about 5,000 ft 3 /s caused by powerplants above station. 

Several observations of water temperature were made during the year. National Weather Service gage-height

telemark at station. 


AVERAGE DISCHARGE.--32 years (water years 1952-83), 1,899 ft 3/s,9.08 in/yr. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 21,500 ft 3 /s Apr. 1, 1960, gage height, 23.43 ft; 

minimum, 40 fti/s May 13, 1968, gage height, 5.61 ft; minimum daily, 109 ft /s July 16, 1977. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 10,500 f0/8 May 4, gage height, 19.26 ft;minimum, 249 ft 3 /s 
Sept. 15, gage height, 6.83 ft;minimum daily, 367 ft3/s Sept. 10. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NOVAJAN FEB MARAAAMAYAAJUL SEP
DAY OCT DECA APR JUNAAUG 


1 930 573 2270 4170 5930 5000 3240 2370 1050 452 

1850 2480A

1810 2230A


2 842 1000 2270 3820 6420 6930 3170 2430 885 687 

3 885 1090 3140 3420 2490 2270A9930 2860 1760 866 438
7740 

4 839 1140 4480 3180 2960 8680 10400 3010 1810 831 433
2140A

5 804 4850 2740 2630 8570 9520 3300 1580 908 425
1410 	 2070A


6 505 1350 5600 3070 2290A8460 3340 1240 992 464
2110 7880 

7 511 1150 5950 2390 2240 7090 7600 3380 1070 947 600
2230A
8 806 1220 5510 2350 1920 6620 6910 3260 792 7732770A 1150 

9 504 1220 4900 2280 1530 6310 3120 1090 769 714
4030A6900 

10 518 1190 4320 1820 7380 6910 3030 894 729 367
2340 4500A


11 541 	 1500 3810 2080 1470 8500 6540 2800 571 459
4030A 867 

1630 3890A 869
12 806 3440 aloo 1370 8390 6030 2510 1080 548 


13 513 1730 2910 1260 7770 5410 2280 816 853
2080 3720A 509 

14 515 1750 2890 1950 1260 3480A4880 2290 773 496
7930 822 


1640 3270A
15 797 	 1780 2620 1850 9590 4440 1950 540 808 378 


16 505 	 1730 2570 1800 9890 4000 1870 581 795
1650 3160A 559 

17 500 1590 2630 1500 2270 9180 3660 1660 784 572
2770A 530 

18 502 1490 2610 1450 2350 8210 3410 1680 840 779 756
2830A


1400 2760A 1030
19 474 	 1450 2400 2240 7330 3380 1460 758 610 

1660 2880A 783
20 804 2360 1350 	 2520 6580 3830 1280 699 924 


21 537 2040 2330 1350 2430 5920 3780 1330 523 447 1410 

22 497 2060 2460 1300 2590 5430 3620 1030 518 1220 


3140A

3090A 820 


23 831 2090 2380 1300 2960 5030 4250 968 1200 1020 1220
3030A

24 533 2180 2700 1300 2950 4600 4370 930 800 795 1040
2840A

25 525 2260 4350 1300 2960 4310 4130 902 497 498 984
2700A


26 544 2130 6200 1300 	 3050 4030 4020 883 773 482 656 

2640 2810A


2700A

27 818 2140 6310 1350 3670 3840 900 765 758 904 

28 540 2170 5930 1400 3460A3580 1500 505 437 608
2700 3450 

29 842 2090 5470 1400 --- 4140 3570 2230 808 436 862
5080A

30 549 5090 1710 --- 4400 3460 2210 827 736 804
2070 5660A

31 461 4600 2150 5790A3430 --- 978 377 


TOTAL 19778 119350 63030 61820 200970 166190 64373 23222 20872 

MEAN 638 1629 3850 2033 2208 6699 5361 2146 749 696 


48883 	 100100A 31519 

3229A 1017 


MAX 930 2260 6310 4170 3050 9890 10400 3380 1080 1410
5790A 2430 

1300 2070A 497
MIN 461 	 573 2270 1260 3450 3380 883 377 367 


.57 1.14A .36
CFSM .23 1.36 .72 .78 2.36 1.89 .76 .26 .25 

IN. .26 .64 1.56 .83 .81 2.63 2.18 .84 .30 .27
1.31A .41 


CAL YR 1982ATOTAL 	835857 MEAN 18200 CFSM .81A
2290 MAXAMIN 446AIN 10.95 

WTR YR 1983ATOTAL 920107 2521 10400 CFSM .89A
MEAN MAXAMIN 367AIN 12.05 


http:ft3/s,9.08


121 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04116500 FLAT RIVER AT SMYRNA, MI 


LOCATION.--Lat 43°03'10", long 85°15'50", in NW1/4 sec.28, T.8 N., R.8 W., Ionia County, Hydrologic Unit 04050006, 

on right bank at downstream side of highway bridge, and 0.5 mi south of Smyrna. 


DRAINAGE AREA.--528 mil. 


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 National Geodetic Vertical Datum of 1929 

(levels by Michigan Department of Natural Resources). 


REMARKS.--Records good. 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.--33 years, 432 ft3/s, 11.11 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,100 ft3/s Apr. 22, 1967, gage height, 7.27 ft, caused by 

momentary release of water from storage above station; maximum gage height, 8.26 ft Feb. 6, 1974, backwater 

from ice; minimum discharge, 7.4 ft /s Sept. 9, 1953; minimum daily, 70 ft /s Sept. 6, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,340 ft3/s Dec. 7, gage height, 5.60 ft;minimum, 61 ft3/s 

July 22, gage height, 2.94 ft. 


DISCHARGE,AIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVADEC JANAFEB MARAAAPRAMAY JUNAJUL AUG SEP 

1 257 315 546 804 418 519 747 684 658 290 253 201 
2 364 473 714 762 427 506 810 950 640 280 255 195 
3 276 531 990 668 491 503 912 960 633 258 240 186 
4 258 562 1020 613 495 517 947 945 666 248 232 177 
5 263 562 1170 655 467 535 956 899 659 243 228 171 

6 265 550 1310 618 469 571 947 853 640 235 222 208 
7 269 543 1330 582 438 637 927 825 601 220 212 224 
8 
9 

259 
253 

509 
475 

1320 
1240 

555 
535 

423 
412 

738 
798 

891 
881 

891 
883 

557 
526 

215 
212 

198 
198 

223 
208 

10 261 489 1130 550 394 780 927 878 499 204 194 200 

11 267 538 1020 597 360 738 927 860 460 174 269 222 
12 
13 

271 
277 

620 
632 

862 
845 

607 
601 

376 
388 

733 
714 

910 
919 

818 
759 

428 
367 

188 
182 

299 
276 

213 
205 

14 269 631 771 578 391 682 1140 699 381 177 248 201 
15 262 609 731 562 396 639 1200 650 364 173 235 196 

16 256 585 705 402 415 598 1250 604 356 170 227 223 
17 256 557 642 390 491 565 1230 570 336 168 218 250 
18 253 527 630 370 550 549 1190 536 319 202 211 511 
19 
20 

256 
286 

487 
541 

617 
622 

360 
360 

577 
603 

630 
673 

1110 
1010 

600 
703 

303 
293 

209 
192 

205 
190 

525 
545 

21 314 577 616 360 625 714 923 727 282 194 184 544 
22 
23 
24 
25 

324 
315 
303 
292 

599 
614 
606 
588 

600 
595 
643 
858 

350 
350 
350 
350 

647 
673 
674 
647 

696 
693 
666 
633 

846 
779 
719 
667 

711 
708 
690 
689 

271 
262 
252 
241 

178 
175 
176 
173 

251 
256 
243 
226 

494 
458 
415 
383 

26 
27 
28 
29 
30 
31 

290 
286 
279 
276 
271 
269 

571 
541 
522 
536 
543 
---

916 
920 
945 
930 
881 
851 

350 
353 
380 
407 
413 
428 

603 
568 
538 
---

615 
624 
680 
716 
731 
739 

584 
593 
602 
619 
676 
---

664 
633 
592 
587 
605 
652 

231 
251 
341 
326 
305 
---

171 
156 
170 
233 
267 
250 

220 
215 
206 
200 
203 
202 

385 
385 
368 
347 
326 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

8597 
277 
364 
253 
.53 
.61 

16433 
548 
632 
315 
1.04 
1.16 

26970 
870 
1330 
546 
1.65 
1.90 

15260 
492 
804 
350 
.93 
1.08 

13956 
498 
674 
360 
.94 
.98 

20132 
649 
798 
503 
1.23 
1.42 

26839 
895 
1250 
584 
1.70 
1.89 

22825 
736 
960 
536 
1.39 
1.61 

12448 
415 
666 
231 
.79 
.88 

6383 
206 
290 
156 
.39 
.45 

7016 
226 
299 
184 
.43 
.49 

9189 
306 
545 
171 
.58 
.65 

CAL YR 1982A
TOTAL MAX
178898 MEAN 490A1760 MIN 150 CFSM .93 INA12.60 

WTR YR 1983A
TOTAL 186048 MEAN 510A
MAX 1330 MIN 156 CFSM .97 INA
13.11 




122L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04117500 THORNAPPLE RIVER NEAR HASTINGS, MI 


LOCATION.--Lat 42°36'57", long 85°14'11", in SE1/4 sec.27, T.3 N., R.8 W., Barry County, Hydrologic Unit 04050007, 

on downstream side of highway bridge, 0.6 mi downstream from Cedar Creek, 2.0 mi downstream from Thornapple Lake, 

and 3.2 mi southeast of Hastings. 


DRAINAGE AREA.--385 mi2. 


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


GAGE.--Water-stage recorder. Datum of gage is 786.71 ft National Geodetic Vertical Datum of 1929 (levels by Michigan 

Department of Natural Resources). Prior to Oct. 1, 1965, nonrecording gage at same site and datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. National Weather 

Service gage-height telemark at station. 


AVERAGE DISCHARGE.--39 years, 314 ft3/s, 11.08 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,810 ft3/s Apr. 7, 1947, gage height, 10.20 ft,from graph 

based on gage readings; minimum, 33 ft3/s Aug. 10, 1964, gage height, 2.71 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,010 ft3/s May 4, gage height, 6.59 ft; minimum discharge, 93 ft3/s 

Aug. 9, 10; minimum gage height, 2.95 ft Oct. 18, Sept. 15. 


DISCHARGE,AIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


OCT DECAFEBAAAPRAJUNAAUG
DAY NOVAJAN MARAMAY JUL SEP 


1 136 141 313 710 309 329 1230 715 446 239 143 117 

2 131 214 305 585 293 317 1300 1150 419 233 136 112 

3 124 250 424 490 406 309 1490 1700 392 222 126 109 

4 119 250 680 415 520 309 1650 1990 406 200 121 107 

5 117 228 878 365 510 313 1590 1920 433 179 117 105 


6 112 206 980 334 442 317 1440 1680 451 164 112 141 

7 112 190 1010 317 361 356 1310 1420 433 148 107 156 

8 114 179 968 309 297 442 1180 1210 397 138 100 146 

9 114 177 866 297 264 580 1070 1030 347 136 97 133 

10 112 195 735 293 242 690 1080 884 313 136 95 124 


11 112 217 600 321 219 720 1230 785 285 131 114 121 

12 112 244 480 347 203 670 1350 690 271 126 143 117 

13 112 278 392 343 206 570 1390 595 253 121 148 109 

14 112 278 334 321 211 485 1540 520 233 117 138 109 

15 112 253 305 297 230 424 1850 465 217 109 126 107 


16 107 230 329 250 274 374 1870 424 206 102 117 124 

17 100 214 361 236 356 338 1730 388 195 102 112 148 

18 97 200 361 208 419 321 1520 356 187 107 109 148 

19 102 195 347 203 424 370 1310 370 179 109 105 172 

20 109 230 361 206 424 455 1110 520 172 107 100 203 


21 121 313 370 198 442 520 926 605 161 102 105 329 

22 124 356 370 195 455 505 780 610 156 124 161 397 

23 124 347 361 200 475 480 675 620 146 136 172 379 

24 121 334 419 208 505 465 585 635 143 138 159 325 

25 117 325 615 214 505 446 515 645 138 131 141 271 


26 114 305 956 211 455 428 465 615 136 119 131 236 

27 117 281 1170 198 392 433 424 540 138 112 126 211 

28 117 264 1190 195 352 590 428 465 174 119 121 195 

29 114 278 1150 195 --- 860 515 428 214 138 117 179 

30 117 305 1030 208 1080 620 446 236 143 114 166 

31 119 --- 860 274 --- 1180 --- 455 --- 146 119 ---


TOTAL 3571 7477 19520 9143 10191 15676 34173 24876 7877 4334 3832 5296 

MEAN 115 249 630 295 364 506 1139 802 263 140 124 177 

MAX 136 356 1190 710 520 1180 1870 1990 451 239 172 397 

MIN 97 141 305 195 203 309 424 356 136 102 95 105 

CFSM .30 .65 1.64 .77 .95 1.31 2.96 2.08 .68 .36 .32 .46 

IN. .35 .72 1.89 .88 .98 1.51 3.30 2.40 .76 .42 .37 .51 


CAL YR 1982A138730 MAX 4120 CFSMAINA
TOTAL MEAN 380AMIN 97 .99 13.40 

WTR YR 1983A145966 MAX 1990 MIN 95 CFSM 1.04 14.10
TOTAL MEAN 400A INA
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119000 GRAND RIVER AT GRAND RAPIDS, MI 


LOCATION.--Lat 42°57'52", long 85°40'35", in NE1/4 sec.25, T.7 N., R.12 W., Kent County, Hydrologic Unit 04050006, 

on right bank 500 ft upstream from bridge on Fulton Street, 1.7 mi upstream from Plaster Creek, and at mile 41. 


DRAINAGE AREA.--4,900 mi2, 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 National Geodetic Vertical Datum of 1929 (levels by City 

of Grand Rapids). March 1901 to August 1918, nonrecording gage at Fulton Street Bridge 500 ft downstream and 

Oct. 1, 1930 to Oct. 26, 1953, water-stage recorder at sewage pumping station 1 mi downstream at datum 2.99 

ft higher 


REMARKS.--Records good. Moderate diurnal fluctuation at low and medium flow caused by powerplants above 

station. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--57 years, 3,572 ft3/s, 9.90 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge,54,000 ft3/s Mar, 28, 1904, gage height, 19.5 ft,from graph 

based on gage readings, site then in use; minimum daily, 381 ftp/s Aug. 9, 17, 1936. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum discharge since at least 1901, 54,000 ft3/s Mar. 28, 1904. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 14,800 ft3/s Apr. 17, gage height, 13.81 ft; minimum, 1,100 

ft /s Sept. 5, gage height, 2.79 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOV DECAAJANAFEB MARAAAPRAMAY JUNAJUL AUG SEP 

1 2010 1680 4320 8360 4230 4900 9060 7340 5730 3590 2020 1330 
2 1880 1820 5140 7480 4360 4700 9570 9230 5580 3630 1980 1260 
3 1910 2210 7650 6830 4890 4500 10500 10800 5500 3550 1840 1490 
4 1820 2410 8950 6040 5330 4400 11300 12200 5430 2960 1790 1310 
5 1800 2540 9860 5590 5410 4400 12100 13700 5520 2760 1740 1220 

6 1650 3030 10700 5340 5250 4400 12600 14500 5630 2550 1760 1370 
7 1560 2910 10800 5370 4780 4800 12400 14000 5590 2240 1850 1450 
8 1560 2730 10700 4930 4730 5400_ 11700 13100 5510 2030 1800 1550 
9 1720 2720 10200 4700 4130 5900 10900 11900 5300 2070 1600 1780 
10 1580 2730 9290 4620 3600 6770 10600 10600 5110 1990 1490 1680 

11 1510 2960 8210 4810 2960 7100 10700 10200 4910 1850 1490 1590 
12 1480 3910 7100 4650 2770 6770 11300 9760 4600 1790 1550 1390 
13 1830 4020 6230 4670 2780 6510 11900 9190 4170 1740 1770 1450 
14 1610 3950 5670 4520 2990 6230 13100 8350 3770 1680 1730 1420 
15 1500 3890 5630 4340 2950 5840 13800 7540 3880 1680 1740 1360 

16 1710 3850 5240 4010 3530 5530 14200 6800 3260 1470 1700 1370 
17 1440 3650 5170 3230 4260 5300 14700 6170 3060 1350 1740 1470 
18 1420 3240 5060 2550 4860 5000 14500 5710 2940 1410 1730 2120 
19 1500 3100 4980 2600 4910 5470 13700 5700 2780 1660 1610 2310 
20 1590 3440 4900 2500 4900 5490 12500 6050 2440 1870 1550 2380 

21 1760 3900 4850 2500 5000 5600 11300 6370 2370 1690 1620 2690 
22 1660 4350 4800 2500 5300 5770 10300 6390 2360 1590 1560 3250 
23 
24 
25 

1610 
1710 
1580 

4370 
4500 
4480 

4830 
5110 
6860 

2500 
2500 
2500 

5600 
5800 
5800 

5720 
5600 
5350 

9130 
8250 
7370 

6450 
6780 
6860 

2080 
2000 
1990 

1820 
1910 
1670 

1590 
1870 
1780 

3050 
2800 
2570 

26 1540 4410 9050 2600 5600 5150 6650 6680 1860 1360 1420 2370 
27 
28 
29 
30 

1560 
1900 
1960 
1840 

4220 
4120 
4390 
4400 

9850 
10400 
10500 
9930 

2700 
2800 
3000 
3530 

5400 
5200 
---
---

5240 
5930 
7060 
8170 

6340 
5910 
5740 
6640 

6400 
6080 
5990 
5880 

1980 
2240 
2880 
3680 

1500 
1560 
1620 
1810 

1420 
1570 
1380 
1280 

2020 
2160 
1950 
2000 

31 1630 --- 9190 3830 8730 --- 5840 --- 1960 1520 ---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

51830 
1672 
2010 
1420 
.34 
.39 

103930 
3464 
4500 
1680 
.71 
.79 

231170 
7457 
10800 
4320 
1.52 
1.76 

128100 
4132 
8360 
2500 
.84 
.97 

127320 
4547 
5800 
2770 
.93 
.97 

177730 
5733 
8730 
4400 
1.17 
1.35 

318760 
10630 
14700 
5740 
2.17 
2.42 

262560 
8470 
14500 
5700 
1.73 
1.99 

114150 
3805 
5730 
1860 
.78 
.87 

62360 
2012 
3630 
1350 
.41 
.47 

51490 
1661 
2020 
1280 
.34 
.39 

56160 
1872 
3250 
1220 
.38 
.43 

CAL YR 1982AMEAN
TOTAL 1547350AA4239 MAXAMIN 1300AINA
26500ACFSM .87 11.75 

TOTALA
WTR YR 1983A1685560A
14700ACFSM .94 12.80
MEAN 4618 MAXAMIN 1220AINA




124 L STREAMS TRIBUTARY TO LAKE MICHIGAN 

04119300 GRAND RIVER AT EASTMANVILLE, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 43°00,53", long 85°57'21", in NE1/4 NW1/4 sec.10, T.7 N., R.14 W., Ottawa County, Hydrologic Unit 
04050006. at bridge on 68th Avenue in Eastmanville, 1.1 mi downstream from Deer Creek, and at mile 19.3. 

DRAINAGE AREA.--5,230 mil, approximately. 

PERIOD OF RECORD.--February 1979 to current year. 

PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: February 1979 to current year. 
WATER TEMPERATURES: February 1979 to current year. 

INSTRUMENTATION.--Water-quality monitor since October 1980. 

REMARKS.--Bimonthly samples were collected at bridge. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum daily, 1,100 micromhos Mar. 2, 1979; minimum observed, 324 micromhos 
Mar. 24, 1982. 

WATER TEMPERATURES: Maximum, 28.5°C July 21, 1983; minimum, 0.0°C on many days during winter periods. 

EXTREMES FOR CURRENT YEAR.-- 
WATER TEMPERATURES: Maximum, 28.5°C July 21; minimum, 0.0°C on many days during winter period. 

WATER QUALITY DATA, WATER YEAR OCTnRER 1982 TO SEPTEMBER 1983 

OXYGEN, COLT- STREP- 
SPF- L DIS- FORM. TOCOCCI 

STREAM- CIFIC L SOLVED FECAL, FECAL, 
FLOW. LCON- LPH LTUR- LOXYGEN, L(PER- L0.7 LKF AGAR 

L

INSTAN- DUCT- (STAND- TEMPER- BID- LDTS- LCENT 0M-mF (COLS. 
TIME TANEOUS ANCE LARD LATURE LITY LSOLVED SATUR- (COLS./ PER 

DATE 
A

(CFS) L(UMH0S) LUNITS) L(DEC. C) L(NTU) L(MG/L) LATION) L100 ML) L100 ML) 

NOV 
16... L1300 L3920 L596 L7.7 L4.0 L4.6 A11.9 L92 LK2700 LK670 

DEC 
28... L1300 L10800 L483 L7.7 L6.0 L57 L10.6 LBR L>670 L>1000 

MAR 
22... L1220 L6250 L595 L8.3 L4.0 L3.6 L12.8 L98 L1100 L490 
APR 
05... L1130 L13000 L470 L7.1 L6.0 L20 L12.5 L101 L680 L>2000 
JUN 
14... L1230 L4170 L666 L8.6 L24.0 L15 L10.6 L127 L190 L110 

SEP 
11... L1230 L1590 L551 L8.4 L22.0 L6.5 L9.2 L106 L630 

L

MAGNE- LSODIUM POTAS- ALKA- CARBON 

A

HARD... CALCIUM SLUM, SODIUM. LAD- LSIUM, LINITY DIOXIDE 

L

NESS LDIS- LDIS- LDIS- LSORP- LDIS- LLAB Lms- 
(MG/L SOLVED SOLVED SOLVED LTION SOLVED (MG/L SOLVED 
AS A(MG/L (MG/L (MG/L PERCENT RATIO (MG/L AS L(MG/L 

DATE LCAC03) LAS CA) LAS MG) LAS NA) LSODIUM LAS K) LCAC03) AS CO?) 

NOV 
16... L281 L76 L22 L21 L(4 L.6 L3.4 L210 L8.1 

DFC 

A

224 A60 A113 A13 A11 A.4 A3.4 A162 A6.2 
MAR 
72... L270 L75 L20 L16 L11 L.4 L2.4 L205 L2.0 
APP 
05... L229 L62 L18 A11 A9 Ael A2.8 A162 A25 

JUN 
14... L294 L80 L23 L20 L13 L.5 L2.2 L230 L1.1 

SFP 
13... 242 L59 L23 L29 A20 A.8 A2.5 A175 A1.3 

L

SOLIDS, SOLIDS, L NITRO- 
CHLO- LFLUO- LSILICA, RESIDUE SUM OF LSOLIDS, SOLIDS, AGEN, 

A

SULFATE ARIDE, ARIDE, AnIs- LAT 180 ACONSTI- LDIS- LDIS- LNO2+NO3 

L

Ohs- LDIS- L()IS- LSOLVED LDEG. C TUENTS, LSOLVED LSOLVED LDIS- 
SOLVED SOLVED SOLVED (MG/L DIS- DIS- (TONS (TONS SOLVED 
(MG/L (MG/L (MG/L AS SOLVED SOLVED PER PER (MG/L 

nATF LAS SO4) LAS CL) LAS F) ASIP?) A(MG/1) L(MG/L) LAC-FT) LDAY) LAS N) 

NOV 
16... L56 L36 L.2 L9.3 L374 L351 L.51 L3960 L1.4 

DrC 
28... A48 L25 L.1 L8.3 L-- L273 L.37 L7970 L2.6 
MAP 
2?... L57 L36 L.2 �4.9 L375 L335 L.51 L6330 L1.7 
APR 
05... A46 A26 A.1 A5.0 A314 A269 A.43 A11000 A3.0 

JI IN 
14... 53 L39 L.3 L3.1 A383 A359 L.52 L4310 L.93 

SFP 
13... A60 L47 L.3 L?.9 L395 L329 L.54 A1700 L.49 
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04119300 GRAND RIVER AT EASTMANVILLE, 

MATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

A

NITRO.... NITRO— A pHns_ °HOS- LSEDI— SFD. 

A

GEN, AGEN,AM... ARHOS... APHORUS, APHATE, AMENT♦ ASUSP, 

A

AMMONIA MONIA • ARHOS... APHORUS, AORTHO, AORTHO, ASEDI-.. ADIS... ASIEVE 
DIS... ORGANIC PHORUS, DIS A[Mg... ADIS. AMENT, CHARGE, DIAM. 

A

SOLVED ATOTAL ATOTAL ASOLVED SOLVED LSOLVED LSUS- LSUS- L% FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 

DATE AAS N) AAS N) AAS P) AAS P) AAS P) AAS PO4) A(MG/L) A(T/DAY) A.062 MM 

Nov 
16... A.270 A.90 A.070 A.840 L.040 A.12 A16 A169 A100 

DFC 
78... A.140 A.80 A.220 A.090 A.070 A.21 A84 A2450 A100 

MAR 
22... A.190 A.70 A.040 A.830 L.020 A.06 A13 A219 A94 
APR 
05... A.130 A.70 A.110 A.830 L.010 A.09 A42 A1470 A80 
JUN 
14... A.050 A1.50 A.080 A.060 A.010 A.03 A30 A338 A97 

SrP 
13... L<.010 A.70 A.080 A.010 L<.0)0 L38 A163 A99 

A

ALUM— A REPYL... ACHRO 
INUM, ARSENIC RADIUM, LIUM, CADMIUM MIUM, COBALT, COPPER, IRON, LEAD, 

A

DIS— ADIS— AD1S.. ADIC... ADIS ADIS.... ADIS... ADIS— ADIS— ADIS— 
SOLVED SOLVED SOLVED SOLVED COLVFD SOLVED SOLVED SOLVE° SOLVED SOLVED 

TIME A(UG/L A(UG/L A(UG/L A(UG/L A(00/1 A(11G/L A(UG/L A(UG/L A(UG/L A(UG/L 
DATE 
A

AS AL) AAS AS) AAS RA) AAS PF) AAS CD) AAS CR) AAS CO) AAS CO) AAS FF) AAS P8) 

NOV 
16... L1300 L20 A2 A57 A<1 A<1 A4 A<3 A3 A82 A<1 

MAP 
22... A1220 A30 AI A48 A<1 A<1 A1 A<3 A3 A54 A11 

APR 
05... A1130 L<10 L1 A43 A<1 A2 A<1 A3 A2 A41 A4 

SFP 
13... A1230 A10 A2 A60 A<1 A<1 A<1 A<3 A3 A7 A2 

LITHIUM 
DIS- 
SOLVED 
(UG/L 

DATE AAS LT) 

NOV 

MANGA 
NESE, 
DIS—

SOLVED 
(UG/L 
AS MN) 

MOLY8... ASELF— ASTRON— VANA-• 
MERCURY DENUM, NICKEL, NIUM, SILVER, TIUMe DIUM, ZINC, 

A

DIS— AWS." ADIS-.. ADIS— ADIS... ADIS... ADIS ADIS— 
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 

L

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

A

AS HG) AAS MO) AAS NI) AAS SF) AAS AG) AAS SR) AAS V) AAS ZN) 

16 • • • 11 A12 A.1 A20 A6 A<1 A<1 A260 A<6.0 A<4 
MAP 
2?... A7 A9 A<.1 A<10 A2 A<1 A<1 A210 A<6.0 A4 
APP 
05... A37 A6 A.1 A<10 A4 A<1 A<1 A150 A<6.0 A48 

SEP 
1 3• • • <4 A2 A.1 A<10 A5 <1 <1 A330 A<6.0 A5 
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126 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE• MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 oEn. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


L

DAY MAXLMIN MEANLLMAX MIN MEANLLLMAX MINLLMEANLMAXLMINLMEAN 

OCTOBER NoyFmBER DECEMBER JANUARY 

1 560 520 543 
2 --- 560 530 546 
3 --- --- --- --- 570 520 545 
4 490 470 477 590 530 564 
5 --- 490 460 477 590 580 588 

6 600 585 594 470 460 463 600 560 582 
7 604 592 597 480 430 459 •620 600 608 
8 596 587 591 460 440 451 610 590 599 
9 597 585 589 470 450 462 620 560 594 
10 597 572 583 480 460 470 630 600 615 

11 577 573 575 500 440 469 630 620 623 
12 502 573 576 530 430 474 630 620 623 
13 607 580 594 600 520 571 620 610 617 
14 603 588 596 590 550 582 630 610 618 
15 603 591 599 610 580 601 640 620 634 

16 609 594 598 600 540 573 640 610 620 
17 602 595 598 530 470 490 630 590 620 
18 612 600 606 620 460 528 690 560 606 
19 624 612 619 630 610 623 720 690 697 
20 62? 602 609 630 560 596 720 700 713 

21 61? 587 601 570 480 510 710 700 707 
22 588 585 586 630 470 510 710 700 701 
23 603 586 591 660 600 630 710 700 703 
24 609 592 599 660 640 652 700 690 700 
25 --- --- --- 650 540 603 720 690 700 

26 560 530 548 720 700 705 
27 550 530 544 710 690 698 
28 --- 530 490 510 710 690 698 
?9 --- 520 510 515 710 690 703 
30 520 510 514 720 690 701 
31 540 510 525 720 660 685 

MONTH 720 520 641 

DAY MAXLMEAN MAX MIN MAX MIN MEAN MAX MIN MEANMINL MEAN 


FEBRUARY MARCH APRIL MAY 


1 570 550 558 ---

2 550 530 543 ---

3 550 520 533 

4 520 500 512 ---
5 510 480 495 ---


__-

7 500 480 488 

6 490 480 48? 


__-

8 510 490 500 

9 520 500 513 

10 520 510 517 


11 520 500 509 

12 510 480 492 
 -_- __-

13 480 470 479 
 _-- __-

14 490 450 464 
 __-

15 460 440 453 
 _ 


16 460 440 453 --- --- ---

17 460 440 446 540 500 520 

18 450 440 445 550 530 542 

19 470 450 459 570 550 560 

20 490 470 478 560 540 550 


21 500 490 497 560 540 552 

22 --- --- 510 500 503 560 540 552 

23 660 590 676 530 500 514 560 550 552 

24 620 590 608 530 520 528 --- --- ---

25 600 590 597 540 520 534 --- ---


26 600 590 597 560 520 543 

27 610 600 604 570 560 562 

28 630 540 612 570 560 568 

29 590 570 584 570 540 559 

30 580 560 574 --- --- ---

31 580 560 568 


MONTH 
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 127STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE, MI--CONTINUED 


SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 nEr.. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY MAXLLMIN MEANLLMAX MIN MEANLLLMAX MINLLMEANLMAXLMINLMEAN 

JUNEL JULYLAUGUSTLSEPTEMBER 

1
2 ---

---
--- ---

660 
688 

618L642 559 
662L675 600 

519L536 632 
557L577 613 

602 
599 

615 
606 

3 58? 568 576 671 634L656 603 568L584 640 610 623 
4 577 554 565 644 601L625 613 588L598 647 602 626 
5 568 559 564 644 577L617 627 592L606 610 584 600 

6 572 563 567 620 582L604 636 606L618 611 585 594 
7 578 573 576 622 602L614 636 603L616 589 550 571 
8 589 579 583 649 611L611 609 584L594 602 576 583 
9 595 586 592 649 619L631 621 574L590 602 577 587 
10 628 595 602 650 609�627 628 599L613 599 569 582 

11 615 597 606 607 597L603 625 597L610 597 549 579 
12 616 601 608 654 603L627 622 588L607 554 508 526 
13 618 604 611 654 623L618 635 609L620 577 555 565 
14 637 622 631 649 616L630 619 580L593 580 572 576 
15 665 635 647 645 614L629 586 579L582 597 584 589 

16 656 635 645 649 612L612 585 568L577 612 591 601 
17 669 645 658 652 612L613 584 557L570 629 614 621 
18 671 655 664 654 615L615 594 565L575 640 616 631 
19 667 644 656 637 615L6?4 606 574L585 635 624 629 
20 657 644 650 643 611L627 614 598L606 624 596 605 

21 679 650 666 626 596L610 618 601L607 596 575 585 
22 681 659 669 634 607L623 604 546L581 580 568 575 
23 672 649 660 626 560L586 571 496L521 575 570 571 
24 688 654 669 612 588L601 590 563L574 579 564 572 
25 701 664 679 606 583L590 589 562L575 577 566 573 

26 699 655 670 640 583L602 599 558L572 576 561 567 
27 666 638 650 678 641L654 632 586L601 583 541 568 
28 650 627 641 681 615L615 645 599L620 599 573 586 
29 622 600 607 634 577L597 617 584L596 614 599 605 
30 626 604 612 615 914L959 604 579L584 628 616 621 
31 --- --- --- 615 506L565 629 605L617 --- --- ---

MONTH 688 506L620 645 496L590 647 508 591 

TEMPERATURE, WATER (DFG. C1, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

DAY MAX MIN MEAN MAX MINLMAX MEAN MAX MIN
MEAN MINL MEAN 


OCTOPER NOVEMBER DECEMBER JANUARY 


1 18.5 17.0 18.0 11.0L5.5 4.5 1.5
11.5 11.5 4.0L2.0 1.5 

2 18.5 17.0 17.5 12.0 11.5L8.0 6.5 1.5 1.0
12.0 5.5L 1.5 


17.5 12.0 11.5 8.5L1.0 1.0
3 18.5 18.0 10.5L10.0 9.5 1.0 

4 18.0 17.5 10.5 8.5L10.0 9.5 .5
16.5 9.5 9.5L1.0 .5 

5 18.5 17.0 17.5 8.5 6.5L9.5 9.5 1.0 .5
7.5 9.5L 1.0 


17.5 6.0 8.5L1.0 1.0
6 19.0 18.5 6.5 5.5L9.5 9.0 1.0 

17.5 6.0 7.0L 1.0
7 19.0 18.0 6.5 5.0L8.5 8.0 1.0 1.0 


8 18.0 16.5 17.5 7.5 6.0L7.0 5.5L6.5 1.0 1.0
6.5 1.0 

9 17.0 15.5 16.0 7.0 7.0L5.5 4.0L1.0 1.0
7.0 4.5 1.0 

10 17.0 16.0 16.5 8.0 6.5L4.0 3.0 1.0 1.5
7.0 2.5L2.0 


11 16.5 15.0 15.5 8.5 7.5L2.5 2.0 2.5 2.0
8.0 1.5L 2.0 

12 15.0 14.5 8.0L1.5 1.0 1.5
14.5 9.0 8.5 1.0L2.0 1.5 

13 14.5 13.5 14.n 8.0 6.5L1.0 .5 1.0 1.0 1.0
7.5 .5L

14 13.5 13.5 5.0L.5 .5 1.0
13.0 6.5 6.0 .5L1.0 1.0 

15 13.5 12.0 13.0 5.0 4.5L1.5 1.0L1.0 1.0 .0
4.5 .5 


16 12.0 11.5 3.5L1.5 1.5 .0 0
11.0 4.5 4.0 1.5L .0 

17 11.0 9.5 10.5 4.5 3.5L1.5 1.0 .0 .0
4.0 1.0L .0 

18 11.5 10.5 3.5L1.0 1.0 .0
9.5 4.5 4.0 .5L.0 .0 

19 12.0 10.5 11.5 4.5L 1.0L.0 .0
6.0 5.0 1.5 1.5 .0 

20 12.0 10.5 11.0 8.0 6.0L1.5 1.5 .0 .0 .0
6.5 1.5L


21 10.5 9.5 10.0 7.5L2.0 2.0 .0 .0
8.5 8.0 1.5L.0 

22 9.5 9.0 9.5 8.0 7.0L1.5 1.5 .0 .0 .0
7.5 1.5L

23 9.5 7.5 8.5 7.5 7.0L2.5 2.0 .0 .0 .0
7.5 1.5L


7.5 6.0 2.5L.0
24 9.5 8.5 7.0 5.5L4.0 3.5 .0 .0 

5.0 4.0L .0
25 9.5 7.0 8.5 5.5 4.5L6.0 5.0 .0 .0 


7.5 4.5 4.5 5.5L.0 .0
26 9.5 8.5 4.0L6.0 6.0 .0 

7.5 4.0 3.5 5.5L.0 .0 


28 10.5 9.0 10.0 3.0 3.0L6.5 5.5L6.0 .0 .0 

27 9.5 8.5 3.0L6.5 6.0 .0 


3.0 .0 

29 11.0 10.5 3.5 3.0L5.5 4.5 .5 .0
10.0 3.0 3.5L .5 

30 11.5 10.0 10.5 4.0 3.5L3.5 2.5L3.0 1.0 .5
4.0 .5 


--- L 2.5
31 11.0 10.5 11.0 --- --.. 2.5 2.0L.5 .5 .5 
MONTH 19.0 7.0 13.0 12.0 3.0L10.0 4.0 2.5 .0 .56.5 .5L
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128L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04119300 GRAND RIVER AT EASTMANVILLE• MI--CONTINUED 


TEMPERATURE. WATER (DFG. C). WATFR YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY MAXLLMEANLLMIN MFANLLLMEANLMINL
MIN MAX MAX MINLLMAXLMEAN 


FEBRUARYLMARCHLAPRILLMAY 


1 .5 .0 .5 4.5 3.5 4.0 5.5 5.0 5.5 

2 .5 .0 .0 5.0 4.0 4.5 5.5 5.0 5.5 

3 1.0 .0 .5 6.5 4.5 5.5 5.0 5.0 5.0 

4 .0 .0 .0 7.0 6.0 6.5 5.5 5.0 5.0 - -
5 .0 .0 .0 8.0 6.5 7.5 6.0 5.0 5.5 	 - - -

6 .0 .0 .0 9.0 8.0 8.5 6.0 6.0 6.0 	 - -
7 .5 .0 .0 9.5 8.5 9.0 6.5 6.0 6.5 

8 .5 .0 .5 9.5 9.0 9.5 7.0 6.0 6.5 

9 .5 .5 .5 9.0 7.5 8.5 7.0 6.5 7.0 

10 .5 	 .0 .0 7.5 6.5 7.0 7.0 6.5 7.0 


11 .0 	 .0 .0 6.5 6.0 6.5 7.0 6.5 7.0 ---

12 .5 	 .0 .0 6.5 5.5 6.0 7.5 6.5 7.0 ---

13 1.0 	 .0 .5 6.0 5.5 5.5 8.0 7.5 7.5 --

14 1.0 	 .0 .5 6.5 6.0 6.0 9.0 8.0 9.0 ---

15 1.5 1.0 1.0 6.5 6.0 6.0 9.0 8.0 8.5 


16 2.5 1.5 2.0 7.0 6.5 6.5 8.0 8.0 8.0 ---

17 2.5 2.0 2.5 7.5 7.0 7.0 7.5 7.0 7.5 15.5 15.0 15.5 

18 2.5 2.0 2.0 7.5 7.5 7.5 7.0 6.0 6.5 15.5 15.0 15.0 

19 3.0 2.0 2.5 7.5 6.5 7.0 6.0 5.5 5.5 15.5 14.5 15.0 

20 3.5 2.5 3.0 6.5 5.5 6.0 6.0 5.0 5.5 15.0 15.0 15.0 


21 4.0 3.0 3.5 5.0 3.5 4.5 7.0 6.0 6.0 15.5 14.5 15.0 

22 4.0 3.5 4.0 4.0 3.0 3.5 8.5 7.0 7.5 15.5 15.0 15.5 

23 4.5 4.0 4.0 3.5 2.5 3.0 10.0 8.5 9.0 15.0 15.0 15.0 

24 4.0 3.5 4.0 3.5 2.5 3.0 11.0 9.5 10.5 --- ---

25 3.5 3.0 3.5 3.5 2.5 3.0 11.5 10.5 11.0 	 - - -

26 3.5 2.5 3.0 3.5 3.0 3.0 12.5 11.5 12.0 

27 3.5 2.5 3.0 3.5 3.0 3.0 13.5 12.0 12.5 

28 4.0 3.0 3.5 4.0 3.5 3.5 13.5 13.0 13.0 

29 --- --- --- 4.5 3.5 4.0 13.5 12.5 13.0 

30 ---	 5.0 4.0 4.5 --- --- ---

31 5.5 4.5 5.0 


MONTH 4.5 .0 1.5 9.5 2.5 5.5 


DAY MAX 	 MIN MEAN MAX MTN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE JULY AUGUST SEPTEMBER 


1 	 24.0 22.5 23.5 26.5 25.5 26.0 24.5 24.0 24.5

2 --- --- 25.0 23.5 24.0 26.5 25.0 25.5 24.5 23.5 24.0

3 15.5 15.5 15.5 26.0 24.0 25.0 26.0 25.0 25.5 24.5 24.0 24.0

4 15.5 15.0 15.0 25.5 24.5 25.0 26.5 25.0 25.5 24.5 23.5 24.0

5 16.0 15.0 15.5 25.0 23.5 24.0 26.0 25.0 25.5 24.5 24.0 24.5 


6 16.5 15.5 16.0 23.5 22.0 23.0 27.0 25.0 26.0 24.5 23.5 24.0

7 17.5 16.0 17.0 23.5 21.5 22.5 27.0 25.5 26.5 23.5 22.5 22.5 

8 18.0 16.5 17.0 23.0 21.5 22.5 27.0 25.5 26.5 23.0 21.5 22.0
9 19.0 17.0 18.0 24.0 22.0 23.0 26.5 25.0 26.0 23.5 22.0 23.0 

10 22.0 18.5 19.0 24.0 22.5 23.5 25.5 24.0 24.5 ?4.0 23.0 23.5 


11 21.5 19.5 20.5 25.5 23.5 24.5 24.0 22.5 23.0 24.0 22.5 23.5 

12 23.0 20.5 21.5 26.0 24.5 25.0 23.0 21.0 22.0 22.5 21.5 22.0

13 24.0 21.5 23.0 26.5 24.5 25.5 23.5 21.0 22.5 21.5 20.5 21.0
14 ?4.5 22.5 ?3.5 27.0 25.0 26.0 24.0 22.0 23.0 20.5 19.5 19.5

15 24.5 23.5 24.0 27.5 26.0 27.0 24.0 22.5 23.5 19.5 18.0 18.5 


16 24.5 23.0 24.0 28.0 26.5 27.5 24.5 23.5 24.0 18.0 17.5 18.0

17 74.0 22.5 23.5 28.0 27.0 27.5 25.0 24.0 24.5 18.0 17.5 18.0

18 24.0 22.0 23.0 27.5 26.5 27.0 25.5 24.5 25.0 19.0 17.5 18.5

19 74.0 22.0 23.0 28.0 26.5 27.0 27.0 25.0 26.0 19.5 18.5 19.0
20 24.5 22.5 23.5 28.0 26.5 27.0 27.0 26.0 26.5 19.5 18.5 19.0 


21 25.0 23.5 24.5 28.5 26.5 27.5 26.5 25.5 26.0 18.5 17.0 18.0

22 25.5 24.0 25.0 27.5 26.5 27.5 26.0 24.5 25.5 17.0 15.0 16.0

23 26.0 24.5 25.0 27.5 26.5 27.0 25.0 24.0 24.5 15.0 14.0 14.5

24 26.0 24.5 25.5 27.5 26.0 26.5 24.5 23.5 24.0 15.0 13.5 14.0

25 76.5 24.5 25.5 27.0 26.0 26.5 24.5 24.0 24.0 14.5 14.0 14.0 


26 27.0 25.0 26.0 27.5 25.5 26.5 24.5 24.0 24.0 14.0 13.5 14.0 

27 26.5 
 25.0 26.0 27.0 25.5 26.5 25.0 24.0 24.5 15.5 13.5 14.0

28 24.5 22.5 24.0 26.5 25.5 26.0 25.5 24.5 25.0 16.5 15.0 15.5

29 23.0 21.5 22.0 26.5 29.5 26.0 26.0 24.5 25.5 17.5 16.0 17.0

30 73.5 21.5 22.5 27.5 26.0 26.5 25.5 25.0 25.5 18.0 16.5 17.5
31 --- --- --- 27.5 26.5 27.0 25.0 24.5 24.5 --- --- ---

MONTH 
 27.0 15.0 21.5 28.5 21.5 25.5 27.0 21.0 25.0 24.5 13.5 19.5 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04121300 CLAM RIVER AT VOGEL CENTER, MI 


LOCATION.--Lat 44°12'02", long 85°03'10", in SW1/4 NW1/4 sec.21, T.21 N., R.6 W., Missaukee County, Hydrologic 

Unit 04060102, on left bank 10 ft downstream from bridge on county road, 0.5 mi north of Vogel Center, and 

3.5 mi southeast of Falmouth. 


DRAINAGE AREA.--243 mil. 


PERIOD OF RECORD.--June 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,130 ft from topographic map. 


REMARKS.--Records good except those for the winter period, which are poor. Some regulation at low flow by dams 

above station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--17 years, 124 ft3/s, 6.93 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,150 ft3/s Apr. 13, 1971, gage height, 6.33 ft; 

minimum, 29 ft /s Nov. 3, 1969, result of freezeup. 


EXTREMES kOR CURRENT YEAR.--Maximum discharge, 364 ft3/s Apr. 15, gage height, 4.17 ft, only peak above base of 

350 ft /s; minimum, 57 ft /s Sept. 13, 14, 15; minimum gage height, 2.49 ft Oct. 4, 5, 6. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VA! UES 

DAY� OCT� DEC� FEB� 4PR� JUN� AUG�NOV� JAN� MARLMAY� JUL� SEP 

1 63 68 131 178 125 142 164 150 224 89 73 64 
2 61 97 141 175 120 15U 117 165 207 90 72 63 
3 61 100 225 169 120 159 204 178 193 91 68 63 
4 60 97 24/ 164 120 162 221 152 188 84 68 61 
5 59 96 248 16/ 120 174 252 130 193 80 67 61 

6 60 97 299 169 118 190 250 118 192 77 66 64 
7 60 97 301 loo 115 216 235 134 186 75 66 68 
8 60 102 254 16U 115 243 222 238 177 73 65 66 
9 60 102 209 lbo 112 253 212 271 165 71 62 62 

10 65 103 166 165 11U 240 263 206 155 /1 64 61 

11 67 119 115 175 105 206 309 156 146 69 108 62 
12 71 147 160 152 103 178 267 132 140 67 146 60 
13 69 179 147 15U 114 163 226 120 131 65 123 60 
14 66 172 150 150 122 156 264 122 110 64 90 58 
15 64 147 145 145 117 152 340 16b 103 63 79 58 

16 64 126 142 145 116 146 337 177 99 62 74 66 
17 66 117 140 143 123 142 262 151 95 63 71 79 
18 66 113 139 142 121 144 223 135 108 64 69 94 
19 65 110 14U 142 121 195 203 148 90 71 67 122 
20 93 116 142 140 137 253 199 216 86 69 65 152 

21 136 124 145 140 152 214 196 240 83 76 67 178 
22 115 124 147 14U 163 155 182 230 81 85 93 164 
23 100 117 14/ 140 160 202 172 217 80 80 118 145 
24 91 114 140 131 166 197 166 223 78 74 98 132 
25 86 108 250 138 156 1f-,b 162 225 77 69 80 112 

26 84 110 270 135 139 172 156 220 75 67 74 99 
27 79 106 246 135 131 164 154 211 83 66 70 91 
28 78 102 225 128 132 164 152 198 113 68 69 85 
29 82 117 222 128 --- 161 152 207 108 69 67 78 
30 85 125 186 126 158 152 234 91 69 66 74 
31 84 --- 180 125 156 --- 238 --- 69 64 ---

TOTAL 2320 3472 6029 4629 3559 5619 6492 5706 3857 2250 2429 2602 
MEAN 74.8 116 194 149 127 181 216 184 129 72.6 78.4 86.7 
MAX 136 179 301 116 166 253 340 271 224 91 146 178 
MIN 59 88 131 125 103 142 152 118 75 62 62 58 
CFSM .31 .48 .80 .61 .52 .75 .89 .76 .53 .30 .32 .36 
IN. .36 .53 .42 .71 .54 .56 .99 .87 .59 .34 .37 .40 

CAL YR 1982 TOTAL 41360�MEAN 113�MAx 530�MIN 56�CFSM .41�IN b.33 
wTR YR 1983 TOTAL 48966�MEAN 134�mAX 340�MIN 58�CFSM .55�IN 7.50 
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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 NW1/4 NE1/4 sec.3, T.17 N., R.8 W., Osceola County, Hydrologic Unit 

04060102, on right bank 500 ft downstream from bridge on U.S. Highway 10 in Evart, 0.4 mi 

upstream from Twin Creek, and at mile 123.9. 


DRAINAGE AREA.--1,450 mi2,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 National Geodetic Vertical Datum of 1929. 

Prior to Nov. 7, 1956, nonrecording gages at sites 400 ft and 500 ft upstream at present datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are poor. Some regulation during 

low flow from dams above station. 


AVERAGE DISCHARGE.--51 years, 998 ft3/s, 9.35 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,790 ft34s Mar. 29, 1976; maximum gage height, 

14.42 ft Apr. 9, 1959; minimum discharge observed, 164 ft /s Dec. 20, 1947, result 

of freezeup. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,670 ft3/s Apr. 16, 17; maximum gage height, 10.48 ft Apr. 17; 

minimum discharge, 383 ft /s Sept. 15; minimum gage height, 6.70 ft Aug. 10, Sept. 15. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLDEC JAN FEB MAR APR MAY JUNLJUL AUG SEP 

1 552 816 1160 1710 943 1360 1770 1300 2320 950 438 462 
2 534 861 1380 1640 944 1400 1930 1410 2190 875 434 452 
3 528 879 2340 1510 962 1430 2130 1490 2110 833 461 447 
4 522 885 2670 1390 942 1490 2370 1510 2070 815 445 437 
5 516 881 3010 1420 940 1590 2450 1480 2130 779 433 427 

6 510 885 3300 1380 920 1800 2490 1430 2030 733 422 588 
7 510 880 3120 1370 900 2120 2440 1480 1900 697 417 532 
8 505 891 3020 1340 880 2410 2360 2110 1800 673 413 479 
9 500 904 2850 1220 880 2.660 2300 2330 1750 656 414 463 
10 516 940 2620 1280 880 2670 2580 2420 1690 628 416 445 

11 528 1010 2450 1400 880 2630 2690 2290 1550 609 471 428 
12 540 1160 2190 1420 880 2510 2760 2130 1440 592 529 417 
13 570 1330 2000 1260 880 2360 2670 2070 1350 575 573 406 
14 570 1390 1860 1150 870 2210 2970 2010 1270 533 592 398 
15 576 1350 1820 1100 864 2110 3410 1950 1190 508 546 385 

16 558 1270 1680 1050 895 1970 3550 1890 1120 484 511 428 
17 564 1230 1530 860 988 1830 3600 1830 1060 467 487 454 
18 582 1200 1340 700 1080 1730 3230 1710 1000 465 476 649 
19 570 1170 1340 655 1100 1900 2810 1700 969 464 466 769 
20 654 1200 1290 691 1240 2060 2510 1880 922 445 448 957 

21 774 1270 1300 820 1580 2160 2300 1920 885 446 439 1260 
22 854 1290 1220 896 1690 1990 2130 1900 851 459 476 1190 
23 855 1280 1200 1010 1650 1840 1960 1910 826 477 497 1120 
24 842 1260 1280 1100 1660 1850 1810 1920 798 471 525 1030 
25 838 1210 1560 1120 1540 1790 1680 1980 769 452 535 953 

26 842 1160 1730 1110 1410 1740 1570 2020 769 430 518 926 
27 843 1110 1750 1090 1400 1710 1480 1980 784 407 505 884 
28 837 1060 1800 1020 1350 1720 1420 1900 936 441 493 839 
29 828 1070 1870 976 --- 1720 1390 2050 929 452 477 791 
30 818 1110 1800 962 1710 1350 2320 926 445 481 741 
31 804 --- 1710 954 1720 --- 2380 --- 438 475 ---

TOTAL 20040 32952 60190 35604 31148 60200 70110 58700 40334 17699 14813 19757 
MEAN 646 1098 1942 1149 1112 1942 2337 1894 1344 571 478 659 
MAX 855 1390 3300 1710 1690 2670 3600 2420 2320 950 592 1260 
MIN 500 816 1160 655 864 1360 1350 1300 769 407 413 385 
CFSM .45 .76 1.34 .79 .77 1.34 1.61 1.31 .93 .39 .33 .45 
IN. .51 .85 1.54 .91 .80 1.54 1.80 1.51 1.03 .45 .38 .51 

CAL YR 1982 TOTAL 409820LMAX 4200 MIN 408LLIN 10.51
MEAN 1123L CFSM .77L

WTP YR 1983 TOTAL 461547LMAX 3600LCFSM .87LIN 11.84
MEAN 1265LMIN 385L
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STREAMS TRIBUTARY TO LAKE MICHIGAN 131 

04121500 MUSKEGON RIVER AT EVART, MI--CONTINUED 

WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: November 1956 to current year. 


INSTRUMENTATION.--Temperature recorder since November 1956. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 28.0°C July 1, 1963, July 20, 1977; minimum, 0.0°C on many days during winter 

periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 27.0°C July 20; minimum, 0.0°C on many days during winter period. 


TEmPERATURt, WATER (DEG. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


UAYLMIN MINLLLMINLLMINLLMINLLMIN
MAX	LMAX MAX MAX MAX MAXL


OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 


1 16.5 15.5 9.0 8.5 3.5 2.0 .0 .0 .0 .0 3.0 2.0 

2 16.0 14.5 9.0 9.0 5.5 3.5 .0 .0 .0 .0 3.0 3.0 

3 15.5 14.5 9.0 8.5 8.0 5.5 .0 .0 .0 .0 3.5 3.0 

4 15.0 12.0 8.5 6.5 N.0 8.0 .0 .0 .0 .0 3.5 3.5 

5 14.5 12.0 6.5 5.5 8.0 6.5 .0 .0 .0 .0 4.0 3.5 


6 16.0 13.5 5.5 4.5 6.5 6.0 .0 .0 .0 .0 4.0 4.0 

7 16.0 15.0 5.0 4.0 6.0 4.0 .0 .0 .0 .0 4.5 4.0 

8 15.5 13.5 5.5 5.0 4.0 2.0 .0 .0 .0 .0 4.5 4.5 
9 14.5 13.0 5.5 5.0 2.0 1.0 .0 .0 .0 .0 4.5 4.0 

10 14.0 12.0 5.0 5.0 1.0 .0 .5 .0 .0 .0 4.0 3.0 


11 13.5 11.0 5.5 5.0 .0 .0 .5 .5 .0 .0 3.0 2.0 

12 11.5 10.5 6.5 5.5 .0 .0 .5 .5 .0 .0 3.0 2.0 

13 11.0 10.5 6.0 5.0 .0 .0 .5 .5 .0 .0 3.5 3.0 

14 10.5 10.0 5.0 4.0 .0 .0 .5 .0 .0 .0 4.0 3.5 

15 10.0 9.5 4.0 3.0 .0 .0 .0 .0 .0 .0 4.5 4.0 

16 9.5 8.0 3.0 2.0 .0 .0 . .0 .0 .0 4.5 4.0 

17 8.5 7.0 2.0 2.0 .0 .0 .5 .5 .5 .0 4.5 4.0 

18 9.0 7.0 2.0 2.0 .0 .0 .5 .5 .0 .0 4.5 4.5 

19 10.0 9.0 4.0 2.0 .0 .0 .5 .5 .5 .0 4.5 4.0 

20 10.0 8.5 5.5 4.0 .0 .0 .5 .5 1.0 .0 4.0 3.5 

21 8.5 8.0 6.0 5.5 .0 .0 .5 .0 .5 .0 3.5 .5 

22 8.0 7.0 5.5 5.0 .0 .0 .0 .0 .5 .0 1.0 .5 

23 7.0 b.0 5.0 5.0 .5 .0 .0 .0 1.5 .5 .5 .0 
24 6.5 5.5 5.0 4.0 1.0 .5 .0 .0 1.5 1.5 .5 .0 

25 6.5 5.5 4.0 3.0 2.0 1.0 .0 .0 1.5 1.0 .5 .0 


26 6.5 5.5 3.0 3.0 2.0 2.0 .0 .0 1.0 .5 .5 .0 

27 . 6.5 6.0 3.0 2.0 2.0 1.5 .5 .0 1.5 1.0 .5 .5 

28 8.0 6.5 2.0 1.5 1.5 1.5 .5 .0 3.0 1.5 1.5 .5 

29 8.5 8.0 1.5 1.0 1.5 .5 .0 .0 --- --- 2.0 1.0 

30 9.0 8.0 2.0 1.5 .5 .0 .0 .0 --- 3.0 1.5 

31 9.0 8.5 --- --- .0 .0 .0 .0 --- 3.5 2.0 


MONTH 16.5 5.5 9.0 1.0 8.0 .0 .5 .0 3.0 .0 4.5 .0 
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 STWtAMS TRIBUTARY TO LAKE MICHIGAN
132 


04121500 MUSKEGON RIVER AT EVART. MI--CONTINUED 


TEmPERATURt. wATcH (DEG. C). WATER YEAR OCTOHER 19i32 TO SEPTEMBER 1983 

L
DAY MAX 818 MAX MIN mAA MINLMINLLMAX MINLLMINMAX MAXL

APRIL mAy JUKE JULY AUGUST SEPTEMBER 

1 3.5 3.0 12.0 10.5 13.0 11.5 2.0 20.0 23.5 21.0 22.0 19.0 
2 3.5 3.0 11.5 10.5 14.0 13.0 23.5 21.0 23.5 19.5 22.0 18.5 
3 3.0 J.0 10.5 4.0 14.0 14.0 24.5 ee.0 23.0 20.0 23.0 19.0 
4 3.0 3.0 9.5 8.5 14.5 14.0 24.0 23.0 21.5 20.0 22.0 19.0 

5 3.5 3.0 10.0 8.5 14.5 14.0 23.5 20.0 23.0 19.5 22.0 19.5 


b 3.5 J.5 10.0 9.5 15.0 14.0 21.0 18.0 24.0 2U.0 21.5 20.0 

7 4.0 3.5 10.0 9.0 16.0 14.0 21.0 18.0 25.0 20.5 20.0 18.0 
8 5.0 4.0 9.5 8.5 16.0 14.5 21.5 19.0 24.0 20.5 20.0 16.5 
9 5.0 4.5 10.0 9.0 16.5 15.0 23.0 20.5 23.0 19.5 21.0 17.0 

10 5.0 4.5 11.5 9.5 18.5 16.0 23.0 20.0 21.0 16.5 23.0 19.0 

11 5.0 5.0 13.5 11.0 19.5 18.0 24.0 20.5 16.5 16.0 22.0 19.5 
12 6.0 5.0 15.0 13.0 20.5 19.0 25.0 22.0 18.5 14.5 20.0 17.0 
13 6.0 o.0 16.0 14.5 21.5 20.0 25.0 21.5 19.5 16.0 18.0 15.5
14 7.0 6.0 16.0 15.0 72.0 21.0 25.5 21.5 19.5 16.5 16.0 13.5 
15 7.0 6.0 15.0 14.0 22.0 21.0 26.0 23.5 21.0 18.5 15.0 13.0 

16 6.0 5.0 14.5 12.0 21.5 20.5 20.0 24.0 22.0 19.0 13.5 13.0 
17 5.0 4.5 13.0 11.0 21.5 19.5 26.0 24.0 21.5 20.0 14.5 13.0 

18 5.0 5.0 13.5 11.5 21.0 19.0 26.0 23.0 23.5 19.5 15.5 14.0 
19 5.0 4.5 13.5 12.0 21.5 14.5 26.5 23.5 24.5 20.5 15.5 14.5 
20 5.5 5.0 13.0 13.0 21.5 19.5 27.0 23.5 24.0 21.0 15.0 14.5 

21 6.5 5.5 14.0 13.0 23.0 20.0 26.0 23.5 23.0 19.5 14.5 13.0 
22 8.5 6.5 14.0 14.0 23.5 20.5 24.5 21.0 20.5 19.5 13.0 12.0 
23 8.5 6.5 14.0 13.5 24.0 21.0 24.0 22.0 20.5 16.5 12.0 11.0 
24 9.5 8.5 14.0 12.0 23.5 21.0 24.0 20.5 21.5 17.0 11.5 10.0 
25 10.5 9.0 14.0 13.5 24.0 71.0 24.0 20.5 21.0 19.0 11.0 10.5 

26 11.0 10.0 13.5 12.0 24.5 21.5 24.0 20.5 20.5 19.0 11.5 10.5 
27 13.0 11.0 13.0 11.5 24.0 20.0 23.5 20.5 21.5 19.5 14.0 11.5 
28 13.0 11.5 13.5 12.0 20.5 19.0 23.0 21.0 23.0 19.5 15.0 13.5 
29 11.5 10.5 13.5 13.0 20.0 18.5 22.0 21.0 23.5 20.0 15.5 14.0 
30 11.5 11.0 13.0 12.0 20.0 19.5 25.0 21.0 23.0 20.0 16.0 14.5 
31 --- --- 12.0 11.5 --- --- 24.5 22.0 22.0 19.0 --- ---


mON1H 13.0 J.0 16.0 8.5 ?4.5 11.5 27.0 18.0 25.0 14.5 23.0 10.0 




133 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MI 


LOCATION.--Lat 43°30'09", long 85°20'33", in SW1/4 SW1/4 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 downstream from 

Rustford Dam, and 5.2 mi east of Morley. 


DRAINAGE AREA.--138 mi2. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--October 1966 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 920 ft, from topographic map. 


REMARKS.--Water-discharge records good except those for the winter period, which are poor. Some regulation by 

dams above station. 


AVERAGE DISCHARGE.--17 years, 126 ft3/s, 12.40 in/yr. 


EXTREMES FOR PERIQD OF RECORD.--Maximum discharge, 1,390 ft3/s July 18, 1982, gage height, 6.98 ft; 

minimum, 22 ft /s July 21, 1979, gage height, 1.53 ft. 

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

DischargeLGage heightL Disch.prgeLGage height 
DateL(ft3/s)L(ft)LDateLTimeL(ft /s)L(ft)TimeL


Dec. 3 0430LL*632L*4.35LApr. 14L
1930L490L3.78 


Minimum discharge, 34 ft3/s June 22, gage height, 1.59 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


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

1 86 169 163 190 128 146 213 115 187 100 77 89 
2 83 323 246 180 130 146 246 177 160 107 71 70 
3 75 285 596 169 145 151 279 183 157 109 67 61 
4 68 231 533 169 137 161 310 166 186 102 67 61 
5 69 184 472 150 130 165 302 150 184 80 64 59 

6 71 165 469 153 127 198 287 140 175 70 63 96 
7 71 150 404 157 126 238 268 149 154 68 61 102 
8 69 142 330 153 124 265 252 237 140 65 59 82 
9 68 136 263 149 123 285 242 229 130 64 58 82 
10 73 157 220 173 121 261 305 183 121 64 59 75 

11 78 178 205 215 120 242 306 158 107 63 94 81 
12 77 253 190 188 120 191 268 145 103 60 82 81 
13 76 247 183 174 116 174 236 135 98 58 74 74 
14 76 215 163 163 118 168 401 132 93 58 69 68 
15 77 181 171 157 126 162 461 130 90 58 67 59 

16 77 160 179 160 140 154 398 124 87 58 64 86 
17 91 149 176 155 191 150 299 122 84 56 63 90 
18 91 142 169 155 188 156 241 120 81 58 62 148 
19 89 140 176 155 171 221 205 156 70 64 60 183 
20 125 181 181 150 198 218 190 192 70 61 58 157 

21 143 206 173 145 206 187 180 163 66 59 59 154 
22 126 185 166 133 204 178 169 153 61 61 127 137 
23 118 185 169 150 200 179 162 159 62 60 105 120 
24 114 183 239 147 188 175 154 148 62 59 81 112 
25 110 163 322 140 164 169 147 164 63 58 72 112 

26 107 151 316 134 149 164 140 164 61 56 72 117 
27 106 141 278 130 145 166 135 146 64 58 70 108 
28 102 136 298 125 142 182 138 135 112 73 68 99 
29 101 165 304 119 --- 195 129 176 97 78 66 90 
30 101 172 254 127 189 116 216 94 82 71 93 
31 110 --- 210 131 193 --- 208 --- 74 90 ---

TOTAL 2828 5475 8218 4796 4177 5829 7179 4975 3219 2141 2220 2946 
MEAN 91.2 183 265 155 149 188 239 160 107 69.1 71.6 98.2 
MAX 143 323 596 215 206 285 461 237 187 109 127 183 
MIN 68 136 163 119 116 146 116 115 61 56 58 59 
CFSM .66 1.33 1.92 1.12 1.08 1.36 1.73 1.16 .78 .50 .52 .71 
IN. .76 1.48 2.22 1.29 1.13 1.57 1.94 1.34 .87 .58 .60 .79 

CAL YR 1982 TOTAL 54185AMAX 1120ACFSM 1.07A
MEAN 148AMIN 63AIN 14.61 

WTR YR 1983 TOTAL 54003A MIN S6AIN 14.56
MEAN 148 MAX 596AAACFSM 1.07A
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134 STREAMS TIBUTARY TO LAKE MICHIGAN 

04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: November 1966 to current year. 

INSTRUMENTATION.--Temperature recorder since November 1966. 

REMARKS.--Temperature recorder clock stopped Oct. 1-26 (range in temperature 5.0 to 16.0), Oct. 28 to Nov. 30 
(range in temperature 1.5 to 10.0°C) Dec. 31 to Mar. 28 (range in temperature 1.0 to 8.0°C), May 14 to Aug. 
16 (range in temperature 9.0 to 26.5uC). 

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 recorded, 25.5°C Aug. 19; minimum, 1.0°C on many days during winter period. 

TEMPERATURE, WATER (UFO. C1, WATFk YEAR OCTOHER 1982 TO SERTEMHEH 1983 

DAY
_

MAX_ MAX_MINAMINAMINAMIN MAX_MAXLMAXAMAX__ MIN 

OCTOHEH_ NOVEM8tR UECEMHER_ JANUARY FEBRUARY MARCH 

1 7.0_4.5 
2 10.5_7.0 
3 11.0_10.5 
4 11.0_8.5 
5 8.5_8.0 

6 8.0 5.5 
7 5.5 3.5 
8 3.5 2.5 
9 2.5 1.5 

10 2.0 1.5 

11 2.0 1.5 
12 1.5 1.0 
13 1.5 1.0 
14 2.5 1.5 
15 3.0 2.5 

16 3.0 2.0 
17 2.0 1.0 
18 2.5 1.5 
19 3.5 2.5 
20 3.5 3.0 

el 3.0 2.5 
22 2.5 2. 
23 4.5 2.5 
24 4.5 4.5 

25 
 5.5 4.5 

26 5.5 4.0 
21 8.0 5.0 4.0 3.5 
48 4.5 3.5 .•... ---
29 3.5 1.5 5.5 4.5 
30 1.5 1.5 6.0 3.0 
dl --- --- 7.0 4.0 



--- 

STREAMS TRIBUTARY TO LAKE MICHIGANA
135 


04121900 LITTLE MUSKEGON RIVER NEAR MORLEY• MI--CONTINUED 


TEMPERATURE, WATER (DEG. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


L

MIN MINLLLMINLMINLLMAXL
DAY MAXLMAX MAXAMAX MAX MINLLMIN 


APRIL MAYLJUNE JULY AUGUST SEPTEMBER 


1 7.0 4.5 13.0 10.5 21.5 18.0 

2 6.5 3.0 12.5 11.0 21.5 18.0 

3 4.0 3.0 11.0 9.5 22.0 17.5 

4 5.0 4.0 11.5 8.5 21.5 17.5 

5 6.5 4.0 12.s 9.0 22.0 18.5 


6 6.5 5.5 12.5 10.5 21.0 19.0 

7 6.0 5.5 12.0 11.5 19.5 16.5 

8 8.5 5.0 12.5 9.0 19.0 15.5 

9 8.5 0.0 12.5 9.0 21.0 16.5 

10 6.5 5.5 I4.0 10.0 23.0 19.0 


11 6.5 0.0 16.0 11.0 21.5 18.5 

12 9.5 0.0 16.0 13.0 18.5 16.0 

13 9.5 8.0 17.0 13.5 17.5 15.0 

14 10.5 8.5 15.5 13.0 

15 9.0 8.5 14.5 12.5 


lb 6.5 4.5 --- --- 13.5 12.5 

17 6.5 4.5 22.0 19.5 15.0 13.0 

18 6.0 4.0 24.5 19.5 16.0 14.5 

19 6.5 3.0 25.5 21.0 16.0 15.5 

20 8.5 4.5 25.0 21.5 16.0 15.0 

21 10.5 0.0 22.0 19.0 15.0 13.0 

22 12.0 8.5 21.0 19.5 13.0 11.5

23 11.5 9.5 21.0 17.5 12.0 10.5 


•
24L12.0 8.0 21.0 11.0 12.0 10.0 

25 11.0 0.0 20.0 18.0 12.0 11.5 


26 11.0 0.5 20.5 18.0 12.0 11.5 

27 14.0 1u.5 22.0 19.0 14.5 12.0 

28 13.5 9.5 23.5 19.0 15.5 13.0 

29 12.0 8.5 23.0 19.0 16.0 13.0 

30 12.0 lu.5 21.5 19.0 16.0 13.5 

31 --- 21.5 18.0 ---


MONTH 14.0 3.0 23.0 10.0 




136L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122000 MUSKEGON RIVER AT NEWAYGO, MI 


LOCATION.--Lat 43°25'20", long 85°48'04", in NE1/4 NE1/4 sec.24, T.12 N., R.13 W., Newaygo County, Hydrologic Unit 

04060102, on left bank near nonoperative powerplant at Newaygo, 600 ft downstream from Penoyer Creek and 

at mile 39.1. 


DRAINAGE AREA.--2,350 mi2, 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.L
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 National Geodetic Vertical Datum of 1929. October 1930 

to January 1939, nonrecording gage, and Jan. 31, 1939, to Sept. 30, 1963, water-stage recorder at present site 

at datum 40.0 ft lower. 


REMARKS.--Records good except those for periods of no gage-height record, Oct. 1 to Nov. 1, Dec. 16 to Feb. 26, 

which are fair. Flow regulated by powerplants above station, the largest of which are Croton Dam, Hardy Dam 

(since 1931), and Rogers Dam. Since Dec. 27, 1965, powerplant at Newaygo nonoperative, and in January 1969, 

dam at Newaygo was removed. Several observations of water temperature were made during the year. National 

Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--61 years (water years 1910-14, 1917-19, 1931-83), 1,968 ft3/s, 11.37 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 14,950 ft3/s Mar. 25, 1913; minimum, 52 ft3/s 

Oct. 2, 1965, gage height, 5.31 ft,result of regulation during pipeline repair; minimum daily, 330 ft3/s 

Feb. 15, 1914. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 6,720 ft3/s Dec. 4, gage height, 10.50 ft; 

maximum gage height, 10.51 ft Dec. 3; minimum discharge. 880 ft3/s July 20, gage height, 6.58 ft, but 

may have been less during period of no gage-height record Oct. 1 to Nov. 1. 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY NOVL JUL
OCT DEC JAN FEB MARAAPR MAY JUNLAUG SEP 


1 1480 1800 2840 2900 2550 2650 2840 2290 3500 1950 1650 1260 

2 1200 2730 2620 2500 2500 2200 2870 2840 3600 2100 1450 1260 

3 1000 2640 5640 2900 2600 1500 3660 3230 3500 2120 1080 1080 

4 1030 1970 6680 2650 2300 1250 4220 2820 3450 1460 1230 1080 

5 1040 1970 6650 2500 2500 2100 4110 2680 3000 1060 1230 1080 


6 1420 1030 6620 3100 2100 1700 3720 2300 3200 1600 1350 1470 

7 1250 1490 6610 3000 1050 2600 3720 2570 3660 1870 1070 1990 

8 1430 1710 6290 1470 2500 3500 3710 3540 3300 1330 1060 1720 

9 1030 2290 5120 3200 2500 3600 3710 4280 3400 1220 1060 1490 

10 1020 2010 3470 3400 2200 3550 3710 4220 2470 1320 1090 1080 


11 1030 2120 3000 3050 1950 3500 4290 3600 2310 1270 1260 1080 

12 1100 2480 3420 3300 2000 1450 4870 3360 2310 1480 1520 1080 

13 1350 2690 2360 3200 2100 3450 4130 3360 2300 1620 1230 1070 

14 1520 2750 3770 3200 2100 1500 4430 3380 2300 1280 1350 1070 

15 1070 2120 3470 2500 2200 1500 5920 3380 2300 1540 1320 1080 


16 1330 2990 3600 2000 2300 3450 6180 2670 2290 1060 1230 1410 

17 1070 2070 2500 1950 2450 3000 5900 2910 1720 1070 1230 1220 

18 1080 2780 2100 2300 2600 2300 5250 2300 1600 1060 1180 1690 

19 1300 1990 2000 1750 2300 2990 4520 2850 1620 1350 1080 2180 

20 1500 2030 2250 1700 2000 3410 3490 3500 1810 1080 1070 2320 


21 2000 2100 2500 2700 2100 1410 3650 3550 1660 1080 1210 2520 

22 2300 2240 2750 1630 3000 3410 3710 3450 1890 1080 1470 3150 

23 1400 2880 2700 2400 3400 3400 3560 3500 1640 1070 1730 2490 

24 1450 2980 2600 2550 3350 3400 3020 3300 1580 1070 1290 2020 

25 1600 2730 3400 2600 2550 3390 3100 3100 1380 1060 1080 1790 


26 1900 2310 3700 2600 2700 2540 2580 3250 1480 1070 1080 1880 

27 2000 1980 3700 2300 2500 2960 2510 3350 1440 1060 1260 1860 

28 1650 1940 3700 2150 2220 2250 2360 3300 1980 1290 1260 1890 

29 1600 1960 3650 2400 --- 2320 2640 3400 1790 1500 1260 1870 

30 1300 2510 3500 2700 2840 2430 3550 1800 1080 1260 1860 

31 090 --- 3200 2600 1290 --- 3550 --- 1470 1260 ---


TOTAL 42340 67290 116410 79200 68220 90430 114810 99380 70280 41670 38900 49040 

MEAN 1366 2243 3755 2555 2436 2917 3827 3206 2343 1344 1255 1635 

MAX 2300 2990 6680 3400 3400 3600 6180 4280 3660 2120 1730 3150 

MIN 890 1030 2000 1470 1050 1250 2360 2290 1380 1060 1060 1070 

CFSM .58 .95 1.60 1.09 1.04 1.74 1.63 1.36 1.00 .57 .53 .70 

IN. .67 1.07 1.84 1.25 1.08 1.43 1.82 1.57 1.11 .66 .62 .78 


CAL YR 1902 TOTAL 831340LMAX 6680LCFSM .97L
MEAN 2278LMTN 890LIN 13.16 

WTP YR 1983 TOTAL 877970LMEAN 2405LMAX 6680LCFSM 1.02L
MTN 890LIN 13.90 
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04122030 MUSKEGON RIVER NEAR BRIDGETON, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 43°19'05", long 86°02'11", in SW1/4 NW1/4 sec.30, T.11 N., R.14 W., Newago County, Hydrologic Unit 
04060102, at bridge on Maple Island Road, 5 mi southwest of Bridgeton, 13 mi upstream from Muskegon Lake, 
and 20 mi downstream from gaging station at Newaygo. 

DRAINAGE AREA.--2,420 mi2, approximately. 

PERIOD OF RECORD.--Water years 1974 to current year. 

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

INSTRUMENTATION.--Water-quality monitor November 1975 to September 1981. 

REMARKS.--Quarterly samples are collected as a cross-section sample at or near vicinity of Maple Island Road 
bridge. Water-discharge measurements are made at times of sampling. Some regulation by dams above station. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE (water years 1975, 1978-81): Maximum, 1.550 micromhos Sept. 24, 1979; minimum, 
69 micromhos May 3, 1979. 
WATER TEMPERATURES (water years 1975, 1977-81): Maximum, 33.0°C July 19, 1977; minimum, 0.0°C on 
many days during winter periods. 

WATER DUALITY OATA, WATER YEAR OCTOREP 1992 TO SEPTEMBER 1983 

OXYGEN. COLT- STREP- 
SPE- L OIS- FORM, TOCOCCI 

STREAM- CTFIC � SOLVED FECAL, FECAL, 
ELT', CoN- PH TUR- OXYGEN, (PER- 0.7 LKF AGAR 
INSTAN- 014-7- (STAND- TEmpFp- BPI- ()IS- LCENT UM-mF (COLS. 

TIME TANFoUS ANCF API) �ATUPE �ITY LSOLVED SATUR- (COLS./ PER 
OATF 
L

(CFs) (UmHoS) UNITS) (OFG C) (NTU) (mG/L) ATION) L100 ML) L100 ML) 

NOv 
n 2... 1000 2780 

MAP 

16... 1130 1600 
MAY 

I R... 1100 ?320 
CFP 
14... 140n 1040 

371 L7.A L13.0 L8.1 L9.1 L80 LK1800 LK12000 

357 L7.7 L3.5 L2.0 L13.0 L99 LK18 L180 

Pim L7.9 L13.0 L1.6 L10.7 L101 LK14 L180 

35n L9.1 L19.5 L1.4 L8.7 L94 LK930 L99 

v4GNE- � cnniqm POTAS- ALKA- CAPRON 

_

HAPO- CALCI UM SLUM. SOOTIIM, _ AD- _SLUM, UNITY DIOXIDE 

�

NESS �DIS- �P15- �nic- LCOOP- LDIS- LLAB LDIS- 
(MG/L SOLvEn SOLVED soLvrn LTTON SOLVED (MG/L SOLVED 
AS L(mn/L �(AG/L L(90/). �PEPnEtsJ �PATIO L(mG/L LAS �(MG/L 

DATE LCAC031 LAS CA) LAS MG) LAS MA) �SflnIIIM � AS K) LCAC03) �AS CO2) 

NOV 
n?... L196 L4) L13 L0.8 L12 L.4 L1.6 L140 L7.2 

MAP 
16... A166 A45 _13 L1n L12 L.4 L1.2 L140 L5.4 

MAY 
18... L138 L37 L11 L6.9 L10 L.1 L1.1 L120 L2.9 

SED 
14... L173 L46 L14 LIn L11 L.3 L.9 L150 L2.3 

L

S0LIDc, SOLIDS, L NITRO- 
CHLn- LELon- LSILICA. RESIDUE SIN OF SOLIDS. SOLIDS, LGEN, 

�

SULFATE �RIPE. �RIDE, �OIs- �AT 180 LCONSTI- LDTS- LoIs- LNO2.NO3 

L

nTs- LDIS- LOIS- LSOlvED �DEG,. C TIIENTS, LSOLVED LSOLVED LDIS- 
SOLVED SOLVED SOLVED (m04 nic- nTs- (TONS (TONS SOLVED 
(mG/L (Mn/)_ (mG/L As SOLVE() SOLVFO PFR PER (mG/L 

DATE 
�

AS S(14) �AS C)._) �AS F) �sTn2) L(MG/) ) L(MG/L1 LAC-FT) LDAY) �AS N) 

Nov 
n?... L23 L18 L.1 L4.9 L?07 �200 L.28 L1550 L.25 

MAR 

L

21) L18 L.1 L7.6 L214 L199 L.30 L2120 L.43 
MAY 
18... L1m �14 � <.1 L3.o L201 L164 L.27 L1260 L.13 

SEP 

14... L211 L18 L.1 L5.1 �212 L204 L.29 L595 L<.10 



 

 

 

 

 

   

   

    

    

<4 6 <.1 

<4 4 .1 

<4 2 <.1 

11 2 <.1 

<10 L<1 L<1 L2 L160 L<6.0 L<4 

<10 A1 A<1 A<1 A140 A<6.0 A15 

<10 2 A<1 A<1 A110 A<6.0 A<3 

<In L<1 L<1 L<1 L160 A<6.0 A6 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04122030 MUSKEGON RIVER NEAR BRIDGETON. MI--CONTINUED 

WATER-QUALITY DATA. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

A

NITO- NITRO- A pHns- pHns- LSFDT- SED. 

A

GFN, r4-N.AM- APH/1S- PHODUc, PHATF, AMFNT, SUSP. 

_

AMMONIA MONTA + _oHns- LpHowis, LnpiHn, Losmo, LsEni- L015- SIEVE 
Ors- nRGANTr 0,)(409. DTs- Ns- LOrs- MENT, CHARGE, DTAM. 

nATF 

Nnv 

snLvEn 
(MG/L 
AS AN) 

TOTAL 
(MG/(. 
AS N) 

TOTAL 
(mG/L 
AS _(a) 

DP... 
HAP 
16... 

may 
18... 

SFP 
14... 

.030 

.050 

<.010 

.030 

.80 

.50 

.60 

.80 

.040 

.030 

.030 

.700 

SnlvFO SOLvFn AsnLvEn Lsus- LSUS- % FINER 
(MC /L (MG/I (mG/L PENDED PFNDFD THAN 
AS 0) AS 0) LAS PO4) A(MG/L) A(T/DAY) .062 MM 

A

.030 A.0S0 A.15 A36 A270 A-- 

L

.010 L<.010 A40 A389 A43 

.010 <.010 -- 25 A157 A42 

L

.070 L<.010 L5 A14 A89 

_

ALUM- _ RERmL- CHRO- 
TNUm. ARSENTr RAR111m. LAIN, canurDm mrum. CORALT, COPPER, IRON, 
n Lols- 

L

its- L01s- LnIc- Lrytc_ LDrs- LDIS- Aors- LDrs-DIS- 
SOLVED SOLVED SOLVED solvEn snLvEn SOLVED SOLVED 

(UG/L 
SOLVED

/ 
 SOLVED SOLVED 

L

(UG/L L (On/1 
DATE

(0(;/L 

A

AS AL) AIn) LAS BA) LAS OF) LAS CO) LAS CR) AAS CO) AAS CU) _AS FF) _AS PB) 

NOV 
02... 
MAP 

1000 10 2 28 

16... 
MAY 

1130 10 1 26 

10... 
SEP 

lino <10 1 21 

14... 1400 10 2 3ki 

<1 L<1 L<1 L<3 L1 A32 A1 

<1 L<1 L4 L<3 L4 L45 L3 

<1 L<1 L1 L<3 L3 L22 L2 

<1 L<1 L<1 L<3 L<1 L6 L1 

mANGA- mOLYR- SELF- STRON- VANA- 
LTTRTOm NESE, mERriOY OFNUM. NICKEL, NIOm. SILVER, TIUM, MUM, ZINC, 

L

DTs- LDIs- LDTs- LoIs- Lnrs- LOTS- nrs- DIS- nrs- DIS- 
SOLVED SOLVED Solvv_O SOLvFD SnLvFo SOLVED SOLVED SOLVED SOLVED SOLVED 

L

tuniL L(ur./L L(1";/L L(UG/L L(HG/L LMO& L(Or4L L(IIG/L L(UG/L L(06/L 
PATE LAs LT) AS MN) AS HE') AS m0) AS NT) AAS SF) AAS AG) AAS SR) AAS V) AAS ZN) 
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04122100 BEAR CREEK NEAR MUSKEGON, MI 

LOCATION.--Lat 43°17'19", long 86°13'22", in SW1/4 NW1/4 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 upstream from Little Bear 
Creek, and 3.9 mi northeast of Muskegon. 

DRAINAGE AREA.--14.8 mi 2 . 

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

REVISED RECORDS.--WDR MI-80-1: 1976(M), 1978(M), 1979(P). 

GAGE.--Water-stage recorder. Datum of gage is 590.00 ft Michigan Department of Natural Resources datum. 
Prior to Mar. 17, 1978, at different datum. 

REMARKS.--Records good except those for period of no gage-height record, Aug. 20 to Sept. 21, which are poor. 
Some regulation during low flow by dams and irrigatin above station. Several observations of water temperature 
were made during the year. 

AVERAGE DISCHARGE.--18 years, 16.5 ft3 /s, 15.14 in/yr. 

EXTREMES FOR PERIOD OF .UCORD.--Maximum discharge, 930 it 3/ 8 Mar. 5, 1976, gage height, 11.00 ft, datum then in 
use; minimum, 1.0 ft3 /s Aug. 5, 17, 22, 1971. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft 3/s and maximum (*): 

Discharge�Gage height� Discharge Gage height 
Date�Time�(ft3/s)� (ft)� Date�Time (ft3/s)� (ft) 

Dec. 3�1100�*203� *14.98� Apr. 14�2000�104� 13.71 
Dec. 6 0500�121� 14.20 

Minimum discharge, 3.0 ft 3 /s July 12, gage height, 10.18 ft, but may have been less during period of no gage-
height record Aug. 20 to Sept. 21. 

DISCHARGE,LIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOV DECLLJAN FEB MARLLAPRLMAY JUNLJUL AUG . SEP 

1 5.8 27 22 23 21L15 27 16 26 9.5 5.1 6.0 
2 5.8 56 46 22 24L15 34 26 21 8.3 4.5 5.0 
3 5.8 34 174 20 36L14 57 27 23 7.5 4.5 4.3 
4 5.5 23 91 19 27L14 39 23 30 7.8 5.0 4.2 
5 5.5 20 72 19 24L14 30 20 22 6.7 4.5 5.0 

6 5.8 20 103 20 23L15 26 18 18 6.1 4.3 8.2 
7 
8 

6.6 
6.6 

18 
17 

60 
42 

23 
22 

21L19 25 
20L29 24 

22 
35 

15 
16 

5.8 
5.7 

4.1 
3.7 

6.8 
6.0 

9 
10 

6.7 
7.3 

16 
26 

36 
32 

20 
24 

20L38 27 
20L31 44 

25 
21 

15 
16 

5.9 
5.2 

3.5 
4.2 

5.9 
5.5 

11 7.0 28 29 33 21L22 33 18 15 4.9 8.6 5.9 
12 7.0 46 27 29 19L20 27 16 14 4.5 5.6 5.7 
13 
14 
15 

6.6 
6.7 
6.7 

43 
27 
23 

24 
25 
26 

25 
21 
21 

18L19 28 
18L19 72 
20L19 66 

15 
16 
19 

13 
13 
12 

4.4 
4.3 
4.4 

4.9 
4.6 
4.2 

5.4 
5.1 
4.9 

16 
17 
18 
19 
20 

6.7 
6.7 
6.8 
7.0 
23 

20 
18 
17 
16 
26 

26 
24 
23 
25 
24 

21 
18 
18 
18 
18 

23L19 40 
28L19 32 
23L74 28 
23L78 26 
25L12 24 

18 
17 
16 
23 
28 

12 
8.5 
7.8 
7.4 
7.2 

4.2 
5.3 
5.1 
4.7 
5.3 

3.8 
5.2 
5.1 
4.5 
4.3 

6.4 
8.0 
11 
16 
12 

21 18 28 22 18 23L34 22 24 6.7 5.1 5.6 10 
22 
23 
24 

13 
11 
10 

21 
25 
27 

21 
22 
27 

22 
19 
20 

22L25 21 
22L21 21 
19L71 20 

23 
23 
20 

6.5 
6.3 
6.0 

6.5 
5.2 
4.6 

11 
7.6 
5.8 

8.2 
11 
7.9 

25 9.9 21 41 21 17L21 19 21 5.9 4.1 5.2 9.2 

26 
27 
28 
29 
30 
31 

9.2 
8.7 
8.6 
8.7 
8.9 
8.6 

18 
17 
18 
29 
27 

---

36 
28 
34 
34 
25 
23 

21 
21 
20 
18 
23 
23 

16L21 18 
15L21 17 
15L36 17 

---L37 18 
33 17 

---L30 ---

20 
18 
17 
24 
25 
30 

5.6 
6.8 
15 
11 
10 
---

3.8 
3.8 
10 
6.9 
5.6 
5.3 

5.2 
5.1 
5.0 
4.9 
5.5 
7.3 

10 
8.4 
7.3 
6.5 
6.1 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

260.2 
8.39 
23 

5.5 
.57 
.65 

752 
25.1 
56 
16 

1.70 
1.89 

1244 
40.1 
174 
21 

2.71 
3.13 

660 
21.3 
33 
18 

1.44 
1.66 

603L775 899 664 
21.5L73.4 30.0 21.4 
36L38 72 35 
15L14 17 15 

1.45L1.58 2.03 1.45 
1.52L1.82 2.26 1.67 

391.7 
13.1 
30 

5.6 
.89 
.98 

176.5 
5.69 

10 
3.8 
.38 
.44 

162.4 
5.24 

11 
3.5 
.35 
.41 

221.9 
7.40 

16 
4.2 
.50 
.56 

CAL YR 1987L
TOTAL MAX 175L
8279.8 MEAN 22.7LMIN 5.5 CFSM 1.53 IN 20.81 

wTR YR 1983L
TOTAL 6759.7 MEAN 18.5LMINL1.25 16.99
MAX 174L
3.5 CFSMLINL
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STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122200 WHITE RIVER NEAR WHITEHALL, MI 


LOCATION.--Lat 43°27'51", long 86°13'57", in SE1/4 NW1/4 sec.4, T.12 N., R.16 W., Muskegon County, Hydrologic Unit 

04060101, on right bank 30 ft downstream from bridge on Fruitvale Road, 6.3 mi downstream from 

North Branch, and 6.9 mi northeast of Whitehall. 


DRAINAGE AREA.--406 mi2, revised. 


PERIOD OF RECORD.--August 1957 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 594.1 ft National Geodetic Vertical Datum of 1929. 

Nov. 18, 1957, to Oct. 22, 1958, nonrecording gage at same site and datum. 


REMARKS.--Records good. Some regulation during low flow by dams above station. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--26 years, 433 ft3/s, 14.48 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,400 ft3/s Sept. 1, 1975, gage height, 7.46 ft; 

minimum, 163 ft /s Aug. 18, 19, 1958. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,730 ft3/s Dec. 4, gage height, 5.63 ft; minimum, 246 ft3/s 

July 28, gage height, 1.53 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NovLDEC JANLFEBAMARAAPRAMAY JUNAJUL AUG SEP 

1 370 456 602 660 506 523 645 498 626 389 458 339 
2 368 512 637 628 498 518 660 509 605 375 469 324 
3 364 579 837 596 525 516 676 537 579 359 442 305 
4 362 613 1670 576 570 519 755 563 552 349 397 291 
5 362 598 1430 562 538 524 763 563 535 340 369 285 

6 362 572 1370 552 509 510 710 549 526 328 349 380 
7 366 545 1490 549 496 549 673 537 516 321 334 505 
8 370 522 1250 550 488 577 645 555 498 312 317 519 
9 372 513 1080 546 479 5Q9 627 610 474 308 303 440 
10 380 510 969 547 472 606 614 646 456 305 298 385 

11 378 532 876 565 464 611 657 624 439 300 353 366 
12 378 580 825 603 444 606 663 601 425 292 398 372 
13 380 629 780 609 496 590 638 564 411 283 375 360 
14 390 734 675 589 477 560 655 526 406 276 344 349 
15 392 715 646 566 469 535 862 507 394 272 320 335 

16 386 655 623 531 488 517 1030 497 385 265 309 351 
17 384 620 610 533 540 504 884 486 374 278 307 382 
18 388 582 603 504 613 508 804 474 362 291 308 414 
19 398 547 596 489 636 567 756 486 352 282 300 466 
20 484 551 592 483 611 653 692 525 350 285 289 517 

21 558 578 594 537 620 762 639 575 344 285 283 542 
22 640 622 591 570 625 700 607 576 339 297 351 588 
23 638 623 586 574 628 653 577 577 330 304 418 577 
24 582 605 591 561 631 621 551 571 328 282 413 550 
25 530 610 628 552 620 594 532 556 319 271 378 523 

26 484 595 708 524 592 580 511 554 315 260 346 492 
27 464 568 767 470 557 576 501 545 321 252 332 495 
28 448 548 753 512 533 578 501 522 381 354 323 480 
29 440 546 751 567 --- 597 502 535 431 477 311 452 
30 430 574 767 530 628 502 582 406 577 311 420 
31 427 --- 711 503 643 --- 640 --- 562 337 ---

TOTAL 13275 17434 25608 17138 15125 18024 19832 17090 12779 10131 10842 12804 
MEAN 428 581 826 553 540 581 661 551 426 327 350 427 
MAX 640 734 1670 660 636 752 1030 646 626 577 469 588 
MIN 362 456 586 470 444 504 501 474 315 252 283 285 
CFSM 1.05 1.43 2.03 1.36 1.33 1.43 1.63 1.36 1.05 .81 .86 1.05 
IN. 1.22 1.60 2.35 1.57 1.39 1.65 1.82 1.57 1.1'7 .93 .99 1.17 

CAL YR 1982 TOTAL 205535AMAX 2180A IN 18.83
MEAN 563AMIN 340A
CFSM 1.39A

WTR YR 1983 TOTAL 190082AMAX 1670ACFSM 1.28AIN 17.42
MEAN 521AMIN 252A
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04122500 PERE MARQUETTE RIVER AT SCOTTVILLE. MI 


LOCATION.--Lat 43°56'42", long 86°16'43", in NW1/4 NW1/4 sec.19, T18 N., R.16 W., Mason County, Hydrologic Unit 

04060101, on right bank 20 ft upstream from highway bridge at south edge of Scottville, 1.4 mi upstream from 

India Creek and 5.6 mi downstream from Big South Branch. 


DRAINAGE AREA.--681 mi2. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--August 1939 to current year. Prior to October 1942, published as "at Custer". 


REVISED RECORDS.--WSP 1437: 194100, 1943(m), 1949(m), 1950. WDR MI-81: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 597.66 ft National Geodetic Vertical Datum of 1929. Prior to June 

12, 1943, nonrecording gage at bridge 4.5 mi upstream at different datum. 


REMARKS.--Water-discharge records good. Some regulation at low flow. 


AVERAGE DISCHARGE.--44 years, 667 ft3/s, 13.30 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,970 ft3/s July 1, 1969, gage height, 6.26 ft; minimum, 

209 ft./s Dec. 11, 1962, discharge measurement; minimum daily, 310 ft-3/s Aug. 9, 10, 1941. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,420 ft3/s Dec. 6, gage height, 5.30 ft 

minimum, 404 ft /s July 28, gage height, 1.75 ft. 


IN CUBIC FEET YEAR OCTOBER 1983 

MEAN VALUES 


DISCHARGE,LPER sEcoNn, WATER 1982 TO SEPTEMBER 


DAY NOVL MAR MAY JUL SEP
OCT DEC JAN FEBLAPRLJUNLAUG 


1 536 655 895 1070 739 825 993 768 1070 566 587 521 

2 526 678 949 994 740 809 1000 789 1020 560 547 499 

3 517 711 1150 943 746 798 1040 819 941 540 540 466 

4 509 749 1490 895 760 796 1080 851 881 556 526 446 

5 502 757 2020 856 746 806 1110 858 858 553 513 439 


6 500 737 2400 842 739 832 1110 844 862 561 500 462 
7 504 720 2300 847 725 868 1070 827 862 533 485 466 
8 504 709 2110 834 715 917 1010 904 825 502 469 535 
9 51? 696 1950 818 706 973 971 1010 776 486 450 535 
10 511 725 1710 812 695 1020 978 1120 738 481 444 503 

11 507 754 1500 831 679 1010 998 1150 716 477 471 486 

12 515 831 1460 878 646 996 1020 1020 687 464 497 477 

13 515 922 1270 911 660 938 1040 907 661 454 501 479 

14 523 1030 1140 892 683 886 1050 850 638 451 477 467 

15 542 1110 1080 857 699 846 1110 818 618 432 457 453 


16 551 1100 1030 820 720 819 1230 792 607 425 453 480 

17 564 1010 983 758 788 791 1330 779 595 424 442 497 

18 560 930 957 780 859 777 1310 752 582 432 434 652 

19 573 881 928 762 903 834 1190 772 564 452 426 709 

20L' 690 871 908 772 916 936 1100 835 557 477 416 820 


21 776 874 903 825 929 1070 1020 886 547 459 425 970 

22 862 902 896 909 970 1140 959 937 536 447 493 1070 

23 941 943 912 881 1010 1070 909 914 525 440 520 1110 

24 960 949 1010 840 1030 970 871 890 518 432 558 1100 

25 876 922 1170 790 1020 926 845 908 514 424 531 1020 


26 795 904 1210 760 975 923 819 896 504 416 529 948 

27 746 867 1260 722 910 941 797 900 525 409 492 895 

28 71? 837 1280 778 851 934 782 880 576 490 480 863 

29 689 845 1210 732 --- 922 770 875 579 537 462 822 

30 671 867 1170 725 941 770 910 585 585 463 774 

31 655 --- 1140 729 971 --- 1000 --- 618 498 ---


TOTAL 19344 25486 40391 25863 22559 28305 30282 27461 20467 15083 15086 19964 

MEAN 624 850 1303 834 806 913 1009 886 682 487 487 665 

MAX 960 1110 2400 1070 1030 1140 1330 1150 1070 618 587 1110 

MIN 500 655 895 722 646 777 770 752 504 409 416 439 

CFSM .9? 1.25 1.91 1.23 1.18 1.14 1.48 1.30 1.00 .72 .72 .98 

IN. 1.06 1.39 2.21 1.41 1.23 1.55 1.65 1.50 1.12 .82 .82 1.09 


CAL YR 1982 TOTAL 305527LMEAN 837LMAX 2840 CFSM 1.23L
MIN 487LLIN 16.69 

WTR YR 1983 TOTAL 290291LMEAN 795LMAX 2400 CFSM 1.17L
MIN 409LLIN 15.86 
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142 STREAMS TRIBUTARY TO LAKE MICHIGAN 


04122500 PERE MARQUETTE RIVER AT SCOTTVILLE, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: May 1968 to current year. 


INSTRUMENTATION.--Temperature recorder since May 1968. 


REMARKS.--Temperature recorder clock stopped Dec. 21 to Jan. 13 (range in temperature 1.0 to 6.5°C). No 

record Jan. 24 to Feb. 8, May 3 to June 7. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 25.0°C July 20, 21, 1977; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum recorded, 24.5°C July 15, 16; minimum recorded, 0.5°C on many days during 

winter period. 


TEMPERATURE, wAltR (OEG.L
WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY MAXLLMAX MAX MAX MAX MAXL
mIN MINLLLMTNLLMINLLMINLLMIN 


OCTOBER NOVEMBER OECEMHFR JANUARY FEBRUARY MARCH 


1 15.0 13.0 10.5 9.5 5.5 4.5 5.0 4.0 

2 15.0 14.5 10.5 10.5 8.5 5.5 --- 6.0 4.5 

3 14.5 14.5 10.5 10.0 9.5 8.5 7.5 5.5 

4 14.5 13.0 10.0 8.0 9.5 9.0 7.5 7.0 

5 13.5 13.0 8.0 6.5 9.0 8.5 --- --- 8.5 7.5 


6 15.0 13.5 6.5 5.5 8.5 7.0 9.0 8.5 

7 15.0 15.0 6.0 5.0 7.0 5.0 --- --- 9.5 9.0 

8 15.0 14.0 6.5 6.0 5.0 3.5 --- 9.5 9.0 

9 14.0 13.0 6.5 6.D 3.5 2.0 2.0 1.5 9.0 7.0 

10 13.5 13.0 6.5 6.5 2.0 1.5 2.0 1.5 7.0 5.5 


11 13.5 12.5 7.0 6.5 1.5 1.5 1.5 1.5 5.5 4.5 

12 12.5 12.0 8.0 f.0 1.5 1.5 2.0 1.5 5.5 4.0 

13 12.0 11.0 8.0 6.0 1.5 1.5 2.0 1.5 6.0 4.0 

14 11.0 11.0 6.0 4.5 1.5 1.5 1.0 1.0 1.5 1.5 6.0 5.5 

15 11.0 10.5 4.5 3.5 2.0 1.5 1.0 .5 2.0 1.5 6.0 5.5 

16 10.5 9.5 3.5 3.0 2.5 2.0 .5 .5 2.0 2.0 6.0 5.5 

17 9.5 0.5 3.0 2.5 2.0 .5 .5 2.5 2.0 7.5 6.0 

18 9.5 o.b 4.0 3.0 2.0 2.0 .5 .5 3.0 2.5 7.5 7.5 

19 10.5 9.5 6.0 4.0 2.5 2.0 .5 3.0 3.0 7.5 6.5 

20 10.5 10.0 8.0 6.0 2.5 2.5 .5 .5 3.5 3.0 6.5 5.0 


21 10.0 9.5 8.0 8.0 --- .5 .5 4.0 3.5 5.0 2.0 

22 9.5 o.0 6.0 6.5 --- .5 .5 4.5 4.0 2.5 1.5 

23 8.0 (.0 6.5 6.5 --- .5 .5 5.0 4.5 2.5 1.5 

24 7.0 o.5 6.5 4.5 --- 5.0 4.0 3.5 2.0 

25 7.0 o.5 4.5 4.0 4.0 2.5 3.5 1.5 


26 7.5 o.5 4.0 4.0 --- 3.0 2.0 3.5 2.5 

27 7.5 o.5 4.0 3.0 4.0 2.5 3.5 2.5 

28 9.0 /.5 3.0 2.5 5.0 4.0 5.0 3.0 

29 9.5 9.0 3.0 2.5 --- --- 5.5 3.5 

30 9.5 9.5 4.5 J.0 6.0 4.5 

31 9.5 9.5 --- --- --- 7.0 5.0 


MONTH 15.0 o.5 10.5 2. 9.5 1.5 




STREAMS TRIBUTARY TO LAKE MICHIGANA 143 


04122500 PLRE MARQUETTE RIVER AT SCOTTVILLE• MI--CONTINUED 


IEMPERATURE, wATtR (UFG. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


L
UAY MAXLMAX MAX MAX MAX MAXL
MIN MINLLLMINLLMINLLMINLLMIN 


APRIL MAT JUNE JULY AUGUST SEPTEMBER 


1 8.5 8.5 9.5 9.5 21.5 20.5 22.0 21.0 20.0 18.5 

2 8.5 1.0 9.5 9.5 --- 22.5 20.5 21.0 19.5 19.5 18.0 

3 7.0 8.5 24.0 22.5 21.0 19.5 20.0 19.0 

4 6.5 6.0 24.0 23.0 19.5 19.0 20.5 19.5 

5 7.0 6.0 23.5 21.0 20.0 19.0 20.5 20.0 


6 7.0 (.0 -_- 21.0 18.0 20.5 19.0 20.0 19.5 

7 7.5 (.0 --- 2u.0 18.0 21.0 20.0 19.5 18.0 

8 9.5 (.0 17.0 14.5 21.0 19.0 21.5 20.5 18.5 17.0

9 9.5 6.0 18.0 16.0 21.5 20.5 21.5 19.5 19.5 18.0 

10 8.0 8.0 19.5 16.5 21.5 20.5 20.0 17.0 21.0 19.5 


11 8.5 8.0 20.5 18.0 23.5 21.0 17.0 1/.0 21.0 19.5 

12 9.5 6.0 22.0 19.5 23.5 22.5 18.0 16.0 19.5 17.5 

13 10.0 9.5 22.5 20.0 23.5 22.0 18.5 16.5 17.5 16.0

14 10.0 10.0 22.5 20.5 24.0 22. 18.5 18.0 16.5 14.5 

15 10.0 9.0 22.5 21.0 24.5 23.5 20.5 18.5 15.0 13.0 


16 9.0 8.0 22.0 20.0 24.5 23.0 20.5 19.5 13.0 13.0 

17 8.5 (.5 21.5 19.0 24.0 22.0 20.5 20.5 14.0 13.0 

18 8.0 7.0 20.5 18.0 23.0 22.0 21.5 20.0 15.5 14.0 

19 7.5 8.5 20.5 18.5 23.0 21.5 23.0 21.0 15.5 15.0

20 8.5 /.0 21.0 19.0 23.0 22.0 23.0 21.5 15.5 15.0 


21 8.5 8.0 22.0 20.0 23.5 21.5 22.0 19.5 15.0 14.0 

22 8.5 8.5 22.5 20.5 22.5 21.0 19.5 19.5 14.0 12.5 

23 8.5 0.5 22.5 21.0 22.5 21.5 19.5 18.0 12.5 11.5

24 9.0 6.5 ?2.5 20.5 22.5 20.5 19.5 1/.5 11.5 10.5 

25 9.0 9.0 22.0 20.0 21.0 20.0 19.5 18.5 11.0 11.0 


26 9.0 9.0 23.5 21.5 21.0 19.5 18.5 18.0 14.0 11.0 

27 9.0 9.0 23.5 21.0 20.5 19.0 19.0 18.0 13.5 12.0

28 9.0 9.0 21.0 19.5 20.5 20.0 20.0 18.5 14.5 13.5 

29 9.0 9.0 20.5 18.5 20.0 20.0 21.0 19.0 15.0 14.0

30 9.5 9.0 ?1.0 19.5 21.0 19.5 21.0 19.5 15.0 14.5

.31 --- --- --- --- 2.0 20.0 20.0 18.5 ---


MONTH 10.0 0.0 24.5 18.0 23.0 16.0 21.0 10.5 




144L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04124000 MANISTEE RIVER NEAR SHERMAN, MI 


LOCATION-Lat 44°26'11". long 85°41'55", in NE1/4 NE1/4 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 upstream from Wheeler 

Creek, 0.9 mi north of Sherman, and at mile 60.8. 


DRAINAGE AREA.--900 mi2. 


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(M), 1937. 


GAGE.--Nonrecording gage. Altitude of gage is 804 ft, from river profile map. Prior to Apr. 13, 1934. at 

various datums. 


REMARKS.--Records fair except those for the period of no gage-height record, Oct. 10 to June 5, which are 

poor. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--63 years (water years 1904-15, 1931, 1934-83), 1,055 ft3/s, 15.92 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,570 ft3/s Mar. 25, 4913, gage height, 7.1 ft, from 

graph based on gage readings, datum then in use; minimum daily, 540 ft /s Feb. 21-23, 1936. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 2,800 ft3/s May 8; minimum daily, 730 ft3/s Oct. 7. 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLDEC JAN FEB MAR APR MAY JUNLJUL AUG SEP 

1 810 950 1120 1320 1060 1100 1280 1100 1420 1000 808 886 
2 800 1000 2200 1170 1080 1130 1300 1700 1370 1000 787 869 
3 Bon 1050 2000 1000 1080 1200 1350 1830 1320 1030 775 848 
4 BOO 1100 1700 900 1050 1250 1600 1250 1300 1080 775 852 
5 781 1140 1540 1030 1020 1300 1720 980 1280 984 763 790 

6 760 1120 1400 1120 1000 1450 1650 1300 1250 942 760 852 
7 730 1000 1640 1160 940 1900 1500 2100 1210 897 766 858 
8 763 920 1830 1180 940 2140 1520 2800 1170 862 757 841 
9 799 870 1500 1180 940 1400 1550 2200 1160 876 745 830 
10 820 1020 1250 1180 960 1060 1660 2100 1140 862 972 848 

11 830 1400 1150 1190 960 1240 1600 2300 1110 844 1070 862 
12 830 1950 1150 1160 960 1400 1550 2100 1100 844 1070 852 
13 820 1900 1140 1150 960 1510 1570 1300 1080 830 1040 844 
14 830 1600 1110 1140 960 1300 1600 1150 1040 824 1020 817 
15 850 1430 1120 1120 960 1200 1600 1250 1020 824 1000 817 

16 880 1350 1110 1080 940 1190 1590 1400 988 811 950 852 
17 890 1250 1080 1050 950 1180 1530 1520 968 805 900 814 
18 890 1280 1080 970 1010 1350 1380 1550 964 817 890 808 
19 1000 1300 1080 900 1090 1800 1300 1650 950 805 890 855 
20 1200 1320 1080 870 1230 1600 1280 1900 942 802 886 942 

21 1530 1240 1060 1000 1370 1420 1240 1700 918 827 925 992 
22 1300 1240 1060 1020 1370 1350 1220 1650 914 911 964 1030 
23 1130 1280 1300 1030 1320 1380 1210 2000 904 855 925 980 
24 1090 1260 1600 1030 1220 1360 1210 1800 897 827 922 928 
25 1010 1200 1700 1000 1180 1350 1210 1680 890 799 883 894 

26 930 1130 1530 940 1160 1350 1200 1600 883 802 855 858 
27 870 1100 1480 880 1140 1300 1080 1550 939 787 841 824 
28 930 1120 1400 900 1120 1200 1030 1520 992 844 830 811 
29 950 1120 1350 920 --- 1170 1020 1500 968 862 820 787 
30 950 1100 1310 940 1170 1050 1480 953 852 900 775 
31 940 --- 1310 1050 12?0 --- 1450 --- 838 925 ---

TOTAL ?8513 36740 42380 32580 29970 41970 41600 51410 32040 26943 27414 25816 
MEAN 920 1225 1367 1051 1070 1354 1387 1658 1068 869 884 861 
MAX 1530 1950 2200 1320 1370 7140 1720 2800 1420 1080 1070 1030 
MIN 730 870 1060 870 940 1060 1020 980 883 787 745 775 
CFSM 1.02 1.36 1.52 1.17 1.19 1.50 1.54 1.84 1.19 .97 .98 .96 
IN. 1.18 1.52 1.75 1.35 1.24 1.73 1.72 2.12 1.32 1.11 1.13 1.07 

CAL YR 1982 TOTAL 369247L
MEAN 1012L
MIN 700LIN 15.26
MAX P730LCFSM 1.12L

WTR YR 1983 TOTAL 417376L
MEAN 1143L
MAX 2800LCFSM 1.27L
MTN 730LIN 17.25 




145 STREAMS TRIBUTARY TO LAKE MICHIGANL
 

04126000 MANISTEE RIVER NEAR MANISTEE, MI 


LOCATION.--Lat 44°16'14", long 86°11'56", in NW1/4 NW1/4 sec.36, T.22 N., R.16 W., Manistee County, Hydrologic Unit 

04060103, on right bank 6.4 mi northeast of Manistee, 7.8 mi upstream from Manistee Lake, and at mile 10.8. 


DRAINAGE AREA.--1,780 mi2, 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, from river-profile map. 


REMARKS.--Records good. Flow regulated at all stages by Tippy hydroelectric powerplant 21 mi above station. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--32 years, 2,001 ft3/s, 15.27 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,120 ft3/s Mar. 30, 1976, gage height. 8.37 ft; maximum 

gage height, 9.15 ft Feb. 12, 1955, backwater from ice; minimum daily discharge, 570 ft3/s June 18, 1980. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,410 ft3/sL
Dec. 9, gage height, 7.83 ft; minimum, 597 ft3/s 

July 9, gage height, 3.29 ft. 


DISCHARGE,L 1982 TO SEPTEMBER 1983
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 

MEAN VALUES 


DAY NOVL MARLLL JUL AUG SEP
JAN MAY JUNL
OCT DECLFEB APRL


1 1430 1440 2240 2480 2020 2280L2240 1710 3150 1770 1510 1690 
2 1570 1970 2540 2210 1990 2190L2200 1710 2960 1850 1500 1550 
3 1340 2100 3180 2330 1920 1960L2160 2310 2900 1810 1820 1530 
4 1210 2260 3550 2120 1910 2270L2390 2690 2880 1490 1500 1190 
5 1520 1930 3790 2210 1950 2440L2550 2660 2220 1940 1910 1160 

6 1590 2150 4030 2160 1620 2300L2810 2530 2570 2020 1690 1650 
7 1750 1590 4180 2180 1660 2380L2840 2550 2580 1760 1330 1870 
8 1450 1580 4120 2200 1910 2720L2670 2980 2120 1590 1200 1920 
9 1680 2030 4300 1860 1810 7820L2570 3320 2230 1360 1480 1540 
10 1290 1780 3730 1690 1790 7910L2540 3650 2250 1330 1620 1620 

11 1190 2120 3180 2310 1750 1220L2680 3670 2150 1630 1790 1320 
12 1650 2620 2220 2480 1600 1010L2850 3490 1620 1530 2240 1170 
13 1610 3160 1750 2210 1480 7490L2970 3330 1960 1490 1840 1820 
14 1780 3490 2260 2220 1770 2450L3190 2720 1820 1990 1610 1550 
15 1460 3380 2030 2220 1990 2080L3330 2200 1930 1300 1940 1470 

16 1590 3240 2380 2080 1890 1960L3190 2030 1920 1410 2040 1640 
17 1410 3160 2350 1510 2030 1700L3160 2470 1890 1250 1820 1880 
18 1400 2850 2070 1630 2150 1970L2160 2310 2030 1310 1770 1640 
19 1920 2170 1890 1810 2140 2100L2680 2600 1560 1820 1730 1820 
20 2080 2100 1690 1790 1770 2520L2760 2470 1380 1690 1640 2120 

21 2550 1950 2240 1890 1980 2530L2480 2860 1770 1660 1300 2690 
22 2730 2040 2170 1700 2330 2920L2400 3260 1960 1440 1520 2830 
23 2270 2650 2230 1580 2450 2860A1870 3430 1800 1810 2410 3170 
24 1850 2590 2360 1990 2510 2560L1770 3310 1690 1470 1590 3040 
25 2060 2120 2470 2070 2670 2180L1740 3350 1510 1320 1780 2900 

26 2110 2070 3060 2060 2610 2160L2200 3390 1470 1460 1810 2680 
27 1880 1900 2870 2010 1670 1810L1910 3090 1480 1630 1590 2420 
28 1640 1770 3020 2000 1670 2080L2010 2950 1770 1720 1350 2190 
29 1640 2140 3280 1770 --- 2460L2110 2830 2060 2130 1350 1940 
30 1760 2320 3400 1760 2090L1820 3100 2220 1630 1770 2070 
31 1310 --- 3120 1920 2210L--- 3140 --- 1370 1770 ---

TOTAL 52720 68670 87700 62450 55040 71550L74250 88110 61850 49980 52220 58080 
MEAN 1701 2289 2829 2015 1966 2373L2475 2842 2062 1612 1685 1936 
MAX 2730 3490 4300 2480 2670 1220L3330 3670 3150 2130 2410 3170 
MIN 1190 1440 1690 1510 1480 1700L1740 1710 1380 1250 1200 1160 
CFSM .96 1.29 1.59 1.13 1.10 1.33L1.39 1.60 1.16 .91 .95 1.09 
IN. 1.10 1.44 1.83 1.31 1.15 1.54L1.55 1.84 1.29 1.04 1.09 1.21 

CAL YR 1982LTOTAL 777630 MEAN 2130 MAXL5250 MIN 1070LLCFSM 1.20 IN 16.25 
WTR YR 1983LTOTAL 784620 MEAN 2150 MAXL4300 MIN 1160LLCFSM 1.21 IN 16.40 
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STREAMS TRIBUTARY TO LAKE MICHIGAN 

04126520 MANISTEE RIVER AT MANISTEE, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 44°15'02", long 86°19'09", in SW1/4 SW1/4 sec.l, T.21 N., R.17 W., Manistee County, Hydrologic Unit 
04060103, at upstream side of bridge on U.S. Highway 31, in Manistee, and 1.3 mi upstream from mouth. 

DRAINAGE AREA.--2,000 mi2, approximately. 

PERIOD OF RECORD.--Water years 1975 to current year. 

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

INSTRUMENTATION.--Water-quality monitor March 1977 to September 1981. 

REMARKS.--Bimonthly samples are collected as a cross-section sample at Washington Street bridge. Water-discharge 
measurements are made at times of sampling. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum daily, 1,680 micromhos Nov. 18, 1974; minimum, 226 micromhos Apr. 22, 1980. 
WATER TEMPERATURES: Maximum, 26.5°C July 8, 1981; minimum, 0.0°C on many days during winter periods. 

WATFP OIJALTTY 04TA. 4ATFR YFAP OCTOPFP 1982 TO SFPTEMREP 1983 

HATE 

STRFAM-
FLOw, 
INSTAN- 

TImE LTANFOUS 
(CFS) 

SPP-
CIFIC 
CON-
oucT-
ANCF 

(UMHoS) 

PH 
(STANO- 

ARO 
UNITS) 

TEMPER- 
ATURE 

(OFG C) 

TOP- 
RT11- 
ITY 
INTO) 

OXYGEN, COLI- STREP-
OIS- FORM, TOCOCCI 
SOLVED FECAL, FECAL, 

OXYGEN, L(PER- L0.7 LKF AGAR 
OTS ACENT AUM-MF A(COLS. 
SOLVED SATUR-  (COLS./ PER 
(MG/L) LATION) L100 ML) L100 ML) 

NOV 
01... L0930 A?760 A434 A7.6 A10.0 A3.n L9.7 L88 L900 L540 

JAN 
26... L1130 L?430 L432 L7.4 A.5 L4.0 L11.8 L82 L200 L120 
MAP 

1 5... L1700 L7750 L393 L7.7 L4.5 L2.s L12.5 L97 Lx230 L240 
MAY 
1 7  • • • L1330 L2390 L363 L7.8 L11.S L4.0 L9.4 L85 L110 L78 

2E, • • 1245 LIPSO L33P L0.2 L22.0 L2.? L8.1 L9? L120 L95 
SEP 

13 • • • 1400 A1120 A451 A7.7 A20.0 A2.2 A9.0 A98 AK220 A66 

HAPO- 
NESS 
(MG/L 
AS 

nATF LCACD3) 

Ninv 

CALCIUM 
OIS-
SOLUrn 
(MG/L_ 
AS CA) 

mAGNF- 
slum, soorum. 

L

0Is- Lors- 
suLVEo SOLVED 

L

(4G/L L(M0/L 

L

A`, MG) LAS NA) 
PFPCFP'IT 
SOO1MM 

SODIUM ROTAS- ALKA... CAPRON 

A

An- ASTUN, UNITY DIOXIDE 

A

SOP," ADIS ALAP Lms- 
HON SOLVED (MG/L SOLVED 

L

PATIO L(MG/L AAS A(MG/L 
A5 K) ACAC03) AAS CO2) 

1... 174 A40 A13 A16 A)7 A.5 A1.3 A150 A7.2 
JAN 
26... A187 A55 A12 L1 2 L1? L.4 L1.3 L140 L11 

MAP 
15... L175 L50 L12 L14 A15 L.9 L1.1 L140 L5.4 

mny 
17... L163 L47 L11 L7.9 L9 L.3 L1.0 L140 L4.3 

Jul 
26... L159 L44 L1? L8.4 L10 L.3 L.9 L140 L1.7 

SPP 
13... A199 L58 L13 L14 L13 L.4 L1.2 L150 L5.8 

L

SOLTI-K. SOLIDS, L NITRO- 
CHLO- LFLUO- LSILICA, 9EsrnuE SUM OF LSOLIDS, SOLIDS, LGEN. 

L

SULFATF LPIOF, L0IDE, LDIS- LAT 1Rn LCONSTI- LDIS- LDIS- LNO2+NO3 
0T5- LDig- Lols- LsorvE0 LnEr,. C TUENTS. ASOLVED LSOLVED Lnis- 
solvFO SOLvEn sOLvpn (MG/L nrs- OTS-  (TONS (TONS SOLVED 
(MG/(_ L(mG/L L(G/L LAS Lso).vEn LSOLVED LPER LPER L(mG/L 

nATF LAS 5(14) LAS CL) LAS F) LSI021 L(Mn/1 ) L(MG/L) AAC-FT) ADAY) AAS N) 

NoV 
nl... L17 L38 

JAN 
1 7 L44 

MAP 

15... L14 L34 
MAY 
17... L17 L25 

2... 1 0 L16 
SEP 
11... L1ti L48 

.2 

.2 

P.1 L248 L230 L.34 L1850 L.17 

R.7 L243 L234 L.33 L1590 L.35 

7.4 L735 L217 L.32 L1740 L.27 

6.4 L207 L200 L.28 L1340 L.13 

5.5 L231 L189 L.31 L1150 L<.10 

6.0 L257 L246 L.35 L916 L<.10 
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147 STREAMS TRIBUTARY TO LAKE MICHIGANA
 

04126520 MANISTEE RIVER AT MANISTEE. MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


NTTP0- NITRO- PHns- PHOS- SERI-
GFN, GEN.AM- pHoaus,L T. 1.pHns-LPRATE. !. 

AMMONIA MONTA + PH0s-AA0PTHri,LSEDT- DIS- SIEVEPHOPIIS.AORTHO,L

DIS- ORGANIC P s_. °Ts- nis- nIS- mENT, CHARGE. niAm. 

SOLVED TOTAL t SOLvFD SOLVFO SOLVE:D SUS- % FINER 
(MG/L (MG/l. ( 10/1 (mG/L (vG/L PENDEO PFNDED THAN 

N) AS Ac (MG/L)nATF AsLAS N) P) AS 0) 0) AS PO4) (T/DAY) .062 MM 

NOV 
01... .060 3.60 .030 .020 <.0)0 4 30 

JAN 

76,... .070 <.10 .070 .050 .010 .09 6 39 99 


MAP 

IC... .070 <.10 .020 010 <.010 8 59 

MAY 

17... .030 .30 .040 .010 <.0)0 6 39 95 

JUL 
26... .020 .40 .040 .040 <.010 9 45 94 

SFP 
11... <.010 1.00 .020 .010 <0)0 4 14 95 

ALUM-L FIFPvt.-LcH00-

IN11m, APSFNIC .-14RIum. 
 LIIIM. cAnmIlim mIUM. COBALT, COPPER, IRON. LEAD, 

nIS- DIS- DIS- OIS- nis- DIS-OIS- nTs-L DIS- DIS-A

SOLVED sOLvFn SOLVE!) SoLvFD solvFn SOLVED SOLVED SOLVED SOLVED SOLVED 
TTMF (UG/L (UG/L (UG/L (UG/LL(UG/L (UG/L (0G/L (UG/Loin/1L(UG/L 


nATFLAc AL)LAS HA)AAS Cn) AS CO) AS FE) AS PR)
AS AS) AS RE) AS CR) AS CO) 

fonv 

44 <103... 0910 <10 1 25 <1 <1 <1 <3 1 

MAP 
4 <3 4 56 315... 1200 30 1 22 <1 1 

MAY 
<3 4 30 317... 1110 <10 1 22 <1 1 1 

SFP 
3H <1 <1 <3 1 7 1
13... 1400 10 ? <1 


MANGA- mqLYR-ASELF- STRON- VANA-

LITHTum NFSF. mFaCIJMY DF.NUm, NICKEL, NIIIM. SILVER, TIUM, MUM, ZINC, 

nIS- DIS- nTs- nIS- nTs- nIS- ITS- DIS- nIS- DIS-

cnLvF° SOLVED soLvED soLvFn soLvFn SOLvFn SoLvFD SOLVE) SOLVED SOLVED 
(urilL (UG/L (»(;/L (110/1AMG&A(UG/L (1G/L(m/L (UG/LA(UG/L 


nATF AS Li) AS mN) 4S H0) AS MO)AAS SF) AS AG) AS SR) AS V) AS ZN)
AS NI) 

NnV 

A 5 <.1 <10 <1 <1 
 <1 240 <6.0 <4 


MAR 

?30 <6.0 615... 7 10 .1 <10 1 <1 <1 


MAY 

1 7 ... 7 'S <.1 <10 <I <1 
 <1 220 <6.0 <3 

SFP 

11... 23 2 <.1 <10 <1 <1 <1 
 360 <6.0 21 



148L STREAMS TRIBUTARY TO LAKE MICHIGAN 


04127000 BOARDMAN RIVER NEAR MAYFIELD, MI 


LOCATION.--Lat 44°38'18", long 85°31'10", in SE1/4 NE1/4 sec.21, T.26 N., R.10 W., Grand Traverse County, 

Hydrologic Unit 04060105, on right bank 25 ft downstream from Brown's Bridge, 300 ft downstream from East Creek, 

0.9 mi downstream from Brown's Bridge Dam, 1.0 mi northeast of Mayfield, and 9.6 mi southeast of Traverse City. 


DRAINAGE AREA.--182 mi2, revised. 


PERIOD OF RECORD.--June 1952 to current year. 


REVISED RECORDS.--WDR MI-80: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 760 ft, by barometer. 


REMARKS.--Records good. Flow regulated by hydroelectric powerplant 0.9 mi above station. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--31 years, 191 ft3/s, 14.25 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,220 ft3/s Sept. ,4, 1961, gage height, 6.90 ft; minimum,

30 ft3/s Jan. 15, 1965, gage height, 2.53 ft; minimum daily, 47 ft /s Nov. 2, 3, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 563 ft3/s May 7, gage height, 5.11 ft; minimum, 78 ft3/s 

Aug. 1, gage height, 3.02 ft; minimum daily, 101 ft3/s Oct. 12. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLJANLMAR MAY
DEC FEBLAPRL
JUNLJUL AUG SFR 


1 129 148 191 233 184 
 1R3 202 163 298 236 176 141

2 128 159 208 232 
 184 188 208 256 286 231 177 142

3 129 162 399 
 183 186 191 211 296 276 221 143 142

4 
 133 172 295 153 182 204 250 209 266 219 129 140

5 133 185 275 174 183 212 284 163 258 206 137 140 


6 154 184 
 249 186 182 222 267 203 206 161 142 216

7 153 182 237 198 172 269 236 396 188 130 139 153

9 
 163 156 327 206 164 357 237 500 196 128 140 139

9 173 138 312 206 168 
 290 240 378 222 128 147 123

10 13? 156 229 201 
 169 175 266 371 220 128 164 123 


11 104 170 198 204 168 194 252 393 208 155 265 123 

12 101 257 197 201 167 223 250 391 206 171 219 133 

13 118 322 197 
 200 169 263 243 230 200 175 158 145 

14 128 272 197 197 168 228 253 157 196 184 158 133 

15 127 200 198 193 170 206 252 166 190 187 174 144 


16 133 200 198 191 162 198 247 204 190 189 191 181 

17 136 199 187 
 184 160 198 243 230 196 188 190 188

18 139 198 184 177 175 199 241 190 167 189
219 199 

19 139 204 184 157 199 307 206 268 190 
 124 174 191 

20 178 215 186 146 201 276 204 349 180 117 150 203 


21L200 215 186 
 166 229 ?39 200 290 162 170 153 204

22 . 189 193 
 183 182 238 224 196 282 155 201 168 237 

23 187 196 189 239 368 167
182 231 194 191 168 317 

24 185 209 309 182 ?15 
 232 194 358 180 162 157 266 

25 172 201 270 182 
 203 226 194 330 170 144 144 226 


26 152 190 184 167 201 223 192 292 170 143 145 231

27 
 140 175 254 148 201 224 172 288 191 142 145 229

28 144 176 315 154 190 
 200 161 274 205 145 146 225 

29 151 190 265 
 158 --- 190 163 304 193 154 196 222

30 153 189 231 159 190 164 298 199 165 197 177 

31 152 --- 235 175 192 --- 300 --- 172 149 ---


TOTAL 4554 5813 7269 5677 
 5219 6944 6600 8948 6154 5234 5130 5433

MEAN 147 194 
 234 183 186 224 220 289 205 169 165 181

MAX 200 322 233 357 500 236
399 239 284 298 265 317

MTN 101 138 183 146 160 
 175 161 157 155 117 129 123

CFSM .81 1.29
1.07 1.01 1.02 1.23 1.21 1.59 1.13 .93 .91 1.00

IN. .93 1.19 1.49 
 1.16 1.07 1.42 1.35 1.83 1.26 1.07 1.05 1.11 


CAL YR 1992L
TOTAL 62978 MEAN 173 
 MIN 101L.95 INL
MAX 487LCFSM 12.87 

NIP YR 1993L
TOTAL 72975 MEAN 200 MAX 500L
MIN 101L14.92
CFSM 1.10 INL




L

L
 
149 


04127800 JORDAN RIVER NEAR EAST JORDAN, MI 


LOCATION.--Lat 45°06'09", long 85°05'53", in NW1/4 NW1/4 sec.7, T.31 N., R.6 W., Antrim County, Hydrologic Unit 

04060105, on right bank 600 ft downstream from Webster Bridge, 4.2 mi south of East Jordan and 4.5 mi 

upstream from mouth. 


DRAINAGE AREA.--67.9 mi2, revised. 


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, from topographic map, Nov. 19, 1959, to Sept. 

30, 1966, nonrecording gage at present site and at site 600 ft upstream at same datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Some regulation 

during low flows by fish hatchery above station. 


AVERAGE DISCHARGE.--17 years, 187 ft3/s, 37.40 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,360 ft3/s July 19, 1975, gage height, 6.51 ft; 

minimum, 91 ft3/s Mar. 8, 1982, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 400 ft3 and maximum (*): 


DischargeLGage heightL DischargeLGage height 

DateLTimeL(ft3/s)L(ft)LDateLTimeL(ft3/s)L(ft) 


STREAMS TRIBUTARY TO LAKE MICHIGAN 


Nov.L12 1000 592 5.12 May 7 2400 *725 *5.41 
Dec.L5 2200 
Dec.L24 0200 

552 
455 

5.00 
4.74 

May 20 
Sep. 23 

0200 
0100 

552 
455 

5-05 
4.79 

Minimum discharge, 144 ft3/s July 19, 28, gage height, 3.02 ft. 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAYAOCTADEC FEB MARAAAPR JUN JULAASEP
NOVAJANAA MAYAA AUGA


1 181 164 197 189 183 200 178 170 210 177 204 151 
2 172 199 224 187 184 205 179 225 189 165 168 152 
3 163 183 304 183 184 212 201 194 186 161 161 152 
4 160 174 208 180 179 234 213 178 185 162 172 150 
5 159 171 362 183 180 237 188 172 188 158 162 151 

6 182 174 382 183 181 227 181 258 182 157 157 172 
7 179 169 225 190 180 271 186 638 176 156 154 186 
8 168 169 199 185 179 239 183 438 174 155 152 164 
9 163 165 185 184 179 256 179 226 181 154 151 159 
10 168 175 181 194 178 2n4 225 200 175 153 159 158 

11 167 204 183 220 175 188 195 189 172 153 252 159 
12 171 502 180 197 176 182 182 183 170 153 169 158 
13 174 243 179 188 179 182 182 179 168 151 157 159 
14 190 196 181 185 181 183 205 194 165 151 155 164 
15 177 190 183 183 185 181 192 204 165 151 158 161 

16 177 185 183 185 192 179 184 183 165 151 154 182 
17 175 184 172 185 200 178 181 179 165 151 157 191 
18 168 183 176 188 194 192 177 177 164 150 174 206 
19 168 188 180 188 192 300 173 270 163 149 158 179 
20 252 212 184 188 226 212 174 358 161 149 153 244 

21 233 204 181 188 234 195 174 217 160 151 166 257 
22 184 184 179 190 208 180 172 203 159 152 198 403 
23 173 181 231 190 210 191 171 257 158 150 163 333 
24 169 179 340 187 199 174 172 253 158 150 157 199 
25 167 179 260 187 184 174 173 253 158 149 155 180 

26 166 181 222 183 175 177 172 211 158 148 156 179 
27 164 176 196 181 183 181 171 194 204 148 156 172 
28 167 184 239 179 192 181 170 187 180 164 156 170 
29 166 218 231 184 --- 177 172 297 163 179 154 166 
30 164 210 197 185 174 173 240 172 163 155 165 
31 163 --- 190 188 176 --- 225 --- 157 154 ---

TOTAL 5430 5926 6734 5807 5292 6162 5478 7352 5174 4818 5097 5622 
MEAN 175 198 217 187 189 199 183 237 172 155 164 187 
MAX 252 502 382 220 234 300 225 638 210 179 252 403 
MIN 159 164 172 179 175 174 170 170 158 148 151 150 
CFSM 2.58 2.92 3.20 2.75 2.78 7.93 2.70 3.49 2.53 2.28 2.42 2.75 
IN. 2.97 3.25 3.69 3.18 2.90 3.38 3.00 4.03 2.83 2.64 2.79 3.08 

TOTAL MIN 141A

wTp YR 1993LTOTAL 6889? MEAN 189 MAX 638ACFSM 2.78 

CAL YR 1992A65005 MEAN 178 MAX 502ACFSM 2.62 IN 35.61 


MIN 148AIN 37.74 




� 
150 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.--Temperature recorder clock stopped Apr. 12-20 (range in temperature 5.0 to 8.5°C, June 24 to July 

25 (range in temperature 14.5 to 18.0 C), Sept. 19-30 (range in temperature 8.0 to 13.0'C). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 20.0°C July 11, 1976; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum recorded, 18.5°C June 23, July 31; minimum. 0.0°C on many days during winter 

period. 


TEMPERATURE. wATtk (0E6. C1. wATFR YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY MAXLLMax
mIN MINLLLMTNLLMINLLMINLLMIN
MAX MAX MAX MAXL


OCTOBER NOVLmDER OECEmBFR JANUARY FEBRUARY MARCH 


1 14.5 13.5 10.0 9.5 5.5 4.5 1.5 1.5 3.0 3.0 4.5 4.5 

2 13.5 1e.5 9.5 9.5 8.0 5.5 1.5 1.5 3.0 3.0 4.5 4.5 

3 13.0 1e.5 9.5 9.5 8.6 8.0 1.5 1.5 3.0 3.0 4.5 4.5

4 
 13.0 11.5 9.5 8.5 8.5 6.5 1.5 1.5 3.0 3.0 4.5 4.5 

5 12.0 11.5 8.5 1.7 6.5 6.5 2.5 1.5 3.0 3.0 5.5 4.5 


6 13.0 1e.0 7.5 6.5 6.5 5.5 e.5 2.5 3.0 3.0 5.5 5.5

7 13.0 13.0 6.5 6.5 5.5 5.0 2.5 2.5 3.0 3.0 1.0 5.5

8 13.0 1e.0 7.0 6.5 
 5.0 4.5 2.5 2.0 3.0 2.5 7.0 7.0

9 12.0 11.0 7.0 7.0 4.5 4.5 2.0 2.0 2.5 2.5 7.0 5.5

10 12.0 11.0 7.0 1.0 4.5 4.5 2.0 2.0 2.5 2.0 5.5 4.5 


11 12.0 11.5 8.0 7.0 4.5 3.5 e.0 2.0 2.0 2.0 4.5 4.0

12 11.5 11.0 8.5 8.0 
 3.5 3.5 2.0 1.0 2.5 2.0 4.0 3.5 

13 11.0 11.0 8.0 6.5 3.5 3.5 1.0 1.0 3.5 2.5 5.0 4.0

14 11.0 11.0 6.5 6.0 4.0 3.5 1.0 1.0 3.5 3.5 5.0 5.0

15 11.0 1u.0 6.0 6.0 4.5 4.0 1.0 .0 4.0 3.5 5.0 5.0 


16 10.0 0.5 6.0 5.5 4.5 3.5 .0 .0 4.0 4.0 5.0 4.5

17 8.5 8.5 5.5 5.5 3.5 2.5 .0 .0 4.0 4.0 5.5 4.5

18 9.5 0.5 5.5 5.5 3.0 2.5 .0 .0 4.0 4.0 5.5 5.5

19 10.0 9.S 7.5 5.5 3.5 3.0 .0 .0 4.5 4.0 5.5 4.5

20 10.0 10.0 9.5 7.5 3.5 3.5 .0 .0 4.5 4.5 4.5 4.0 


21 10.0 13.5 9.5 8.0 
 3.5 3.5 .0 .0 4.5 4.5 4.0 2.0

22 8.5 8.5 8.0 1.0 3.5 3.5 .0 .0 4.5 4.0 2.0 2.0

23 6.5 /.5 7.0 T.0 3.5 3.5 .5 .0 4.0 4.0 2.5 2.0

24 7.5 7.5 7.0 44.5 3.5 3.5 1.5 .5 4.0 3.0 2.5 2.0

25 7.5 7.5 4.5 4.5 5.0 3.5 1.5 1.5 3.0 2.5 2.5 2.0 


26 7.5 7.5 4.5 4.5 5.0 4.0 1.5 1.5 2.5 1.5 4.0 2.5 

27 8.0 1.5 4.5 4.5 4.0 4.0 1.5 1.5 4.0 2.0 4.0 4.0

28 9.5 0.0 4.5 3.5 4.0 4.0 1.5 1.5 4.5 4.0 4.5 4.0

29 10.0 9.5 3.5 3.5 4.0 2.0 2.5 1.5 --- --- 4.5 3.5

30 10.0 10.0 4.5 3.5 2.0 2.0 3.0 2.5 --- 4.5 4.0

31 10.0 1u.0 --- --- 2.0 1.5 3.0 3.0 5.0 4.5 


MONTH 
 14.5 7.5 10.0 3.5 8.5 1.5 3.0 .0 4.5 1.5 7.0 2.0 




 

            

STREAMS TRI8UTARY TO LAKE MICHIGAN 151 

04127800 JORDAN RIVER NEAR EAST JORDAN, MI--CONTINUED 

IEmPERATURt, wATEk (DEG. C1, WATFR YEAR UCTOHER 1982 TO SEPTEMBER 1983 

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

APRIL MAY JUNE JULY AUGUST SEPTEMBER 

1 6.0 5.0 10.5 (.5 13.0 8.5 18.0 15.5 15.0 12.5 

2 6.0 6.0 10.5 8.5 13.6 10.5 17.0 14.0 15.0 12.5 

3 6.0 5.0 8.5 (.5 13.5 11.0 17.0 15.0 16.5 14.0 

4 5.0 5.0 9.5 7.0 12.0 11.5 15.0 14.0 16.0 14.5 

5 6.5 5.0 10.0 1.0 11.5 10.5 16.0 13.5 15.5 14.5 


6 6.5 5.0 9.5 7.5 13.0 9.0 11.0 14.5 15.5 15.0 

1 6.0 6.0 7.5 7.5 13.5 10.5 1/.5 15.0 15.0 12.5 

8 6.5 0.0 9.0 b.0 12.5 9.5 17.0 15.5 13.5 11.5 

9 6.5 6.0 9.5 0.0 15.0 12.0 16.5 13.5 15.5 13.0 

10 6.0 5.0 10.5 6.5 15.5 12.0 15.0 12.0 16.0 14.5 


11 6.0 0.0 12.0 8.0 16.5 12.5 14.0 12.0 16.0 14.5 

le 13.0 9.5 17.0 14.0 15.0 12.0 14.5 12.0 

13 14.0 11.5 18.0 14.5 15.5 12.5 12.0 10.0 

14 14.0 10.0 18.0 15.0 15.5 14.0 11.5 10.0 

15 11.0 8.0 18.0 15.0 16.0 12.5 11.0 .0 


16 10.0 7.5 17.0 14.0 16.5 14.5 10.5 .0 
17 10.5 f.0 16.5 13.0 16.5 14.5 11.5 10.5 
18 11.5 8.0 15.5 12.0 16.0 14.0 12.5 11.0 
19 11.5 10.0 16.5 12.5 17.5 14.5 ---
20 10.5 10.0 17.0 13.0 17.5 15.0 

21 8.0 5.0 12.0 8.5 17.0 14.0 16.0 13.5 

22 8.s 5.5 12.0 11.0 17.5 14.5 15.0 13.5 

23 9.5 b.5 11.0 9.5 18.5 15.5 14.5 12.0 

24 9.0 0.5 11.5 8.0 --- --- 15.0 12.5 

25 9.5 0.0 11.5 9.0 15.0 13.5 


26 10.5 (.5 9.0 7.5 16.5 14.0 16.0 14.5 

27 13.0 10.5 10.5 (.0 --- 1/.0 14.0 16.0 14.5 

28 12.0 9.0 12.0 o.5 --- 17.0 15.5 16.5 14.5 

29 9.5 /.5 12.0 10.0 --- 16.0 14.5 16.5 14.5 

30 10.5 0.0 10.0 9.0 --- 18.0 15.5 15.5 14.5 

31 --- --- 9.5 9.0 --- 18.5 16.0 15.5 13.5 - - -


MONTH 14.0 b.0 18.0 12.0 




1S2L STREAMS TRIBUTARY TO LAKE HURON 


04127918 PINE RIVER NEAR RUDYARD, MI 


LOCATION.--Lat 46°11,09", long 84°35'52", in NW1/4 NE1/4 sec.30, T.44 N., R.2 W., Chippewa County, Hydrologic 

Unit 04070002, on right bank 15 ft upstream from county highway bridge, 3.2 mi south of Rudyard. 


DRAINAGE AREA.--184 mi2. 


PERIOD OF RECORD.--April 1972 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 600 ft from topographic map (nearest 10 ft). Prior to Aug. 4, 

1972, nonrecording gage at same site and datum. 


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


AVERAGE DISCHARGE.--11 years, 236 ft3/s, 17.42 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,190 ft3/s June 18, 1975, gage height, 17.62 ft; minimum, 

53 ft3/s July 29, 30, 1982, gage height, 1.83 ft. 


EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge of 50.3 ft3/s was measured Aug. 6, 1963. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,200 ft3/s and maximum (*): 


LL L
 
Discharge Gage height Discharge Gage height
LL L
 

Date TimeLL(ft3/s) (ft) DateLTimeL(ft3/s) (ft) 


LL
 
Oct. 20 1900LL1,300L7.23 Apr. 14 1700L*2,380L*11.56
LL
 
Nov. 12 1500LL2,030L10.13 May 29 2100L1,300L7.18 

Mar. 7 --LL1,500Lice jam 


Minimum discharge, 60 ft3/s July 27-29, Aug. 10; minimum gage height, 1.98 ft Aug. 10. 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLDEC JAN FEB MAR APR MAY JUNLJUL AUG SEP 

1 156 174 436 360 185 210 255 185 639 75 64 65 
2 145 171 394 340 185 210 294 320 426 78 64 63 
3 137 219 428 325 185 220 352 456 322 83 64 62 
4 133 309 443 315 180 ?30 664 344 288 91 67 62 
5 129 321 421 305 185 270 650 273 582 97 69 62 

6 167 314 380 290 185 3c0 556 236 356 90 68 69 
7 248 265 340 280 185 900 515 511 294 87 66 89 
B 298 249 300 275 185 1300 608 708 250 97 63 87 
9 265 230 270 270 185 1000 529 423 224 103 62 78 
10 288 226 250 265 185 800 723 310 223 94 61 73 

11 450 471 240 255 185 600 679 256 197 86 69 75 
12 358 1520 230 250 185 460 519 226 177 81 89 73 
13 324 1280 225 245 185 398 625 204 156 76 75 68 
14 276 708 220 240 185 380 1670 202 137 71 69 67 
15 254 455 220 235 185 3c7 1690 245 120 68 66 66 

16 288 395 220 230 185 341 1140 216 110 68 66 66 
17 369 346 220 225 185 321 781 196 101 70 65 76 
18 278 322 220 225 190 310 550 181 99 77 65 82 
19 236 339 220 220 195 205 410 186 94 73 77 89 
20 798 947 220 215 200 280 339 298 90 70 130 108 

21 1010 854 220 215 200 270 291 264 88 68 107 148 
22 629 539 230 210 205 260 263 228 85 66 98 129 
23 401 395 240 210 210 250 246 218 80 65 90 113 
24 340 319 280 205 ?10 240 223 220 78 64 80 101 
25 260 263 400 200 210 230 210 239 76 64 73 90 

26 230 250 580 200 210 225 202 244 74 63 71 86 
27 214 240 540 200 210 220 191 222 74 61 72 85 
28 199 230 500 195 ?10 215 191 197 74 60 70 81 
29 196 260 460 195 213 184 608 72 63 68 77 
30 198 310 420 190 212 188 943 69 65 67 76 
31 186 --- 390 190 224 --- 810 --- 65 66 ---

TOTAL 9460 12921 10157 7575 5390 11791 15738 10169 5655 2339 2281 2466 
MEAN 305 431 328 244 193 380 525 328 189 75.5 73.6 82.2 
MAX 1010 1520 580 360 210 1300 1690 943 639 103 130 148 
MIN 129 171 220 190 180 210 184 181 69 60 61 62 
CFSM 1.66 2.34 1.78 1.33 1.05 2.07 2.85 1.78 1.03 .41 .40 .45 
IN. 1.91 2.61 2.05 1.53 1.09 2.38 3.18 2.06 1.14 .47 .46 .50 

CAL YR 1982 TOTAL 90523LMAX 227nLCFSM 1.35L
MEAN 248LMIN 54LIN 18.30 

WTR YR 1983 TOTAL 95942LMAX 1690LCFSM 1.43L
MEAN 263LMIN 60LIN 19.40 
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STREAMS TRIBUTARY TO LAKE HURON 
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04128000 STURGEON RIVER NEAR WOLVERINE, MI 


LOCATION.--Lat 45°17'56", long 84°36'40", in SE1/4 NE1/4 sec.36, T.34 N., R.3 W., Cheboygan County, Hydrologic Unit 

04070004, on left bank 1.8 mi north of Wolverine, 2.8 mi downstream from West Branch, and 9 mi upstream from 

mouth. 


DRAINAGE AREA.--198 mi2, revised. 


WATER-DISCHARGE RECORDS 


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


REVISED RECORDS.--WSP 1307: 1944(M), 1948(M), WSP 1727: 1951(M). 


GAGE.--Water-stage recorder. Altitude of gage is 740 ft. from topographic map. Prior to June 15, 1942, nonrecording 

gage at site 1.0 mi upstream, and June 16, 1942, to Sept. 30, 1958, at site 0.7 mi upstream at different 

datums. 


REMARKS.--Water-discharge records good except those for the winter period, which are poor. Prior to July 1975 

intermittent regulation at low flows by ponds 2.4 mi above station. 


AVERAGE DISCHARGE.--41 years, 218 ft3/s, 14.95 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,290 ft3/s Sept. 29, 1972, gage height, 3.72 ft; 
maximum gage height, 4.48 ft Sept. 14, 1961; minimum discharge, 94 ft3/s Jan. 19, 1971, result of freezeup; 
minimum daily, 113 ft /s Aug. 6, 1958. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 862 ft3/s May 7, gage height, 3.27 ft; minimum, 138 ft3/s 

Jan. 16, gage height, 1.51 ft, result of freezeup. 


DISCHARGE, IN CUBIC FEET pFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NOV AUGL
DAYLOCTL JAN MAR MAYLLL SEP
DECLLFEBLLAPR JUN JULLL


1 251 186 262 237 ?08 245 221 204 343 238 205 187 

2 240 212 262 232 209 252 227 282 292 213 190 182 

3 21? 250 364 225 711 257 247 285 264 199 176 181 

4 200 222 328 219 209 274 284 241 257 192 188 177 

5 197 209 383 221 207 289 279 224 284 186 187 176 


6 270 211 510 222 205 329 271 271 266 183 178 198 

7 272 206 361 238 701 365 273 699 250 182 171 233 

8 240 209 286 231 200 415 268 802 238 180 165 206 

9 217 199 252 227 200 449 252 546 237 177 166 191 

10 221 200 240 236 193 343 327 325 234 175 167 185 


11 239 230 238 259 202 281 298 282 227 174 405 185 

12 221 515 229 247 200 261 266 255 224 175 326 182 

13 218 500 228 236 204 244 256 246 217 168 222 184 

14 250 320 224 230 206 242 293 303 212 169 208 180 

15 250 272 227 238 207 236 303 400 207 161 208 180 


16 222 251 227 198 214 230 264 295 205 162 199 214 

17 211 251 214 198 222 227 248 261 201 162 193 243 

18 201 248 214 196 219 233 237 248 196 164 202 250 

19 195 244 219 192 216 358 225 347 198 159 194 242 

20 266 276 221 190 737 311 220 592 197 158 184 296 


21 321 276 220 191 268 254 217 454 195 160 198 336 

22 257 251 217 195 248 232 220 333 192 161 360 397 

23 226 234 244 200 243 230 218 326 189 158 250 412 

24 216 224 363 205 230 228 216 331 188 158 216 320 

25 210 221 361 210 219 227 212 339 187 155 205 258 


26 210 224 336 212 ?10 230 210 316 185 155 201 258 

27 204 221 280 212 ?22 228 208 282 205 154 199 248 

28 204 218 313 214 227 233 204 256 225 179 196 234 

29 203 254 330 219 --- 227 206 356 201 195 190 230 

30 198 265 274 218 216 208 420 203 183 199 224 

31 188 --- 248 218 215 --- 411 --- 178 196 ---


TOTAL 7030 7599 8675 6766 6037 8361 7378 10932 6719 5413 6544 6989 

MEAN 227 253 280 218 216 270 246 353 224 175 211 233 

MAX 321 515 510 259 268 449 327 802 343 238 405 412 

MIN 188 186 214 190 193 215 204 204 185 154 165 176 

CFSM 1.15 1.28 1.41 1.10 1.09 1.36 1.24 1.78 1.13 .88 1.07 1.18 

IN. 1.32 1.43 1.63 1.27 1.13 1.57 1.39 2.05 1.26 1.02 1.23 1.31 


CAL YR 1982L80895 MIN 147L15.20
TOTAL MEAN 222 MAX 595LCFSM 1.12 TNL

WTR YR 1983L88443 MEAN 242 MAX 802LCFSM 1.22 INL
TOTAL MIN 154L16.62 




L

154 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.--Malfunction of the instrument Feb. 25-28, temperature recorder clock stopped Aug. 12-30 (range in temp­
erature 13.5. to 19.0°C). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMEPRATURES: Maximum, 24.0°C June 30, 1964; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum recorded, 22.0°C July 15, 16, 17; minimum. 0.0°C on many days during 

winter period. 


TEmPERATORt, wATtR (UFO. C), WATER YEAR CCTOHER 1982 TO SEPTEMBER 1983 


MINAWINL
DAYAMAXLMAXAMAX MTNLLMINLLMINLLMIN
MAX MAX MAXL


OCTUHEH NOvEm6EH DECEMBER JANUARY FEBRUARY MARCH 


1 15.5 14.5 9.5 9.0 4.5 3.5 1.0 .5 .5 .5 4.5 4.5

2 14.5 12.5 9.0 9.0 6.5 4.5 1.0 .5 .5 .5 4.5 4.5 

3 13.5 13.0 9.0 9.0 7.0 6.5 .5 .5 .5 .5 4.5 4.0 

4 13.5 11.5 9.0 8.0 7.0 6.0 .5 .5 .5 .0 4.0 4.0

5 13.0 11.5 8.0 1.0 6.0 5.5 1.0 .5 .0 .0 4.5 4.0 


6 13.5 12.5 7.0 1.0 5.5 4.5 1.0 1.0 .5 .0 4.5 4.5 

7 14.0 13.5 7.0 6.0 4.5 3.5 1.0 1.0 .5 .5 5.5 4.5 

H 14.0 13.0 6.5 6.0 3.5 3.0 1.0 .5 .5 .0 5.5 5.0 

9 13.0 11.5 6.5 6.0 3.0 2.5 .5 .5 .5 .0 5.5 4.5

10 12.0 12.0 6.5 6.5 2.5 2.0 1.5 .5 .5 .0 4.5 4.0 


11 12.0 11.5 6.5 6.5 ?.0 2.0 1.5 1.0 .0 .0 4.0 3.5 

12 11.5 11.5 6.5 6.5 2.0 2.0 1.0 .5 .0 .0 4.0 3.5

13 11.5 11.0 6.5 5.5 2.0 1.5 .5 .5 .5 .0 5.0 3.5

14 11.0 11.0 5.5 5.5 1.5 1.5 .5 .5 1.5 .5 5.0 4.5 

15 11.0 10.0 5.5 4.5 2.0 1.5 .5 .0 2.0 1.5 5.0 4.5 


16 10.0 6.5 4.5 4.5 2.0 2.0 .0 .0 2.0 2.0 5.0 4.5

1/ 8.5 6.0 4.5 4.5 2.0 1.0 .0 .0 2.0 2.0 5.5 4.5

16 9.5 6.0 4.5 4.5 1.0 1.0 .0 .0 2.0 2.0 5.5 5.0 

19 10.5 9.5 5.5 4.5 2.0 1.0 .0 .0 3.0 2.0 5.0 4.5

20 10.5 10.5 7.5 5.5 2.0 2.0 .0 .0 3.5 3.0 4.5 3.5 


21 10.5 9.0 7.5 7.5 2.0 2.0 .0 .0 3.5 3.5 3.5 2.5

22 9.0 6.0 7.5 5.5 2.0 2.0 .0 .0 3.5 3.0 2.5 2.5

23 8.0 7.5 5.5 5.5 2.0 2.0 .0 .0 3.0 2.5 2.5 2.0

24 7.5 /.0 5.5 4.5 2.0 2.0 .0 .0 2.5 2.5 2.5 2.0

25 7.5 /.0 4.5 3.5 3.5 2.0 .0 .0 --- --- 2.5 2.0 


26 7.5 1.5 3.5 3.5 3.5 3.0 .0 .0 4.5 2.0 

27 8.0 7.5 3.5 3.5 3.0 2.0 .0 .0 --- 4.5 4.5

26 9.0 6.0 3.5 3.5 2.0 2.0 .0 .0 5.5 4.5

29 9.5 9.0 3.5 3.5 2.0 1.0 .5 .0 5.5 4.0

30 9.5 9.5 3.5 3.5 1.0 .n .5 .5 --- 5.5 4.0

31 9.5 9.5 --- --- .5 .5 .5 .3 6.0 4.5 


MONTH 15.5 1.0 9.5 3.5 7.0 1.5 .0 6.0 2.0 
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04128000 STURGEON RIVER NEAR WOLVERINE• MI--CONTINUED 


IEMPERATURE, wAlEk (OEG. C), WATFR YtAR OCTOBER 1982 10 SEPTEMBER 1983 

WAY MAX MIN • MIN MIN MAX MIN MAX MINLMINMax MAX MAXL

APRIL MAT JUNE JULY AUGUST SEPTEMBER 

1 6.0 5.0 10.5 9.0 13.0 9.5 18.5 16.0 19.0 16.5 17.0 14.0 

2 6.0 o.0 10.5 9.0 14.0 11.0 19.5 17.0 18.5 15.5 16.5 14.0 

3 6.0 5.0 9.0 6.0 14.0 11.5 21.0 18.0 18.0 16.0 18.0 15.5 

4 5.0 5.0 8.5 8.0 13.0 12.0 21.0 19.0 16.0 15.5 18.0 16.5 

5 6.0 5.0 10.0 8.0 12.0 11.0 19.5 16.0 17.0 14.5 17.5 16.0 


6 6.0 0.0 9.5 8.0 13.0 10.0 16.5 14.0 18.0 15.0 17.5 16.5 

7 6.0 o.0 8.0 0.5 13.5 11.5 16.5 14.0 19.0 16.0 16.5 14.0 

8 7.0 0.0 8.5 5.5 14.0 10.5 19.0 15.0 19.0 17.0 15.5 13.5 

9 7.0 0.5 9.0 6.0 15.0 12.5 19.5 17.0 18.5 15.5 17.5 14.5 

10 6.5 0.5 10.0 7.0 16.0 12.5 19.5 15.5 17.0 14.0 18.0 16.0 


11 6.5 0.0 11.5 8.0 17.0 13.5 20.5 17.0 15.0 13.5 18.0 16.0 

12 8.5 0.0 13.0 9.5 18.0 15.0 21.0 18.5 16.0 14.0 

13 8.5 1.5 14.0 11.5 19.0 16.0 20.5 17.0 14.0 12.5 

14 9.0 /.5 14.0 11.5 19.0 16.5 21.0 17.5 12.5 12.0 

15 9.0 1.0 11.5 9.5 19.0 16.5 22.0 19.0 12.0 11.5 


lo 7.0 6.0 10.5 9.5 18.5 15.5 22.0 19.5 11.5 11.5 

17 6.0 5.5 10.5 8.0 18.0 14.5 22.0 19.5 12.0 11.5 

18 6.0 5.0 11.0 8.0 17.0 14.0 21.5 19.0 13.0 12.0 

19 5.5 4.5 11.0 9.5 17.5 14.0 21.5 18.5 13.0 12.0 

20 7.0 4.5 10.0 9.5 18.0 14.5 21.0 18.5 12.5 12.5 


21 8.0 5.5 11.0 9.0 18.5 15.5 21.0 18.5 12.5 11.5 

22 8.5 7.0 11.0 10.5 19.0 16.0 20.0 17.0 11.5 10.5 

23 8.5 /.0 10.5 9.5 20.0 17.0 19.5 18.0 10.5 9.5 

24 8.5 1.0 11.0 8.0 20.0 16.5 20.0 17.5 10.5 9.5 

25 8.5 1.0 11.0 9.5 19.0 16.0 19.5 17.0 10.5 10.0 


26 10.0 0.0 9.5 8.5 20.0 17.0 19.0 16.5 12.5 10.0 

27 13.0 10.0 11.5 8.5 20.0 16.5 19.0 16.5 12.5 12.5 

28 12.5 11.0 12.0 9.6 16.5 14.0 19.0 17.0 --- 13.5 12.5 

29 11.0 9.0 12.0 1U.5 17.0 14.0 18.0 16.5 13.5 12.5 

30 10.5 9.0 10.0 9.5 17.0 15.5 19.5 17.0 13.5 12.5 

31 --- --- 10.0 9.5 --- --- 19.5 17.5 17.0 15.0 ---


MONTH 13.0 4.5 14.0 5.5 20.0 9.5 22.0 14.0 18.0 9.5 



156L STREAMS TRIBUTARY TO LAKE HURON 


04129000 PIGEON RIVER NEAR VANDERBILT, MI 


LOCATION.--Lat 45°10'15", long 84°26'18", in SE1/4 SW1/4 sec.9, T.32 N., R.1 W., Otsego County, Hydrologic Unit 

04070004, on right bank at Pigeon River Headquarters, 11.1 mi east of Vanderbilt, and 26 mi upstream from 

Mullett Lake. 


DRAINAGE AREA.--62.6 mil, revised. 


PERIOD OF RECORD.--September 1950 to current year 


GAGE.--Water stage recorder. Datum of gage is 886.24 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are fair.L
Prior to May 16, 1957, and since Apr. 

22, 1958, occasional regulation by Lansing Club Dam, 3.5 mi above station. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--33 Years, 77.7 ft3/s, 16.86 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,500 ft3/s,May 15, 1957, gage height, 6.80 

ft, from flooduork, from rating curve extended above 500 ft.)/s, result of failure of Lansing Club Dam; 

minimum, 13 ft /s Jan. 8, 1957. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 545 ft3/s May 8, gage height, 5.53 ft; minimum, 35 ft3/s 

June 24, gage height, 1.88 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


OCT NOVL FEB MARLMAY JUNL
DAY DEC JANL APRL JUL AUG SEP 


1 69 64 91 77 68 85 89 77 146 75 59 70 

2 86 83 94 74 67 71 69 101 127 67 72 57 

3 68 110 174 71 65 86 89 116 91 70 51 47 

4 69 86 124 68 65 96 99 89 89 62 88 48 

5 66 81 114 71 64 195 105 81 110 59 68 51 


6 67 77 177 70 64 125 110 92 92 74 48 52 

7 80 74 107 74 64 143 117 332 82 51 49 65 

8 66 74 92 72 64 175 98 459 82 71 51 70 

9 70 65 85 67 64 210 88 202 82 51 52 54 

10 67 72 64 71 62 128 137 134 82 70 56 56 


11 63 81 70 80 61 109 110 107 81 60 191 52 

12 67 202 69 75 61 85 107 88 86 51 130 52 

13 66 225 67 75 61 84 88 80 75 54 68 52 

14 78 118 70 71 62 83 105 95 92 57 70 60 

15 78 96 70 67 64 82 128 147 58 57 72 49 


16 76 83 72 64 66 80 119 104 76 56 66 65 

17 67 80 67 62 69 80 75 88 73 55 55 76 

18 69 77 66 61 70 77 92 85 81 54 67 74 

19 67 76 66 60 70 135 67 121 57 55 74 86 

20 94 85 71 60 76 111 79 306 84 54 56 89 


21 129 87 72 60 100 90 70 188 56 55 56 156 

22 85 82 66 61 71 85 78 115 57 54 87 129 

23 82 72 75 62 82 80 69 132 85 54 66 136 

24 75 73 107 63 65 70 73 132 45 52 60 93 

25 68 64 121 64 90 74 76 108 65 53 56 68 


26 73 78 127 65 80 93 66 116 64 53 62 111 

27 63 68 88 66 60 59 77 108 77 53 67 62 

28 72 67 103 67 63 84 66 92 89 57 55 47 

29 63 84 108 66 --- 63 80 129 75 79 51 85 

30 69 90 87 66 83 68 183 88 56 55 52 

31 58 --- 79 66 72 --- 187 --- 60 54 ---


TOTAL 2270 2674 2843 2096 1918 3003 2694 4394 2447 1829 2112 2164 

MEAN 73.2 89.1 91.7 67.6 69.5 96.9 89.8 142 81.6 59.0 68.1 72.1 

MAX 129 225 177 80 100 210 137 459 146 79 191 156 

MIN 58 64 64 60 60 S9 66 77 45 51 48 47 

CFSM 1.17 1.42 1.47 1.08 1.09 1.95 1.44 2.27 1.30 .94 1.09 1.15 

IN. 1.35 1.59 1.69 1.25 1.14 1.78 1.60 2.61 1.45 1.09 1.26 1.29 


TOTAL MEAN 74.6L INL

WTR YR 1983L30444 MAX 459 CFSM 1.33 18.09 

CAL YR 1982L27246 MAX 316 MIN 48LCFSM 1.19 16.19 


TOTAL MEAN 83.4LMIN 45LINL




157 STREAMS TRIBUTARY TO LAKE HURONL
 

04130500 BLACK RIVER NEAR TOWER, MI 


LOCATION.--Lat 45°23'33", long 84°20'00", in SE1/4 NE1/4 sec.29, T.35 N., R.1 E., Cheboygan County, Hydrologic 

Unit 04070005, on right bank 400 ft downstream from Kleber Dam, 1,000 ft upstream from Milligan Creek, 3.0 mi 

northwest of Tower, and 10.8 mi upstream from Black Lake. 


DRAINAGE AREA.--311 mil, revised. 


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


REVISED RECORDS.--WSP 1307: 1942. 


GAGE.--Water-stage recorder.L Prior to Aug.
Datum of gage is 658.00 ft Stanley Engineering Co. datum.L

1, 1949, at site 1 mi upstream at different datum. 


REMARKS.--Records good. Flow regulated by hydroelectric powerplant 400 ft above station. Several observations 

of water temperature were made during the year. 


AVERAGE DISCHARGE.--41 years, 270 ft3/s, 11.79 in/yr. 


EXTREMES FQR PERIOD OF RECORD.--Maximum discharge,,2,340 ft3/s Apr. 17, 1960, gage height, 7.13 ft; minimum, 

0.60 ft3/s Mar. 11, 1950; minimum daily, 4.0 ft /s Nov. 27, 1949. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,380 ft/s May 10, gage height, 5.47 ft; minimum, 10 ft3/s 

Apr. 14, gage height, 1.23 ft; minimum daily, 120 ft3/s Aug. 4. 


DISCHARGE, IN CUBIC FEET PER 	 SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVLOFC JAN FEB MAR APRLMAY JUNLJUL AUG SEP 

1 198 210 271 390 212 284 307 265 813 222 218 150 
2 200 220 385 394 240 325 304 268 818 226 185 135 
3 196 207 443 250 254 391 329 420 699 221 133 134 
4 206 248 381 203 197 4n9 422 403 535 222 120 132 
5 209 325 426 295 186 396 417 391 516 215 125 127 

6 222 327 643 313 201 401 498 382 510 164 150 128 
7 265 262 628 215 200 510 498 713 439 186 157 149 
8 265 213 561 245 207 768 498 1190 474 158 175 156 
9 261 210 530 220 203 892 498 1230 375 194 152 150 
10 247 240 373 288 211 869 432 1350 340 178 155 149 

11 236 265 263 280 207 832 501 1110 328 170 176 152 
12 215 404 260 270 194 719 557 729 329 169 267 151 
13 241 492 233 196 202 539 522 531 324 161 317 128 
14 239 526 315 194 208 430 453 516 309 161 313 129 
15 241 512 337 208 208 505 498 514 238 159 245 125 

16 264 512 260 203 217 310 501 448 217 156 242 132 
17 241 491 224 180 245 323 474 374 233 148 187 161 
18 241 268 260 180 261 367 428 368 219 137 172 179 
19 233 336 301 159 284 406 408 406 238 127 177 240 
20 272 340 264 203 780 506 286 613 213 127 161 255 

21 312 330 215 198 124 498 266 762 215 128 164 272 
22 265 313 262 189 409 344 309 784 216 131 212 376 
23 339 313 278 186 293 359 303 852 205 128 247 362 
24 303 260 396 195 299 387 266 722 207 128 191 366 
25 265 260 418 228 310 372 265 705 200 128 175 383 

26 223 260 418 189 218 380 265 638 193 145 176 394 
27 763 260 422 215 281 359 268 579 196 129 178 295 
28 235 218 440 213 277 350 267 534 203 153 168 222 
29 214 362 512 208 --- 306 265 518 243 167 156 225 
30 205 282 418 214 279 265 711 293 180 148 222 
31 216 --- 362 208 308 --- 765 --- 171 151 ---

TOTAL 7528 9466 11499 7129 6828 14144 11574 19791 10338 5089 5793 6179 
MEAN 243 316 371 230 244 456 386 638 345 164 187 206 
MAX 339 526 643 394 409 892 557 1350 818 226 317 394 
MIN 196 207 215 159 186 279 265 265 193 127 120 125 
CFSM .78 1.02 1.19 .74 .79 1.47 1.24 2.05 1.11 .53 .60 .66 
IN. .90 1.13 1.38 .85 .82 1.69 1.38 2.37 1.24 .61 .69 .74 

CAL YR 1982 TOTAL�95381LMEAN 261L
MAX�945LCFSm .84LMIN 112LIN 11.41 

wTR YR 1983 TOTAL 115358L
MEAN 316LMIN 120LIN 13.80
MAX 1350LCFsm 1.02L
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STREAMS TRIBUTARY 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 NW1/4 NE1/4 sec.6, T.37 N., R.1 W., Cheboygan County, Hydrologic Unit 

04070004, at upstream side of bridge on Lincoln Avenue in Cheboygan, 1.75 mi upstream from mouth. 


DRAINAGE AREA.--1,500 mi2, approximately. 


PERIOD OF RECORD.--Water years 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1974 to September 1981. 

WATER TEMPERATURES: October 1974 to September 1981. 


INSTRUMENTATION.--Water-quality monitor October 1976 to September 1981. 


REMARKS.--Bimonthly samples are collected as a cross-section sample at Lincoln Ave. bridge. Water-discharge 

measurements are made at times of sampling. Flow regulated by dam 1,000 ft downstream. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE (water years 1975-78, 1981): Maximum daily recorded, 900 micromhos Apr. 24, 25, 1975; 

minimum daily recorded, 140 micromhos Mar. 8, 1975. 

WATER TEMPERATURES (water years 1976-78, 1981): Maximum, 27.0°C July 20, 1977, July 8, 12, 13, 1981; 

minimum, 0.0°C on many days during winter periods. 


1,VATF9 ouALITY nyTA, AATF0 YFA9 OCToRp9 19R? TO SFPTEMRER 1983 

OXYGEN, um- STREP-
cf:- (TS- FORM, TOCOCCI 

sTRPAm- CTFIC snoiEn FECAL, FECAL, 
FLow, CON- L,H T1)9- OXYGEN, (PER- 0.7LLKF AGAR 

INSTAN- nlicr- (STAND- TvmpFp- Rrn-LCENT um-ME (COLS.OTS-L

ATuPF ITYLL
TImr TAN9 oUS ANCF aPDL sntvFD SATUR- (COLS./ PERL(CPc) (UmkoS) UNITS)LL(NTH) ATION) 100 ML)C TF (rwr, C) (mG/L) 100 ML)LL

Nny 
09-30L34.11-1 7.'4 2.4 99 K18LL150 

nFr 
1A...LP030 3.9LL13.1L


L
o93nL 2.0L 38
1 6... ",1 190 .410 A.2L.9L12.6L98L
RFD 

1A20 131 7.0A<1.nL93 K1110... nqnnL .0 13.5AK7AA
App 

�14... 2100 5.5L12.8 25LL
JUN 

0945 ( ...! 4!) 7.RL1.4 107 K370 

L

1A... 0900 303 7.9A 8.6AK19A21130 2.0A99A

AuG 
?1.5A 50 


L

29... F10?0 793 8.0 2.3L103 K13LL46n900L 73.n 8.9L

vAGNF- SODIUM °OTAS- ALKA- CARRON 
HAP1- rALcihm SIWA, cOhihm,LAO-LSIUM, LINITY DIOXIDE 

NFSS AS-LLnIc- SOPP-LLNs-
JTs-LL DIS- LA9L
(0r,/t_ soLvi,n SOLVED SoLvrn MIN SOLVED (MG/L SOLVED 

AC_(WV) (M6/1_APERCFNTL(MG/LLL(mG/LA(mG/LL'RATIO ASL
onTrLCAC03) AS CA) AS MG) AS NA)L AS K)LAS CO?)SooIhmL CACU3)L


NO" 
159L47� 13 1.8 .1L150L9L.4L3.6 


15PA13 5L.6L1.842 4.1 .1L150L

17? 44 4.6L .2 68A3.915L6LL160L
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14... 149L1?LS .1L140L4n 4.0 .7L4.3 
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AIIG 

29... 159L13L5L.7A2.742 4.0 .1L140A

11nc. SOLIDS,L NITRO-
CH10- FLU))-LL SOLIDS, SOLIDS,SILICA, 99 sTOPE 51(14 OF GEN, 

cilLF- PInF.LoTc- cnNc-rt- nIs-L
17'" 4I0F.LAT 1140 DIS-LLNO2.NO3 
nTS- Di- SO1 VFD C THENTS,LSOLVEDLAS- DrG. SOLVEDLNs-
Sn1 OF)) soLvi=r soLvE0 (MG,). nTs_L(TONS (TONS SOLVED1119-
(mG/L (mG/L (1h/L AS sOlVrD SOLVED PER I:TR (MG/L 
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Ig...L13 4.8L7.4 175 998L.2 IR? .25LL<.10 
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159STREAMS TRIBUTARY TO LAKE HURON 


0413205a CHEBOYGAN RIVER AT CHEBOYGAN, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


NITO- NITRO-L9140C- RHoS-LSFOI- sEn. 
GFN4 GEN.Am-LPi-InS- e.n.us, PRATE, mENT, SUSP. 

AMMONIA mONIA 4. PROS- RH0011C. opTHn, ()PIM°. SEDI-nIS- SIEVE 
nIS- ORGANIC PHOMU5. °Ts- nTs- nIS- mENT. CHARGE. DIAM. 

SOLVEDLTOTAL SOLI/F1 SOLVED SUS- SUS- % FINERTOTAL SOLVED 
(MG/L (mG/L (MG/L (MG/I_ (mG/L (MG/L FENDED RENOEn THAN 

naTFLAS N) AS AS AS PO4) (T/DAY) .062 MMAS N) AS P1 P) 0 ) (MG/L) 

Nov 

18...L.80 <.010L<010L18L
99 


nFr 

1 05.....A.A0 <.010LL


.020L.010LL


89 

FFP 

10... .060LL .040 .09 


.010L.020LL-- 15L


.20L .010LL

APO 
14... <.010 .30 <.010 <.010 <.010 4 25 100 

..Inv 
16... .030 .10 .010 <.010 <.010 1 5.5 100 

AIM 
25... <.1110 .40 .010 <.010 <.010 4 99 

ALiim- RFRVL-LCHRO-
RARTUM , CAnmpim LTmOm. AP=C LTI!M. ATOM, COBALT,. coPpEg. IRON, LEAD, 

nTS- AS- nTs-LnI5-LDIS- DIS-nTs-LnIs-L015-
SOLVED soLvEn SOLVFO SOLVED soLvEn zsni_vEn SOLVED SOLVED SOLVED SOLVED 

TIME (Un/L (US/L (UG/L (Un/LL(UG/L(On&(Iln/i (UG/LL

nATE ASLASLAS RA) AS 7,) AS CO) AS CU) PR)
AL) ac) AS OF) LLas CP) AS FE) AS 

MrIV 
ncrin
18 .00 10 1 21 <1L<1 <1 <3 8 15 1 


FFq 
1 0• • • 0900 <10 1 PP <1Lel <1 <3 1 10 1 

APR 
0945
14• • • 20 1 48 <1L<1 ? <3 4 12 4 

AUG 
Pil• • • 0(400 <10 3 33 <1L<1 <1 <3 2 5 1 

MANGA- MOLYR- SELF- STRON- VANA-
LTTHium NESE, MFPCIP4Y OENUm, NICKEL.LSILVER.AOIUm,LNIUM.ATIUM,AZINC. 

OTS- nTs- 015- nIS-LnIS-L nTs-oIS- DIS-LnIS- (US-LL
COLvFD soLvEo SnLvFO SOLVE() SOLVED SOLVED SOLVED SOLVED Mr 
(Un/L (oon_ (UG/L (UG/L s=n c 


PATE AS LT) AS MN) AS RG) 45 MO) Ac MI)LAS AG)
AS SF)LAS SO) AS V) AS ZN) 

NC" 

IR".A<4 <.1AAA7A<1AA 5
1 <10A<1 P8 <6.0LL


FER 

10...L<4L.3L1L<1L<1L<6.0LL<3
1L<10L 100 


APP 
14... <4 1 <.1 <10 1 <1 <1 05 <6.0 7 


AUG 

2S...A<4L<.1L <1 97L<6.0L
<1L<10L1L<1LL 4 




 

160L STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER NEAR ALPENA, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 45°05'39", long 83°29'59", in SW1/4 SE1/4 sec.7, T.31 N., R.8 E., Alpena County, Hydrologic Unit 

04070006, on left bank 1,000 ft downstream from Alpena Power Company Fourmile Dam, 2.5 mi upstream from Bagley 

Street in Alpena and 6.0 mi upstream from mouth. 


DRAINAGE AREA.--1,238 mil. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--Occasional measurements made water years 1945-50. October 1979 to current year. 


GAGE.--Two water-stage recorders. Altitude of gage on main (north) channel and secondary gage on (south) channel 

is 615 ft, from topographic map. 


REMARKS.--Water-discharge records good except those for the period of no gage-height record, Jan. 1 to Feb. 21, 

which are fair. Flow regulated at all stages by hydroelectric plant 1,000 ft above station. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 9,250 ft3/s May 9, 1983; minimum daily, 33 ft3/s 

Oct. 4, 1980, June 25, 1983. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 9,250 ft3/s May 9; minimum daily, 33 ft3/s June 25. 


DISCHARGE, IN CUBIC FEET PEP SECONn, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VAt UES 

DAY OCT NOVLJAN MAR MAY
DEC FEB APRLJUNLJUL AUG SEP 

1 921 627 902 1210 
 1040 1270 1130 565 3650 659 593 642 
2 159 615 1160 1200 1060 1200 1280 1180 3250 274 572 658 
3 111 590 1150 1180 1070 1410 1280 1460 3000 341 540 74 
4 654732 1130 1200 1060 1500 1620 1340 2840 313 754 128 

5 653 612 1340 1190 530 1960 2030 1190 2280 766 721 237 


6 
 634 121 1870 1190 1040 7040 2460 1250 1730 613 200 943 

7 619 330 1850 1180 1120 7640 2410 2500 1630 624 231 591 

8 631 859 1860 910 1120 3940 2140 5600 2010 622 611 578 

9 100 638 1740 853 1120 4440 1720 9250 2080 213 610 589 

10 80 651 1300 1050 952 4290 1940 6880 1760 186 620 102 


11 609 658 991 1180 982 3360 2320 5810 1600 394 680 179 

12 680 675 735 1160 535 2390 2500 3260 1600 478 594 526 

13 607 558 875 879 712 1860 2110 2150 1600 354 49 509 

14 643 972 916 945 1200 1640 2160 1860 1610 490 697 538 

15 653 1170 1160 1110 929 1490 2130 1850 1440 590 996 500 


16 109 1160 1150 567 1070 1410 2040 1520 974 220 716 142 

17 110 1150 1150 795 1190 1250 2090 1460 999 157 698 134 

18 663 1150 852 989 948 1250 1980 1500 829 639 681 139 

19 597 1120 701 1150 778 1170 1640 1520 208 636 675 721 

20 672 494 914 1050 879 1290 1520 1570 802 587 185 838 


21 688 286 1120 1030 1160 7060 1420 2080 970 632 184 834 

22 684 781 910 905 1240 7070 1220 2270 904 466 679 930 

23 100 894 1160 1070 1390 POPO 1180 2560 867 167 679 783 

24 116 893 1160 1020 1540 7010 991 2480 790 154 648 162 

25 623 563 1290 1110 1440 1970 1080 2450 33 537 605 491 


26 62? 721 1480 1110 1260 7010 1100 2370 132 476 553 895 

27 626 560 1500 1110 1250 1860 883 2320 856 480 54 806 

28 658 326 1960 967 1250 1360 959 2210 649 477 51 709 

29 645 777 1560 818 --- 1060 1050 2200 622 513 528 721 

30 96 777 1590 869 1050 567 2590 778 147 590 610 

31 97 --- 1440 1040 1100 --- 3240 --- 59 643 ---


TOTAL 14938 21382 38916 32037 29465 60170 48950 80485 42493 13264 16637 15709 

MEAN 482 713 1255 1033 1067 )941 1632 2596 1416 428 537 524 

MAX 921 1170 1960 1210 1540 4440 2500 9250 3650 766 996 943 
MIN 80 121 701 567 530 1050 567 565 33 59 49 74 

CFSM .39 .58 .83
1.01 .86 1.57 1.32 2.10 1.14 .35 .43 .42 

IN. .45 .64 
 1.17 .96 .90 1.81 1.47 2.42 1.28 .40 .50 .47 


CAL YR 1982 TOTAL 273517L749L
MEAN MAX 3670 MTN 34LLIN 8.22CFSM .61L

WTR YR 1983 TOTAL 414846L
MAX 9250LCFSM .92L
MEAN 1137LMIN 33LIN 12.47 
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STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER NEAR ALPENA, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--October 1979 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1979 to current year. 

WATER TEMPERATURE: October 1979 to current year. 


INSTRUMENTATION.--Water-quality monitor since October 1980. 


REMARKS.--In addition to water-quality monitor, samples were collected by a local observer on an approximate twice-

weekly basis. Occasional samples are collected at Bagley Street bridge, 2.5 mi downstsream. Water-discharge 

measurements are made at times of monthly sampling. February 1979 to September 1979, samples collected at site 

6.9 mi downstream (04135020). 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum, 511 micromhos Jan. 2, 1982; minimum, 120 micromhos was observed Dec. 19, 1981. 

WATER TEMPERATURES: Maximum, 31.0°C July 11, 12, 1981; minimum, 0.0°C on many days during winter periods. 


EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum, 444 micromhos June 8; minimum, 239 micromhos was observed May 10. 

WATER TEMPERATURES: Maximum, 30.0°C June 26, July 16, 17, 24, Sept. 3; minimum, 0.0°C on many days during 

winter period. 


WATER QUALITY DATA, WATER YEAR OCTnRFR 1982 TO SEPTEMBER 1983 

OXYGEN._COLI-
st›F_ DIS- FORM, igggT

STREAM­ cTFIc_ SOLVED FECAL. FECAL, 
FLOW, CON- PH_ TOP-_OXYGEN._(OM. 0.7 KF AGAR 

INSTAN- (STAND- TEMPER- AID-_nIS- CENT UM-MF_(COLS.
TIME_TANFOUS r)A(C_ ARD ATURF_ITy SOLVED SATUR- (COLS./ PER

nATF (cF9) 
 (11MH0S) UNITS)_(DEG C)�(NTU)_(MG/L)_ATION)_100 ML)_100 ML) 

NOV 
17...A1045_1150_ 378A2.5A__ 73A7.9A2.4 13.2 97AK320 

OF C. 

15...A1000 1190AA8.0 1.0 6.0 12.9 92_
 38dL____ 120 

FFR 

__ 1.5AA _
9... 0930 1240 384_7.6A.0 11.8_81_K3 30 

APO 

_13... n945 2050A7.6A3.8AA11.9 9P___ 304A6.5 _ K10 250 

MAY 

10... 0930_4670_239_7.4A
8.5 10AA86AA_ 72010.1 K150 

AUG 
_ 322L
2 4 ... 1030 7.8 2.8 75A2001150AA 23.0 6.5LK19 

mAGNE-_ SODIUM POTAS- ALKA- CARBON 
HARD- rALcTilm STOW, SODIUM,_ AO-_STUM, LINITY DIOXIDE 
_ _ DIS-AANESS_OTC.. OIS-_DIS- Snap- LAR_OIS•• 

cm6/L sotvFn SOLVED SOLVED_ TION SOLVED (MG/L SOLVED
AsA
(mr,/t (AG/L (MG/L PERCEmT RATIO (MG/L AS (MG/L


DATE_CACO3)_AS CA)1AS MG)_AS NA)_SODIUM_ AS K)_CAC03) AS CO2) 


NnV 

17.oe__ 14A6AA_.9_ 4.4
193 541 5.2 .2 180_


nFr 

190_53_14 5.6A6 .2 1.1_180_3.5 

FFR 

nq..._205 54_17 6.8_ .2 __
7A.8 190 9.2 

APR 

11... 151_44_10_4.1_6_.2_1.0_140_6.8 


MAY 

117_ 7.8 6A_ tn..._ 34_ _3.4_ .1_1.4 110_8.5 

7460, 170_45_14_4.6_6_.2_.4_ 160 4.9 

SOLIDS, SOLTOS,_ NITRO 
cHLo-_FLUO-_SILICA, pEsTnIIE SUM OF_SOLIDS, SOLIDS._GEN,

SULFATE_RIOT,__ AT 180_ 0I5.AANO2+NO3RIDE, DIS-_ CnNSTI- DIS-A
nI5-_DIS-_0IS-_SOLVED_OFF,. C TOENTS,_SOLVED_SOLVED_DIS-
sotvEn SOLVED SOLVED (mG/I nrc- DIS- (TONS (TONS SOLVED
(MG/L (mG/L (MG/L AS SOIVF0 SOLVED PFR PER (MG/L

AS CL)__ (mG/t) AC-FT)DATE_AS SO4)AAS F) SIn?)__(MG/L)__DAY)_AS N) 

NOV 

17...A6.4AR.8�215___
17 .1A217A.32 736 <.10 

rwc 

15... 7.2 .2_9.4_252_221_.34_810_.16 

Fro 
14 5.9_.2_9.1_274_222_ .30 750 <.10 

ADO 

13..._ 5.6A1.9_186_169_.25_1030_<.10
16 .1A

MAY 

10..._1 0 3.9_.1_5.5 149_ .20_1880_.19
_ 132A

AUG 

24..._12 4.4_.2_11_197_188_.27_612_.10 



 
 

  

 

STREAMS TRIBUTARY TO LAKE HURON 

04135000 THUNDER BAY RIVER NEAR ALPENA, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

A

NITRO- NITRO- A pHos- oHns- LSEDI SED. 

A

GFN. GEN•Am- APHOS- PHORUS. °HATE, WENT, SUSP. 

A

AMMONIA MONIA + APHOS- APHDRUS. AORTHn. A()RIND. ASEDI.. DIS-. ASIEVE 

L

DIS- oRGANTr. phorois. DIS- DIS- ADIS- MENT, CHARGE. ()TAM. 

A

SOLVED ATOTAL ATOTAL AsotvEn SOLVFn ASOLVED ASUS-., ASUS- A% FINER 
(MG/L (MG/L (MG/L (kin& (mG/L (mG/L FENDED PENDED THAN 

DATE AAS N) AAS N) AAS P) AAS P) AAS 0) AAS PO4) A(MG/L) A(T/DAY) .062 MM 

NnV 
17... A.030 A.60 A.030 A.nPo L<.010 L6 A19 

nFr 
15... A.550 A1.10 A.030 A.010 A<.0)0 A4 A13 A100 

Fro 
9... .050 A.010 A.010 L<.010 L2 A6.7 
409 
13... A.030 A.50 A.050 A.040 L.010 L.03 L6 A33 -- 

MAY 
10... .040 A.60 A.050 A.020 L<.0)0 L38 A479 A90 

AUG 
24... A.020 A1.20 A.020 A.020 A<.010 A6 A19 A96 

ALUM- A9E9YL- ACARO-. 
TNUM, ARSENIC' :411,4TIIM. LIWA. CADMIUM MIUM. COBALT. COPPER. IRON, LEAD, 
DT" ADIS- A015- ADIS- AOTS- AnTs- LOrs- LDIS-. ADIS- LDIS 
soTvEn SOLVED SOLVED soTvED sntvFn SOLVED SOLVED SOLVED SOLVED SOLVED 

TIME A(11G/L A(0G/L A(0G/L A01G/L ACurp/i L(UG/L A(UG/L A(UG/L A(UG/L A(UG/L 

A

AS AL) AAS AS) AAS HA) AAS OF) AS Cn) AAS CR) AAS CO) AAS CU) AAS FE) AS R8) 

NOV 
17... A)045 L<10 L1 A26 A<1 A<1 A<1 A<3 A4 A57 A1 

EP4 
9... 0910 A<10 A1 A30 A<1 A<1 A<1 A<3 A<1 A31 A2 
APR 
13... An445 A10 A1 A51 A<1 A<1 A<1 A<3 A3 A40 A5 

MAY 
10... 0910 A50 A1 A45 A<1 A<1 A1 A<3 A3 A110 A3 

A

mANnA- AHnLYR- 

A

LITHIUM NFSF, mCPCUWY DENom. NicKEL. SELF-: A
STRON- VANA- 

SILVER, TIUM. Amum, ZINC, 
MIS- Lors- LOhS- LDTS- A()IS- ADIS- Anrs- Lors- LDDIS- DIS.. 
s=n SOLVED SOLVED SOLVED nv

/I
F_n SOLVED SOLVED SOLVED SOLVED SOLVED 

A

(0G/L A(UG/L A(UG/L A(UG/L A(I1G/L A(IJG/L 
nATF AAS LI) AAS MN) AAS HG) AAS MO) AAS NT) AAS SF) AAS AG) AAS SR) AAS V) AAS ZN) 

Nnv 
17... A<4 A6 A<.1 A<10 A4 A<1 A<1 A110 A<6.0 A32 

FFQ 
9... <4 Aa L.3 A<10 A1 A<1 A<1 A110 A<6.0 A3 
APP 
13... A<4 A5 A.1 A<10 A1 A<) A<1 A91 A<6.0 A27 

MAY 
10... A A13 A.1 A<10 A2 A<1 A<1 A73 A<6.0 A13 

162 
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163STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER NEAR ALPENA• MI--CONTINUED 


SPECIFIC CONDUCTANCE (MIcROMHOS/CM AT 25 0E1. C)• WATER YEAR OCTOBER 198? TO SEPTEMBER 1983 


DAYLMIN
MAXL
MIN MEANLLMINLLMAXLMEAN
MEANLLMAXL MAX MEANLMINL


OCTOBER NOVEMBER DECEMBER JANUARY 

1 395 352 367 382 373 378 383 380 381 390 367 383 
2 386 342 360 407 372 390 387 383 385 393 312 379 
3 375 348 365 423 367 393 387 383 385 402 365 397 
4 373 360 365 412 366 388 421 383 395 409 365 391 
5 373 358 364 411 363 386 400 370 386 407 362 382 

6 370 355 364 414 379 396 404 358 384 413 351 378 
7 
8 

371 
399 

359 
355 

363 
368 

404 
392 

377 
388 

394 
390 

405 
400 

369 
359 

388 
377 

407 
409 

368 
363 

391 
382 

9 377 353 365 405 391 396 392 349 390 408 301 374 
10 375 341 364 398 385 391 397 351 382 407 367 383 

11 388 362 369 410 381 392 375 371 374 405 377 392 
12 
13 

384 
387 

361 
364 

368 
369 

410 
394 

362 
388 

390 
391 

399 
409 

374 
365 

384 
385 

408 
409 

380 
385 

401 
403 

14 
15 

387 
386 

365 
366 

373 
373 

397 
388 

389 
385 

393 
386 

414 
422 

368 
389 

394 
403 

409 
397 

379 
369 

395 
388 

16 
17 
18 

385 
384 
385 

359 
362 
370 

373 
376 
375 

388 
388 
385 

385 
384 
383 

387 
385 
394 

424 
419 
419 

398 
388 
387 

414 
403 
407 

---
---
---

19 386 368 376 385 382 393 424 391 402 - - -
20 384 364 369 383 379 382 418 366 401 - - -

21 373 353 359 396 380 383 415 402 411 
22 372 356 363 398 377 383 417 373 403 
23 382 353 368 381 375 378 414 383 406 
24 385 365 377 378 374 376 412 364 398 _ - -
25 385 366 375 381 376 379 398 351 376 - - -

26 
27 
28 

382 
384 
378 

367 
368 
367 

373 
374 
372 

389 
388 
386 

377 
384 
373 

381 
385 
382 

402 
394 
391 

359 
344 
349 

373 
370 
374 

---
---

29 
30 

384 
383 

369 
356 

374 
371 

398 
394 

378 
390 

384 
383 

392 
381 

348 
330 

358 
359 

__-
- - -

31 381 350 370 --- --- --- 386 336 364 - - -

MONTH 399 341 369 423 362 396 424 330 387 

DAY MAX MIN MEAN MAX 
 MIN MEAN MAX MIN MEAN MAX MIN MEAN 


FEBRUARY MARCH APRIL MAY 


1 
 378 344 363 359 300 335 

2 370 342 360 367 328 349 

3 
 --- --- --- 373 350 359 377 337 358

4 
 411 381 406 358 341 352 373 344 356 

5 417 371 398 350 340 343 348 346 347 


6 404 368 390 347 320 333 347 345 346 
7 384 339 367 333 312 321 343 335 339
8 347 316 332 336 308 319 319 302 311 
9 
 317 295 307 320 307 315 285 277 282 

10 
 312 294 297 328 305 312 275 259 268 


11 
 310 293 296 330 301 313 257 249 25?

12 
 313 296 300 322 304 313 261 258 260 

13 
 317 301 306 322 301 309 269 264 266 

14 
 327 296 308 327 297 306 274 272 273 

15 
 335 304 316 325 301 312 281 278 279 


16 
 325 309 316 337 295 317 287 283 285

17 
 344 325 331 338 308 320 297 292 294

18 
 334 290 312 327 305 318 305 302 303

19 
 333 305 318 348 314 326 312 311 312

20 
 340 323 328 344 318 328 320 316 317 


21 330 318 324 342 315 330 326 321 323

22 344 320 327 353 314 331 325 322 323

23 348 324 336 347 322 332 326 322 324

24 354 327 
 342 367 321 334 326 323 324 

25 365 342 349 348 315 334 326 323 325 


26 
 360 
 394 396 363 323 341 328 325 326

27 369 
 347 399 371 328 351 330 327 329

28 376 352 362 378 347 358 335 331 332

29 
 379 350 362 382 341 363 335 332 334

30 
 374 343 363 370 345 357 335 332 334

31 383 336 363 --- --- --- 333 330 331 


MONTH 
 382 295 332 377 249 314 




LL

 

 

164L STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER NEAR ALPENA, MI--CONTINUED 


SPECIFIC CONDUCTANCE (mICROmHoS/cm AT 25 oFn. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


L

DAY MIN MAX MEANLLLMINLLMAXLMEAN
MAXLMEANLLMIN MAX MEANLMINL


JUNEL JULYLAUGUSTLSEPTEMBER 


1 333 331 332 387 286L 321 314 316
346 

2 335 332 333 378 338L 337 316
348 313 

3 339 335 337 391 336L 321 312
352 299 

4 344 338 340 366 333L
345 321 297 308 

5 343 339 340 343L 322 299 314
348 345 


6 338 334 335 343L 321 310 312
348 345 

7 420 334 356 350 342L 319 312
345 308 

8 444 385 411 350 341L 321 317
344 314 

9 405 368 383 350 336L 322 313 317
342 

10 375 343 361 343 328
359 334L 304 315 


318L 325
11 357 346 352 351 343 298 312 

12 350 346 348 349 335L 321 317
343 315 

13 345 342 344 344 336L 322 316 319
340 

14 340 338 339 343 319L 328 305 319
338 

15 340 321 333 343 323L335 337 314 322 


16 353 337 346 368 311L 326 319
316 308 

17 357 350 354 341 3??L 326 307
332 321 

18 357 351 354 335 327L 327 306 318
311 

19 378 346 363 356 319L 327 320 323
311 

20 358 335 373 319 315
345 320L 335 323 


21 364 333 340 330 321L 360 308
325 324 

22 380 340 355 335 316L 323 321 323
32? 

23 376 331 354 354 301L 346 308 326
328 

24 371 344 356 332 303L319 --- ---L--- 335 319 328 

25 361 327 349 338 303L326 314 346 308
323 306L 330 


26 365 348 315L327 320 329
310 361 328 314L337 334 

27 356 349 320L326 316 342
324 343 323 303L356 337 

28 367 344 350 328 323 303L350 346
304L334 321 344 

29 385 344 361 328 314L335 319 410 346
323 279L 356 

30 392 342 353 --- --- 325 311L358 351
--- L 317 345 

31 --- --- --- 324 310L--- --- ---
315 


MONTH 444 391 316
310 351 286L 410 297 323 


TEMPERATURE, WATER (DEG. C),L
WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY MAX MEAN MINLMAX MEAN MAX MIN MEAN
MIN MAX MEAN MINL


OCTOBER NOVEMBER DECEMBER JANUAR), 


1 17.5 17.0 17.0 9.5 7.0L 1.5L.5
8.5 2.0 2.0 .5 .5 

2 20.0 13.0 16.0 9.0L2.5 2.0 .5
9.5 9.5 2.0L.5 .5 


12.5 9.0 3.0L.5 .5
3 21.5 16.0 9.5 8.5L5.0 3.5 .5 

4 17.0 15.0 4.5L5.5 5.0 .5
11.5 9.0 8.0 4.5L1.0 .5 

5 16.5 12.0 15.0 8.5 4.0L6.5 6.0 1.0 .5
7.0 5.0L .5 


6 17.0 14.0 16.0 4.0L7.0 6.5 .5
8.0 5.0 6.0L1.0 1.0 

7 17.5 16.0 17.0 2.5L6.0 5.5 .5
11.5 5.5 4.5L.5 .5 

8 16.0 6.0L 3.5
17.0 14.0 6.5 6.5 4.5 3.0L.5 .5 .5 

9 16.5 13.5 15.0 6.0 4.0L2.5 2.0 .5 .0
5.0 1.0L .5 

10 15.5 13.5 14.5 6.0 4.5L5.0 1.0 1.0 .5 .5
1.0L.5 


11 16.0 13.0 15.0 6.5 5.0L .5L.5
5.5 1.0 .5 .5 .5 

12 15.5 14.5 5.5L.5 .5 .5
11.5 8.0 6.0 .5L.5 .5 

13 15.0 11.5 14.0 5.5 5.0 .5L.5 .5
5.0L1.0 .5 .5 

14 14.0 11.0 13.0 5.0 4.0L4.5 1.0 .5 .5 .5
.5L.5 


8.0 4.0 .5L .5
15 13.0 11.5 3.0L3.5 1.0 1.0 .5 .5 

16 12.0 9.0 2.5L1.0 .5
6.0 3.0 3.0 .5L

17 12.0 6.0 8.5 2.5 2.5L2.5 1.0 .5L
.5 

18 11.0 8.0 10.0 2.5 2.0L .5L
2.0 1.0 .5 

19 10.5 10.0 2.0L1.0 .5L
9.0 3.0 2.5 1.0 

20 11.5 10.5 3.5 1.0 1.0
6.5 4.0 3.0L .5L


21 9.5 5.0 8.0 7.0 2.0L4.0 1.0 .5L
.5 

22 9.0 5.5 8.0 4.5 1.5L1.0 .5
3.5 .5L

23 13.5 3.5 7.0 4.5L .5L
5.0 5.0 1.0 1.0 

24 14.0 3.0 6.5 4.0L1.0 .5L
5.0 4.5 1.0 


3.0 4.0 3.5 1.0
25 8.5 6.5 3.5L .5L1.0 


26 8.5 4.0 7.0 4.0 1.5L1.0 1.0
2.5 1.0L

27 8.5 3.5 7.0 2.5 2.0L 1.0L
2.0 1.5 1.0 

28 9.0 8.5 2.0L1.5 1.5
6.5 2.5 2.0 1.5L


7.5 2.5 2.0 1.5
29 9.5 9.0 1.5L .5L1.0 

14.0 7.0 2.0 1.5 .5 .5L
30 9.5 1.5L .5 


31 9.5 6.5 8.5 --- ---L.5 .5
--- .5L


MONTH ?1.5 3.0 11.5 4.5 .5L
21.5 11.5 1.5L7.0 1.5 




A
 165STREAMS TRIBUTARY TO LAKE HURON 


04135000 THUNDER BAY RIVER NEAR ALPENA• MI--CONTINUED 


TEMPERATURE' WATER (0FG. C1, WATFR YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY�MAXLMEANLLMAXLMIN MAX MEANLMINLMIN MEANLLMINLLMAXLMEAN 

FEBRUARY MARCH APRIL MAY 

1 	 2.5 1.5 2.0 12.0 11.0 11.5 

2 	 2.5 2.0 2.5 11.5 11.0 11.5 

3 	 2.0 2.0 2.0 11.0 10.0 10.5 

4 
 .5 	 .0 .5 2.0 2.0 2.0 10.5 9.5 10.0 

5 	 .5 .0 .0 2.0 2.0 2.0 10.0 9.0 9.5 


6 	 .5 .5 .5 2.0 2.0 2.0 9.5 9.0 9.0 

7 
 1.0 	 .5 .5 2.5 2.0 2.5 9.0 8.0 8.5 

A 	 1.0 .5 .5 3.5 2.5 3.0 7.5 6.5 7.0 

9 	 1.5 .5 1.0 4.0 3.5 4.0 8.0 7.0 7.5 

10 	 1.5 1.0 1.0 5.0 4.0 4.5 10.0 8.0 9.0 


11 	 1.0 .5 1.0 5.5 4.5 5.0 12.0 10.0 11.0 

12 	 1.0 .5 1.0 6.0 5.0 5.5 13.5 12.0 12.5 
13 	 1.5 1.0 1.5 6.0 6.0 6.0 14.5 13.5 14.0 

14 	 2.0 1.5 1.5 6.5 6.0 6.0 15.0 14.5 14.5 

15 	 2.5 1.5 2.0 6.0 5.5 6.0 14.5 13.5 14.0 


16 	 2.5 2.0 2.5 5.5 5.5 5.5 13.5 13.0 13.5 

17 	 3.0 2.5 2.5 5.0 4.5 5.0 13.0 12.5 13.0 

18 	 3.5 3.0 3.0 4.5 3.5 4.0 13.5 12.5 13.0 

19 	 3.5 3.0 3.0 4.0 3.0 3.5 13.0 12.5 12.5 

20 	 3.0 2.5 2.5 4.0 3.5 4.0 12.5 12.0 12.5 


21 	 2.5 .0 1.5 5.0 4.0 4.5 13.0 12.0 12.5 

22 	 .0 .0 .0 6.5 5.0 5.5 13.5 13.0 13.0 

23 	 .0 .0 .0 7.5 6.0 6.5 13.5 13.0 13.0 

24 
 .5 	 .0 .0 9.0 7.0 8.0 13.0 12.5 12.5

25 .5 .0 .5 9.5 8.0 8.5 13.0 12.0 12.5 


26 
 1.0 .0 .5 10.5 9.0 9.5 12.0 11.0 11.5 
27 	 .5 
 .5 	 .5 12.0 10.5 11.0 11.0 10.5 11.0 

28 
 .5 	 .0 .5 12.0 11.5 11.5 12.0 11.0 11.5 

29 
 1.0 	 .0 .5 12.0 11.5 11.5 12.5 12.0 12.5

30 
 1.5 	 .5 1.0 12.5 11.5 11.5 12.5 12.5 12.5 

31 2.0 1.0 1.5 --- - -- --- 12.5 12.0 12.0 


MONTH 
 12.5 1.5 5.5 15.0 6.5 11.5 


DAY 
 MAX 	 MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 


JUNE JULY AUGUST SEPTEMBER 


1 
2 
3 
4 
5 

13.0 
14.0 
15.0 
16.0 
16.0 

11.5 
12.5 
14.0 
15.0 
15.5 

12.0 
13.0 
14.5 
15.5 
16.0 

23.0 
27.5 
24.0 
27.5 
24.0 

20.0 
20.5 
21.5 
21.5 
21.0 

22.0 
23.0 
23.0 
24.0 
23.0 

25.0 
25.0 
30.0 
29.0 
27.5 

21.0 
21.5 
22.5 
21.5 
22.0 

23.5 
23.5 
25.0 
24.5 
24.0 

6 
7 
8 
9 
10 

15.5 
15.5 
15.5 
16.0 
16.5 

15.0 
15.0 
15.0 
15.5 
15.5 

15.5 
15.5 
15.0 
15.5 
16.0 

22.5 
22.5 
22.5 
25.5 
26.5 

18.5 
18.5 
17.5 
20.0 
19.0 

21.0 
21.0 
21.0 
22.0 
21.5 

25.0 
24.0 
23.0 
23.5 
29.0 

21.5 
19.0 
19.5 
20.0 
21.5 

24.5 
22.0 
22.0 
22.0 
24.0 

11 
12 
13 
14 
15 

17.5 
19.0 
20.5 
21.5 
23.0 

16.5 
17.5 
19.0 
20.5 
21.5 

17.0 
18.5 
19.5 
21.0 
22.0 

23.5 
24.0 
24.5 
25.5 
26.5 

20.0 
21.0 
21.0 
21.5 
24.5 

22.0 
22.5 
23.0 
23.5 
25.5 

28.0 
22.5 
21.5 
20.5 
19.5 

19.5 
19.5 
18.0 
17.0 
16.5 

23.0 
21.5 
20.0 
19.0 
18.0 

16 
17 
18 
19 
20 

?3.5 
23.5 
23.0 
27.5 
23.0 

22.5 
22.5 
22.5 
18.5 
18.5 

23.0 
23.0 
23.0 
22.5 
21.5 

30.0 
30.0 
27.0 
27.0 
27.5 

24.0 
24.0 
24.0 
24.0 
24.5 

26.5 
26.0 
25.5 
26.0 
26.0 

18.5 
18.0 
20.5 
18.0 
17.5 

17.0 
15.5 
15.5 
15.5 
17.0 

17.5 
17.0 
17.5 
17.0 
17.5 

21 
?2 
23 
24 
25 

23.5 
24.0 
?5.0 
25.0 
28.5 

22.5 
23.0 
23.5 
22.0 
20.5 

23.0 
23.5 
24.5 
24.0 
23.5 

27.5 
27.0 
29.0 
30.0 
26.5 

24.5 
21.5 
24.0 
23.5 
22.5 

26.5 
25.5 
25.5 
26.0 
24.5 24.0 21.5 23.0 

17.0 
16.0 
15.0 
20.5 
14.0 

16.0 
15.0 
12.5 
10.5 
12.0 

16.5 
15.5 
14.5 
14.0 
13.5 

26 
27 
28 
29 
30 
31 

10.0 
24.5 
23.0 
73.0 
22.5 
---

20.5 
21.0 
20.0 
19.5 
20.0 
---

24.0 
23.5 
22.0 
21.5 
21.5 
---

26.0 
25.5 
25.5 
25.0 
---

22.5 
2?.0 
23.0 
20.0 
---

24.5 
24.5 
24.5 
24.5 
---

24.5 
28.0 
28.5 
25.0 
25.0 
25.0 

22.0 
22.0 
22.0 
21.5 
22.5 
22.0 

23.5 
24.5 
24.0 
23.5 
24.0 
24.0 

14.5 
14.0 
14.5 
15.5 
18.5 
---

13.5 
14.0 
14.0 
14.0 
13.5 
---

14.0 
14.0 
14.0 
15.0 
15.5 

MONTH 30.030.0 11.5 19.5 30.0 10.5 19.0 



166L STREAMS TRIBUTARY TO LAKE HURON 


04135500 AU SABLE RIVER AT GRAYLING, MI 


LOCATION.--Lat 44°39'35", long 84°42'45", in SE1/4 SE1/4 sec.7, T.26 N., R.3 W., Crawford County, Hydrologic Unit 

04070007, on right bank 65 ft upstream from bridge on Interstate Highway 75 (Business Loop) in Grayling, 

0.7 mi upstream from East Branch, and 114 mi upstream from mouth. 


DRAINAGE AREA.--110 mi2. 


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 National Geodetic 

Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period, which are fair. Prior to Dec. 31, 1952, diurnal 

fluctuation caused by powerplant 2.5 mi above station. Several observations of water temperature were made 

during the year. 


AVERAGE DISCHARGE.--41 years, 74.2 ft3/s, 9.16 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 274 ft3/s June 2, 1943, gage height, 3.00 ft; 

minimum, 28 ft /s Apr. 21, 1946, gage height, 0.80 ft. 


EXTREMES FOR CURE NT YEAR.--Maximum discharge, 202 ft3/s May 8, 9, gage height, 2.35 ft; 

minimum, 51 ft /s July 20, 21, Aug. 8, gage height, 1.14 ft. 


DISCHARGE, IN Cu8IC FEET PER SECOND,LwATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

OAY OCT NOVLDEC JANLFEBLMAR APR MAY JUNLJUL AUG SEP 

1 57 60 73 83 68 68 70 69 117 69 59 57 
2 57 64 81 8U 69 70 71 79 110 68 58 56 
3 57 68 116 76 68 71 75 92 102 69 56 54 
4 55 69 127 72 68 75 79 91 97 66 55 53 
5 55 67 123 74 68 HO 82 82 94 63 55 53 

6 54 66 131 74 65 89 84 78 90 62 54 55 
7 55 85 124 75 64 98 84 111 85 61 53 57 
8 55 64 108 73 66 109 83 189 82 59 52 58 
9 54 64 93 73 67 116 82 195 83 58 53 57 
10 56 64 62 74 66 111 96 163 84 57 54 55 

11 59 67 83 77 64 98 100 131 84 57 79 54 
12 60 127 76 70 65 89 94 107 81 56 94 53 
13 59 134 77 73 61 83 88 98 78 56 88 52 
14 58 117 78 73 60 81 96 96 75 55 73 52 
15 57 97 77 72 62 79 105 108 73 56 65 52 

16 57 89 75 65 64 78 101 113 72 55 61 57 
17 57 80 70 63 65 76 91 103 71 54 59 60 
18 57 /5 12 63 65 79 82 93 70 53 58 66 
19 59 74 73 83 66 87 17 97 69 52 57 67 
20 79 76 73 63 68 95 75 139 68 52 55 83 

21 89 79 7e 62 67 90 73 164 67 52 55 97 
22 88 77 71 63 66 72 72 146 66 53 64 99 
23 78 73 79 64 66 72 71 120 64 54 62 95 
24 70 70 98 66 67 73 70 112 63 54 60 91 
25 66 68 115 66 69 74 69 112 63 53 57 85 

26 64 68 114 68 71 74 68 113 62 52 55 79 
27 63 67 105 68 72 73 67 110 64 52 54 74 
28 62 66 103 68 70 72 68 105 68 54 54 70 
29 61 70 100 67 --- 71 70 112 68 63 54 67 
30 60 72 91 66 70 70 128 67 61 55 65 
31 59 --- 87 68 69 --- 126 --- 57 57 ---

TOTAL 1917 2497 2847 4170 1857 ?542 2413 3582 2337 1783 1865 1973 
MEAN 61.8 76.6 91.8 70.0 66.3 82.0 80.4 116 77.9 57.5 60.2 65.8 
MAX 89 134 131 83 72 116 105 195 117 69 94 99 
MIN 54 60 70 6e 60 66 67 69 62 52 52 52 
CFSM .56 .70 .84 .64 .60 .75 .73 1.06 .71 .52 .55 .60 
IN. .65 .78 .96 .73 .63 .86 .82 1.21 .79 .60 .63 .67 

CAL YR 1982L MIN 47L
TOTAL 24532 MEAN 67.2L
MAX 178LCFSM .61 IN 8.30 

wIR YR 1983L47583
TOTAL MEAN 75.6LMIN 52LIN 9.33
MAX 195LCFSM .69 


http:1,123.49
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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 NW1/4 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 

and 0.4 mi upstream from mouth. 


DRAINAGE AREA.--76.0 mil. 


PERIOD OF RECORD.--April 1958 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 1,110 ft, from topographic map. Prior to Sept. 30, 1958, 

nonrecording gage at site 10 ft downstream at present datum. 


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

Occasional regulation by Michigan Department of Natural Resources ponds above station. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--25 years, 43.9 ft3/s, 7.84 in/yr. 


EXTREMES FOR PERIOp OF RECORD.--Maximum discharge, 207 ft3/s Mar. 28, 1976, gRge height, 5.24 ft; 

minimum, 7.0 ft3/s Mar. 27, 1965, result of freezeup; minimum daily, 16 ft /s Aug. 20, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 139 ft3/s May 8, gage height, 4.54 ft; minimum, 24 ft3/s Aug. 

10; minimum gage height, 2.96 ft Feb. 26, result of freezeup. 


DISCHARGE, IN Cu81C FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

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

1 34 36 44 58 42 40 45 45 89 44 31 35 
2 33 42 48 56 42 41 46 58 82 43 30 34 
3 33 42 77 53 42 42 47 59 76 43 30 32 
4 32 40 77 51 39 45 50 55 73 39 31 31 
5 31 39 81 52 41 49 52 51 70 40 30 32 

6 31 38 88 51 41 54 52 57 67 39 30 34 
7 31 38 83 52 40 58 52 103 64 39 28 35 
8 30 39 73 5U 38 63 52 133 61 37 29 34 
9 29 37 64 50 40 67 53 130 64 38 28 32 

10 32 38 60 51 36 62 64 105 63 37 30 30 

11 32 40 57 53 37 58 62 89 60 36 57 29 
12 32 73 53 50 37 54 58 79 58 35 55 28 
13 32 71 53 49 39 52 57 73 57 35 45 29 
14 31 64 53 40 39 51 68 76 55 35 39 28 
15 31 57 52 45 38 91) 69 76 53 34 37 28 

16 31 53 51 43 38 48 64 71 52 33 36 31 
17 30 51 47 43 39 48 60 67 50 33 36 33 
18 30 49 5U 42 38 49 57 63 49 32 35 39 
19 32 48 49 4e 38 60 54 78 48 31 35 39 
20 51 50 48 41 39 56 52 99 48 30 33 55 

21 52 51 47 40 41 52 50 104 47 32 36 62 
22 46 49 46 41 41 44 48 95 46 34 44 58 
23 42 47 52 42 41 46 47 90 44 32 40 53 
24 40 44 68 43 4U 47 46 84 44 31 36 48 
25 39 43 /3 43 39 47 45 88 43 31 36 44 

26 38 42 73 42 37 48 44 84 42 30 36 43 
27 37 41 67 42 40 47 43 79 45 28 36 41 
28 37 41 70 40 39 48 43 74 47 32 35 40 
29 36 44 69 43 --- 45 45 88 45 35 35 38 
30 36 45 63 43 44 45 97 45 33 36 36 
31 35 --- 62 43 44 --- 95 --- 31 39 ---

TOTAL 1086 1392 1898 1442 1101 1557 1570 2545 1687 1082 1114 1131 
MEAN 35.0 46.4 61.2 46.8 39.3 50.2 52.3 82.1 56.2 34.9 35.9 37.7 
MAX 52 73 •88 58 42 67 69 133 89 44 57 62 
MIN 29 36 44 4u 36 4U 43 45 42 28 28 28 
CFSM .46 .61 .81 .61 .52 .66 .69 1.08 .74 .46 .47 .50 
IN. .53 .68 .93 .71 .54 .76 .77 1.25 .83 .53 .55 .55 

CAL YR 
wTR YR 

19R2 
1983 

TOTAL 
TOTAL 

14121 
17605 

MEAN 
MEAN 

38./ 
48.2 

MAX 
MAX 

117 
133 

MIN 20 
MIN 2H 

CFSM 
CFSM 

.51 

.83 
IN 6.91 
IN 8.62 



168L STREAMS TRIBUTARY TO LAKE HURON 


04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERNE, MI 


LOCATION.--Lat 44°36'53", long 84°27'20", in SE1/4 SE1/4 sec.29, T.26 N., R.1 W., Crawford County, Hydrologic Unit 

04070007, on right bank 10 ft upstream from Smith Bridge, 400 ft downstream from bridge on State 

Highway 72, 4.6 mi upstream from mouth, and 9.1 mi west of Luzerne. 


DRAINAGE AREA.--401 mi2. 


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, from topographic map. Apr. 19, 1951, to Nov. 

14, 1966, nonrecording gage at same site and datum. 


REMARKS.--Water-discharge records good except those for the winter period, which are fair. Occasional regulation 

by dams above station. 


AVERAGE DISCHARGE.--17 years, 221 ft3/s, 7.48 in/yr. 


EXTREMES FOR PERIODS OF RECORD.--Maximum discharge, 1,120 ft3/s Mar. 28, 1976, gage height, 7.30 ft; minimum, 

78 ft3/s Feb. 12, 1981, gage height, 3.98 ft, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 550 ft3/s June 1, gage height, 5.78 ft; minimum, 121 ft3/s 

Aug. 9, 10, gage height, 4.24 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, wAlER YEAR OCTOBER 1982 TO SEPTEMBER 1984 

MEAN VALUES 


DAY OCT NOV DEC JAN FEd MARLAPR MAY JUN JUL AUG SEP 

1 201 185 246 305 200 178L303 287 542 159 153 136 
2 185 ell 256 295 202 188L313 316 499 159 136 131 
3 175 223 357 276 203 202L327 326 453 164 132 128 
4 167 229 377 255 198 2?UL349 327 416 166 130 127 
5 164 229 405 260 200 256L361 324 396 159 130 126 

6 162 227 470 260 194 299L370 320 372 152 128 129 
7 162 222 463 257 192 344L374 388 353 148 125 134 
8 159 419 435 240 189 437L375 531 333 145 124 135 
9 
10 

156 
161 

213 
212 

388 
349 

248 
253 

191 
188 

459�3/0 519 
435L411 531 

325 
313 

144 
142 

123 
126 

130 
127 

11 165 220 316 265 185 397L421 488 302 139 229 128 
12 168 305 29d 246 185 359L410 421 293 136 249 128 
13 165 326 289 253 183 328L396 38/ 280 132 198 126 
14 161 320 217 251 181 309L435 369 267 130 165 126 
15 159 314 273 240 182 292L464 367 257 130 153 124 

16 159 298 271 235 186 278L465 345 249 130 146 138 
17 156 278 250 230 192 269L457 327 241 130 141 148 
18 155 261 258 225 195 269L424 315 235 129 138 163 
19 157 250 254 218 200 298L393 340 230 127 135 172 
20 194 253 251 212 ?05 311L370 384 221 126 131 236 

21 226 262 249 210 219 302L353 390 204 134 134 263 
22 229 262 249 210 225 264L339 411 187 137 168 261 
23 225 260 254 205 228 263L332 416 168 140 166 261 
24 210 456 291 201 211 264L324 402 158 135 153 237 
25 192 246 326 202 178 280L314 408 151 131 143 225 

26 183 239 355 203 166 280L305 415 148 128 140 231 
27 176 224 361 201 179 291L300 400 149 126 138 226 
28 172 208 3/6 206 171 290L294 391 158 132 135 220 
29 171 221 370 200 --- 280L293 453 158 137 136 212 
30 170 239 334 199 288L292 514 155 138 134 204 
31 171 --- 318 200 298L--- 532 --- 135 141 ---

TOTAL 5456 7+12 9966 1261 5428 9228L10934 12344 8213 4320 4580 5132 
MEAN 176 247 321 234 194 298L364 398 274 139 148 171 
MAX 229 326 4/0 305 228 459L465 532 542 166 249 263 
MIN 155 185 246 199 166 178L292 287 148 126 123 124 
CFSM .44 .62 .80 .56 .48 .74L.91 .99 .68 .35 .37 .43 
IN. .51 .69 .92 .67 .50 .86L1.01 1.15 .76 .40 .42 .48 

CAL YR 1982LTOTAL /7903 MEAN 213 MAX 711LMIN 123 CFSMLL.53 IN 7.23 
viTR YR 1983LLTOTAL 90274 MEAN 247 mAx 54?LMIN 123 CFSMLL.62 IN 8.37 



 

A
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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.--Temperature recorder clock stopped Feb. 23-25 (range in temperature 2.0 to 3.0°C), no record Sept. 30. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

WATER TEMPERATURES: Maximum, 24.0°C July 16, 1968, July 20, 1977; minimum, 0.0°C on many days during winter 

periods. 


EXTREMES FOR CURRENT YEAR.--

WATER TEMPERATURES: Maximum, 22.5° July 15; minimum, 0.0°C on many days during winter 

period. 


1EHRFHATuHt, wAltk 10F(;. C1, WATFR YEAR OCTOHER 1982 TO SEPTEmHER 1483 


DAYLMAXLMAXAMAX NAXAMAX MAXA
M1,4AMINAAMINLMINLLMIN 


OCTOdEH NOVEm,1114 DFCEMHER JANUARY FEBRUARY MARCH 

1 14.5 13.5 9.0 9.0 4.0 3.0 2.0 2.0 2.5 2.5 4.0 3.0 

2 13.5 11.5 9.0 9.0 5.5 4.0 2.0 2.0 2.5 2.5 4.5 4.0 

3 13.5 12.0 9.0 9.0 7.5 5.5 2.0 2.0 2.5 2.0 4.5 3.5 

4 12.5 10.0 9.0 7.5 7.5 6.5 2.0 1.5 2.0 .0 4.0 4.0 

5 12.0 10.0 1.5 6.0 6.5 6.0 Go5 2.0 2.0 .0 4.5 4.0 


0 13.5 11.5 6.0 4.7 6.0 5.0 2.5 2.0 2.0 2.0 4.5 4.0 

7 14.0 13.0 4.5 4.0 9.0 3.5 2.0 2.0 2.5 2.0 4.0 3.5 

B 13.5 12.0 5.5 4.D 305 2.0 2.0 2.0 2.0 1.0 4.0 3.5 

9 12.5 1J.5 5.5 5.0 2.0 1.5 2.0 2.0 2.0 2.0 3.5 3.0 

10 12eV 11.0 5.0 5.0 1.5 1.5 2.5 2.0 2.0 .0 3.0 2.5 


11 11.5 10.0 5.5 5.0 1.5 1.5 2.5 2.0 .0 .0 3.0 2.0 

12 11.0 1u.5 6.5 5.5 1.5 1.5 2.0 1.0 .5 .0 3.0 2.0 

13 10.5 lu.0 6.5 5.0 4.0 1.5 2.0 1.0 2.5 .5 3.5 2.5 

14 10.5 0).0 5.0 4.0 2.0 2.0 e.0 .5 3.0 2.5 4.0 3.5 

15 10.0 v.0 4.0 J.0 2.5 2.0 .5 .0 3.0 3.0 4.0 4.0 


16 9.0 (.5 3.0 2.5 4.5 2.0 .0 .0 3.0 3.0 4.0 3.5 

17 4.5 (.5 3.0 4.0 1.5 .0 .0 3.0 3.0 5.0 3.5 

le 10.0 -,.5 3•U 2.0 1.D .0 .0 3.0 2.5 5.0 4.5 

19 10.0 4.5 4.5 3.0 ?.5 2.o .5 .0 3.0 2.5 4.5 4.0 

20 10.0 v.0 6.5 4.5 2.5 2.5 .5 .0 4.0 3.0 4.0 3.0 


21 (4.0 0., U 5.5 0.0 2.5 2.5 .5 .0 4.0 3.5 3.0 .5 

42 8.9 (.5 0.0 5.5 4.5 2.5 .5 .0 3.5 3.0 1.5 .5 

23 7.5 0.5 5.5 5.0 2.5 2.5 .5 .5 2.5 .0 

44 7.0 0.0 t.0 3.5 4.5 .5 2.0 -L3.0 2.0 .0 

25 7.0 0.0 3.5 3.0 3.5 3.0 2.0 2.0 2.5 .0 


46 7.5 t).7 3.0 3.0 3.5 3.0 2.0 .0 2.0 .0 3.0 .5 

G7 7.5 0.5 3.0 4.0 3.0 e.D .0 .0 3.5 2.0 3.0 2.0 

28 8.5 (.5 2.5 2.0 3.0 2.5 1.5 .0 4.5 3.0 3.0 2.0 

29 9.0 o.5 3.0 2.5 A.0 2.0 2.5 1.5 3.5 2.0 

30 9.5 0.n 3.0 3.0 2.0 1.5 2.5 2.5 3.0 2.0 

31 9.5 9.0 --- ...... 2.0 1.5 2.5 2.5 3.5 2.0 


MONTri 14.5 0.0 9.0 2.0 1.5 1.5 2.5 .0 5.0 .0 
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STr)EAMS TRIBUTARY TO LAKE HURON 


04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERNE, MI--CONTINUED 


IEMPERATURE. WATtN (UEG. C), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


L

DAY MAXAMAXAA MAX MINAAMIN
mIN MIN MAX MAXA
MAX MINAAAMINAA


APRIL MAY JUNE JULY AUGUST SEPTEMBER 


1 4.5 2.5 12.0 9.5 13.5 11.5 19.5 15.0 20.0 17.0 17.5 14.0 

2 4.5 3.0 12.0 10.0 14.0 12.5 19.5 16.5 20.0 15.5 17.5 14.0 

3 3.0 3.0 10.0 9.0 14.5 13.5 20.5 17.0 19.5 16.0 18.5 15.0 

4 3.0 3.0 9.0 7.7 14.5 14.0 20.5 18.0 16.5 16.0 18.5 15.0 

5 4.0 3.0 10.5 8.0 14.0 13.5 18.5 15.0 19.5 15.5 18.0 15.5 


6 4.5 4.0 10.5 9.5 15.0 13.0 17.0 11.5 20.0 16.5 17.5 16.0 

7 5.0 4.5 9.5 8.0 16.0 13.5 11.0 12.5 21.0 17.0 16.5 13.5 

8 6.5 4.5 9.0 7.0 15.5 13.0 18.5 14.0 21.0 18.0 12.5 

9 6.0 5.5 10.0 64DU 16.0 14.0 20.0 16.0 19.5 16.0 17.5 14.0 

10 5.5 5.0 11.5 9.0 18.0 14.5 19.5 14.5 18.5 14.5 19.5 15.5 


11 5.0 5.0 13.0 10.5 19.0 15.5 eo.5 16.0 15.5 14.5 19.0 15.5 

12 7.0 n.0 14.5 12.0 20.0 17ou 21.5 17.0 17.5 13.5 16.0 14.0 

13 7.0 0.5 16.0 13.5 21.0 17.5 20.5 16.0 18.5 14.5 14.0 11.5 

14 7.5 o.5 16.0 14.0 21.0 18.0 21.5 16.5 18.5 15.5 13.0 10.5 

15 7.5 5.5 14.0 12.0 21.0 18.0 22.5 18.0 20.0 16.5 12.0 10.0 


16 5.5 4.5 13.0 11.0 20.0 17.0 22.0 18.5 20.5 17.0 11.5 11.5 

17 5.5 5.0 12.0 9.5 20.0 lboU 22.0 18.0 20.0 18.0 12.5 11.5 

18 5.5 5.0 13.0 10.5 19.0 15.0 22.0 18.0 20.5 16.5 14.0 12.0 

19 5.5 4.0 13.0 12.0 19.0 14.5 22.0 18.5 21.5 17.5 14.0 12.5 

20 6.5 5.0 12.0 11.5 19.5 14.5 22.0 17.5 21.5 18.0 13.5 13.0 


21 8.0 8.0 13.0 11.0 20.0 15.5 21.5 18.0 19.5 15.5 13.5 12.0 

22 9.0 io0 13.0 13.0 20.0 16.0 20.5 15.5 18.0 16.5 12.5 11.0 

23 10.0 (.5 I3.0 12.0 20.5 16.5 20.0 17.5 17.5 14.0 11.5 10.0 

24 10.5 8.5 13.0 10.5 19.5 15.5 20.0 16.5 19.0 15.5 11.0 9.0 

25 10.5 6.0 13.0 12.0 19.5 14.5 19.5 15.5 18.5 15.5 11.0 10.0 


26 11.5 v.0 12.0 10.5 19.0 16.0 20.0 15.0 19.0 16.0 13.0 10.5 

21 13.5 10.5 11.5 10.0 19.0 15.0 19.5 15.5 19.0 16.5 12.5 11.5 

28 13.0 11.0 12.5 11.0 17.0 13.0 19.0 17.0 20.0 16.0 14.0 12.0 

29. 11.0 9.5 12.5 12.0 17.0 13.0 19.0 16.5 19.5 16.0 14.0 12.0 

30 11.0 9.0 12.0 11.5 17.0 14.5 21.0 17.5 19.0 17.0 --- ---

31 --- --- 11.5 11.5 --- --- 21.0 17.5 18.5 15.5 


MONTH 13.5 2.5 16.0 7.0 21.0 11.5 22.5 11.5 21.5 13.5 




171 STREAMS TRIBUTARY TO LAKE HURONL
 

04136500 AU SABLE RIVER AT MIO, MI 


LOCATION.--Lat 44°39'36", long 84°07'52", in NW1/4 sec.7, T.26 N., R.3 E., Oscoda County, Hydrologic Unit 04070007, 

on right bank 150 ft upstream from bridge on State Highway 33 in Mio, 500 ft downstream from Mio 

hydroelectric plant, 9.5 mi downstream from Big Creek, and 73.0 mi upstream from mouth. 


DRAINAGE AREA.--1,100 mi2, approximately. 


PERIOD OF RECORD.--July 1952 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 929.60 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow regulated at all stages by hydroelectric plant 500 ft above station. Several 

observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--31 years, 984 ft3/s, 12.15 in/yr. 


EXTREMES FOR PERI,OD OF RECORD.--Maximum discharge, 4,170 ft3/s Mar. 28, 197k, gage height, 6.14 ft; 

minimum, 7.0 ft5/s Aug. 4, 1977, gage height, -0.09 ft; minimum daily , 21 ft /s 

Aug. 9, 1977. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,170 ft3/s May 8, gage height, 5.32 ft; minimum, 24 ft3/s 

July 23, 24; minimum gage height, 0.27 ft Apr. 3, July 23, 24; minimum daily, 683 ft3/s Sept. 13, 14. 


DISCHARGE.LIN CU81C FEET PER SECOND,LWAlER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVLDEC JAN FEB MAR APR MAY JUNLJUL AUG SEP 

1 873 860 1100 1150 1020 948 1070 1070 1820 930 753 802 
2 827 889 1060 1280 926 995 1130 1250 1790 895 780 726 
3 793 989 1650 1130 944 1010 1340 1350 1630 973 766 708 
4 787 1020 1390 1050 913 1090 1250 1280 1430 944 750 707 
5 760 987 1780 1030 843 1160 1400 1190 1430 888 749 704 

6 755 945 1770 1040 974 1370 1410 1170 1400 867 749 725 
7 776 932 1670 1070 932 1480 1360 1840 1350 830 728 729 
8 787 915 1480 1050 H88 1820 1270 2830 1230 839 703 730 
9 776 928 1300 999 88b 2070 1290 2700 1190 820 710 729 
10 776 912 1190 1020 873 1850 1500 2100 1270 777 696 728 

11 798 921 1200 1100 756 1540 1530 1840 1200 820 914 714 
12 798 1330 1100 107u 745 1370 1430 1640 1180 817 1080 692 
13 810 1550 988 1040 984 1260 1330 1430 1160 745 1090 683 
14 838 1410 1050 103U 1090 1220 1440 1380 1080 759 881 683 
15 838 1160 1130 972 981 1160 1670 1380 1070 773 808 686 

16 810 1210 1080 795 862 1140 1610 1330 1060 766 802 767 
17 776 1050 1030 711 874 1110 1400 1320 1040 760 797 803 
18 776 1090 1000 713 915 1090 1340 1240 987 760 787 853 
19 804 1050 1000 794 853 1220 1280 1410 965 746 756 878 
20 884 1050 1020 878 832 1420 1220 1760 993 739 744 1220 

21 1050 1080 1020 929 839 1360 1140 1920 971 739 740 1260 
22 1170 1100 998 980 939 1070 1170 1760 894 739 808 1130 
23 950 1u70 998 103u 1150 1030 1130 1700 914 687 876 997 
24 962 1020 1340 985 1020 113U 1090 1620 886 729 829 1010 
25 938 980 1440 982 986 1130 1090 1650 872 783 753 1030 

26 894 987 149U 980 902 1120 1090 1650 861 723 739 959 
27 836 980 1380 916 879 1120 1050 1520 861 716 739 931 
28 834 953 1340 923 916 112U 1030 1370 905 723 737 920 
29 855 935 1420 929 --- 1130 1070 1820 904 763 724 897 
30 855 965 1320 977 1070 1070 2150 904 771 791 872 
31 856 --- 1160 1100 1050 --- 2050 --- 758 832 ---

TOTAL 26242 31268 38894 30653 25722 38653 38200 50720 34247 24579 24611 25273 
MEAN 847 1042 1255 989 919 1247 1273 1636 1142 793 794 842 
MAX 1170 1550 1780 1280 1150 2070 1670 2830 1820 973 1090 1260 
MIN 755 860 988 711 745 948 1030 1070 861 687 696 683 
CFSM .77 .95 1.14 .90 .84 1.13 1.16 1.49 1.04 .72 .72 .77 
IN. .89 1.06 1.32 1.04 .87 1.31 1.29 1.72 1.16 .83 .83 .85 

CAL YR 1982 TOTAL 346760 MEAN 950LLLMIN 609LIN 11.73
MAX 2490LCFSM .86L

WTR YR 1983 TOTAL 389062L MIN 683L
MEAN 1066LMAX 2830LCFSM .97LIN 13.16 
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172L STREAMS TRIBUTARY TO LAKE HURON 


04137500 AU SABLE RIVER NEAR AU SABLE, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 44°26'09", long 83°26'28", in NE1/4 NW1/4 sec.35, T.24 N., R.8 E., Tosco County, Hydrologic Unit 

04070007, at bridge on REA Road, 5.5 mi northwest of Au Sable and 10.4 mi upstream from mouth. 


DRAINAGE AREA.--1,540 mi2, approximately. 


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


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: April 1978 to September 1981. 

WATER TEMPERATURES: April 1978 to September 1981. 


REMARKS.--Bimonthly samples are collected as a cross-section sample at or near vicinity of bridge. Water-discharge 

measurements are made at times of sampling. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE (water years 1978, 1979):L
Maximum daily, 346 micromhos Nov. 21, 1978; minimum 

daily, 229 micromhos Apr. 19, 21, 1979. 


WATER TEMPERATURES (water years 1978-80): Maximum daily, 26.0°C Aug. 12, 1980; minimum daily, 0.0°C 

on many days during winter periods. 


wATFP DUALITY 04TA, wATER YFAQ nCTn8FP 1982 TO SFPTEmRER 1983 

OXYGEN. COLT- STREP-

SPF-L DIS- FORM. TOCOCCI 


STRFAm- CTFIC SOLVED FECAL, FECAL, 
FLO.", CON- PH TUP- OXYGEN. (OFD- 0.7 KF AGAR 
INSTAN- DUCT- (STAND- TEMOFP- RID- 015-LLUm-MF (COLS.CENT 

TINAF TANFouS ANCF APD ATURF ITY SO1VED SATUR- (COLS./ PER 
nATF (CPS) (UMMOS) UNITS) (nFr, r) (NTU) (mG/L) ATION) 100 ML) 100 ML) 

Krol l/ 
1F,... 1945 3500 301 8.? 6.0 1.4 12.0 90 K3 30 

nFr 
14... 1315 3120 28 4 8.? 2.5 2.1 12.5 93 K7 

FFP 
08... 1200 7360 ?42 .5 1.7 12.6 88 <1 K6 
M', 

12... 1245 3370 261 7.5 5.5 1.? 13.6 109�K1�22 

JWO 

14... 1100 /120 266 7.7 19.0 1.5 9.2 99 K? 21 

Al ,r= 
23... 1430 1?00 240 8.2 20.5 <1.0 8.2 90 K2 220 

mAGNF- SODIUM POTAS- ALKA- CARBON 
NAPO- CALCTIlm Sflim. SonTum. AD- STUN, LINITY DIOXIDE 
NFCC nIs- UIS- snap_LDIS-LLAO DIS-

nATF 

(MG /L. 
AS 

cAco3) 

soLvpn 
(MG/I 
AC rA) 

SOLVED 
(MG/L
aS M(i) 

soLvrn 
(4G/L 
AS NA) 

PF0rFmT 
sonTum 

TION SOLVED (mG/L SOLVED 
PATIO (Mn/L AS (MG/L 

AS K) CACO3) AS CO2) 

NnV 

16... 155 44 11 4.4 6 .2�.2�150 1.8 
nrc 
14... 144 41 10 4.3 6 .2 .5 140 1.7 

FFR 
08...L146 4? 10 4.4 6 .2 .6 140 

ADP 
1 2 ... 

Jum 
131 34 8.H 4.1 6 •2 .5 120 7.3 

14... 137 4n M.0 3.9 6 .1 .6 120�4.6 

2 1..._ 153 43 11 5.4 7 .2 .4�140 1.7 

SOLTnc. SOLIDS. NTTRO-
cHLn-
4InF. 

FLuo-
HIDE, 

SILICA, PESIOuE SUM OF 
DIc- AT 180 CONSTT-

SOLIDS. SOLIDS. 
DIS- DIS-

GEN. 
NO2.NO3 

nTS- DIS- As- sotvFn nFn. r TuFNTS. SOLVED SOLVED 
co(vFn So1vFn SuLVFO (MD/I. oTc_ DIS- (TONS (TONS SOLVED 
(mG/L (mG/L ('AG/L Ac ColVrp SOLVED PER PEP S /

nATF AS SO4) AS CL) AS F) Stop)�(MO/1 )_(MG/L) AC-FT) DAY) AS N) 

NOV 
16... 16 5.2 <.1 9.1 170 174 .23 1610 <.10 

nrc 

14... 11�5.2�<.1�P.4�178�164�.24�1600 <.10 

FPP 
08...L5.J�<.1�4.8�178�168�.24�1130 .15 

ADP 

12... 11 5.3 <.1 7.2�1F7 147 .21 1430 <.10 
,II IN 
14,..L4.5L
1 0L .1 6.7 173 147 .24 1460 <.10 

Al IC. 
21... -4.1 5.3 .1 10 171 168 .23 554 <.10 
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173
STREAMS TRIBUTARY TO LAKE HURON 


04137500 AU SABLE RIVER NEAR AU SABLE, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


NIT,O- NITRE-L pHnS- pHos-LSFOI- SFD. 
GFN. GEN,t04- PHns- PkoPus. PHATE. MFNT. SUSP. 

AMMONIA mONTA • PHOS-_ OPTHo.LSEDI-ASIEVE _ PHO0uS,LOPTHO.L015-L
pis- (RGANTC PHOPUS, WIC.- OTC- OIS- MENT, CHARGE. DIAM. 

SOLVEO TOTAL ruTAL SOovF0 SoLvFo SOLVED SUS- SUS- % FINER 
(MG/L (MG/I_ (MG/L (Mn/L (MG/L (MG/L PENDED PFAMFD THAN 

nATELAS N) AS PI As 0)LL(MG/L) (T/DAY) .062 MMAS N)LAS P)LL AS PO4) 

mnv 

5 4716... <.010 .30 .010 <010 <.010 

nEr 

6_54_10014... .010_<.10_.030_<.010_.010_.03_ 

Ecil 

00... .040 .ozo .020_<.010_ 3_19_100 


AOR 

12..._<.010_.70_.040_<.010_<.010_ 4_36 


JUN 

14... .030 .40 .100 <.010 <.010 5 42 74 


Alin 

'3... <.010 .30 .010 <.010_<.010_ 4_13_96 


ALIN- RF°YL-ACHST-
TNUm. ARSENIC AA-?Tilm. CYAN. CAnmIum ',ATOM. COHALT. COPPER, IRON, LEAD. 
n7S- nIS- HIS-AnIS-Lnis-LDIS-01S-LnTs-ADIS-Lnis-L

soLVFn SOLVFP soLvEn SOlvFn So7vFn SoLVF0 SOLVED SOLVED SOLVED SOLVED 
TTMF_ (0G/L (1 1r41.L(I)G/LL(IIG/LL(UG/L(00/1_ ( OG/LA(110/IL(UG/LL(11G/LL

HATE AS AL) AS PA)A_CO)LAS CO)AAAS FE)AAAS AS) AS OF) AS AS CR) AS CU) AS P8) 

mov L A
16...L1345 2 <1A <3___3?AA<1 5 6 1 

Frk A

1200 <In <1A<1 2 40_124A2 <3__ 

APP 
 A A

12...APO <1A<11P4S 1A49Ael <3_4_18_5 

AUG AL A

P1...A1430 n 41A<1 <1 <3_ <33A<1A 7__1 

mANrA-_ MOLV 8-_ SELF-_ STRON- VANA-
1ITHI11.4 NFSF, mFPC.JPY uFNum. NICKFL. MIUm• SILVER. TIUM. OIIJM, ZINC. 

nTS- OTS- OTS- AS- 015- 015- 015- ois- nts- DIs-
soLvEn soLvEn soLvF.0 soLvEn SnLVrn SOLVED SOLVED SOLVED SOLVED SOLVED 
(UG/L (I(0/LL010/1LL(IIG/LL(UG/LL_(Uo/LLMG/I.. (UO/LL(HG/LL(UG/L 

nATFAAS LI)_AS MN)LAS ein)LAS NT)LAS Sr) AS SR) AS V)AAAS 7N)AS MO)L AS AG)A


NOV 
<4A2 <.1AA10 HAA<1A<1A69 <6.0AA11 

FFP 
08...A<4 .eL1L<1L<6.010AA<10L<1L66L<3 

ADO 


1 7...A<1 <.1AAA1AA<1A60L4
<4 <10 <1A<6.0L


23...A<4A<1A<.1A<10A1A<1A<1A75 <6.0AA10 




    
   

174L STREAMS TRIBUTARY TO LAKE HURON 


04142000 RIFLE RIVER NEAR STERLING, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 44°04'21", long 84°01'12", in NE1/4 SW1/4 sec.5, T.19 N., R.4 E., Arenac County, Hydrologic Unit 

04080101, on left bank 30 ft downstream from bridge on Old M-70, 2.8 mi north of Sterling, and 20 mi upstream 

from mouth. 


DRAINAGE AREA.--320 mil, 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 National Geodetic Vertical Datum of 1929. November 

1905 to December 1908, nonrecording gage at site 400 ft downstream at different datum.L
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 

by dams above station. 


AVERAGE DISCHARGE.--47 years, 308 ft3/s, 13.07 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,340 ft3/s Oar. 28, 1950, gage height, 13.74 ft, 

from rating curve extended above 3,800 ft /s; minimum, 75 ft3/s Nov. 22, 1964, result of freezeup. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,600 ft3/s and maximum (*): 


LL L

Discharge Gage height Discharge Gage height
LL L
 

Date TimeLL(ft3/s) (ft) DateLTimeL(ft3/s) (ft) 


Apr. 15 1300LL*2,440L*8.30LMay 30 1100LL2,030L7.32 

May 8 2200LLL2,240L7.83 


Minimum discharge, 128 ft3/s Aug. 8, 9; minimum gage height, 1.39 ft Aug. 8-10. 


DISCHARGE, IN CU9IC FEET PER SECONn, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

NOV JANL APRL
DAYLOCTLDECLLFEB MARLLMAYLJUN JULLLAUGLSEP 


1 223 203 342 374 ?50 473 543 388 1140 256 147 199 
2 226 250 448 332 250 548 608 641 851 230 142 183 
3 223 257 1230 318 250 5s8 730 794 695 214 140 174 
4 234 239 1100 312 250 568 994 676 618 202 145 166 
5 221 228 P97 325 240 707 995 603 590 188 143 163 

6 212 221 1220 274 230 780 872 510 525 178 140 206 
7 204 220 968 276 230 832 710 633 458 173 147 225 
8 195 224 689 274 230 1020 624 2010 426 171 142 191 
9 187 216 528 288 ?30 1210 581 1950 411 167 132 177 

10 205 216 400 285 230 1020 963 1220 384 159 150 169 

11 226 255 330 280 230 767 1070 828 341 156 528 165 
12 218 303 310 270 230 603 837 644 334 152 435 161 
13 205 354 310 260 230 521 742 570 328 147 273 161 
14 202 310 310 250 230 491 1620 532 299 150 229 158 
15 206 287 310 240 230 467 2340 542 287 146 214 157 

16 238 256 307 230 230 423 1790 481 274 140 200 216 
17 216 241 297 230 230 392 1120 424 259 134 190 275 
18 209 232 309 230 230 385 843 398 242 137 183 335 
19 198 229 279 225 230 511 694 596 241 149 176 377 
20 216 272 279 225 230 593 602 1220 237 145 167 446 

21 276 333 279 220 230 473 549 1030 222 147 161 780 
22 251 325 270 220 230 360 507 767 209 165 265 581 
23 237 296 267 225 240 360 466 807 201 154 264 407 
24 264 298 334 240 240 360 413 702 195 158 210 326 
25 236 272 520 250 250 360 423 750 190 152 190 295 

26 222 259 605 250 260 360 387 966 189 140 180 299 
27 214 251 513 250 300 373 378 757 215 135 177 285 
28 211 251 503 250 186 415 347 588 254 145 172 269 
29 201 304 62? 240 --- 490 405 1010 226 162 167 257 
30 197 353 467 240 509 393 1950 242 158 212 233 
31 196 --- 435 240 505 --- 1630 --- 149 233 ---

TOTAL 6769 7955 15678 8123 6826 17424 23546 26617 11083 5059 6254 8036 
MEAN 218 265 506 262 244 562 785 859 369 163 202 268 
MAX 276 354 1230 374 386 1210 2340 2010 1140 256 528 780 
MIN 187 203 267 220 230 360 347 388 189 134 132 157 
CFSM .68 .83 1.58 .82 .76 1.76 2.45 2.68 1.15 .51 .63 .84 
IN. .79 .92 1.82 .94 .79 2.03 2.74 3.09 1.29 .59 .73 .93 

CAL. YR 1987 TOTAL 124279�MEAN 340 MAX 2260 MIN 140 CFSM 1.06 IN 14.45 
WTR YR 1983 TOTAL 143370�MEAN 393�MAX 2340 MIN 132 CFSM 1.23 IN 16.67 



 

 

 

  

  

  

   

 

 

 

STREAMS TRIBUTARY TO LAKE HURON 
A

175 

04142000 RIFLE RIVER NEAR STERLING, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1966-72, 1975 to current year. 

PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: November 1974 to September 1981. 
WATER TEMPERATURES: November 1974 to September 1981. 
SUSPENDED-SEDIMENT DISCHARGE: Water year 1970. 

INSTRUMENTATION.--Water-quality monitor August 1975 to September 1981. 

REMARKS.--Quarterly samples are collected as a cross-section sample at or near vicinity of bridge. Water-discharge 
measurements are made at times of sampling. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum recorded (water years 1976, 1977, 1979, 1980), 567 micromhos Sept. 6, 1979 
(corrected); minimum recorded (water years 1975-77, 1980), 157 micromhos Aug. 31, 1975. 
WATER TEMPERATURES (water years 1976, 1977, 1980): Maximum, 30.5°C July 20, 1977; minimum, 0.0°C 
on many days during winter periods. 

WATFP QUALITY QATA, WATFP YFAP OCInr4p9 1982 TO SEPTEMBER 1983 

OATF 
TImF 

ST9FAm- 
FLoV, 
INSTAN- 
TANEous 
(CFS) 

SPS-
rIFIC 
COn-
DUCT-
ANCF 

(()MHOS) 

OXYGEN, um- STREP-
DIS- FORM, TOCOCCI 

SOLVED FECAL, FECAL, 
NH TUR- AOXYGEN, L(PER- Ln.7 LKF AGAR 

L

(STAND- TEmPFR- 8I0- L015- LCENT UM-MF (COLS. 
Apr) �ATURF AITV ASOLVED SATUR- (COLS./ PER 

UNITS) A(OFG C) A(8Th) A(mG/L) AATION) A100 ML) A100 ML) 

nrT 

MAP 
21... A1030 L284 A43K A7.9 A8.9 A4.5 A11.4 A98 AK64 AK1200 

In... A110n A1030 A322 A7.7 A3.0 A24 A13.0 A99 AK160 A9500 
.'AY 

1030 A230 A343 7.9 A11.5 A19 A10.2 A94 A410 AK6200 
SFP 
Ole" A1030 194 �419 �7.0 �1 9.11 �3.1 �9.6 A103 AK120 A760 

HAPO- 
NESS 
(MG/L 
AS 

nATF ACAC03) 

rirfr 

CALCUw. 
DIs-
SOLVrn 
(46/I_ 
AS CA) 

mAGMF- 

DIS-
50LvE0 
(AG/L 
aS MG) 

sonTilm. 
OTs-

SnLyrn 
(mn/L 
AS PIA ) 

PERcFmT 

SODIUM POTAS- ALKA- CARBON 

A

40- ASIUM, UNITY DIOXIDE 

A

SORP-• ADIS- ALAB ADIS- 
*NON SOLVED (mG/L SOLVED 

A

RATIO A(MG/L AAS A(MG/L 
AS K) ACAC01) AS CO2) 

21... ?09 59 A15 A10 A9 A.3 A.8 A180 L4.6 
mAD 
10... 141 A40 10 A9.8 A8 A.2 A2.0 A130 A5.0 

MAY 
2A... 179 A90 13 AA.A A10 A.3 A1.4 A150 A4.6 

SFP 
01... 107 58 A15 AIn A9 .3 A1.0 A180 A5.5 

A

SOLIDS, SOLIDS, A NITRO- 

A

SULFATE. ARIDE, L015-- AAT 180 ACONSTI- A015- Ams- ANO2+803 
CHLO- A

PRIX: A
SILICA, RESTDuF Sum OF ASOLIDS, SOLIDS, AGEN, 

A

DTS- ALAS- As%vEo LnEr;. C TUENTS, �SOLVED �SOLVED 
coLvEo rs:E;;_o si)LvEn (m6/L DTS- DIS- (TONS (TONS ors- SOLVED 
(mG/L A(40/1 AS soINFD SOLVED PFR r)F-

A);41 (MG/L AS SO4) AS CL) AAS F) Asin?) A(MG/1 ) A(MG/L) AAC-FT) DATE � AS N) 

OCT 
21... A30 AIS A.1 AR.0 A2.5 A251 A.36 A203 A.18 

MAP 
In... L?'3 L1? L.1 L5.9 L204 L177 A.28 A567 A.61 MAy 
76... PI A12 A.1 A6.0 �215 L203 L.32 A590 A.33 SFP 

nl... A29 A15 A.2 A8.6 A2A0 A245 A.35 A136 A.10 



  
  
     

 

 
  

    

 

        
   

176 
A STREAMS TRIBUTARY TO LAKE HURON 

04142008 RIFLE RIVER NEAR STERLING. MI--CONTINUED 

MATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

NITRO- NITRO- PHns- pHos- SFDI- sEn. 
GEN, GEN.Am- PHoS- PH0011s. 0HATE. MENT, SUSP. 

AMMONIA MANTA • PHOS- PHOPUS, ORTHn. ORTHO, sEDI- Lnis- LSIEVE 

015- ORGANIC PHUMUS, OS- DI'S- AOTS- MENT, CHARGE, ()IAN. 
soLvFn LTOTAL ATOTAL ASOLVED SOLvEn ASOLVED ASUS- ASUS- A% FINER 
(mS/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENOFO THAN 

nnTF AAS '1) AAS M) AAS P) LAS P) AA5 0) AAs 004) A(MG/L) A(T/DAY) .062 MM 

nrT 
PI... 
MAR 
10... 

MAY 

SFP 
0 1... 

.02.0 A.60 A.050 A010 L.020 

.070 A.43 A.070 A.010 L<.010 

.030 A.60 A.050 A.020 A<.010 

.010 L1.40 A.030 A.010 A.010 

A

.06 A33 A25 

A

123 A342 A48 

A

109 A274 A36 

A

.03 A11 A5.8 A91 

CHRO- 
TN1 1 '''. ARSENIC LTDm, CADMIUM MjIJM. COBALT, COPPER, IRON. LEAD. 

�

n1S- �015- �DIS- nIc- nis- LOTS- AOTC- ADTS- ADIS- ADIs- 
soLvEn SOLVED soLvFo snlvED sovvFD SOLVED SOLVED SOLVED SOLVED SOLVED 

TIME AOWL A(UG/L A(UG/L A(U'/L AOln/I L(OG/L L(UG/L A(UG/L A(UG/L A(UG/L 
DATE AAS AL) AS AS) AS PA) AS RE) AS co) LAS CR) AAS CO) AAS CU) AAS EF) AAS PB) 

nCT 
21... Ainln L20 A3 A61 A<1 A<1 A<1 A<3 A2 A40 A<1 

MAR 
10... L1100 LIn L1 L34 A<1 A<1 A<1 A<3 L1 L80 A1 

MAY 
26... L1010 L110 L1 L43 A1 A<1 A<1 A<3 A1 A78 A3 

SEP 
01... L1030 L10 A4 A70 A<1 A<1 A<1 A<3 A1 A19 A<1 

LTTHIUm 
nis- 

snLVFn 
(UG/L 

DATE AAS LI) 

MANTA- AmOLYP- ASELF- ASTRON- VANA- 
NFSF. mFRCDRY D!,Num. NIrKEL. NIUm. SILVER. TtuN. 010W, ZINC. 
nts- Lnic- LDIS- nis- LnIs- LDIS- L015- LDIS- LDIS- 
SOLVED SOLvE0 SOLVED SnLVEn SOLVED SOLVED SOLVED SOLVED SOLVED 
(Ural_ (UO/L (OWL (D /I, (UG/L (I)G/L (UG/L (UG/L (UG/L 
AS MN) AAS HG) LAS Mn) LAS NT) LAS SE) AAS AG) AS SR) AS V) AS ZN) 

OCT 
71... A<4 L13 L.e �<10 A3 A<1 A<1 A240 A<6.0 A16 

MAP 
10... A<4 A8 A.1 A<10 A1 A<1 A<1 A130 A<6.0 A<3 

MAY 
2A... A<4 A5 A.1 A<10 L2 L<1 L<1 A180 A<6.0 A<3 

SF0 
01... L7 L8 L<.1 L<10 L1 L<1 L<1 L230 A<6.0 A16 



     
     

177 STREAMS TRIBUTARY TO LAKE HURON 


04143900 SHIAWASSEE RIVER AT LINDEN, MI 


LOCATION.--Lat 42°48'56", long 83°48'08", in SW1/4 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 west of Linden. 


DRAINAGE AREA.--81.2 mi2. 


PERIOD OF RECORD.--October 1967 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 844.96 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow regulated by dam at Linden since 1967. Several observations of water temperature 

were made during the year. 


AVERAGE DISCHARGE.--16 years, 60.3 ft3/s, 10.08 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 476 ft3/s Apr. 22, 1975, gage height, 7.43 ft, 

minimum, 0.74 ft3/s May 22, 23, 1971; minimum gage height, 2.82 ft Aug. 2, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 160 ft3/s May 3, gage height, 5.71 ft; minimum, 7.5 ft3/s 

Sept. 8,9, gage height, 3.30 ft. 


DISCHARGE. IN CUBIC 
FEET PER 	SECCN8, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

OAY OCT NOVLDEC JAN FFB MAR APR MAY JUNLJUL AUG SEP 

1 
2 
3 
4 
5 

48 
47 
46 
45 
45 

31 
34 
47 
43 
28 

86 
87 
87 
88 
88 

87 
84 
80 
76 
75 

46 
50 
54 
52 
50 

66 
66 
66 
62 
48 

81 
83 
87 
97 
98 

98 
125 
158 
152 
144 

89 
86 
84 
85 
82 

42 
47 
52 
51 
57 

31 
28 
25 
29 
29 

16 
16 
15 
14 
13 

6 
7 
8 
9 

10 

44 
41 
37 
35 
35 

27 
29 
32 
47 
53 

88 
89 
89 
88 
87 

75 
71 
54 
56 
61 

50 
48 
47 
45 
43 

47 
48 
49 
CI 
55 

100 
100 
100 
100 
108 

146 
151 
153 
138 
109 

83 
87 
86 
85 
84 

57 
57 
52 
52 
38 

29 
29 
28 
26 
26 

13 
13 
11 
7.9 
8.7 

11 
12 
13 
14 
15 

35 
34 
34 
33 
3? 

54 
58 
60 
60 
60 

84 
81 
79 
76 
73 

65 
61 
47 
45 
45 

42 
42 
42 
43 
46 

c8 
63 
69 
73 
AO 

108 
106 
107 
126 
139 

107 
106 
103 
92 
72 

77 
74 
71 
71 
68 

37 
38 
37 
27 
17 

26 
26 
21 
21 
21 

9.6 
10 
10 
9.9 

10 

16 
17 
18 
19 
20 

31 
29 
27 
25 
27 

60 
59 
60 
60 
64 

74 
75 
74 
74 
72 

44 
44 
44 
43 
40 

49 
49 
48 
47 
48 

83 
A2 
81 
81 
79 

139 
137 
138 
138 
137 

67 
67 
70 
90 

100 

54 
50 
47 
47 
31 

18 
19 
20 
21 
22 

20 
20 
21 
24 
24 

11 
11 
10 
13 
12 

21 
22 
23 
24 
25 

27 
26 
26 
26 
28 

66 
66 
69 
76 
81 

63 
62 
68 
77 
80 

38 
38 
39 
40 
41 

48 
49 
55 
59 
60 

78 
77 
75 
72 
71 

134 
133 
133 
133 
131 

95 
82 
84 
95 

104 

24 
23 
23 
18 
13 

24 
35 
41 
34 
26 

24 
24 
22 
18 
15 

16 
17 
18 
19 
19 

26 
27 
28 
29 
30 
31 

30 
26 
26 
27 
28 
29 

83 
83 
84 
85 
84 

---

80 
79 
81 
85 
88 
88 

40 
39 
38 
37 
39 
42 

60 
60 
61 

---

70 
71 
77 
77 
78 
79 

124 
102 
97 
95 
93 

---

107 
107 
104 
103 
101 
95 

13 
14 
26 
35 
37 

---

22 
19 
16 
20 
23 
27 

15 
15 
15 
15 
16 
16 

21 
23 
24 
27 
25 

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

1029 
33.2 

48 
25 

.41 

.47 

1743 
58.1 

85 
27 

.72 

.80 

2490 
80.3 

89 
62 

.99 
1.14 

1628 
52.5 

87 
37 

.65 

.75 

1393 
49.8 

61 
42 

.61 

.64 

2132 
68.8 

83 
47 

.85 

.98 

3404 
113 
139 
81 

1.39 
1.56 

3325 
107 
158 
67 

1.32 
1.52 

1667 
55.6 

89 
13 

.69 

.76 

1048 
33.8 

57 
16 

.42 

.48 

699 
22.5 

31 
15 

.28 

.32 

443.1 
14.8 

27 
7.9 
.18 
.20 

CAL YR 1982 TOTAL 24670.0 
WTR YR 1983 TOTAL 21001.1 

MEAN 
MEAN 

67.6 
57.5 

MAX 
MAX 

?52 
158 

MIN 18 
MIN 7.9 

CFSM .83 
CFSM .71 

IN 11.30 
IN 9.62 



178L STREAMS TRIBUTARY TO LAKE HURON 


04144000 SHIAWASSEE RIVER AT BYRON, MI 


LOCATION.--Lat 42°49'25", long 83°56'45., in NE1/4 NE1/4 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 downstream from milldams 

which are just upstream from South Branch Shiawassee River. 


DRAINAGE AREA.--368 mil. 


PERIOD OF RECORD.--October 1947 to September 1983 (discontinued). Monthly discharge only for some periods, 

published in WSP 1307. 


REVISED RECORDS.--WSP 1144: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 812.00 ft National Geodetic Vertical Datum of 1929. Prior to Oct. 17, 

1960, nonrecording gage and crest-stage gage at same site and datum. 


REMARKS.--Records good. Low flow slightly regulated at times by mills above station. Several observations of 

water temperature were made during the year. 


AVERAGE DISCHARGE.--36 years, 252 ft3/s, 9.30 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,880 ft3/s Apr. 22, 1975, gage height, 15.25 ft; minimum, 

19 ft3/s Aug. 16, 1965; minimum gage height, 3.55 ft Sept. 16, 1960. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,170 ft3/s May 5, gage height, 8.84 ft; minimum, 30 ft3/s 

Sept. 13, gage height, 4.06 ft. 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEmPER 1983 
MEAN VALUES 

DAY OCT NOVLDEC JAN FEB MAR APRLMAY JUNLJUL AUG SEP 

1 161 121 354 310 185 255 597 522 387 503 121 52 
2 156 180 346 291 198 254 558 632 390 455 125 52 
3 153 327 414 275 247 256 562 767 375 378 118 53 
4 150 311 452 250 270 254 572 1050 375 316 117 50 
5 152 267 472 240 236 259 601 1170 393 204 113 44 

6 151 239 454 230 225 267 598 1110 431 186 107 44 
7 140 230 400 220 205 289 573 985 482 178 103 45 
8 119 161 305 210 189 346 559 875 519 162 98 43 
9 117 141 285 200 185 308 566 764 519 161 95 42 
10 115 152 259 210 175 406 597 752 471 151 94 39 

11 116 175 240 210 170 347 605 668 422 143 102 38 
12 119 227 230 220 170 352 632 550 276 136 115 35 
13 116 301 220 210 170 311 636 452 265 126 109 32 
14 113 320 230 201 170 241 701 401 234 113 101 34 
15 108 300 240 179 180 304 774 381 231 98 93 37 

16 101 258 278 138 184 317 898 362 216 94 88 46 
17 47 205 292 130 202 376 1010 334 212 81 86 75 
18 43 178 282 145 225 321 992 279 207 80 84 109 
19 91 170 263 160 230 336 916 288 193 85 114 127 
20 91 195 264 159 240 358 865 326 179 75 86 119 

21 91 231 277 152 264 377 840 401 175 73 40 128 
22 91 257 271 154 284 360 827 480 169 77 53 121 
23 91 258 265 159 308 351 804 540 168 79 58 113 
24 89 256 293 165 330 349 722 633 160 79 59 112 
25 75 260 360 170 332 328 638 574 149 77 59 109 

26 8? 255 405 166 301 298 563 572 138 77 55 98 
27 92 244 425 157 272 301 539 589 123 76 52 95 
28 96 234 436 155 259 426 535 524 218 74 55 104 
29 95 270 407 152 --- 513 526 453 370 75 48 107 
30 89 334 379 161 598 523 408 475 94 49 94 
31 90 --- 345 177 631 --- 372 --- 110 50 ---

TOTAL 3440 7057 10143 5956 6406 10819 20329 18214 8922 4616 2647 2197 
MEAN 111 235 327 192 229 349 678 588 297 149 85.4 73.2 
MAX 161 334 472 310 332 631 1010 1170 519 503 125 128 
MIN 75 121 220 130 170 254 523 279 123 73 40 32 
CFSM .30 .64 .89 .52 .62 .45 1.84 1.60 .81 .41 .23 .20 
IN. .35 .71 1.03 .60 .65 1.09 2.05 1.84 .90 .47 .27 .22 

CAL YR 1982 TOTAL 107893LMEAN 296LMAX 2060LMIN 43LCFSM .80LIN 10.91 
wTR YP 1983 TOTAL 100746LMEAN 276LMAX 1170LMIN 3?LCFSM .75LIN 10.18 



179 STREAMS TRIBUTARY TO LAKE HURONL
 

04144500 SHIAWASSEE RIVER AT OWOSSO, MI 


LOCATION.--Lat 43°00'54", long 84°10'52", in SW1/4 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 north of Owosso. 


DRAINAGE AREA.--538 mi2. 


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 National Geodetic Vertical Datum of 1929. 

Prior to Oct. 15, 1933, at site 1.5 mi upstream at datum 5.46 ft higher. 


REMARKS.--Records good. Flow regulated below about 800 ft3/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. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--52 years, 333 ft3/s, 8.41 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,240 ft3/s Apr. 6, 1947, gage height, 10.35 ft; minimum, 

0.2 ft /s July 27, 1934, gage height, 1.12 ft; minimum daily, 2.0 ft /s July 28, 1934. 


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


DischargeLGage heightL Discharge Gage height 

DateL(ft /s) (ft)LDateL(ft /s) (ft)
TimeLL TimeL


Apr. 14 2300LL 5.59L 8LL1,870 5.91
1,670L May 1600L

May 2 1300LLL*2,260L*6.44 


Minimum discharge, 36 ft3/s Sept. 15; gage height, 2.04 ft. 


DISCHARGE, IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAYLOCTLNOVLDEC FER APR JUN AUGL
JANLLMARLLMAYLLJULLLSEP 


1 192 140 500 470 284 369 1130 1030 453 592 138 62 
2 183 160 486 422 371 358 1040 2020 453 582 134 57 
3 178 301 632 382 588 353 1240 1710 465 508 138 53 
4 167 408 877 351 489 357 1210 1450 492 432 129 53 
5 161 357 951 364 457 356 984 1480 497 366 125 54 

6 161 309 956 342 398 368 898 1450 498 269 123 87 
7 158 278 733 322 358 407 914 1370 523 229 112 67 
8 147 263 589 313 331 562 877 1770 551 224 107 49 
9 122 199 458 304 297 674 850 1550 562 201 102 48 
10 121 185 416 306 297 641 1150 1190 543 199 103 45 

11 118 213 376 315 294 607 1100 1030 493 186 130 50 
12 117 316 319 324 286 552 975 855 426 176 126 43 
13 119 385 321 325 280 496 946 704 326 165 130 40 
14 116 397 342 319 280 435 1440 597 307 158 127 38 
15 115 384 369 273 280 407 1590 532 266 138 119 37 

16 110 352 392 206 300 412 1330 498 264 124 108 53 
17 105 310 415 184 320 415 1320 462 249 104 103 54 
18 99 260 407 238 350 419 1380 424 243 100 98 73 
19 95 227 381 292 360 498 1330 395 239 89 94 124 
20 99 300 398 250 407 527 1290 419 231 90 101 150 

21 93 403 406 240 427 519 1220 450 214 84 143 143 
22 92 401 396 240 452 532 1130 560 208 81 85 139 
23 90 404 398 249 515 511 1050 669 202 79 64 131 
24 88 442 578 249 533 507 972 699 203 82 66 120 
25 86 413 993 253 506 496 873 733 194 78 67 118 

26 93 378 967 250 461 470 789 689 181 77 67 114 
27 89 350 747 240 414 491 708 689 197 74 65 109 
29 87 334 776 230 383 1000 740 662 249 85 61 99 
29 91 384 747 219 --- 1320 914 612 383 90 59 103 
30 90 490 606 298 1170 914 544 513 77 63 110 
31 85 --- 524 317 1120 --- 499 --- 94 60 ---

TOTAL 3667 9143 17456 9087 10718 17369 32304 27742 10625 5833 3147 2423 
mEAN 118 325 563 293 183 560 1077 895 354 188 102 80.8 
MAX 192 490 993 470 588 1320 1590 2020 562 592 143 150 
MIN 85 140 319 184 280 353 708 395 181 74 59 37 
CFSM .22 .60 1.05 .55 .71 1.04 2.00 1.66 .66 .35 .19 .15 
IN. .25 .67 1.21 .63 .74 1.20 2.23 1.92 .73 .40 .22 .17 

CAL Y9 1992 TOTAL 160065LMAX 3500LCFSM .82L
MEAN 439LMIN 61LIN 11.07 

wTP YR 1993 TOTAL 150114LMAX 2020 MIN 37LLIN 10.38
MEAN 411L CFSM .76L




 

 

     
     

180L 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 downstream side of county highway bridge, 1.2 mi east of Fergus, 1.8 mi upstream from Bear Creek, 

and 14 mi above mouth. 


DRAINAGE AREA.--637 mi2. 


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 National Geodetic Vertical Datum of 1929. Prior to 

Aug. 22, 1968, nonrecording gage at same site and datum. Prior to Oct. 1, 1970, at datum 2.00 ft higher. 


REMARKS.--Records good except those for the winter period and those for period of indefinite stage-discharge 

relation, June 14 to July 16, which are fair. Some regulation at low stages by powerplant above Owosso prior 

to February 1953; occasional regulation at low stages since.L
Several observations of water temperature 

were made during the year. 


AVERAGE DISCHARGE.--44 years, 422 ft3/s, 9.00 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,500 ft3/s Apr. 6, 1947 (includes overflow ]bypassing 

gage); maximum gage height, 15.44 ft, present datum, Mar. 29, 1960; minimum discharge, 27 fti/s Aug. 8, 1966; 

minimum gage height, 1.10 ft Sept. 15, 1983. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,300 ft3/s May 2, gage height, 9.66 ft; minimum, 44 ft3/s Sept. 15, 

gage height, 1.10 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VAIUES 

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

1 234 149 609 665 400 446 1660 1380 562 580 107 66 
2 220 214 589 590 489 432 1630 2600 504 660 132 61 
3 210 239 945 510 984 421 1890 2590 521 600 136 60 
4 203 415 1380 500 885 420 1740 1820 607 520 137 57 
5 201 453 1500 470 684 422 1360 1650 611 450 132 55 

6 201 391 1610 450 600 420 1170 1640 577 350 127 57 
7 197 342 1180 430 450 450 1140 1560 576 300 125 83 
8 192 323 921 404 350 8P7 1170 2080 595 260 115 77 
9 181 307 748 384 340 1080 1060 2070 615 240 110 58 

10 160 240 624 375 330 901 1580 1540 615 230 105 53 

11 160 241 574 389 330 806 1480 1270 566 220 119 54 
12 
13 

153 
151 

387 
534 

500 
430 

401 
392 

340 
340 

736 
655 

1270 
1150 

1110 
920 

515 
379 

200 
190 

132 
126 

55 
53 

14 
15 

153 
158 

502 
475 

400 
430 

394 
390 

350 
350 

584 
523 

1730 
2120 

778 
662 

360 
330 

180 
170 

121 
120 

48 
45 

16 
17 

159 
153 

433 
385 

470 
500 

350 
280 

360 
380 

490 
497 

1670 
1510 

597 
550 

300 
290 

150 
128 

113 
105 

50 
59 

18 
19 
20 

149 
145 
139 

323 
278 
354 

500 
480 
480 

239 
236 
333 

410 
450 
480 

501 
556 
629 

1610 
1570 
1480 

508 
475 
524 

280 
270 
260 

115 
126 
106 

102 
94 
93 

69 
77 

128 

21 148 518 490 310 520 662 1420 522 250 105 92 169 
22 142 518 490 300 541 625 1310 614 240 110 138 140 
23 
24 

139 
137 

501 
541 

569 
885 

300 
310 

615 
661 

612 
603 

1210 
1140 

902 
833 

230 
230 

99 
97 

104 
74 

137 
132 

25 139 533 1590 320 625 594 1040 882 220 95 69 127 

26 133 469 1730 310 570 575 913 872 210 93 69 128 
27 139 428 1190 310 514 574 813 784 210 91 70 126 
28 134 395 1090 300 468 1030 779 BOO 240 92 70 122 
29 131 427 1170 290 --- 18?0 1020 744 330 106 67 114 
30 137 583 922 280 1690 1080 681 450 110 63 118 
31 139 --- 764 370 1470 --- 611 --- 101 67 ---

TOTAL 5035 11898 25750 11582 13816 22111 40715 34569 11943 6874 3234 2578 
MEAN 162 397 831 374 493 713 1357 1115 398 222 104 85.9 
MAX ?34 583 1730 665 984 1820 2120 2600 615 660 138 169 
MIN 
CFSM 
IN. 

131 
.25 
.29 

149 
.62 
.69 

400 
1.31 
1.50 

236 
.59 
.68 

330 
.77 
.81 

420 
1.12 
1.29 

779 
2.13 
2.39 

475 
1.75 
2.02 

210 
.63 
.70 

91 
.35 
.40 

63 
.16 
.19 

45 
.14 
.15 

CAL YR 19A2 TOTAL 195429 MEAN 535 MAX 4050 MIN 77 CFSM .84 IN 11.41 
wTR YR 1983 TOTAL 190105 MEAN 521 MAX 2600 MIN 45 CFSM .82 IN 11.10 
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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 west of Lapeer. 


DRAINAGE AREA.--55.3 mi2. 


PERIOD OF RECORD.--October 1932 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 924: 1940. WSP 1084: 1942(M), 1943.L
WSP 1337: 1934-38, 1940(M), 1944(M), 1945, 1946(M), 

1948-51(M). WSP 1727: 1952 (M). WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder and concrete control. Datum of gage is 805.79 ft National Geodetic Vertical Datum 

of 1929. Prior to May 25, 1954, nonrecording gage at same site and datum. 


REMARKS.--Records good. Prior to 1941, occasional regulation by dam above station. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--51 years, 30.3 ft3/s, 7.44 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1.80 ft3/s Apr. 6, 1947, gage height, 19.87 ft, from 

floodmark, from rating curve extended above 660 ft3/s on basis of contracted-opening measurement of peak flow; 

minimum not determined. 


EXTREMES FOR CURRENT YEAR.--Maxi um discharge, 144 ft3/s Apr. 17, gage height, 16.53 ft, no peak above base 

of 160 ft3/s; minimum, 2.7 fti/s Sept. 14, 15, 16, gage height, 15.08 ft. 


DISCHARGE.L
IN CUBIC FEET PEP SECOND. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT 
 NOVLJAN FEB MARLMAY JUL SFP
DFC APRLJUNLAUG 


1 
2 
3 
4 
5 

17 
16 
14 
13 
11 

12 
21 
26 
26 
25 

35 
35 
39 
42 
46 

45 
40 
33 
32 
30 

18 
21 
25 
27 
27 

38 
16 
34 
34 
14 

70 
65 
63 
60 
59 

61 
83 
68 
70 
87 

31 
29 
30 
35 
38 

15 
15 
15 
13 
12 

16 
14 
13 
12 
11 

5.4 
5.0 
4.9 
4.6 
4.0 

6 
7 
A 
9 
10 

10 
10 
10 
10 
10 

22 
24 
34 
42 
38 

49 
51 
53 
51 
47 

27 
25 
24 
23 
25 

24 
23 
21 
20 
18 

37 
40 
44 
48 
49 

57 
56 
53 
53 
58 

96 
91 
86 
76 
68 

43 
46 
47 
46 
41 

11 
9.6 
8.5 
7.7 
6.8 

10 
9.5 
8.6 
7.9 
7.6 

4.4 
4.1 
3.9 
3.7 
3.4 

11 
12 
13 
14 
15 

11 
10 
9.3 
9.3 
8.6 

36 
34 
33 
32 
29 

42 
39 
36 
29 
27 

27 
27 
27 
26 
25 

17 
17 
16 
16 
16 

49 
47 
43 
40 
17 

62 
68 
72 
87 
96 

62 
56 
50 
45 
41 

35 
30 
26 
22 
19 

6.4 
5.7 
5.3 
4.9 
4.6 

10 
12 
11 
10 
9.2 

3.2 
3.1 
2.9 
2.9 
2.7 

16 
17 
18 
19 
20 

8.7 
7.9 
7.6 
7.6 
7.2 

27 
25 
22 
21 
24 

32 
32 
32 
33 
35 

23 
22 
20 
18 
17 

18 
21 
23 
25 
29 

14 
12 
31 
33 
14 

115 
140 
138 
123 
109 

37 
33 
30 
28 
31 

16 
15 
13 
12 
11 

4.5 
4.4 
4.5 
6.2 
7.6 

8.5 
7.8 
7.2 
6.7 
6.1 

3.3 
3.3 
4.4 
6.8 
10 

21 
2? 
23 
24 
25 

6.8 
6.8 
6.8 
5.9 
5.3 

29 
47 
68 
66 
55 

35 
36 
37 
40 
45 

16 
16 
17 
18 
19 

31 
35 
41 
43 
46 

35 
16 
37 
16 
35 

98 
91 
84 
75 
67 

32 
38 
45 
48 
52 

10 
9.3 
8.4 
7.6 
6.8 

8.9 
10 
11 
12 
12 

5.7 
6.3 
6.5 
6.4 
6.1 

20 
24 
26 
34 
41 

26 
27 
28 
29 
30 
31 

5.9 
6.5 
7.6 
7.2 
7.6 
7.6 

48 
43 
38 
38 
36 

---

49 
54 
60 
58 
57 
49 

18 
17 
17 
16 
17 
18 

46 
44 
41 
---

34 
36 
45 
51 
61 
70 

59 
53 
51 
50 
54 
---

54 
52 
50 
47 
44 
37 

6.1 
6.5 
11 
13 
15 
---

11 
10 
9.7 
9.6 
18 
17 

5.8 
5.5 
5.3 
5.0 
4.9 
5.2 

37 
28 
25 
32 
35 

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

281.7 
4.09 

17 
5.3 
.16 
.19 

1021 
34.0 
68 
12 

.62 

.69 

1305 
42.1 
60 
27 

.76 

.88 

725 
23.4 
45 
16 

.42 

.49 

749 
26.8 
46 
16 

.49 

.50 

1250 
40.3 
70 
31 

.73 

.84 

2286 
76.2 
140 
50 

1.38 
1.54 

1698 
54.8 
96 
28 

.99 
1.14 

678.7 
22.6 
47 

6.1 
.41 
.46 

296.9 
9.58 

18 
4.4 
.17 
.20 

260.8 
8.41 

16 
4.9 
.15 
.18 

388.0 
12.9 

41 
2.7 
.23 
.26 

CAL YR 1982LTOTAL 14567.3 MEAN 39.9 
wTP YR 1983LTOTAL 10940.1 MEAN 30.0 

MAX 445 
MAX 140 

MINL2.1 CFSML.72 IN 9.80 
MIN 2.7 CFSML.54 IN 7.36 
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04146063 SOUTH BRANCH FLINT RIVER NEAR COLUMBIAVILLE, MI 

LOCATION.--Lat 43°09'34", long 83°21'03", in NE1/4 NE1/4 sec.36, T.9 N., R.9 E., Lapeer County, Hydrologic Unit 
04080204, on right bank at upstream side of bridge on Columbiaville Road, 3.0 miles east of 
Columbiaville, and 3.2 miles upstream from confluence of North and South Branches. 

DRAINAGE AREA.--221 mi2 . 

PERIOD OF RECORD.--March 1980 to current year. 

GAGE.--Water-stage recorder. Altitude of gage is 765 ft, 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. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,510 ft 3 /s Mar. 15, 1982, gage height, 8.34 ft; minimum, 
18 ft3/s Aug. 25, 26, 27, 1981; minimum gage height, 1.36 ft Aug. 26, 27, 1981, Sept. 14, 15, 16, 1983. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 657 ft 3/s May 3, gage height, 4.08 ft; minimum, 19 ft3/s 
Sept. 14-16, gage height, 1.36 ft. 

DISCHARGE, IN CUBIC FEET PFP SECOND. WATER YEAR 1982 TO SEPTEMBER 1983
OCTOBERL

MEAN VALUES 


OCT DFC JANLMARLAPR MAY JUL AUG SEP
DAY NOVL FEB JUNL


1 85 55 167 174 100 165 253 350 175 103 136 40 
2 77 96 156 156 115 158 236 469 168 92 130 36 
3 71 122 157 132 125 156 239 639 156 93 116 33 
4 64 117 201 127 125 153 252 553 198 78 96 30 
5 61 107 231 129 120 168 251 477 216 66 91 27 

6 53 97 259 119 105 182 236 424 207 73 80 28 
7 48 90 243 124 95 107 218 366 219 85 68 30 
8 49 86 225 124 84 ?n6 226 376 215 80 56 28 
9 55 91 203 118 75 223 214 361 193 70 51 28 
10 50 99 180 120 65 212 280 306 176 70 48 26 

11 59 109 160 137 65 209 323 271 156 57 57 24 
12 61 132 151 142 65 102 318 241 132 49 115 22 
13 60 146 140 137 70 174 302 210 121 41 99 22 
14 56 139 130 136 75 157 360 182 114 38 85 21 
15 5? 132 1?5 135 85 149 567 167 109 37 78 19 

16 48 121 152 115 95 142 587 156 97 37 72 35 
17 46 106 173 100 105 142 539 146 85 35 66 33 
18 45 94 165 90 110 117 529 139 80 32 54 34 
19 43 87 156 85 119 150 492 139 76 37 51 71 
20 44 107 171 80 139 149 449 168 69 57 56 6? 

21 45 149 181 76 163 148 406 195 62 61 48 91 
22 44 153 173 78 177 159 355 211 58 71 52 112 
23 45 165 175 85 218 161 316 257 56 88 57 95 
24 45 204 203 88 232 156 276 260 53 88 58 84 
25 45 200 259 87 211 152 237 224 45 83 52 87 

26 45 170 309 83 188 152 208 230 41 75 48 88 
27 45 158 257 80 173 158 186 218 40 61 49 79 
28 45 142 248 78 169 249 175 200 73 52 46 66 
29 48 150 235 80 --- 311 204 190 99 48 41 62 
30 46 177 212 95 280 229 187 101 64 35 67 
31 46 --- 212 90 265 --- 182 --- 122 42 ---

TOTAL 1635 3801 6009 3390 3468 5612 9463 8494 3590 2043 2135 1480 
MFAN 52.7 127 194 109 124 182 315 274 120 65.9 68.9 49.3 
MAX 85 204 309 174 232 311 587 639 219 122 136 112 
MTN 43 55 125 76 65 137 175 139 40 32 35 19 
CFSM .24 .58 .88 .49 .56 .P2 1.43 1.24 .54 .30 .31 .22 
TN. .28 .64 1.01 .57 .58 .95 1.59 1.43 .60 .34 .36 .25 

CAL YR 1982LTOTAL 67874 MFAN 186 MAX 2430 MIN 10 CFSM .84 INL11.42 
WTR YR 1983LTOTAL 51140 MEAN 140 MAX 639 MIN 19 CFSML.63 INL8.61 
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04147000 HOLLOWAY RESERVOIR NEAR OTISVILLE, MI 

LOCATION.--Lat 43°07'15", long 83°29'45", in NW1/4 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 southeast of Otisville. 

DRAINAGE AREA.--526 mi2. 

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

REVISED RECORDS.--WSP 2111: Drainage area. 

GAGE.--Water-stage recorder. Datum of gage is National Geodetic Vertical Datum of 1929 (levels by city of Flint). 

REMARKS.--Reservoir is formed by an earth-fill dam with concrete spillway completed in 1953. Capacity of reservoir, 
1,256,000,000 cu ft at elevation 760.00 ft. The spillway section includes two 90 foot drum gates with minimum 
crest elevation of 751 ft, maximum at 755 ft, three 20-foot radial gates with sill elevation of 745 ft, and 2 
sluices (each 4 by 6 ft), one on each side with valve controls. Entrance elevation of sluiceways is 724 ft, 
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 Mar. 8, 1956, elevation, 757.4 ft; minimum, 
reservoir empty at times during October, November, 1954, January, February, 1955, October, 1971. 

EXTREMES FOR CURRENT YEAR.--Maximum contents, 841,000,000 cu ft May 4, elevation, 755.79 ft; minimum, 454,000,000 
cu ft Jan. 25-30, elevation, 750.69 ft. 

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

Change in contents 
Contents 
L

during month 
Elevation L(millions of 
L

Millions of LEquivalent 
(feet) Lcubic feet) 
L

cubic feet Lin ft 3/s 

L

754.85 L756 L-- L-- 

L

750.74 L457 L-299 L-112 

L

751.37 L495 L+38 L+14.7 

L

751.70 L516 L+21 L+7.8 

L

+39 L+1.2 

L

750.74 L457 L-59 L-22.0 

L

751.12 L480 L+23 L+9.5 

L

751.29 L490 L+10 L+3.7 

L

755.07 L776 L+286 L+11.0 

L

755.37 L803 L+27 L+10.1 

L

754.93 L764 L-39 L-15.0 

L

754.87 L758 L-6 L-2.2 

L

754.66 L740 L-18 L-6.7 

L

754.67 L741 L+1 L+0.4 

L

-15 L-0.5 

Sept. 
Oct. 
Nov. 
Dec. 

30 
31 
30 
31 

Date 

CAL YR 1982 L

Jan. 31 
Feb. 28 
Mar. 31 
Apr. 30 
May 31 
June 30 
July 31 
Aug. 31 
Sept. 30 

WTR YR 1983 L
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04147500 FLINT RIVER NEAR OTISVILLE, MI 


LOCATION.--Lat 43°06'40", long 83°31'10., in SE1/4 sec.9, T.8 N., R.8 E., Genesee County, Hydrologic Unit 04080204, 

on left bank 20 ft downstream from bridge on State Highway 15. 1.5 mi downstream from Holloway Reservoir, 3.5 mi 

upstream from Powers-Cullen drain, and 3.8 mi south of Otisville. 


DRAINAGE AREA.--530 mil. 


PERIOD OF RECORD.--October 1952 to current year. 


REVISED RECORDS.--WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 721.39 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Flow regulated by Holloway Reservoir, 1.5 mi above station (see preceding page). Several 

observations of water temperature were made during the year.L
City of Flint gage-height telemark at station. 


AVERAGE DISCHARGE.--31 years, 302 ft3/s, 7.74 in/yr, adjusted for storage since 1954. 


EXTREMES fOR PERIOD OF RECORD.--Maximum discharge, 6,150 ft3/s Apr. 1, 1960, gage height, 14.97 ft; minimum, 

2.1 ft /s Oct. 11, 12, 1971, gage height, 1.57 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,600 ft3/s May 5, gage height, 9.67 ft; minimum, 78 ft3/s 

Apr. 27, 28, gage height, 2.47 ft. 


DISCHARGE. IN CUBIC FEET PER sEcoNn, WATER YEAR nCTORER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NOVLJAN
OAY OCT DEC FEB MAR APR MAY JUNLAUG sFp
JUL 


1 294 107 419 558 P30 424 697 454 373 162 118 88 

2 504 123 424 501 260 399 708 736 367 163 132 88 

3 690 183 443 437 315 377 655 1240 350 151 131 90 

4 686 228 492 346 347 361 650 1430 346 138 127 92 

5 676 240 549 320 334 361 657 1490 371 131 121 92 


6 676 253 588 311 327 372 632 1280 398 118 115 92 

7 67? 241 622 291 331 398 587 630 398 110 111 94 

8 548 219 612 269 301 413 575 800 396 107 101 95 

9 169 207 578 258 274 467 560 802 364 112 101 95 

10 136 218 522 257 235 488 549 766 356 107 99 95 


11 96 210 478 272 206 476 420 722 318 101 102 98 

12 96 239 405 292 192 444 226 674 284 99 96 98 

13 98 307 339 294 184 414 228 503 253 98 103 98 

14 10? 322 308 294 180 3/12 269 400 227 93 113 98 

15 103 318 304 286 187 356 465 408 203 93 118 100 


16 103 .308 326 243 706 314 789 379 185 94 111 101 

17 103 287 341 206 255 312 1130 344 175 95 105 100 

18 102 262 352 203 310 308 1190 265 163 93 101 100 

19 101 239 355 199 352 ?05 1120 214 154 93 95 101 

20 103 261 373 183 188 311 1010 252 149 93 94 102 


21 103 306 390 170 423 369 1000 308 141 92 95 102 

22 103 351 400 160 454 348 1100 354 137 92 92 101 

23 103 380 406 162 500 344 977 390 131 92 91 102 

24 103 409 431 164 540 344 972 428 128 92 91 103 

25 103 431 501 172 550 338 601 441 126 92 92 103 


26 103 434 640 176 527 317 115 437 122 90 92 104 

27 103 416 698 177 492 348 104 428 126 92 90 104 

28 103 393 689 172 456 419 81 399 143 92 90 103 

29 103 378 770 171 --- 565 90 384 144 93 90 103 

30 103 406 727 184 643 216 366 148 94 91 104 

31 103 --- 642 206 676 --- 362 --- 97 90 ---


TOTAL 7191 8676 15124 7934 9156 17463 18373 18086 7176 3269 3198 2946 
MEAN 23? 289 488 256 334 402 612 583 239 105 103 98.2 

MAX 690 434 
 770 558 550 676 1190 1490 398 163 132 104 

MIN 96 107 304 160 180 295 81 214 122 90 90 88 

MEAN + 120 304 496 234 344 406 722 594 224 103 96.5 98.6 

CFSM + 
 .23 .57 .94 .44 .65 .77 1.36 1.12 .42 .19 .18 .19 

IN + .26 .64 1.08 .51 .68 .88 1.29 .47 .22 .21
1.52 .21 


CAL YR 1982 TOTAL 146027LMAX 4080LMEAN 400� MIN 78 MEAN + 401LCFSM + .76L
IN + 10.28 

MEAN 312L
WTR YP 1983 TOTAL 113792LMAX 1490LMIN PI MEAN + 311L 7.97
CFSM + .59 IN +LL


+Adjusted for change in contents in Holloway Reservoir. 
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04147990 BUTTERNUT CREEK NEAR GENESEE, MI 


LOCATION.--Lat 43°08'09", long 83°35'57", in NE1/4 NE1/4 sec.2, T.8 N., R.7 E., Genesee County, Hydrologic Unit 

04080204, on right bank 10 ft downstream from bridge on Frances Road, 2.3 mi upstream from mouth, and 2.0 mi 

northeast of Genesee. 


DRAINAGE AREA.--34.7 mil. 


PERIOD OF RECORD.--January 1970 to current year. 


REVISED RECORDS.--WDR MI-78: Drainage area. WDR MI-81: 1971-72(P), 1973, 1974-79(P). 


GAGE.--Water-stage recorder. Altitude of gage is 730 ft from topographic map (nearest 10 ft). Prior to June 11 

1970, nonrecording gage at same site and datum. 


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


AVERAGE DISCHARGE.--13 years, 21.6 ft3/s, 8.45 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,800 ft3/s Oct. 1, 1981, gage height, 9.00 ft; minimum, 

1.2 ft3/s Dec. 1, 1971, result of freezeup, Oct. 3, 1978; minimum gage height;1.48 ft July 23, 27, 28, 1977. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft3/s and maximum (*): 


LL L
 
Discharge Gage height Discharge Gage height
LL L
 

Date TimeLL(ft3/s) (ft) DateLTimeL(leis) (ft) 


Dec.L 213 Apr.L2100 6.52
25 1500 6.67 30 203 

Apr.L2100 251 MayL1100 *308 *7.59
14 7.21 2 


Minimum discharge, 1.5 ft3/s Sept. 10, 14; minimum gage height, 1.49 ft Sept. 10. 


DISCHARGE, IN CUBIC FEET PFP SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

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

1 9.9 7.8 32 23 13 ?3 64 90 23 6.5 5.5 2.3 
2 10 29 28 21 47 23 53 235 18 5.7 5.0 2.1 
3 5.7 82 87 18 36 22 74 114 17 5.2 4.0 2.1 
4 4.? 29 93 16 21 22 57 79 27 5.1 3.6 2.0 
5 6.3 20 85 15 17 23 41 58 22 5.3 3.6 1.9 

6 5.9 16 62 15 14 25 35 44 19 4.8 3.4 2.3 
7 4.1 13 41 15 12 ?9 36 40 17 4.5 3.2 2.2 
8 6.5 11 33 15 11 44 33 107 14 4.3 11 2.1 
9 6.? 10 26 14 11 48 34 70 12 4.2 10 2.0 
10 6.3 11 22 17 11 36 101 49 12 4.1 10 1.8 

11 5.6 17 19 22 11 29 58 39 11 3.9 9.4 1.8 
12 4.8 51 17 19 11 23 46 38 9.7 3.7 7.2 1.9 
13 4.8 30 14 18 12 21 50 34 8.7 3.6 4.4 1.9 
14 4.8 23 13 17 13 20 184 28 8.0 3.6 3.3 1.7 
15 5.? 19 13 16 13 21 126 23 7.3 3.5 2.6 1.8 

16 4.6 16 23 15 15 18 73 19 6.9 3.4 2.4 2.6 
17 4.6 13 23 14 17 16 64 19 6.4 3.4 2.3 3.0 
18 4.4 12 20 13 20 17 68 18 6.0 3.5 2.4 3.1 
19 4.6 11 21 12 23 24 58 21 6.7 3.5 2.3 3.0 
20 5.2 6i 34 11 31 25 48 28 19 3.3 2.1 2.9 

21 4.8 47 28 11 32 20 36 20 13 3.5 2.1 3.3 
22 4.8 29 23 11 33 22 31 22 8.0 3.7 2.9 3.1 
23 4.6 33 30 11 52 22 27 35 5.7 3.6 2.5 3.2 
24 4.5 47 72 12 38 ?2 24 25 5.0 3.7 2.2 2.6 
25 4.2 27 144 12 30 22 22 28 4.7 3.3 2.1 2.4 

26 4.1 22 79 12 27 ?1 21 29 4.4 3.1 2.1 2.3 
27 4.2 19 52 11 24 29 20 21 6.1 3.1 2.2 2.2 
28 4.4 lb 66 11 23 106 33 18 14 3.3 2.3 2.2 
29 8.4 64 48 9.9 --- 92 47 17 10 3.5 2.2 2.1 
30 5.2 46 34 24 64 91 18 7.4 4.4 2.2 2.1 
31 5.0 --- 27 17 62 --- 22 --- 4.8 2.4 ---

TOTAL 167.9 841.8 1309 467.9 618 991 1655 1408 349.0 125.1 122.9 70.0 
MEAN 5.4? 28.1 42.2 15.1 22.1 32.0 55.2 45.4 11.6 4.04 3.96 2.33 
MAX 10 82 144 24 52 106 184 235 27 6.5 11 3.3 
MIN 4.1 7.8 13 9.9 11 16 20 17 4.4 3.1 2.1 1.7 
CFSM .16 .81 1.22 .44 .64 .92 1.59 1.31 .33 .12 .11 .07 
IN. .18 .90 1.40 .50 .66 1.86 1.77 1.51 .37 .13 .13 .08 

CAL YR 1982 TOTAL 9084.6LMEAN 24.9LMAX 480LMIN 3.3LCFSM .72LIN 9.74 
WTP YR 1983 TOTAL 8125.6LMEAN 22.3LMAX 235LMIN 1.7LCFSM .64LIN 8.71 
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04148140 KEARSLEY CREEK NEAR DAVISON, MI 

LOCATION.--Lat 43°02'01", long 83°34'53", in NE1/4 sec.12, T.7 N., R.7 E., Genesee County, Hydrologic Unit 
04080204, on right bank 10 ft upstream from bridge on State Highway 21, 1.4 mi downstream from Black Creek, 
and 3.3 mi west of Davison. 

DRAINAGE AREA.--99.4 mi 2 . 

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

REVISED RECORDS.--WDR MI-78: Drainage area. 

GAGE.--Water-stage recorder. Datum of gage is 747.39 ft National Geodetic Vertical Datum of 1929. 

REMARKS.--Records good except those for the winter period, which are fair. Some diurnal fluctuation caused by 
small dams, and occasional diversion for sprinkler irrigation above station. Several observations of water 
temperature were made during the year. Gage-height telemark at station. 

AVERAGE DISCHARGE.---18 years, 69.8 ft 3 /s, 9.54 in/yr. 

EXTREMES ',OR PERIOD OF RECORD.--Maximum discharge, 1,430 ft 3 /s Apr. 21, 1975, gage height, 11.32 ft; minimum, 
2.5 ft /s Sept. 10, 1978; minimum gage height, 2.69 ft Sept. 12, 1969. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 350 ft 3 /s and maximum (*): 

Discharge�Gage height Discharge�Gage height 
Date�Time�(ft 3/s)� (ft)� Date�Time (s 

Apr. 14�2300�358� 7.43� May 2��1300�*446� *8.19 

Minimum discharge, 4.6 ft 3/s Sept. 12, 13, 14; gage height, 2.83 ft. 

DISCHARGE, IN CUBIC FEET PFR 	SECOND, WATER YEAR OCTORER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY� OCT�NOV�DEC�JAN�FE8�MAR�APP�MAY�JUN�JUL�AUGLSFP 


1 32 33 89 69 55 64 143 158 76 57 26 8.0 
2 30 46 79 64 75 62 158 373 74 40 18 7.8 
3 28 52 97 54 90 61 171 332 79 23 17 7.5 
4 26 30 142 58 60 67 163 308 90 20 17 6.9 
5 25 32 154 42 50 86 132 285 84 19 15 5.6 

6 16 32 141 36 46 66 119 206 107 18 14 11 
7 12 32 120 40 44 73 117 176 106 18 14 7.4 
8 11 30 109 40 43 96 112 262 91 17 13 6.7 
9 14 27 97 40 43 118 109 172 77 16 12 6.2 
10 17 31 85 45 41 109 177 143 72 14 12 5.7 

11 18 38 78 51 39 102 155 125 68 13 19 5.5 
12 18 57 70 51 38 81 143 105 63 11 15 5.1 
13 19 63 65 48 37 73 141 95 55 10 13 4.8 
14 19 73 49 46 36 65 274 80 48 9.3 13 4.7 
15 20 74 34 44 38 60 311 79 38 9.2 11 5.0 

16 20 60 55 42 43 60 271 63 25 8.4 9.6 12 
17 19 42 54 38 50 64 289 58 27 11 8.7 8.6 
18 19 35 65 35 60 64 241 53 26 9.8 8.4 13 
19 19 34 65 33 71 66 214 56 25 9.1 7.9 43 
20 20 64 79 31 74 74 198 68 23 8.4 8.1 19 

21 21 64 74 30 79 73 175 78 20 15 8.2 37 
22 21 64 71 31 85 71 157 124 18 15 14 20 
23 22 76 73 32 106 70 142 140 17 17 10 21 
24 22 94 99 35 111 70 121 118 17 15 8.9 18 
25 22 78 200 36 117 70 110 126 15 12 8.3 15 

26 22 84 177 35 93 77 93 124 14 9.8 9.3 14 
27 28 80 150 34 71 95 76 104 19 8.3 11 12 
28 29 78 165 32 67 230 86 93 36 9.4 8.6 12 
29 28 133 166 34 --- 204 105 84 34 9.6 7.1 11 
30 27 123 134 38 179 135 83 46 9.5 7.3 11 
31 27 --- 81 44 164 --- 75 --- 11 9.1 ---

TOTAL 671 1759 3117 1288 1762 7814 4838 4346 1490 472.8 373.5 364.5 
MFAN 21.6 58.6 101 41.5 62.9 90.8 161 140 49.7 15.3 12.0 12.2 
MAX 32 133 200 69 117 230 311 373 107 57 26 43 
MIN 11 27 34 30 16 60 76 53 14 8.3 7.1 4.7 
CFSM .22 .59 1.02 .42 .63 .91 1.62 1.41 .50 .15 .12 .12 
TN. .25 .66 1.17 .46 .66 1.05 1.81 1.63 .56 .18 .14 .14 

CAL YR 19R2LMEAN 80.6 MIN 8.2 .81 11.01TOTAL 29415.3 MAX 966 CFSM� INL
wTR YR 1983LMEAN 63.8 INLTOTAL 23295.8 	 MAX 373 MIN 4.7 CFSM .64 8.72 



 187 STREAMS TRIBUTARY TO LAKE HURON 

04148160 GILKEY CREEK NEAR FLINT, MI 


LOCATION.--Lat 43°01'27", long 83°37'32", in NE1/4 SW1/4 sec.10, T.7 N., R. 7 E., Genesee County, Hydrologic Unit 

04080204, on right bank 25 ft downstream from culvert on extension of Arapaho Street, 5.1 mi upstream 

from mouth, and 3.5 mi east of Flint. 

DRAINAGE AREA.--6.43 mi 2 . 

PERIOD OF RECORD.--January 1970 to current year. 

REVISED RECORDS.--WDR MI-78: Drainage area. 

GAGE.--Water-stage recorder. Datum of gage is 742.56 ft National Geodetic Vertical Datum of 1929. Prior to 
Mar. 17, 1983 at datum 5.00 ft higher. 

REMARKS.--Records poor. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--13 years, 4.75 ft 3 /s, 10.03 in/yr. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 393 ft 3/s Oct. 1, 1981, gage height, 8.93 ft, datum 
then in use; no flow on many days during 1970, 1973-80. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 80 ft3/s and maximum (*): 
� �Discharge�

�Gage height� Discharge�Gage height 
Date�Time�(ft 3/s) (ft) Date�Time�(ft 3/s) (ft) 
�

May 2��0500 *116� *8.58� June 30�1700� 82� 7.74 

Minimum daily discharge, 0.01 ft3/s Aug. 19, 20, 27, 28, Sept. 2-5, 9, 10. 

DISCHARGE, IN CUBIC FEET PER SECONo, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLDFC JAN FEB MAR APRLMAY JUNLJUL AUG SEP 

1 .15 2.6 4.9 2.4 2.5 2.0 8.0 13 1.9 2.2 7.5 .04 
.13 18 3.5 2.1 7.0 2.0 8.4 65 1.4 .77 1.6 .01 

3 
4 

.12 

.11 
12 
1.7 

13 
28 

1.7 
1.4 

18 
0.0 

2.0 
2.0 

12 
9.2 

15 
9.0 

4.2 
6.1 

.69 

.60 
.47 
.22 

.01 

.01 
5 .11 1.1 34 1.3 2.5 2.0 6.7 6.1 3.5 .54 .14 .n1 

6 .10 .97 19 1.3 1.8 2.0 5.8 4.9 4.1 .35 .12 3.3 
7 .10 .89 7.7 1.6 1.5 2.0 7.3 12 3.2 .27 .04 .22 
R .10 .85 4.5 1.2 1.4 3.5 5.9 43 1.9 .35 .29 .05 
9 .09 .85 3.1 1.2 1.3 13 9.3 12 1.4 .19 .68 .01 
10 .09 1.8 2.5 1.5 1.2 6.0 22 7.3 1.1 .19 .40 .01 

11 .10 5.1 2.1 2.5 1.1 2.0 13 5.5 1.0 .16 5.5 .90 
12 
13 

.09 

.09 
10 
4.3 

1.6 
1.3 

2.0 
1.7 

1.0 
1.0 

1.5 
1.5 

8.7 
11 

4.4 
3.5 

.80 

.70 
.12 
.09 

1.3 
.25 

.20 

.04 
14 .09 2.1 1.2 1.5 1.0 1.5 48 3.0 .55 .09 .10 .02 
15 .09 1.8 1.5 1.4 1.0 1.5 20 2.7 .51 .10 .03 .02 

16 .09 1.4 10 1.3 1.2 1.5 10 2.0 .44 .08 .02 2.5 
17 .09 1.3 3.9 1.2 1.3 2.2 11 1.6 .32 .58 .02 .19 
18 .09 1.2 4.9 1.1 1.5 3.6 12 1.5 .26 .38 .02 1.5 
19 
20 

.08 

.15 
1.1 

18 
4.1 
8.2 

1.0 
1.0 

1.8 
7.2 

5.6 
4.6 

11 
9.9 

4.0 
2.9 

.25 

.22 
.15 
.13 

.01 

.01 
20 
4.4 

21 .11 6.1 4.3 1.0 2.7 3.8 6.6 1.8 .16 2.8 2.5 13 
22 .08 3.0 2.8 1.0 3.5 3.8 5.0 5.8 .16 2.2 .70 .70 
23 .08 7.2 5.3 1.2 10 3.8 4.0 5.5 .13 .49 .20 .09 
24 .08 12 14 1.5 6.5 3.R 3.5 3.0 .07 .34 .06 .0R 
25 .08 3.9 44 1.2 4.5 3.8 2.9 5.8 .05 .08 .02 .07 

26 .08 2.8 24 1.0 2.7 5.0 2.6 4.1 .13 .03 .02 .06 
27 .08 2.1 10 .90 2.2 17 2.2 2.7 3.5 .02 .01 .05 
28 .08 4.5 21 .80 2.0 48 11 2.2 5.7 1.1 .01 .04 
29 .08 19 10 .90 --- 21 8.2 3.2 1.1 .74 .02 .04 
30 .09 9.4 4.4 1.5 13 15 2.3 9.1 .55 1.3 .03 
31 .09 --- 2.9 4.0 10 --- 2.3 --- 1.4 .20 ---

TOTAL 2.99 157.06 301.7 45.40 92.4 195.0 310.2 257.1 53.95 17.78 23.76 47.60 
MFAN .096 5.24 9.73 1.46 3.30 6.29 10.3 8.29 1.80 .57 .77 1.59 
MAX .15 19 44 4.0 18 48 48 65 9.1 2.8 7.5 20 
MIN .08 .85 1.2 .80 1.0 1.5 2.2 1.5 .05 .02 .01 .01 
CFSM .02 .82 1.51 .23 .51 .98 1.60 1.29 .28 .09 .12 .25 
IN. .02 .91 1.75 .26 .53 1.13 1.79 1.49 .31 .10 .14 .28 

CAL YR 1982 TOTAL 1746.63LMAX 218LCFSM .75L
MEAN 4.79LMIN .05LIN 10.10 

wTp YR 1983 TOTAL 1504.94LMEAN 4.12 MAX 65LLCFSM .64L
MIN .01LIN 8.71 


http:AREA.--6.43


188L STREAMS TRIBUTARY TO LAKE HURON 


04148300 SWARTZ CREEK AT FLINT, MI 


LOCATION.--Lat 42°59'16", long 83°43'57", in NW1/4 sec.26. T.7 N., R.6 E., Genesee County, Hydrologic Unit 

04080204, on right bank 6 ft downstream from bridge on South Ballenger Highway, in Flint, 3.6 mi upstream from 

mouth. 


DRAINAGE AREA.--115 mi2. 


PERIOD OF RECORD.--January 1970 to current year. 


REVISED RECORDS.--WDR MI-75: 1971-73. 


GAGE.--Water-stage recorder. Datum of gage is 727.05 ft National Geodetic Vertical Datum of 1929. Prior to 

Sept. 4, 1970, nonrecording gage at same site and datum . 


REMARKS.--Records good. Several observations of water temperature were made during the year. Gage-height telemark 

at station. 


AVERAGE DISCHARGE.--13 years, 79.2 ft3/s, 9.34 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,160 ft3/s Apr. 19, 1975, gage height, 9.02 ft; minimum 

0.01 ft /s Sept. 9, 1978; minimum gage height, 1.16 ft Aug. 19, 1971, Aug. 26, 1981. 


EXTREMES FOR CURRENT YEAR.--Ma4imum discharge, 904 ft3/s May 2, gage height, 6.84 ft, only peak above base of 

800 ft /s; minimum, 0.36 ft /s Sept. 10, gage height, 1.28 ft. 


DISCHARGE. IN CUHIC FEET PER SECONn, WATEO YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAYLOCTLDFCLFEB MARLLMAYLLJULLLSEP
NOVLJANL
APR JUN AUGL


1 7.6 33 60 69 33 64 179 247 70 73 31 4.6 
2 7.3 87 51 62 98 61 174 751 64 43 9.8 3.2 
3 7.3 53 127 59 134 58 244 443 74 33 6.6 2.6 
4 7.3 22 178 55 73 c7 208 267 93 28 5.0 2.4 
5 7.3 14 189 48 60 57 156 198 86 25 3.9 1.7 

6 7.1 12 144 43 45 57 139 172 84 21 4.4 21 
7 7.1 11 89 44 39 72 153 211 82 19 4.1 5.4 
P 6.4 10 71 39 36 115 143 635 71 17 3.2 3.3 
9 6.1 13 60 37 33 174 163 303 63 14 2.6 2.6 

In 7.3 20 53 43 30 07 387 188 65 13 5.6 1.2 

11 6.6 34 48 48 28 84 260 150 55 12 28 6.8 
12 6.1 52 45 44 26 74 189 127 48 9.8 12 2.1 
13 5.6 39 42 43 25 69 188 109 43 8.6 6.8 1.8 
14 5.6 26 36 39 27 67 555 96 39 7.8 4.6 1.5 
15 5.0 21 39 40 30 64 515 87 36 5.9 2.9 1.8 

16 5.? 19 72 43 35 62 289 77 32 6.6 2.6 17 
17 4.8 18 56 39 40 60 244 70 29 6.4 2.3 4.6 
18 4.8 17 49 28 47 66 251 63 26 7.1 2.0 20 
19 4.6 17 56 25 55 86 247 84 23 5.6 1.7 93 
20 10 88 82 24 76 R5 265 82 22 5.6 1.2 29 

21 5.6 61 73 23 76 78 218 70 20 50 5.6 43 
72 4.R 43 59 25 83 91 178 83 18 25 24 17 
23 4.6 56 76 38 118 84 154 106 16 13 6.1 9.8 
24 5.2 70 148 35 102 R3 137 91 14 8.6 3.5 5.6 
25 6.6 49 275 31 85 81 123 98 13 6.4 2.4 4.4 

26 5.0 39 206 25 73 R3 111 95 14 4.6 2.1 5.2 
27 5.4 34 129 22 67 141 101 85 57 5.0 1.8 4.8 
28 6.1 47 173 20 66 552 198 78 118 16 1.4 4.8 
29 7.1 93 133 22 --- 467 224 83 95 9.5 1.1 4.4 
30 6.6 80 93 59 299 223 79 113 7.3 8.1 3.5 
31 8.6 --- 76 53 215 --- 76 --- 9.2 6.4 ---

TOTAL 194.7 1178 ?988 1225 1640 3633 6616 5304 1573 516.0 202.8 328.1 
MEAN 6.28 39.3 96.4 39.5 59.6 117 221 171 52.4 16.6 6.54 10.9 
MAX 10 93 275 69 134 552 555 751 118 73 31 93 
MIN 4.6 10 36 20 25 57 101 63 13 4.6 1.1 1.2 
CFSM .06 .34 .84 .34 .51 1.02 1.92 1.49 .46 .14 .06 .10 
IN. .06 .38 .97 .40 .53 1.18 2.14 1.72 .51 .17 .07 .11 

CAL YR 1992 TOTAL 29097.3 MEAN 79.7LMAX 1850LMIN 2.7LCFSM .69LIN 9.41 
wTR YR 1993 TOTAL 25399.6L
MEAN 69.6 MAXLLMTN 1.1LIN 8.22
751LCFSM .61L




189 STREAMS TRIBUTARY TO LAKE HURONL
 

04148440 THREAD CREEK NEAR FLINT, MI 


LOCATION.--Lat 42°58'30", long 83°38'09", in SE1/4 SE1/4 sec.28, T.7 N., R.7 E., Genesee County, Hydrologic Unit 

04080204, on left bank 20 ft downstream from bridge on Bristol Road, 6.0 mi upstream from mouth, 

and 4.0 mi southeast of Flint. 


DRAINAGE AREA.--54.4 mi2. 


PERIOD OF RECORD.--January 1970 to current year. 


REVISED RECORDS.--WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 764.36 ft National Geodetic Vertical Datum of 1929. Prior to 

May 13, 1970, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period, those for the period of no gage-height record, Nov. 23 

to Jan. 3, and those below 10 ft3/s, which are fair. Several observations of water temperature were made during 

the year. Gage-height telemark at station. 


AVERAGE DISCHARGE.--13 years, 36.7 ft3/s, 9.16 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge. 1,260 ft3/s Apr. 19, 1975, gage height, 7.65 ft,from high 

water marks; no flow Aug. 7, 8, 10, 1971. 


EXTREMES kOR CURRENT YEAR.--Maximum discharge, 202 ft3/s May 2, gage height, 4.97 ft, no peak above base of 

300 ft /s; minimum daily, 1.3 ft /s Sept. 15; minimum gage height, 0.70 ft July 21. 


DISCHARGE,L
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMRER 1983 

MEAN VALUES 


DEC JANLMAR MAY JUL AUG
DAY OCT NOVL FF8 APRLJUNL SEP 


1 6.6 26 40 28 21 32 88 82 33 26 11 3.2 
2 5.7 32 35 24 41 30 78 175 29 18 7.7 2.7 
3 5.n 37 45 21 47 29 83 172 31 14 5.3 2.2 
4 4.6 21 60 19 36 29 78 156 46 11 5.1 1.9 
5 4.1 19 70 18 31 30 74 123 45 9.2 5.0 1.4 

6 4.0 15 60 14 25 34 67 100 53 7.5 6.4 6.7 
7 4.5 13 40 13 23 40 66 88 50 6.6 6.0 3.3 
H 5.? 11 33 12 18 64 61 118 46 5.8 4.5 2.0 
9 4.9 11 29 11 17 65 66 82 39 4.9 3.9 1.7 
10 5.? 17 27 14 14 57 96 70 37 4.8 3.1 1.6 

11 5.? 24 25 18 12 48 92 60 27 4.2 7.6 3.7 
12 5.6 41 22 25 15 41 88 49 20 3.5 6.8 2.3 
13 5.7 33 20 26 14 36 89 41 15 3.3 4.6 1.8 
14 5.8 25 18 19 15 35 144 35 12 3.1 3.8 1.5 
15 6.6 22 18 21 20 13 147 31 10 2.9 3.8 1.3 

16 6.5 19 34 16 21 29 146 27 9.0 2.8 3.3 7.0 
17 6.4 16 27 13 30 27 131 22 7.9 3.7 2.8 5.4 
18 7.A 14 24 11 33 10 121 19 6.6 8.6 3.1 4.9 
19 7.4 12 26 9.5 35 38 113 23 5.4 5.5 7.3 15 
20 8.5 36 38 8.8 36 18 114 31 4.7 4.1 9.4 6.3 

21 11 35 34 8.9 29 35 106 37 4.0 9.1 8.5 23 
22 9.6 33 29 9.4 31 13 96 54 3.5 17 18 7.3 
23 11 30 35 16 47 12 83 64 3.3 6.5 10 5.7 
24 13 40 60 17 49 32 71 57 3.7 5.5 8.4 4.9 
?5 12 35 100 16 50 32 63 63 3.4 4.9 8.0 4.2 

26 13 33 i0 13 57 18 52 56 2.9 4.4 7.0 4.4 
27 13 32 50 12 38 62 44 49 19 3.6 6.2 3.5 
28 I? 35 70 12 35 143 55 44 44 4.3 6.0 2.9 
29 13 58 55 12 --- 134 58 41 31 .4.7 4.1 2.6 
30 15 50 43 23 126 70 37 28 5.6 2.3 2.3 
31 15 --- 35 21 106 --- 35 --- 4.8 5.3 ---

TOTAL 252.9 825 1282 501.6 840 1538 2640 2041 669.4 219.9 194.3 136.7 
MEAN 8.16 27.5 41.4 16.2 30.0 49.6 88.0 65.8 22.3 7.09 6.27 4.56 
MAX 15 58 100 28 57 143 147 175 53 26 18 23 
MIN 
CFSM 
IN. 

4.0 
.15 
.17 

11 
.51 
.56 

18 
.76 
.88 

8.8 
.30 
.34 

12 
.55 
.57 

27 
.41 
1.05 

44 
1.62 
1.81 

19 
1.21 
1.40 

2.9 
.41 
.46 

2.8 
.13 
.15 

2.3 
.12 
.13 

1.3 
.08 
.09 

CAL YR 1982�TOTAL 14690.05 MEAN 40.2 MAX 890 MINL.95 CFSM .74 IN 10.05 
,i- c? YR 19,11LLTOTAL 11140.80 MEAN 30.5 MAXL175 MTNL1.3 CFSM .56 IN 7.62 



 

190L STREAMS TRIBUTARY TO LAKE HURON 


04148500 FLINT RIVER NEAR FLINT, MI 


LOCATION.--Lat 43°02'20", long 83°46'10", in SW1/4 sec.4. T.7 N., R.6 E., Genesee County, Hydrologic Unit 04080204, 

on left bank on grounds of sewage-treatment plant, 1.2 mi upstream from Pirnie Creek, and 5.0 mi downstream 

from Swartz Creek. 


DRAINAGE AREA.--956 mi2. 


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. 


Drainage area.
REVISED RECORDS.--WSP 954: 1941. WSP 1337: 1933-34(M), 1935-37. WDR MI-78:L


GAGE.--Water-stage recorder. Datum of gage is 678.80 ft National Geodetic Vertical Datum of 1929 (levels by U.S. 

Weather Bureau and city of Flint). 


REMARKS.--Records good, Some regulation by reservoirs above station (station 04147000). Occasional diversion for 

industrial use. Since Dec. 17, 1967, flow contains up to 50 ft /s as sewage effluent which originates 

outside the basin. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--51 years, 588 ft3/s, 8.35 in/yr, adjusted for storage since 1954. 


EXTREMES kOR PERIOD OF RECORD.--Maximum discharge, 14,900 ft3/s Apr. 6, 1947, gage height, 16.35 ft; minimum, 

9.0 ft /s Aug. 7, 1934. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,080 ft3/s May 2, gage height, 9.53 ft; minimum, 96 ft3/s 

Oct. 19, gage height, 2.86 ft. 


DISCHARGE, IN CUBIC FEET PEP sECoNn. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VAI UES 

DAY OCT NovLDEC JAN FEB MARLAPRLMAY JUN JULLLAUG SEP 

1 266 396 860 943 452 787 1500 1380 756 521 388 151 
2 548 691 801 867 684 746 1510 3500 730 365 258 148 
3 741 700 1140 752 879 7n7 1590 3000 759 326 229 141 
4 853 461 1380 659 705 685 1500 2760 823 282 237 134 
5 816 421 1490 597 639 682 1330 2550 784 276 222 129 

6 812 414 1350 573 596 701 1270 2470 839 250 206 280 
7 803 407 1180 579 587 762 1260 1670 834 234 193 174 
8 781 381 1100 528 552 990 1160 2650 807 222 186 153 
9 407 376 1000 489 501 1060 1250 1970 735 213 198 144 
10 267 449 919 520 454 1020 1800 1560 725 196 184 143 

11 205 520 852 553 403 940 1510 1290 650 182 376 152 
12 187 645 736 572 373 849 1030 1230 59? 143 248 145 
13 186 629 649 545 355 788 1030 1110 515 171 192 144 
14 180 548 591 558 359 739 1950 868 434 171 171 142 
15 186 524 562 550 416 698 2240 837 399 168 184 138 

16 176 512 719 471 433 652 1880 769 373 163 195 253 
17 168 481 655 431 541 670 2160 706 344 153 186 173 
18 185 453 649 394 597 646 2370 633 316 168 186 236 
19 167 420 684 383 650 700 2240 648 286 173 170 616 
20 208 804 772 362 746 710 2130 633 279 160 162 249 

21 187 715 780 338 807 768 1800 636 276 350 157 450 
22 191 663 755 337 879 732 1880 850 256 282 295 228 
23 20? 782 800 410 1030 764 1710 979 240 200 176 200 
24 233 873 1000 394 1060 771 1410 946 234 178 159 177 
25 219 810 1560 378 1040 761 1460 1030 225 168 154 165 

26 218 781 1660 366 951 753 589 988 210 163 152 166 
27 205 733 1410 356 890 918 481 917 362 157 151 168 
28 207 761 1360 326 836 2060 886 816 630 204 142 167 
29 204 924 1380 332 --- 2010 886 833 434 198 144 160 
30 200 974 1270 469 1660 881 798 552 185 167 159 
31 206 --- 1100 514 1560 --- 807 --- 173 189 ---

TOTAL 10414 18248 31154 15546 18415 28289 44695 41834 15399 6795 6257 5885 
MFAN 336 608 1005 501 658 912 1490 1349 513 219 202 196 
MAX 853 974 1660 943 1060 2060 2370 3500 839 521 388 616 
HIM 167 376 562 326 355 620 483 633 210 143 142 129 
MEAN + 224 623 1013 479 667 915 1600 1360 498 217 195 197 
CFSM + .23 .65 1.06 .50 .70 .96 1.67 1.42 .52 .23 .20 .21 
IN + . 27 .73 1.22 .58 .73 1.10 1.87 1.64 .58 .26 .24 .23 

CAL YR 1982LTOTAL 287622 MEAN 788LMAX 6740 MIN 137 MEAN + 789 CFSM +�.83 IN + 11.21 
WTP YR 1983LTOTAL 242901 MEAN 665LMAX 3500 MINL129 MEAN + 665 CFSM +�. 70 IN + 9.44 

+ Adjusted for change in contents in Holloway Reservoir. 



   

STREAMS TRIBUTARY TO LAKE HURON L 191 

04148720 BRENT RUN NEAR MONTROSE, MI 

LOCATION.--Lat 43°10'12", long 83°50'03", in SE1/4 NE1/4 sec.23, T.9 N., R.5 E., Genesee County, Hydrologic Unit 
04080204, on right bank 10 ft downstream from bridge on Morrish Road, 0.8 mi upstream from Central-
Stadler Drain , 3.0 mi upstream from mouth, and 3.1 mi east of Montrose. 

DRAINAGE AREA.--20.8 mi2. 

PERIOD OF RECORD.--January 1970 to current year. 

REVISED RECORDS.--WDR MI-78: Drainage area. 

GAGE.--Water-stage recorder. Altitude of gage is 655 ft from topographic map (nearest 5 ft). Prior to 
Aug. 26, 1970, nonrecording gage at same site and datum. 

REMARKS.--Records good except those for the winter period, which are poor. Several observations of water temp-
erature were made during the year. 

AVERAGE DISCHARGE.--13 years, 15.0 ft3/s, 9.79 in/yr. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 735 ft3/s Oct. 1, 1981; maximum gage height, 7.20 ft 
Mar. 13, 1982, backwater from ice; minimum discharge, 1.9 ft3/s Oct. 13, 1978; minimum gage height, 
1.01 ft Aug. 9, 17, 1971. 

EXTREMES OR CURRENT YEAR.--Mqximum discharge, 402 ft3/s May 2, gage height, 4.99 ft, only peak above base of 
250 ft /s; minimum, 2.5 ft /s Sept. 5, 6, gage height, 1.04 ft. 

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

L

FFB LMAR LAPR MAY LJUN JUL AUG LSEP 

L

15 L13 L37 L105 L13 L17 L11 L6.5 

L

20 L12 L27 L215 L9.6 L12 L18 L3.9 

L

60 L11 L49 L126 L9.4 L8.8 L8.4 L3.4 

L

20 L11 L41 L42 L24 L9.1 L5.9 L2.8 

L

15 L11 L21 L25 L14 L9.4 L5.5 L2.6 

L

11 L12 L16 L18 L10 L7.6 L5.2 L4.1 

L

9.0 L14 L17 L19 L11 L7.0 L4.5 L17 

L

8.4 L27 L21 L82 L8.3 L6.5 L4.2 L6.2 

L

7.5 L41 L16 L56 L7.7 L6.1 L3.8 L4.2 

L

7.0 L17 L76 L22 L7.6 L6.0 L4.4 L3.8 

L

6.5 L11 L50 L17 L7.1 L5.5 L11 L3.6 

L

6.0 L9.2 L27 L14 L6.5 L5.0 L28 L3.6 

L

6.0 L8.0 L20 L12 L5.7 L5.0 L11 L3.9 

L

6.0 L8.6 L75 L11 L5.0 L4.8 L7.8 L3.3 

L

6.5 L8.6 L128 L10 L5.0 L4.8 L5.3 L3.2 

L

7.0 L8.1 L33 L9.5 L5.0 L4.8 L4.4 L4.7 

L

8.0 L7.6 L23 L8.5 L4.8 L4.9 L4.4 L14 

L

9.5 L8.5 L40 L8.5 L4.6 L4.9 L4.4 L9.7 

L

11 L14 L34 L11 L4.7 L4.5 L4.3 L26 

L

15 L18 L29 L32 L4.6 L4.9 L4.2 L17 

L

19 L13 L21 L15 L4.2 L4.6 L3.8 L17 

L

?1 L13 L15 L14 L4.2 L13 L11 L16 

L

33 L12 L12 L36 L4.3 L8.9 L12 L7.7 

L

26 L12 L12 L16 L4.1 L9.0 L5.6 L5.9 

L

18 L13 L11 L14 L4.4 L7.1 L4.4 L5.8 

L

14 L15 L9.3 L25 L4.1 L4.8 L4.1 L5.0 

L

12 L17 L9.1 L13 L4.6 L4.3 L3.9 L4.4 

L

12 L95 L13 L11 L37 L5.1 L3.7 L4.0 

L

126 L64 L10 L27 L9.0 L3.5 L3.9 

L

51 L35 L15 L11 L12 L3.1 L3.9 

L

15 L--- L13 L--- L9.9 L5.2 L--- 

L

409.4 L662.6 L981.4 L1025.5 L272.5 L226.3 L216.0 L217.1 

L

14.6 L21.4 L32.7 L33.1 L9.08 L7.30 L6.97 L7.24 

L

60 L126 L128 L215 L37 L17 L28 L26 

L

6.0 L7.6 L9.1 L8.5 L4.1 L4.3 L3.1 L2.6 

L

.70 L1.03 L1.57 L1.59 L.44 L.35 L.34 L.35 

L

.73 L1.18 L1.76 L1.83 L.49 L.40 L.39 L.39 

CAL VP 1982 TOTAL 6494.2 LMFAN 17.8 LMAX 4S0 LMIN 2.4 LCFSM .86 LIN 11.61 
WTR YR 1983 TOTAL 6277.2 LMEAN 17.2 LMAX 215 LMIN 2.6 LCFSM .83 LIN 11.23 

DAY OCT NOV DFC JAN 

1 4.8 16 20 12 
2 4.6 67 15 11 
3 4.1 123 47 11 
4 3.4 52 120 11 
5 3.3 17 73 11 

6 1.5 13 70 10 
7 3.8 10 26 10 
A 4.4 9.0 16 11 
9 4.1 7.9 12 9.0 
10 4.? 1e 10 10 

11 4.4 22 10 17 
12 4.5 61 9.5 12 
13 5.1 54 9.1 10 
14 5.3 17 8.6 9.0 
15 5.4 11 8.6 8.5 

16 5.3 8.9 26 8.0 
17 7.1 8.0 19 7.0 
18 5.6 7.3 13 6.5 
19 5.6 7.0 11 6.0 
20 4.9 33 26 6.0 

21 11 83 19 5.5 
22 7.2 22 13 6.0 
23 4.8 17 12 7.0 
24 4.7 40 36 8.5 
25 4.7 20 77 7.0 

26 4.6 12 118 6.0 
27 4.6 11 29 5.0 
28 4.7 9.9 35 4.5 
29 5.2 42 39 5.0 
30 6.2 52 18 7.0 
31 7.8 --- 14 25 

TOTAL 159.1 865.0 959.8 282.5 
MEAN 5.13 28.8 31.0 9.11 
MAX 11 123 120 25 
MIN 3.3 7.0 8.6 4.5 
CFSM .25 1.39 1.49 .44 
IN. .28 1.55 1.72 .51 



192� STREAMS TRIBUTARY TO LAKE HURON 

04149000 FLINT RIVER NEAR FOSTERS, MI 

LOCATION.--Lat 43°18'30., long 83°57'13., in SE1/4 SE1/4 sec.35, T.11 N., R.4 E., Saginaw County, Hydrologic
Unit 04080204, on left bank 20 ft downstream from bridge on State Highway 13, 2 mi west of Fosters and 
6.5 mi downstream from Silver Creek. Records include flow of Birch Run. 

DRAINAGE AREA.--1,188 mi 2 , includes that of Birch Run above State Highway 13. 

PERIOD OF RECORD.--October 1939 to current year. Monthly 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, WDR MI-78:
Drainage area. 

GAGE.--Water-stage recorder. Altitude of gage is 600 ft, from topographic map. Prior to Oct. 1, 1969, 
nonrecording gage at site 2.2 mi upstream at datum 582.22 ft National Geodetic Vertical Datum of 1929. 

REMARKS.--Records good except those for the winter period and those for periods of indefinite stage-discharge 
relation, Oct. 1-5, Oct. 11 to Nov. 18, which are poor. Some regulation by reservoirs above Flint. Several 
observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--44 years, 741 ft 3/s, 8.47 in/yr. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 19,000 ft 3/s Apr. 7, 1947 (including flow by-passing
gage); maximum, gage height, 18.6 ft Feb. 2, 1968, site and datum then in use; minimum discharge 
observed, 27 ft3 /s Aug. 6, 1941. 

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of March 1904, reached a stage of 18.4 ft from U.S. Weather Bureau
data, site and datum then in use. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,360 ft 3 /s May 3. gage height, 14.68 ft; minimum, 163 ft3/s 
Sept. 6, gage height, 1.90 ft. 

DISCHARGE, IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVA MAR MAY JUL AUG SFP
DEC JAN FEBAAPRAJUNL


1 350 290 1170 1170 960 948 1970 1770 947 736 306 230 
2 340 500 1090 1060 900 898 1830 3430 891 530 431 194 
3 620 940 1400 965 1000 855 2100 5110 833 435 324 189 
4 820 800 2070 860 P50 820 2120 3580 1010 385 294 180 
5 920 580 2130 791 750 800 1790 3010 997 379 299 172 

6 868 520 1970 733 700 800 1550 2600 938 355 282 185 
7 874 520 1490 723 680 840 1490 2330 974 318 266 334 
8 855 500 1260 717 660 1060 1500 2680 936 298 249 230 
9 755 480 1130 658 600 1400 1350 3120 878 294 246 200 
10 424 470 1010 638 550 1280 2100 2160 823 277 246 194 

11 320 560 938 703 500 1160 2310 1800 797 263 294 194 
12 250 750 825 746 450 1010 1730 1630 712 248 498 200 
13 230 900 726 723 420 928 1350 1380 648 195 321 198 
14 230 840 658 701 412 859 1900 1210 562 218 251 196 
15 230 700 630 726 473 810 3200 1040 491 224 230 191 

16 230 630 832 669 546 764 2580 953 460 220 237 202 
17 220 580 817 600 621 719 2230 882 431 215 246 306 
18 210 560 743 540 712 707 2560 813 405 210 242 254 
19 230 488 766 500 717 792 2660 734 378 219 239 482 
20 210 686 937 480 836 896 2520 947 349 240 225 512 

21 260 1240 951 450 926 989 2250 843 343 232 213 407 
22 230 955 875 420 982 873 1940 843 333 470 249 442 
23 240 847 911 420 1200 859 1900 1250 314 337 339 292 
24 260 1100 1320 500 1290 888 1680 1190 301 278 234 263 
25 290 1060 2190 490 1700 897 1580 1110 294 249 213 242 

26 270 937 2330 470 1120 889 1260 1270 279 234 207 230 
27 270 885 1780 440 1040 975 720 1140 318 222 207 232 
28 260 826 1730 430 983 1900 665 1020 679 218 207 230 
29 260 1020 1730 410 --- 3200 1400 934 795 275 198 227 
30 250 1370 1540 450 2470 1120 961 513 280 196 220 
31 250 --- 1350 600 2010 --- 951 --- 319 216 ---

TOTAL 12026 22534 39259 19783 21578 34266 55355 52691 18629 9373 8205 7628 
MEAN 388 751 1266 638 771 1105 1845 1700 621 302 265 254 
MAX 920 1370 2330 1170 1290 3200 3200 5110 1010 736 498 512 
MIN 210 290 630 410 412 707 665 734 279 195 196 172 

CAL YR 1982 TOTAL 352745LMEAN 966LMAX 8900LMIN 197 
WTR YR 1983 TOTAL 301327LMEAN 826LMAX 5110LMIN 172 



            

193 STREAMS TRIBUTARY TO LAKE HURONL
 

04149500 FLINT RIVER NEAR ALICIA, MI 


LOCATION.--Lat 43°18'40", long 84°02'00", in SE1/4 sec.31, T.11 N., R.4 E., Saginaw County, Hydrologic Unit 

04080204, on left bank 100 ft downstream from the Prairie Farms Association flood-pumping station, 2.8 mi 

north of Alicia, and 4 mi 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 National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Records represent stages in the Shiawassee Flats area. 


EXTREMES FOR PERIOD OF RECORD.--Maximum gage height, 13.70 ft Apr. 3, 1960; minimum, less than 1.5 ft during many 

days in 1949, 1958, 1959, 1963, 1964, 1966-69. 


EXTREMES FOR CURRENT YEAR.--Maximum gage height, 9.56 ft May 3; minimum, 1.56 ft Oct. 20, 21. 


GAGE HEIGHT (FEET ABOVE r)ATIJM), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 
2 
3 
4 
5 

3.55 
3.65 
3.26 
3.69 
3.49 

3.49 
3.39 
3.63 
3.53 
2.70 

4.52 
4.34 
4.67 
6.26 
6.84 

4.61 
4.55 
4.30 
4.10 
3.83 

4.26 
4.12 
4.50 
4.65 
4.48 

4.22 
4.16 
4.22 
4.20 
4.12 

7.14 
7.29 
7.74 
7.92 
7.79 

5.80 
7.63 
9.34 
9.11 
8.38 

5.58 
5.49 
5.32 
5.45 
5.45 

4.81 
4.97 
4.54 
4.39 
5.06 

4.56 
4.82 
4.44 
4.82 
4.89 

4.55 
4.37 
4.36 
4.20 
4.07 

6 
7 
8 
9 

10 

3.49 
3.23 
3.55 
3.93 
3.16 

2.82 
3.12 
3.32 
3.67 
3.39 

7.18 
6.90 
6.51 
5.95 
4.98 

3.88 
3.52 
4.28 
3.81 
3.58 

4.13 
3.97 
3.95 
3.96 
3.78 

4.18 
3.49 
4.71 
5.43 
5.98 

7.41 
6.78 
6.41 
6.30 
6.59 

7.65 
7.12 
7.89 
8.37 
8.17 

5.50 
5.39 
5.44 
4.92 
5.24 

4.98 
4.63 
4.49 
5.06 
4.72 

4.64 
4.70 
4.35 
5.06 
4.60 

4.03 
4.49 
4.49 
3.91 
4.10 

11 
12 
13 
14 
15 

3.03 
2.95 
3.20 
2.82 
3.41 

3.22 
3.34 
4.25 
3.86 
3.52 

4.90 
4.50 
3.87 
3.89 
4.29 

3.62 
4.60 
3.82 
4.25 
4.84 

3.75 
3.65 
3.48 
3.59 
3.76 

5.98 
5.19 
4.87 
4.55 
4.43 

7.13 
7.19 
6.76 
6.84 
8.02 

7.57 
6.78 
6.12 
5.62 
5.50 

5.04 
4.80 
4.77 
4.76 
4.63 

4.43 
4.65 
4.75 
4.55 
4.61 

5.26 
5.06 
4.59 
4.37 
4.44 

4.32 
4.67 
4.80 
4.47 
4.34 

16 
17 
18 
19 
20 

3.67 
3.40 
2.79 
3.04 
2.32 

3.12 
3.47 
3.49 
3.44 
3.37 

4.45 
4.35 
3.63 
3.69 
4.02 

4.03 
3.85 
3.88 
3.85 
3.74 

3.91 
4.00 
4.25 
4.30 
4.36 

4.35 
4.39 
4.45 
4.34 
4.73 

8.56 
8.61 
8.19 
7.65 
7.20 

5.47 
5.00 
4.68 
4.68 
4.89 

4.65 
4.83 
4.92 
4.96 
4.89 

4.67 
4.72 
4.78 
4.73 
4.79 

4.32 
4.35 
4.61 
4.29 
4.60 

4.15 
4.15 
3.89 
4.37 
4.24 

21 
22 
23 
24 
25 

3.09 
3.41 
3.2? 
3.19 
3.23 

4.19 
4.35 
4.12 
4.41 
3.98 

4.40 
4.21 
4.13 
4.50 
5.88 

3.75 
3.71 
3.57 
3.67 
3.81 

4.50 
4.64 
4.87 
5.18 
5.18 

6.91 
5.18 
4.69 
4.67 
4.66 

6.74 
6.31 
6.05 
5.87 
5.44 

5.36 
5.35 
5.43 
5.74 
5.67 

4.80 
4.66 
4.62 
4.83 
4.87 

4.72 
4.88 
4.51 
4.90 
4.77 

4.61 
4.52 
4.81 
4.59 
4.46 

4.49 
4.11 
4.40 
4.17 
3.84 

26 
27 
28 
29 
30 
31 

3.24 
3.20 
3.03 
2.66 
2.90 
3.31 

3.84 
4.08 
3.77 
3.70 
4.60 
---

7.27 
7.14 
6.57 
6.14 
5.79 
5.21 

3.93 
3.73 
3.63 
3.63 
3.68 
4.12 

4.72 
4.27 
4.13 
---

4.54 
4.57 
5.47 
7.24 
7.49 
7.16 

5.05 
4.41 
4.65 
4.84 
5.12 
---

5.82 
5.77 
5.46 
5.15 
5.12 
5.37 

4.38 
5.18 
5.78 
5.41 
4.87 
---

4.68 
4.49 
4.18 
4.50 
4.75 
4.50 

4.46 
4.49 
4.59 
4.48 
4.43 
4.84 

4.09 
4.43 
4.31 
4.26 
4.28 
---

MEAN 
MAX 
MIN 

3.23 
3.93 
2.32 

3.64 
4.60 
2.70 

5.19 
7.27 
3.63 

3.94 
4.84 
3.52 

4.23 
5.18 
3.48 

5.01 
7.49 
3.99 

6.73 
8.61 
4.41 

6.32 
9.34 
4.68 

5.05 
5.78 
4.38 

4.68 
5.06 
4.18 

4.61 
5.26 
4.29 

4.28 
4.80 
3.84 



STREAMS TRIBUTARY TO LAKE HURON 


04150500 CASS RIVER AT CASS CITY, MI 


LOCATION.--Lat 43°35'03", long 83°10'34", in NE1/4 NE1/4 sec.4, T.13 N., R.11 E., Tuscola County, Hydrologic Unit 

04080205, on left bank 600 ft downstream from bridge on Cemetery Road, 0.3 mi downstream from confluence of 

North and South Branches, and 1.1 mi south of Cass City. 


DRAINAGE AREA.--359 mil. 


PERIOD OF RECORD.--October 1947 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVTSED RECORDS.--WSP 1337: 1949-50. WSP 1727: 1948(M), 1950. WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 697.92 ft National Geodetic Vertical Datum of 1929. Prior to 

Nov. 14, 1952, nonrecording gage at site 600 ft 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.--36 years, 204 ft3/s, 7.72 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,40 ft3/s Mar. 20, 1948, gage height, 15.80 ft, 

from graph based on gage readings; minimum, 0.50 ft /s Sept. 26, 1948. 


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


LL L
 

194L
 

Discharge Gage height Discharge Gage height
LL L
 
Date TimeLL(ft3/s) (ft) DateLTimeL(ft3/s) (ft) 

Dec.L26 0700 1,470 8.42 Apr.L15 0800 *2,980 *10.53 
Mar.L29 1000 1,540 8.85 MayL3 0300 2,320 9.68 

Minimum discharge, 9.5 ft3/s Sept. 13, 14, gage height, 4.59 ft. 


DISCHARGE, IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VA1UES 


DAY OCT NOV DEC JAN FFR MAR APR MAYLJUN JUL AUG SEP 

1 23 20 289 170 240 300 829 335L209 117 35 20 
2 21 69 260 155 210 306 726 1220L200 87 37 20 
3 20 174 372 145 600 309 755 1840L185 67 24 18 
4 17 187 617 135 500 319 936 1010L188 54 20 16 
5 18 167 652 135 320 331 669 791L211 49 34 14 

6 17 139 890 135 200 322 525 578L218 45 40 15 
7 17 105 705 135 150 321 486 466L191 39 24 14 
8 15 84 498 135 130 342 518 954L159 35 17 14 
9 14 71 379 135 125 400 418 903L135 33 13 15 
10 14 64 280 133 120 368 964 724L125 31 12 14 

11 14 64 210 160 120 304 992 535L115 30 199 12 
12 13 94 170 157 115 252 791 382L103 29 1040 11 
13 13 158 155 155 115 272 649 292L92 27 665 10 
14 13 154 150 155 125 201 1390 242L86 26 300 9.6 
15 13 134 150 145 148 190 2690 212L74 25 148 11 

16 12 117 160 120 234 172 1430 183L66 24 85 15 
17 13 99 175 115 330 1 59 912 161L59 21 54 19 
18 12 88 195 115 430 1 51 706 144L52 19 39 38 
19 11 80 216 110 390 178 583 145L46 18 34 65 
20 1? 96 266 105 450 253 516 184L43 17 29 66 

21 13 195 329 98 560 238 446 187L39 17 24 71 
22 14 218 312 94 640 196 357 191L36 18 25 84 
23 14 208 282 94 730 234 292 256L34 16 30 91 
24 16 281 408 100 787 272 249 249L31 17 32 68 
25 15 291 1010 105 565 216 216 243L29 16 27 52 

26 14 215 1380 105 465 227 195 263L27 14 26 41 
27 13 178 895 105 388 268 176 235L29 13 24 35 
28 13 163 705 100 310 762 171 205L74 12 22 31 
29 13 164 669 96 --- 1410 186 183L205 15 19 26 
30 13 284 410 100 963 202 176L175 28 18 24 
31 14 --- 230 215 817 --- 187L--- 45 20 ---

TOTAL 454 4361 13419 3962 9497 10943 19975 13676L3236 1004 3116 939.6 
MEAN 14.6 145 433 128 339 353 666 441L108 32.4 101 31.3 
MAX 23 291 1380 215 787 1410 2690 1840L218 117 1040 91 
MIN 11 20 150 94 115 151 171 144L27 12 12 9.6 
CFSM .04 .40 1.21 .36 .94 .98 1.86 1.23L.30 .09 .28 .09 
TN. .05 .45 1.39 .41 .98 1.13 2.07 1.42L.34 .10 .32 .10 

CAL YR 1982LTOTAL 99162.3 MEAN 272LMAX 4150 MIN 9.0 CFSM .76 INL10.28 
WTR YR 1983LTOTAL 84582.6 MEAN 232LMAX 2690 MIN 9.6 CFSM .65 INL8.76 



195 STREAMS TRIBUTARY TO LAKE HURONL
 

04150800 CASS RIVER AT WAHJAMEGA, MI 


LOCATION.--Lat 43°27'02", long 83°26'29", in NW1/4 NW1/4 sec.20, T.12 N., R.9 E., Tuscola County, Hydrologic Unit 

04080205, on right bank 90 ft upstream from bridge on Chambers Road, on grounds of Caro Regional Center 

at Wahjamega, 1.9 mi downstream from Michigan Sugar Co. dam, and 40 mi upstream from mouth. 


DRAINAGE AREA.--645 mil. 


PERIOD OF RECORD.--October 1968 to current year. 


REVISED RECORDS.--WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 650 ft from topographic map. Prior to June 19, 1969, 

nonrecording gage at bridge 90 ft downstream at present datum. 


REMARKS.--Records good except those for the winter period, which are poor. Some regulation by dam at Michigan 

Sugar Co., 1.9 mi above station.L
Several observations of water temperature were made during the year. 

National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--15 years, 409 ft3/s, 8.61 in/yr. 


EXTREMES FOR PERI D OF RECORD.--Maximum discharge, 11,700 ft3/s Mar. 6, 1976, gage height, 19.92 ft;

O
minimum, 20 ft /s Oct. 2, 3, 1979. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 2,400 ft3/s and maximum (*): 


DischargeLGage heightL Discharge Gage height 

DateLTimeL(ft3/s)L(ft)LDateLTimeL(ft3/s) (ft) 


Mar. 29 1800LL 9.96L3L3,580
2,550L May 1200L 11.80 

Apr. 15 1800LL*4,280L*12.99 


Minimum discharge, 44 ft3/s Oct. 18; minimum gage height, 2.96 ft July 27-29. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOV DEC JANAAAFEB MARAAAPRAMAY JUNAJUL AUG SEP 

1 89 69 537 480 371 528 1550 642 466 251 121 75 
2 78 151 480 429 342 527 1520 1720 441 196 111 72 
3 
4 
5 

74 
70 
64 

305 
401 
333 

555 
972 
1070 

336 
256 
301 

765 
1060 
570 

531 
533 
554 

1440 
1750 
1380 

3340 
2050 
1400 

399 
425 
493 

167 
145 
132 

99 
94 
91 

70 
64 
60 

6 
7 
8 
9 
10 

63 
62 
61 
57 
55 

278 
231 
192 
166 
154 

1240 
1170 
815 
626 
478 

273 
263 
249 
245 
249 

350 
280 
230 
220 
215 

558 
560 
641 
746 
726 

1020 
900 
996 
839 
1280 

1060 
863 
1710 
1960 
1320 

514 
446 
367 
312 
286 

119 
108 
99 
90 
81 

104 
106 
84 
72 
62 

70 
69 
62 
60 
59 

11 
12 
13 
14 
15 

56 
56 
53 
53 
56 

160 
215 
304 
336 
288 

418 
275 
286 
276 
273 

293 
305 
264 
310 
260 

210 
205 
200 
200 
193 

591 
490 
421 
383 
358 

1860 
1390 
1170 
1730 
3900 

1010 
762 
596 
497 
434 

265 
235 
207 
186 
171 

77 
74 
67 
61 
59 

146 
1120 
1400 
686 
365 

58 
56 
54 
53 
52 

16 
17 
18 
19 
20 

53 
51 
51 
51 
54 

251 
220 
196 
180 
208 

305 
348 
362 
385 
436 

200 
200 
195 
195 
190 

245 
499 
799 
698 
752 

332 
306 
302 
343 
484 

3060 
1690 
1320 
1100 
930 

380 
334 
303 
305 
400 

155 
142 
131 
120 
114 

58 
56 
56 
54 
52 

242 
177 
129 
122 
108 

57 
71 
109 
118 
156 

21 
22 
23 
24 
25 

56 
53 
53 
54 
55 

306 
421 
401 
415 
527 

548 
542 
483 
524 
1250 

165 
166 
161 
169 
190 

1040 
1060 
1330 
1480 
1060 

514 
385 
375 
422 
405 

820 
685 
575 
498 
441 

416 
398 
534 
554 
503 

107 
100 
92 
87 
82 

52 
53 
52 
52 
52 

96 
77 
96 
102 
94 

168 
164 
132 
151 
134 

26 
27 
28 
29 
30 
31 

55 
54 
53 
53 
54 
58 

439 
342 
285 
308 
425 
---

2080 
1580 
1120 
1070 
822 
532 

190 
180 
170 
166 
174 
241 

737 
676 
564 
---
---
---

416 
480 
965 
2360 
2050 
1480 

389 
355 
354 
430 
448 
---

571 
531 
448 
394 
380 
425 

75 
90 
213 
318 
334 
---

50 
49 
48 
52 
68 
113 

60 
75 
78 
72 
70 
78 

116 
86 
83 
82 
74 

---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

1805 
58.2 
89 
51 
.09 
.10 

8507 
284 
527 
69 
.44 
.49 

21858 
705 

2080 
273 
1.09 
1.26 

7465 
241 
480 
161 
.37 
.43 

16351 
584 
1480 
193 
.91 
.94 

19766 
638 
2360 
302 
.99 
1.14 

35820 
1194 
3900 
354 
1.85 
2.07 

26240 
846 
3340 
303 
1.31 
1.51 

7373 
246 
514 
75 

.38 

.43 

2643 
85.3 
251 
48 

.13 

.15 

6337 
204 
1400 
60 
.32 
.37 

2635 
87.8 
168 
52 
.14 
.15 

TOTAL
CAL YR 1982A176191 MEAN 483 MAX 
6720 MIN 33 CFSM .75 INA
10.16 

WTR YR 1983A
TOTAL 
 156800 MEAN 430 MAX 3900 MIN 48 CFSM .67 INA
9.04 
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STREAMS TRIBUTARY TO LAKE HURON 


04151500 CASS RIVER AT FRANKENMUTH, MI 


LOCATION.--Lat 43°19'40“, long 83°44'53n, in NW1/4 SE1/4 sec.27, T.11 N., R.6 E., Saginaw County, Hydrologic Unit 

04080205, on right bank 2,000 ft below dam in Frankenmuth, 3,600 ft above highway bridge on Dehmel Road, 

3.4 mi upstream from Dead Creek, and 17 mi upstream from mouth. 


DRAINAGE AREA.--841 mi2. 


PERIOD OF RECORD.--February 1908 to March 1909, July 1935 to September 1936, June 1939 to current year. 


REVISED RECORDS.--WSP 1307: 1936(M), 1940(M). WSP 1727: 1952. WSP 1911: 1952. WDR MI-78: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 583.96 ft National Geodetic Vertical Datum of 1929 

(levels by Michigan Department of Natural Resources).L
February 1908 to March 1909, nonrecording gage at 

site 2,000 ft upstream at datum 1.81 ft lower, July 18 to September 11, 1935, nonrecording gage, Sept. 12, 

1935, to Sept. 30, 1936, June 20, 1939, to Sept. 30, 1949, water-stage recorder, at site 3,600 ft downstream 

at datum 0.04 ft 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.--45 years, 485 ft3/s, 7.83 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 17,700 ft3/s Mar. 18, 1942, gage height, 20.88 ft, 

site and datum then in use; maximum gage height, 23.37 ft Feb. 3, 1968, backwater from ice; minimum daily 

discharge, about 1.5 ft /s Aug. 6, 1944. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 3,500 ft3/s and maximum (*): 


LL	 L

Discharge Gage height 	 Discharge Gage height
LL	 L
 

Time	L (ft) 


L
 

DateL(ft3/s) (ft) DateLTimeL(ft3/s) 


0300 *15.80L3LL4,500L


Minimum discharge, 58 ft3/s July 28, gage height, 3.48 ft. 


Apr. 16L*5,180L May 2000L 15.01 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VAtUES 

DAY OCT NOVLDEC JAN FEB MAR APR MAY JUNLJUL AUG SEP 

1 118 100 655 625 413 700 1930 921 635 409 165 96 

2 109 204 637 568 505 700 1960 2370 606 313 167 91 

3 99 366 756 463 684 700 1910 4220 552 249 148 85 
4 93 514 1140 357 1180 710 2130 3420 612 214 146 80 

5 91 461 1420 405 900 720 1920 2040 655 193 138 72 

6 87 389 1490 414 450 740 1410 1500 677 172 127 82 

7 8? 333 1500 391 380 740 1190 1190 619 156 136 88 

6 79 284 1120 372 300 800 1220 1990 527 143 127 81 
9 78 249 838 347 290 980 1150 2840 454 129 103 73 

10 74 226 658 358 280 960 1420 1940 420 115 90 69 

11 7? 232 567 415 770 Boo 2270 1430 390 103 173 67 

12 73 341 408 449 270 671 1980 1090 350 103 614 63 

13 74 442 352 396 260 580 1600 850 308 97 1420 64 

14 73 457 389 424 260 533 2100 703 273 90 970 64 

15 76 419 408 425 770 493 4270 616 247 86 541 59 

16 76 364 440 270 335 466 4590 545 225 82 360 71 

17 73 322 468 260 507 478 2600 487 204 75 263 82 

18 71 289 491 250 825 418 1910 446 189 75 211 122 
19 78 266 513 240 889 469 1600 455 174 73 173 188 

20 86 312 588 240 858 588 1350 621 160 71 146 201 

21 95 438 682 240 1070 661 1140 628 150 74 128 215 
22 89 527 695 237 1220 579 958 592 146 88 137 211 

23 79 543 641 233 1370 514 792 708 132 77 143 204 
24 78 552 691 240 1700 562 683 784 127 74 131 202 

25 79 606 1320 250 1500 547 608 714 119 69 129 180 

26 79 592 2340 250 1000 545 545 771 106 66 121 160 
27 79 487 2180 240 900 609 499 745 116 61 110 142 

28 80 415 1560 230 800 1110 501 634 430 65 99 130 
29 83 446 1350 220 --- 2450 686 558 489 88 93 119 
30 80 550 1120 220 2760 700 523 464 135 87 109 

31 8? --- 773 343 7070 --- 555 --- 129 89 ---

TOTAL 2565 11726 28190 10372 19686 25603 47622 36886 10556 3874 7485 3470 
MEAN 82.7 391 909 335 703 826 1587 1190 352 125 241 116 
MAX 118 606 2340 625 1700 2760 4590 4220 677 409 1420 215 

MIN 71 100 352 220 760 418 499 446 106 61 87 59 

CFSM .10 .47 1.08 .40 .84 .98 1.89 1.42 .42 .15 .29 .14 
IN. .11 .52 1.25 .46 .87 1.13 2.11 1.63 .47 .17 .33 .15 

CAL YR 1982 TOTAL 221765 MEAN 608 MAX 8500 MIN 58 CFSM .72 IN 9.81 
WTR YR 1983 TOTAL 208035 MEAN 570 MAX 4590 MIN 59 CFSM .68 IN 9.20 



197 STREAMS TRIBUTARY TO LAKE HURONL
 

04154000 CHIPPEWA RIVER NEAR MOUNT PLEASANT, MI 


LOCATION.--Lat 43°37'32", long 84°42'28", in NW1/4 NW1/4 sec.8, T.14 N., R.3 W., Isabella County, Hydrologic Unit 

04080202. on right bank 12 ft downstream from bridge on South Leaton Road, 3.8 mi northeast of Mount Pleasant, 

and 36 mi upstream from mouth. 


DRAINAGE AREA.--416 mil. 


PERIOD OF RECORD.--October 1930 to September 1931, October 1932 to current year. Monthly discharge only for some 

periods published in WSP 1307. Gage-height records for flood seasons collected in this vicinity 1910-27, are 

contained in reports of U.S. Weather Bureau. 


REVISED RECORDS.--WSP 744: Drainage area. WSP 1337: 1931, 1933-40, 1945, 1948-49. 


GAGE.--Water-stage recorder. Datum of gage is 710.38 ft National Geodetic Vertical Datum of 1929 (levels by 

Michigan Department of Natural Resources). Prior to Oct. 21, 1938, nonrecording gage at site 30 ft upstream 

at present datum. 


REMARKS.--Records good except those for the winter period, which are poor. Diurnal fluctuation below 750 ft3/s 

caused by powerplant at Mount Pleasant prior to 1962, occasional regulation at low flow since. Since July 30, 

1968, occasional regulation by control structures on lake outlets. Several observations of water temperature 

were made during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--52 years, 307 ft3/s, 10.02 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,960,ft3/s Mar. 8, 1946, gage height, 12.78 ft; 

minimum, 12 ft /s Aug. 18, 1945; minimum daily, 19 ft /s Aug. 16, 1936; minimum gage height, 2.70 ft 

Oct. 8, 1966. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,000 ft3/s and maximum (*): 


DischargeLGage heightL DischargeLGage height 

DateL(ft3/s) (ft) DateL(ft3/s) (ft)
TimeLLL TimeLL


Dec. 3 1,680 Apr.L1900 6.72
2100 7.40 10 1,420 

Dec. 6 1600 1,280 Apr.L0600 *1,790 *7.69 

Apr. 4 1700 1,160 5.99 MayL2100 1,460 6.82 


6.33 15 

8 


Minimum discharge, 131 ft3/s July 27, 28, Aug. 10; minimum gage height, 2.94 ft July 27, 28. 


DISCHARGE, IN CUBIC FEET PER sEcoNn, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VA, UES 

DAY OCT NOVLDEC JANLFEBLMAR APRLMAY JUNLJUL AUG SEP 

1 184 384 394 430 286 314 623 443 646 211 160 160 
2 182 490 494 395 799 313 844 548 586 203 154 161 
3 181 447 1390 370 320 339 893 547 536 199 148 158 
4 181 413 1360 360 310 347 1100 540 529 207 147 155 
5 179 393 1010 360 290 393 1100 519 576 190 146 153 

6 179 379 1210 369 ?84 413 987 483 553 166 143 169 
7 179 371 997 371 284 696 921 498 508 162 141 183 
8 179 367 788 361 273 811 851 1190 461 161 139 189 
9 176 356 725 356 269 938 790 1190 428 159 136 186 
10 179 370 695 366 275 734 1210 930 398 155 134 173 

11 18? 389 635 402 270 621 1190 817 367 153 157 168 
12 184 473 556 382 265 551 972 714 339 152 153 166 
13 185 464 491 372 260 511 884 626 318 148 148 166 
14 184 427 454 362 248 480 1260 550 301 146 146 163 
15 188 405 446 364 267 458 1660 504 287 145 144 163 

16 185 384 440 360 299 437 1300 453 275 144 141 183 
17 183 373 423 355 446 476 1210 424 257 142 138 197 
18 184 361 410 350 448 404 1070 404 243 142 138 320 
19 185 357 404 345 362 496 918 434 234 146 137 410 
20 200 394 404 340 494 547 802 496 220 146 135 385 

21 221 411 394 330 465 489 724 482 207 149 134 425 
22 221 396 381 320 430 458 661 486 204 148 182 378 
23 275 405 375 310 444 446 612 491 200 144 206 320 
24 221 424 423 300 421 4.37 572 468 193 143 180 279 
25 214 393 611 300 381 353 535 478 187 139 169 264 

26 212 377 641 300 355 3n9 491 478 183 136 162 270 
27 208 368 518 300 342 391 483 450 187 132 160 267 
28 208 364 534 290 334 464 467 431 210 140 157 258 
29 245 382 598 290 --- 5n8 459 465 216 146 156 247 
30 256 395 465 293 535 460 539 219 157 157 237 
31 282 --- 430 304 515 --- 588 --- 157 162 ---

TOTAL 6172 11912 19096 10707 9421 15154 26049 17666 10068 4868 4710 6953 
MEAN 199 397 616 345 336 489 868 570 336 157 152 232 
MAX 28? 490 1390 430 494 938 1660 1190 646 211 206 425 
MIN 176 356 375 290 248 309 459 404 183 132 134 153 
CFSM .48 .95 1.48 .83 .81 1.18 2.09 1.37 .81 .38 .37 .56 
IN. .55 1.07 1.71 .96 .84 1.36 2.33 1.58 .90 .44 .42 .62 

MEAN 387L
CAL YR 198? TOTAL 141284L MIN 170LIN 12.63
MAX 1390LCFSM .93L

WTR YR 1983 TOTAL 142776LMAX 1660LCFSM .94L
MEAN 391LMIN 132LIN 12.77 




1949 

198L STREAMS TRIBUTARY TO LAKE HURON 


04155000 PINE RIVER AT ALMA, MI 


LOCATION.--Lat 43°22'46". long 84°39'20", in SW1/4 SE1/4 sec.34, T.12 N., R.3 W., Gratiot County, Hydrologic Unit 

04080202. on right bank 270 ft downstream from Superior Street Bridge in Alma, 0.6 mi downstream from 

municipal reservoir, and 38 mi upstream from mouth. 


DRAINAGE AREA.--288 mil. 


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:L
Drainage area. WSP 1307: 1945(M), WSP 1337: 1931, 1932-34(M), 1936, 1939, 1945, 


GAGE.--Water-stage recorder. Datum of gage is 718.37 ft National Geodetic Vertical Datum of 1929. Prior to 

Dec. 10, 1930, nonrecording gage at Superior Street Bridge at different datum. Dec. 10, 1930, to June 

15, 1938, nonrecording gage at site 70 ft downstream from bridge and June 16 to Oct. 25. 1938, nonrecording 

gage at bridge at present datum. 


REMARKS.--Records good except those for the winter period, which are poor. Occasional regulation caused by 

dam O. mi above station and by variable backwater from powerplant at St. Louis, 5.2 mi below station. About 

4.0 fti/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.--53 years, 215 ft3/s, 10.14 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,400 ft3/s Mar. 19, 1948, gage height, 10.81 ft; minimum 

daily, 0.40 ft /s Sept. 6, 1964, caused by closing dam during construction of waterworks. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,460 ft3/s Apr. 14, gage height, 6.49 ft; minimum, 36 ft3/s 

Aug. 10; minimum gage height, 0.68 ft July 27, 28. 


DISCHARGE, IN CURIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NOV JAN MAPLLLMAYLJULLLSEP
DAYLOCTLDECLLEFR APPLJUN AUGL


1 154 173 247 403 194 271 548 399 411 174 92 55 

2 153 166 312 343 236 275 664 718 413 183 76 59 

3 135 208 565 300 294 275 789 737 408 162 72 60 

4 121 257 610 250 245 270 851 711 401 128 74 62 

5 119 290 708 255 210 289 781 659 373 134 62 65 


6 96 292 952 275 185 313 757 576 357 139 52 86 

7 81 257 929 273 170 434 747 537 370 107 52 87 

8 73 217 822 248 155 513 698 775 325 104 49 77 

9 73 178 749 257 150 600 674 726 299 113 40 87 

10 88 175 639 258 150 500 865 759 257 140 40 93 


11 97 193 558 266 150 505 832 800 238 132 55 100 

1? 88 250 412 270 150 554 814 683 229 95 70 84 

13 97 266 359 296 152 490 860 554 197 81 91 62 

14 102 285 327 280 171 428 1280 476 179 85 110 67 

15 98 296 320 239 211 383 1260 414 169 74 107 79 


16 101 305 348 181 281 336 1100 365 155 69 82 93 

17 121 256 320 171 356 307 1100 338 145 73 60 102 

18 135 219 320 169 363 296 892 320 141 72 47 167 

19 106 202 300 168 415 310 731 370 164 62 43 159 

20 103 229 314 165 481 328 628 475 171 57 40 199 


21 9? 254 302 160 476 388 556 479 139 60 42 241 

22 104 272 304 154 434 387 480 513 119 63 52 224 

23 119 284 294 152 447 364 439 514 107 69 68 203 

24 141 302 319 150 432 328 409 443 100 73 73 181 

25 155 277 521 150 403 320 379 429 117 70 82 173 


26 132 272 582 150 352 312 345 414 144 57 84 158 

27 122 257 571 150 324 318 345 375 125 50 73 139 

28 111 248 605 150 279 381 307 365 150 54 83 136 

29 116 234 577 159 --- 447 322 374 181 74 79 147 

30 117 226 510 178 473 355 338 200 70 61 150 

31 140 --- 443 198 488 --- 360 --- 83 52 ---


TOTAL 3498 7340 15139 6818 7866 1 7063 20815 15996 6780 2907 2063 3595 

MEAN 
 113 245 488 220 281 389 694 516 226 93.8 66.5 120 

MAX 
 155 305 952 403 481 600 1280 800 413 183 110 241 

MIN 73 166 247 150 150 270 307 320 100 50 40 55 

CFSM .39 .85 1.69 .76 .98 1.35 2.41 1.79 .79 .33 .23 .42 

IN. .45 .95 1.96 .88 1.02 1.56 2.69 2.07 .88 .38 .27 .46 


CAL YR 1912 TOTAL 100075LMEAN 274LMAX 1750LCFSM .95L
MIN 49LIN 12.93 

WTR YR I983 TOTAL 104880LMEAN 287LMAX 1280LCFSM 1.00L
MIN 40LIN 13.55 




 

STREAMS TRIBUTARY TO LAKE HURONL 199 


04155500 PINE RIVER NEAR MIDLAND, MI 


LOCATION.--Lat 43°33'52", long 84°22'09", in SW1/4 NW1/4 sec.4, T.13 N., R.1 E., Midland County, Hydrologic Unit 

04080202, on left bank at downstream side of bridge on Meridian Road, 7.2 mi southwest of Midland, and 7.8 mi 

upstream from Chippewa River. 


DRAINAGE AREA.--390 mi2, 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 National Geodetic Vertical Datum of 1929. Prior to 

Sept. 30, 1938, nonrecording gage at same site, at datum 5.55 ft lower. Feb. 3. 1948, to Dec. 13, 1951, 

nonrecording gage at present site and datum. 


REMARKS.--Records fair except those for the winter period, 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.--39 years, 298 ft3/s, 10.38 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,360 ft3/s Mar. 20, 1948, gage height, 10.00 ft, from 

graph based on gage readings; maximum gage height, 12.08 ft Feb. 2, 1968, backwater from ice; minimum dis­
charge not determined. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,200 ft3/s and maximum (*): 


LL L
 
Discharge Gage height Discharge Gage height
L L LL
 

DateLTime (ft 3/s) (ft) DateLTime (ft 3/s) (ft) 

Dec.L4 0900 1,240 4.87 Apr.L2400 *2,330 *6.2114 

6 5.12 18 1,410 


Apr.L3 1300 1,340 5.00 MayL2000 5.30 

Dec.L1400 1,430 Apr.L0400 5.10 


2 1,580 

Apr.L2100 1,660 MayL2100 1,640 5.38
10 5.40 8 


Minimum discharge, 27 ft3/s Aug. 24, gage height, 2.08 ft. 


DISCHARGE,AIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOV DEC JANAAAFEB MARAAAPRAMAY JUNAJUL AUG SEP 

1 120 110 227 470 220 340 773 447 495 344 78 127 
2 101 319 316 440 230 336 994 1060 536 275 136 67 
3 130 159 786 400 250 392 1290 1240 515 218 160 68 
4 128 190 1070 360 270 413 1210 957 570 274 77 68 
5 96 257 860 300 280 361 1130 826 540 108 123 69 

6 157 307 1180 299 220 474 873 743 505 123 174 79 
7 136 280 1190 333 210 534 926 601 381 182 79 70 
8 137 208 897 340 200 682 858 1150 479 140 79 161 
9 100 243 894 276 190 850 783 1030 374 108 140 84 
10 73 202 776 315 140 828 1190 886 399 73 76 84 

11 73 197 716 324 130 722 1260 877 334 81 88 85 
12 137 223 761 422 130 690 1060 881 268 178 90 84 
13 87 298 645 336 130 637 987 755 314 153 90 188 
14 103 288 573 410 130 536 1780 543 265 71 76 67 
15 105 285 397 350 200 446 2020 517 265 114 77 69 

16 111 222 396 150 250 456 1470 458 252 127 152 81 
17 71 332 470 230 400 402 1200 442 244 66 155 105 
18 73 260 443 290 450 376 1140 318 251 68 132 99 
19 161 195 392 210 500 460 924 449 121 129 120 240 
20 145 216 340 160 560 471 807 810 126 128 81 188 

21 147 257 436 200 640 400 623 674 255 65 63 225 
22 132 264 344 190 580 496 651 638 245 73 71 303 
23 138 326 396 180 560 480 489 709 191 70 57 281 
24 80 310 446 170 540 413 473 666 210 68 73 229 
25 80 361 679 170 500 403 432 547 90 67 121 184 

26 178 282 972 170 450 424 441 640 91 107 72 186 
27 144 288 714 170 384 432 304 542 147 102 131 226 
28 124 234 774 175 391 519 489 477 222 95 72 221 
29 131 286 779 180 --- 565 336 434 172 85 72 142 
30 119 280 623 190 --- 676 398 578 202 192 132 118 
31 81 --- 560 210 --- 704 --- 461 --- 74 135 ---

TOTAL 3598 7679 20052 8420 9135 15918 27311 21356 9059 3958 3182 4198 
MEAN 116 256 647 272 326 513 910 689 302 128 103 140 
MAX 178 361 1190 470 640 850 2020 1240 570 344 174 303 
MIN 71 110 227 150 130 336 304 318 90 65 57 67 
CFSM .30 .66 1.66 .70 .84 1.32 2.33 1.77 .77 .33 .26 .36 
IN. .34 .73 1.91 .80 .87 1.52 2.61 2.04 .86 .38 .30 .40 

CAL YR 1982ATOTAL 126342 MEAN 346AMAX 3000 MIN 55 CFSM .89 IN 12.05 
TOTAL 133866 MEAN 367A 12.77
WTR YR 1983A MAX 2020 MIN 57 CFSM .94 INA




200L STREAMS TRIBUTARY TO LAKE HURON 


04156000 TITTABAWASSEE RIVER AT MIDLAND, MI 


LOCATION.--Lat 43°35'43., long 84°14'08", in NW1/4 NE1/4 sec.28, T.14 N., R.2 E., Midland County, Hydrologic Unit 

04080201, on right bank 2,000 ft downstream from dam at Dow Chemical Co. powerplant in Midland, 0.7 mi 

upstream from Bullock Creek, 1.4 mi downstream from Chippewa River and 23 mi upstream from mouth_ 


DRAINAGE AREA.--2,400 mi2, approximately. 


PERIOD OF RECORD.--March 1936 to current year. Gage-height records for flood seasons collected in this vicinity 

1910-26, 1028, 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 National Geodetic Vertical Datum of 1929. Prior to 

Sept. 30, 1955, at datum 10.00 ft higher. 


REMARKS.--Records good. Water is diverted from river a short distance above station for industrial use. 

Small part returned to river 0.25 mi below station, remainder returned 1 mi below. Elstremes and daily 

discharges not adjusted for diversion.L
Prior to May 20, 1970, discharge below 4,000 ft3/s regulated by 

dam 2,000 ft above station; fixed crest dam since. Several observations of water temperature were made 

during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--47 years, 1,678 ft3/s, 9.49 in/yr. 


EXTREMES FOR PERIOp OF RECORD.--Maximum discharge, 34,000,ft3/s Mar. 21, 1948, gage height, 29.50 ft; 

minimuum, 39 ft /s Oct. 1, 1942; minimum daily, 111 ft /s Aug. 21, 1949; minimum gage height, 9.04 ft 

Aug. 19, 1954, caused by bridge construction above station. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage known since at least 1907, 29.7 ft Mar. 28, 1916, 
discharge, 34,800 ft /s, from information by U.S. Weather Bureau. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 7,000 ft3/s and maximum (*): 


L

DischargeLGage heightL Discharge Gage height
L
 

Date TimeLL(ft3/s)L(ft)LDateLTimeL(ft3/s) (ft) 


Dec.L8,790 Apr.L *23.10
4 2030 18.88 15 2000 *13,900 

Apr.L0130 9,070 MayL0830 20.83
5 19.02 9 10,900 

Apr.L11 1500 8,690 18.64 


Minimum discharge, 252 ft3/s Aug. 21, gage height, 9.23 ft; minimum daily, 272 ft3/s Aug. 21. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


JUN AUGL
NOV JANLMARLAPP MAYLLJULLLSEP
DAYLOCTLDECLLFEBL


1L895L817 1810LL3430 1710 
2L517L1660 2140LL1650 1710 
3L360L2050 5100LL1860 2250 
4L364L1410 8220LL2190 2750 
5L489L1490 7910LL2290 1580 

7450L5520 1580L5830 1920 
24c0L6300 3920L4640 1110 
1570L7740 6390L3880 553 
1680L8670 5510L3780 664 
1680L8650 4900L2860 866 

891 
618 
583 
504 
536 

883 
838 
364 
293 
282 

6L728�878 7880LL1770 1010 
7L581L774 7460LL1400 1410 
8L549L1220 5710LL1020 1540 
9L358L1100L4860L969 1280 
10L318L1090L4490L1530 1820 

?150L6960 4430L3030 846 
1200L5940 4080L3490 836 
8540L5460 7690L3440 687 
5960L5040 10500L2260 431 
6070L6390 8070L2290 380 

458 
349 
466 
500 
465 

628 
660 
578 
859 
414 

11L445L1290 4100LL2090 1760 
12L699L1620L2050L2520 976 
13L879L1480 2150LL2440 596 
14L916L960 2440LL2450 1190 
15L910L1480 2420LL1530 1320 

8100L8500 5650L1340 505 
4680L7430 5050L818 630 
4270L6300 4560L1540 577 
4000L9110 4140L1880 503 
1790L13100 3930L1350 540 

706 
719 
362 
287 
717 

322 
614 
742 
638 
619 

16L433L1510L2300L883 1490 
17L337L1460L2320L1700 2330 
18L647L1530 1510LL3180 3160 
1 9L605L1590 1130LL2840 4200 
20L936L1150 1810LL1970 2700 

1500L12300 3660L1060 443 
1550L8700 3560L1030 372 
1470L6420 2110L675 666 
2390L5490 2610L533 769 
4510L4960 5350L839 610 

968 
969 
735 
668 
330 

699 
417 
1170 
1580 
1610 

21L832L729L2280L1880 1280 
22L825L1600 2280LL1490 4670 
23L498L2090 2310LL1210 4480 
24L404L3050 1650LL1640 4280 
25L855L1380L2110L1750 3660 

4240L4470 4890L1010 539 
1780L4480 3580L784 534 

1020L3970 4460L699 406 
3010L2250 4250L711 368 
2920L2270 3960L478 495 

272 
803 
741 
912 
779 

1530 
1760 
1900 
1860 
974 

26L1230L1680 4580LL1540 3550 
27L1140L1140 4780LL1810 1770 
28L921L722L4490L2100 2060 
29L735L1250L4670L1070 ---
30L442L1840L4280L788 
31L400L---L3910L1540 

1960L2430 4340L425 510 
1500L2080 3820L595 501 
7690L1840 3480L1190 500 
5000L2220 2460L1100 520 
5410L1630 4600L1300 510 
cyloL--- 5850L--- 409 

523 
407 
341 
457 
535 
566 

1400 
1620 
1450 
1080 
829 
---

TOTALL20248L42040 115150LL56530 64232 
MFANL653L1401L3715L1824 ??94 
MAXL1230L3050 8220LL3430 4670 
MINL318L722L1130L788 596 
t�12.1L19.2 20.6LL15.0 12.5 
MEAN # 665LL1420L3736L1839 2306 
CFSM #��. 28L.59 1.56LL.77 .96 
IN #LL.32L.66 1.79LL.88 1.00 

116810L176620 143380L54857 19200 
1769L5887 4625L1829 619 
6070L13100 10500L5830 1920 
1500L1630 1580L425 368 
15.5L20.0 15.6L13.8 15.5 
3784L5907 4641L1843 634 
1.58L2.46 1.93L.77 .26 
1.82L2.75 2.23L.86 .30 

18167 
586 
969 
272 
12.8 
599 
.25 
.29 

28613 
954 
1900 
282 
21.0 
975 
.41 
.45 

CAL YP 1952LL789949LL2164 MAXLmin) 298LCFSM f�.91 IN f 12.33TOTAL MEANL10800 MEAN # 2180L
MTP YR 1983LL855867LLMEANL2345 MAXL13100 MEAN # 2361LIN # 13.35
TOTAL MIN 272LCFSM #�.98 

for industrial use furnished by Dow Chemical Co.
in cubic feet per second,L


Adjusted for diversion. 

t Diversion,L
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04157000 SAGINAW RIVER AT SAGINAW, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 43°24'46", long 83°57'47", in NW1/4 SE1/4 sec.26, T.12 N., R.4 E., Saginaw County, Hydrologic Unit 

04080206, on right bank 1,000 ft downstream from bridge on Rust Avenue in Saginaw, 1.9 mi downstream from 

Tittabawasee River and 20.3 mi upstream from mouth. Water quality sampling site at downstream side of bridge 

on Rust Avenue. 


DRAINAGE AREA.--6,060 mil, 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, International Great Lakes datum. Prior to Oct. 1, 

1972, nonrecording gage at site 1.9 mi downstream at same datum. Auxiliary water-stage recorder on right 

bank near Aplin Beach, 19.9 mi downstream. 


REMARKS.--Water-discharge records good. Considerable diversion through metropolitan area of Saginaw. National 

Weather Service gage-height telemark at station. 


COOPERATION.--Auxiliary gage-height record furnished by NOAA-National Ocean Survey. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 68,000 ft3/s Mar. 30, 1904, gage height, 24.9 ft, site 

then in use. 


EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 21,800 ft3/s Apr. 16; maximum daily gage height, 17.26 

ft Apr. 17. 


DISCHARGE, IN CUBIC FEET PER SECONo, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NovLJANLMARLMAYLJULLSEP
DAYLOCTLDECLFEBLAPRLJUNLAUGL


1 
2 
3 
4 

5 

---
11400 
14600 

---
---
--. 

---

14700 
13900 
17900 
18000 
18000 

---
14200 
17000 
19100 
17200 

6 
7 
A 
9 
10 

15700 
13500 
12900 
12200 
---

---
---

10200 
11100 
11100 

17400 
15500 
12900 
13000 
14300 

15000 
11000 
16100 
18200 
18800 

11 
12 
13 
14 
15 

10700 
10200 

- - -
- - -

15200 
15900 
16100 
18000 
18500 

16400 
13400 
11400 

16 
17 
18 
19 
20 

21800 
21600 
19200 
16400 
14400 

21 
22 
23 
24 
25 

11900 
10300 
---
---

13000 
12200 
11400 
10100 
---

26 
27 
28 
29 
30 
31 

11300 
13400 
13000 
11900 
12000 
---

-_-
-_-

---
13000 
15000 
1100 
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STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: November 1974 to September 1981. 

WATER TEMPERATURES: November 1974 to September 1981. 


INSTRUMENTATION.--Water-quality monitor November 1976 to September 1981. 


REMARKS.--Quarterly samples are collected as a cross-section sample at Rust Ave. bridge. Occasional winter samples 

are collected near vicinity of Court St. bridge. Water-discharge measurements are made at times of sampling. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE (water years 1975, 1977, 1979): Maximum recorded, 1,230 micromhos Jan. 5, 1977; 

minimum recorded, 224 micromhos Mar. 13, 1977. 

WATER TEMPERATURES (water years 1975-77, 1979): Maximum, 30.0°C July 10, 14, 20, 1977; minimum, 0.0°C on 

many days during winter periods. 


202L
 

wATEc offALTTyLwATFR YEAS? ncTnpr9 198? Tn 5F8TEM8F9 1983 

OXYGEN. COLI- STPEP-

SOF- OIS- FORM, TOCOCCI

STPFAm_ CIFIC SOLVE() FECAL. FECAL,
FLnw. Con-- PH TUP- OXYGEN. (PEP- 0.7 KF AGAR 

PASTAN- n)fT- (STAND- TFmPF9- RIO- oTS- CENT UM-MF (COLS.
TimFLANCF�
TANFous 
 APO ATIIRF ITY SOLVED SATIJR- (COLS./ PER

DATE (CEs) UNITS)L(NTO1 ATION)(UMI-OS)L(0ED r)L(MG/L) 100 ML) 100 ML) 

1130L
4160 7?.) 7.8 I?.n 5.7 7.8�75 418 320 

1100L
9640 570 6.57.HL35 10.8 90 F670 KI6000 

1200L
0110 7.7 15.5 ?4 8.2L83L430 


1000L031 740 7.9 26.0 18 8.3L920L10?L220 


HAGMF-L
SOOlUm POTAS- ALKA-CARRON
Hapi,- CALCIUM 5Iom. cnnTum. AO- SLUM, LINITY nInxInF
NESS 016- AS-�nig-� cope_�DTS-�1.48�nI5-
pAr./1. SOLwn 0A.VF0 sOLvFn HON SOLVED (mG/L SOLVFO

AS (mG/L (AG/L (mn/L PFPCP?,1" PATIO (MG/L AS (MG/L

nATFLAS CA) AS MG)
r4CO 3) AS MA) SODIUM AS K) CAC031 AS COP) 

OCT 

20...L60LL
r63 
 ??�40L 3.4L6.31.3L190L


neAp 

ng...L64LL
r,34 18L
1 0L14L.5L160L
3.0L4.9

MAY 


25..._?34_64_18 1 0 14 .9 2.1�170 6.6 
AI If: 


11...L65�??�6 3�15�
?SiL
 1 .9�3.6�170 4.1 

Sni_Tnc. SOLIDS, NITRO-
CHLn-�FLU()-�SILICA. PFSInuF 5118 OF SOLIDS. Sni Ins, GFN.

SULFATE PIPE.L'1OF,�nTS-�AT 1Sn CONSTT- DIS- 015- N020103
!ITS- OIS-�As-�Snl.vrn�nra. C TOFNTS. SOLVE') SnLvFD nIS-gel) vFn SnLvFn SAA/Fn (mG/L nTc- 015- (TONS (TONS SOLVED
(mG/L ( 04G/L (-16/L 4c 5nLyrn SOLVED PFP PER (MG/L

nATFL
AS 504) AS CI 1 as F) 5102) (mG/I ) (MG/t_) AC-FT) DAY) AS N) 

OCT 
sr,70...L8R .3 4.? 417 .66 5440 1.1MAP 


Pg...A48� 4.7.2A
3A3L.49L2.7
MAY 
67� _ 310L9450L

47�15...L15L4.4L
.2LIA4L287 .50 5020 1.7vin 
11...L110L1.8L
54L.3L4P6L4?5L.66L1090L.59 
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 203STREAMS TRIBUTARY TO LAKE HURON 


04157000 SAGINAW RIVER AT SAGINAW, MI--CONTINUED 


MATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


NIT,40- NITP0-LPHns- 01109_LSFDI- SFr). 
GF',r;FN,Am-LPHns- PHOPUs, OHATF. MFNT, SUSP. 

AMMONIA MONTA + nRTHO, SEMI-LLSIEVE',Hos-LL0Hnpos, npYwn,LL MS-L

nTS- nRGANIC PHOHUS, ()Ts- DIS- ON- MENT, CHARGE, DIAM. 

sOLVFDLTOTALLLSni.vFn SUS- % FINERTOTAL SnvvFp SOLVFO SUS-

(mG/L (MG/L (NG/L (mn/L (mG/1. (MG/L PENDEO PFNDEO THAN 

LLAS P)LAs ofLL(T/DAY)L
HATE AS 6) AS N)LAS 0)�AS 004) (MG/L)L.062 MM 


nrT 

2n... .430 1.30 .160 .030 .040 .12 45 505 


MAP 

00... .170 1.30 .120 .030 .020 .06 62 1610 95 

mAy 

25ee. .100 1.20 .090 .n30 .020 .06 52 717 96 


ANS' 

31... .220 2.20 .170 .010 .030 .09 24 54 99 


ALUM-L 0Epmi -LCHRO-

TWA. APSFNTc ka,(IUm. LIHm, CADMIUM mTUm. COBALT, COPPER, IPoN. LEAD, 
01S- plc- DIS- Ors- ms- ms- nIS- DIS- DIS- DIS-

soLVEO SO/Fn SOLVED SnivFn Sn1NFn SOLVED SOLVED SOLVED SOLVED SOLVED 
TIMEA(UG/L Om/l_ (OG/LL(11G/LL(UG/L(u6/LL(')G/LLL(US/ILL(116/LL(116/LL

DATELAs AL)LAS RA)LAS Cn) CR) AS CU) AS P9)AS AS)LAS OF) AS AS CO) AS FF) 

nCT 

20... 1130 60 2 95 <1 <1 <1 <3 9 4 2 


MAR 
09... 1100 10 1 44 <1 <1 <1 <3 6 57 "2 
MAY 
25... 12nn 130 1 50 1 <1 <1 <3 3 78 4 
AOG 
31... 1nnn 30 4 64 <1 <] <1 <3 2 6 <1 

MANriA "LYR- SELF- STRON- VANA-

LITHIum NEss. mFPCoqY OFNum. NirKEL. NIGH. SILVER, TIUm. NUM, ZINC, 

DTs- DIS- OTs- OIS- nTs- MS- WES- DIS- DIS 015-


SoLvEo SOLVED SOLvEO SOLVFO soLvEn SOLVFO SOLVED SOLVED SOLVED SOLVED 

(115/1_ (UG/L 01G/L (IIG/L (11G/L (UG/L (Ur,/L (UG/L (Uri& (UG/L 


nATF ASAAS MN) 4S MO) NT) AS AG) AS V)
LT/ AS kG) ACAAS SF) AS SR) AS ZN) 


OCT 

20... 17 .2 <In 7 <1 <1 450 <6.0 6 


MAP 

<4 IN .1 <10 1 <1 <1 270 <6.0 <3 


MAY 

<4 15 <.1 <10 t <1 <1 230 <6.0 <3 


AUr. 

31... 11 1 <.1 <10 4 <1 <1 440 <6.0 8 
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204L STREAMS TRIBUTARY TO LAKE HURON 


04159010 PIGEON RIVER NEAR CASEVILLE. MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 43°56'22., long 83°14'30., in SW1/4 NW1/4 sec.31, T.18 N., R.11 E., Huron County, Hydrologic Unit 

04080103, at bridge on Kinde Road, 1.5 mi east of Caseville, and 3.1 mi upstream from mouth. 


DRAINAGE AREA.--125 mi2. 


PERIOD OF RECORD.--January 1978 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: April 1978 to September 1981. 

WATER TEMPERATURES: April 1978 to September 1981. 


REMARKS.--Quarterly samples are collected as a cross-section sample at or near vicinity of bridge. Water-

discharge measurements are made at times of sampling. Some regulation at low flows. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE:L
Maximum daily recorded (water year 1980), 2,000 micromhos Oct. 20, 1979; minimum 

daily recorded (water year 1979), 175 micromhos Mar. 6, 1979. 


WATER TEMPERATURES: Maximum daily recorded (water year 1978), 27.5°C July 7, 1978; minimum daily recorded, 

0.0°C on many days during winter periods. 


WATPP (NIALITY ,)4TA. wATF0 VFA2 orToprp 199? TO SFPTEMREP 19131 

OXYGEN.� STPFP-
car_ nIs- FnPm. TOCOCCI 

c:Tprnm- CTRIC soLvFn FECAL. FECAL, 
CON- PH TUP- nXYGFN.L0.7�(PEP-LKF AGAR 

INc.TAN- (STAK19- TP.pEr4_ kin- 015-�CENT�um-mF�(COLS. 
TImr TAAJEMIS ANCF ARn ATURr ITY SOLVED SATUP- (COLS./ PER 

n IF ((INLliNTTS) ATION1LL(CFA) S1 (nrn C) (NTH) (mn/L)� 100 ML) 100 ML) 

OCT 
 �L
133n ?,.3 7,44 7.1 11.0 4.5 8.9L8?L200�200 

MAP �1230 116 r-4.- 1.0 9.5 ?.4 11.3�10?�K280�9400 
MAY 
L � 

14... 1400 
L7,-,4�P.1�15.0 9.6 11.4�113�500 

WC, 
LL L
 

14no 6,i-2L7.')L1.4 7.0�8n�2200�460010... L4.? 72.0 


,ANNF-L SoDIO. POTAS- ALKA- CARRON 
,AL0,- cALCM. sIHm. sonTum,� AO-�STU., LTNITY DIOXIDE 
MPG, OTS-�OiS-�nig-LSOPP-�DIS-�(A8�DTS-.L
( mn it_�SOLvcn�( TTON�SOLVED�(mG/LLS )LvFo cOLvFn� SOLVE() 

(MC:/1_L(Mr,/)L
ASL(MU/1_LPForF,,, T�PATIO�(MG/L�ASL(MG /L 
r. TP 0Acf , 3)�LAS NA)�qOnIm.� LAS CO2).� AS CA) AS MG)� AS K) CACP3)�

noT 

19...�375�00L31�74�12�.6�8.1�240�7.1 


SNAP 


08...L11n� 1?� 6L2.9� 4.4
401L31� .3� 230�

MAY 

74...�401�110�31�13� 7�.3�3.1�220�3.4 


AI in 


30...�343�91L28�19�11�.5�5.0�200�6.1 


Sol Inc, SOLIDS,� NTTP0-
L
C810-�FLon- SILICA. PFsTnnF 5, 14 oF�SOLIDS, SOLIDS.�GEN. 

SULFATE�9foF, 14IDF,� AT CoNSTI-� PIS-�LDI-�140LPIS-� NOP.NO3 
�L L015- DIS- ()IS-�SDLvFD�PFD. C TiiFNTs, SOLVED�5nLypn�nIS-

soLvFn SOLVED soLvFn (.5 /1 _ nTs- nIS- (TONS (TONS SOLVED 
(MC./L"L(An/LL( ,';11/L AS COI 1/P- 1 SOLVED�PFP�PFP (MG/L 

OATSLL5109)� (mG/L)� DAY)�AS 504) AS CL) AS F)� ( . /1 )LAC-FT)� AS N) 

OCT 


19...�130�5?�.3�1.6�507�494�.69�3.1�<.10 
MAP 


00...L65�.2� 616� .84�
130� 9.1� 492� 1Q3�12 

mPY 

24... Q7�44L..iL2.4�5,9�433�.73�215�9.n 


Al IC, 

"10...L129 45 .3�4.,-,�476�433�.65�5.4�.R7 
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205 STREAMS TRIBUTARY TO LAKE HURONA
 

04159010 PIGEON RIVER NEAR CASEVILLE, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


NTTp0- NITRO-A P8ns- PHOS-ASFOI- SEE/. 
GEN. r;FN.Am-APHns- PH0011c. PHATF,_ WENT, SUSP. 

AMMONIA MONTA • Plns-LL n4THO. sEnI- MS- SIEVEoHnPoc. n0THn, 
()Ts- ORGANIC FORTIS. OTC- nts- DTS- WENT, CHARGE. MAN. 

sofvFn TOTAL TOTALA SOLVED SUS...AsolvFn soLvFr,ASUS...AA% FINER 
(MG/L (MO/L (AG/L (mG/L (MG/l (mG/L PENnEn PENnFO THAN 

nATF_AS ,)_AS N)_AS P)_AS 0)_Ac 0 )_AS PO4)_(MG/L)_(T/DAY)_.062 MM 

orT 
1 0... .060 .70 .070 .030 010 .09 20 .12 

MAP 
.100 1.40 .060 .n30 .020 19 6.0 

MAY 
74... .090 .70 .320 .160 .040 .12 44 18 96 

AI IC. 
10... .u20 1.30 .120 .110 000 .28 7 .02 98 

Aupl- kF0YL-_ rHPn-
TNO,. ARSENIC -aHltil. LIHm. CAnmTom mplm. COBALT. COPPER, IRON. LEAD, 

011(,- oTc- HIS- nTs- nTs- nTs- nIs- 015- Ms- DIS-
snLvFn snt vFO soLvvn sol.vrn col.vrn soLvF0 SOLVED SOLVED SnLvFn SOLVED 

TIMELcun/L (OWL (u6/L (OWL (Un/1_(11G&_(0 /L_(UG/L_(IIG/L_(UG/L 

AS AL/ AS AS) AS PA)_AS OF) As rn) AS CP) AS Cn) AS CO) AS FE)_AS PB) 

OCT 

19... illoL30L2L<1Ael <1 <3
67L 7 17 <1 


MAP 

08... 1?30A10A1A48A<1A<1 <1 <3 
 1 18 5 
MAY 
24... 1400A<10A1ASiA1A<1 <1 <3 3 16 3 

AU6 
30... 1400L<10L3L64L<1L<1 <1 <3 2 16 <1 


NAN6A- moLYR- SELF-ASTPON- VANA-
NrsF. mFPCAPY OPAuM. NICKEL. NRIme SILVER, TIUM, ilium. ZINC, 

nis- nig- nis- ')TS- Dis-LLLnTs-LnIs- nIS- nIS-nTS-
snLvFn snLvEn soLvE0 soLvEn soLvEn SnLvFn SOLVED SOLVED SOLVED SOLVED 
(OG/L (tio/L (110/LA(IIG/L (UG/L (UA/L (UG/L (Ur,/L (UG/L(0G/LA____


nATF Ac LT) AS mN) AS 8G)A AS SF)L
AS MO) Ac NT)LLAS AG) AS SP) AS V) AS 7N/ 

nCT 
_ 7_ <10 ? <1 410 <6.0 <419... 19_ .e�

MAP 

OR...A4A.1A1 2 <1 <6.0 7
HA<10 260 


MAY 

.1A<1 <1 260 <6.0 6
24...L6A18A<10 1 


AuG 

A
1?A<.1A <1
30... 2$A<10 7 <1 340 <6.0 20 
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206 STREAMS TRIBUTARY TO ST. CLAIR RIVER 

04159130 ST. CLAIR RIVER AT PORT HURON, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 42°59'19", long 82°25'29", in SE1/4 sec.3, T.6 N., R.17 E., St. Clair County, Hydrologic Unit 

04090001, at Port Huron municipal water treatment plant in Port Huron. 


DRAINAGE AREA.--222,400 mil , approximately. 

PERIOD OF RECORD.--Water years 1970-73, January 1978 to current year. 

PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: April 1978 to September 1981. 

WATER TEMPERATURES: April 1978 to September 1981. 


REMARKS.--Bimonthly samples were collected from a stilling well located in the Port Huron municipal water treat­
ment plant. 

COOPERATION.--Water-discharges were furnished by the National Oceanic and Atmospheric Administration. 

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily, 260 micromhos Dec. 18, 1980; minimum daily, 194 micromhos Jan. 27, 28, 
1980. 

WATER TEMPERATURES: Maximum daily, 24.0°C Aug. 14-16, 1980; minimum daily, 0.0°C on many days during winter 
periods 

EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--Specific conductance values of 164 micromhos July 3, 1972, and 265 

micromhos Mar. 18, 1982, were observed. 


V,ATF1,qijA LTTY npTA. qATFp YEAR 0CT0P0P 199? TO SEPTEMPER 1981 

nTS- nver,FN. COLI- STREP-
CWAPC,F. spr- OIS- FORM, TOCOCCT 

TN CTFTO SOLVED FECA1, FECAL. HARD- CALCIUM 
Cu4 TC 000-L TIlo- nxyGFN. (DER- KF AGAP NESS DIS­PH 0.7 
FFFT (STAmo- 71-,pFp- OTS- CFNT UM"F (COLS. (MG/L SOLVED 

F AmcFL SoLvFn (MG/LTT"4 pFD APD A TURF ITV SATI)P... (COLS./ PER AS 

nATF sEcomn UNITS) (0EG C) (mT))) ATTON) 100 ML) AS CA)
(UmHOS)L (MG/I.1 100 mL1 CAC03) 

NOV 
12... 1115 1p3n00 200 7.7 10.0 1.0 10.5 97 K5 101 29 

JAN 

IA... 1030 217000 2 00� .0� 19.8 109 <1 >100 
MAP 


0 9... 1900 705000 206 7.4 ?.0 <1.0 14.1 106 <1 21 94 26 
MAY 
IR... 1130 711000 2 16 9.5 9.0 1.7 6 .0 52 <1 E4 97 27 

luL 
1?... 1100 ?14000 209 H.4A18.5 <1.0 4.0 R7 <1 26 100�28 

n I V; 
12c0L
31...L219000L 22. 0 9.0 105 K6 100 2R203� <1.0 21 

mAGNE_ SODIUM POTAS- ALKA_ caPHON CHLO- FLUO- SILICA. 
FTum. SnnTOm. An-. LTNITTN, DIO XIDE SULFATE RIDE. RIDE. DTS-
oTS- nTS- SO9P- DTS- )_AR DTS- OIS- DT'S- OTS- SOLVED 

COI MPF1 snL vF [ION Mm n (WV, snLvED SOLVE() SOLVED S=r) (MG/L 

(""G/1_ (mc/L PFPCFOT ,? 1TIO (Mr-/L. Ac (MG/L (mG/L AS 


nATF AS mG) As ,\IA) sOnIum AS K) CArn1) As CO?) AS 504) AS CL) AS F) ST02) 


NO V 
1 . . 7.4 3.6 7 .? .7 Al 17 5.7 <.1 1.31.1L


14... 0? 6.0 .1.9L1.0 17 
MAP 

7.0 3.4 7 .2L79 6.1 5.9 .1 1.4.8L 17 
MAY 
IP... 7. -1 3.7�p .2Lp? .9 18 6.7 <.1 .9.9L


1 • • 7.7 3.9 8 .?LAl 5.9 <.1.RL.6 14 1.0 
AU01' 


31... 7.1 i.7 7 .2Lp) 17 5.9 .1.9L 1.3 

SOLMS. SoLT,)S. NTTPn- NTTPn- NTTRO- PHOS- PHOS-
PPSTNIF SUM nFL GEN.L PHOS-cnLIns. soLInS. r;FM. GEN.Am- PHORUS. PHATE, 
AT 1P0 CnNSTI- 015- oTS- NO?..0103 AMMONIA MONTA • PHOS- PHORUS. OPTHO, ORTHO, 
Orr:. c TuENTs. SOLVED SOLVED DTs- nTs- ORGANIC PHORUS. nIS- OTS- OTS-

01S- nTS- (TOSS (TONS BONED soi.VD TOTAL TOTAL SOLVED SOLVED SOLVE))
snt vFn SO) 1/FD PFP PEP (mr,/)�(MG/1 (MG/L (mG/L (MG/L (mG/L (MG/L 

OATFL(m6/L1 ,)Ay) AS N) As N) AS P)LL(44(;/L)LAC-FT)LAS N)L AS P)LLAS P) AS PO4) 

NOV 

1?... 109 11? .15 53900 .31 <.0)0 .30 .010 <.010 <.010 

JAN 
1 ,4... 121 .17 72100 .29 <.010 .90 .020 .030 <.010 

'AAP 
09... 11?L.19L2000L<.0)0L<.010LL .09109L02 .35L.30 <.010 


MAY 
14... 124 114 .17 (0600 .31 c.n10�.30 <.010 <.010 <.010 

..1!)1_ 

1?... 125 113 .17 (3600 .28 .020 .10 .020 .020 <.010 
A1JR 
31... 121 113 .17 71700 .26 .020 .20 .020 .010 <.010 
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04159130 ST. CLAIR RIVER AT PORT HURON, MI--CONTINUED 


MATER-QUALITY DATA. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


ALlim- REPYL- CHRO-
TAMm. ARSENIC MARIUm, LIUm. CADmIuM mI0m. COHALT, COPPER, IRON, LEAD, 
oTS-LOTS- ols-LL nls- nis- DIS-pis-LOTS- ()Is- DTS-

SOLVED SOLVED SOLVED SOLVED sni.vEn SOLVED SOLVED SOLVED SOLVED SOLVED 
TTMFL(UG/L (uG/L (0G/L (11n/I (UG/L (UG/L (UG/L (l1G& (UG/L(1)G/LL
 

o4TE AS AL) AS AS) AS RA) AS Pr) AS Co) AS CP) AS CO) AS C111 AS FF) AS PR) 

NOV 

1?•• • 11)5 30 1 21 <1 <1 <1 <3 1 <3 <1 

JAN 
1P• • •L<10 --1010 2 

MAR 
L
09• • • IconL<10L1L1RL1L1L<1L3L2L3L4 


4T.M 

L
120031 • •• 30 ? 28 <1 <1 <1 <3 6 <3 1 

maNC,A- SELF- STRON- VANA-
LITHIUM NrsF, :)F NI NICKEL. SILVER, TIUm. DIUM, ZINC, 

nTS- OTs- DIS- OTs- DTS- OIS- DIS- DIS-
SoLVFD SOLvF0 SOLVED soLvEn soLvEo SOLVED SOLVED SOLVED SOLVED 
(uG/L (uG/L (UG/L (IJo/1 ((JG/L (UG/L (UG/L (UG/L (UG/L 

DATEL
AS LT) as MN) AS Mn) AS NI) AS SF) AS AG) AS 5P) AS V) AS ZN) 

Nev 

12... <4 <1 <.1 <10 1 <1 <1 100 <6.0 <4 

JAN 

IR...L <.1L <1L --


MAP 


09..._4_I_.1_10_4 <1 <1 95 6.0 3 
auG 

31... <4 <1 <.1 <10 1 <1 <1 100 <6.0 7 
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04159500 BLACK RIVER NEAR FARGO, MI 


LOCATION.--Lat 43°05'32", long 82°37'05", in NW1/4 sec 32, T.8 N , R.16 E., St. Clair County, Hydrologic Unit 

04090001, on left bank 20 ft downstream from bridge on Norman Road, 2.1 mi east of Fargo, 5.3 mi upstream 

from Mill Creek, and 12 mi northwest of Port Huron. 


DRAINAGE AREA.--480 mi2. 


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 National Geodetic Vertical Datum of 1929 (levels by 

Michigan Department of Natural Resources). Prior to July 9, 1954, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for period of no gage-height record, June 6 to July 18, which are fair. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--39 years, 281 ft3/s, 7.95 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,400 ft3/s Apr. 5, 1947, gage height, 16.06 ft, 

from floodmark, from rating curve extended above 9,500 ft3/s; maxi um gage height observed, 18.05 ft 

4nFeb. 20, 1951, backwater from ice; minimum discharge observed, 1.8 ft /s Sept. 18, 19, 1946. 


EXTREMES FOR CURRENT YEAR.--Maximwm discharge, 3,520 ft3/s May 2, gage height, 9.67 ft, only peak above base 

of 3,500 ft /s; minimum, 14 ft /s Sept. 9, 10, gage height, 1.77 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAYLOCTLNOVLDEC JANLLMARLL JUN JULLLAUGLSE°
FEB APR MAYLL


1 39 20 282 190 718 271 565 1340 175 70 49 25 
2 35 26 241 160 192 282 501 2710 171 52 46 25 
3 33 91 190 130 S78 297 462 2920 155 45 37 25 
4 30 116 260 120 873 314 531 1780 285 40 41 24 
5 28 99 426 115 477 340 526 764 302 38 61 23 

6 26 71 535 112 320 333 376 488 284 62 70 22 
7 26 56 680 104 204 319 314 370 270 50 59 22 
8 33 47 399 102 159 458 342 352 230 40 46 20 
9 29 40 247 97 125 652 357 539 170 35 43 16 
10 23 39 177 90 110 557 957 461 130 30 42 15 

11 23 41 150 97 100 396 1440 320 105 28 52 16 
12 ?2 41 133 110 94 294 1210 258 95 28 428 16 
13 25 72 120 105 86 223 849 215 84 29 593 16 
14 25 129 110 100 80 193 1030 199 76 28 272 16 
15 24 102 100 92 74 179 2780 197 75 26 141 16 

16 24 77 121 85 105 165 2380 169 68 25 92 18 
17 23 63 190 80 252 145 1030 145 58 24 70 21 
18 24 54 200 76 425 133 587 128 52 23 56 20 
19 20 48 201 74 392 148 641 119 48 28 47 24 
20 18 51 194 70 355 325 1040 151 44 27 42 40 

21 20 105 269 68 380 372 1120 188 41 25 38 72 
22 2? 231 306 67 450 227 629 197 38 25 36 152 
23 22 188 243 67 581 176 414 405 36 30 38 136 
24 2? 179 306 68 785 192 320 252 35 35 52 95 
25 21 293 869 75 531 187 262 188 34 27 48 70 

26 21 220 1580 78 334 204 229 171 33 24 38 56 
27 19 149 1280 90 250 302 207 161 32 24 32 46 
28 17 113 600 78 240 1260 182 143 50 22 29 40 
29 18 105 563 68 --- P190 177 132 80 27 28 35 
30 18 170 458 64 1510 260 151 90 52 27 32 
31 19 --- 254 93 741 --- 182 --- 44 26 ---

TOTAL 749 3036 11684 2925 8770 11405 21718 15795 3346 1063 2679 1154 
MEAN 24.2 101 377 94.4 313 432 724 510 112 34.3 86.4 38.5 
Max 39 293 1580 190 873 2190 2780 2920 302 70 593 152 
MIN 17 20 100 64 74 133 177 119 32 22 26 15 
CFSM .05 .21 .79 .20 .65 .90 1.51 1.06 .23 .07 .18 .08 
IN. .06 .24 .91 .23 .68 1.04 1.68 1.22 .26 .08 .21 .09 

CAL YR 1982 TOTAL 125020LMEAN 343LMax 7210 MIN 16LLIN 9.69
CFSM .72L

WIR YR 1983 TOTAL 86324LLMAX 2920 MIN 15LL
MEAN 237L IN 6.69
CFSM .49L
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04160570 NORTH BRANCH BELLE RIVER AT IMLAY CITY, MI 


LOCATION.--Lat 43°01'49", long 83°04'02", in SW1/4 NW1/4 sec.16, T.7 N., R.12 E., Lapeer County, Hydrologic Unit 

04090001, on left bank 12 ft upstream from bridge on State Highway 21, and 0.6 mi northeast of Imlay City. 


DRAINAGE AREA.--18.0 mi2. 


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


GAGE.--Water-stage recorder. Altitude of gage is 800 ft from topographic map (nearest 10 ft). 


REMARKS.--Records good. Some diversion by pumping for sprinkler irrigation. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--18 years, 11.3 ft3/s, 8.53 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 334 ft3/s Apr. 19, 1975, gage height, 9.33 ft; no flow 

for part of each day June 27, 28, 1977, June 26-28, 1979, caused by irrigation pumpage. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 60 ft3/s and maximum (*): 


LL L
 
Discharge Gage height 	 Discharge Gage height
LL	 L
 

DateLTime	L(ft'Ys) (ft) DateLTimeL(ft3/s) (ft) 


L
 
Apr. 14L 3.90L 2L*104L*4.21
2100 87L MayL1000L


Minimum discharge, 1.0 ft3/s July 21, gage height, 2.37 ft. 


DISCHARGE, IN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVADEC JAN FEB MARAAPRAMAY JUNAJUL AUG SF2 

1 
2 

3.6 
3.3 

5.6 
7.5 

8.3 
7.8 

6.7 
6.6 

5.9 
9.6 

7.1 
7.1 

12 
12 

31 
87 

9.8 
8.4 

7.4 
5.5 

13 
10 

2.8 
2.6 

3 
4 
5 

3.0 
2.8 
2.6 

7.4 
6.1 
5.6 

8.9 
11 
13 

6.0 
5.4 
5.1 

13 
8.4 
7.9 

7.1 
7.7 
8.5 

16 
16 
13 

48 
28 
21 

9.7 
16 
12 

4.1 
15 
12 

8.2 
7.0 
6.2 

2.5 
2.2 
2.1 

6 
7 
8 
9 
10 

2.6 
4.6 
4.0 
3.3 
3.1 

5.3 
4.8 
4.7 
4.4 
5.3 

15 
11 
9.6 
8.3 
7.5 

5.1 
6.0 
5.7 
5.4 
6.3 

6.1 
5.5 
5.6 
4.9 
4.4 

9.8 
11 
12 
12 
11 

11 
14 
14 
13 
25 

17 
15 
16 
13 
12 

14 
14 
9.9 
8.0 
7.7 

5.8 
4.5 
3.7 
3.2 
2.9 

5.4 
4.6 
3.8 
3.2 
3.1 

3.5 
3.1 
2.7 
2.5 
2.3 

11 
12 
13 
14 
15 

3.1 
3.1 
3.0 
3.2 
3.3 

8.2 
11 
9.5 
7.5 
6.5 

6.6 
6.5 
5.4 
5.2 
6.1 

7.8 
8.0 
6.6 
5.8 
5.3 

4.6 
4.4 
3.9 
4.5 
6.3 

9.3 
8.0 
7.2 
7.6 
7.4 

23 
21 
20 
53 
58 

10 
9.1 
8.3 
8.0 
8.0 

6.6 
5.8 
4.9 
4.4 
4.4 

2.8 
2.5 
2.2 
2.4 
2.2 

7.4 
11 
7.4 
5.9 
4.8 

2.2 
2.1 
2.1 
2.1 
2.1 

16 
17 
18 
19 
20 

3.1 
3.1 
3.1 
3.0 
3.4 

5.9 
5.4 
5.1 
5.1 

11 

12 
10 
8.8 
9.1 
12 

4.8 
4.5 
4.1 
3.7 
3.3 

6.5 
8.3 
8.0 
7.6 
9.4 

6.9 
6.8 
6.9 
9.1 
9.1 

28 
23 
22 
20 
22 

7.4 
6.8 
6.4 
9.8 
16 

4.1 
3.5 
3.1 
2.8 
2.7 

1.9 
1.8 
1.8 
1.7 
1.7 

4.1 
3.7 
3.3 
3.1 
2.8 

3.9 
3.7 
4.1 
5.4 
6.2 

21 
22 
23 
24 
25 

3.5 
3.4 
3.3 
3.1 
3.3 

10 
8.5 
9.3 
12 
9.5 

11 
9.2 
9.4 
13 
16 

2.8 
3.1 
4.1 
4.8 
5.4 

10 
10 
14 
12 
10 

9.0 
9.0 
9.0 
9.0 
9.0 

19 
16 
14 
12 
10 

12 
12 
13 
11 
11 

2.5 
2.2 
2.0 
1.9 
1.8 

2.0 
2.1 
4.2 
2.7 
2.2 

2.5 
4.0 
3.3 
3.0 
2.9 

12 
10 
8.5 
6.7 
5.5 

26 
27 
28 
29 
30 
31 

3.4 
3.4 
3.4 
3.6 
3.7 
3.7 

8.3 
7.3 
6.9 
9.2 
9.0 
---

15 
12 
12 
11 
9.1 
8.0 

4.9 
4.0 
3.4 
3.5 
6.5 
7.2 

9.0 
8.0 
7.2 
---

10 
11 
76 
21 
16 
13 

9.2 
8.6 
10 
12 
23 
---

12 
9.9 
8.9 
10 
11 
11 

1.6 
4.3 
19 
12 
9.7 
---

2.0 
1.8 
1.9 
6.9 
6.1 
6.7 

3.3 
3.3 
3.1 
2.6 
2.7 
3.1 

4.9 
4.4 
4.4 
4.0 
3.9 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

102.1 
3.29 
4.6 
2.6 
.18 
.21 

221.9 
7.40 

12 
4.4 
.41 
.46 

307.8 
9.93 

16 
5.2 
.55 
.64 

161.9 
5.22 
8.0 
2.8 
.29 
.33 

215.0 
7.68 

14 
3.9 
.43 
.44 

313.6 
10.1 
26 

6.8 
.56 
.65 

569.8 
19.0 
58 
8.6 
1.06 
1.18 

499.6 
16.1 
87 
6.4 
.89 
1.03 

208.8 
6.96 

19 
1.6 
.39 
.43 

123.7 
3.99 

15 
1.7 
.22 
.26 

151.8 
4.90 

13 
2.5 
.27 
.31 

124.5 
4.15 

12 
2.1 
.23 
.26 

CAL YR 1982 TOTAL 4348.38AMAX 199 MIN .78AAIN 8.99
MEAN 11.9ACFSM .66A

wTR YR 1983 TOTAL 3000.50AMAX 87 MIN 1.6AAIN 6.20
MEAN 8.22ACFSM .46A
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04160600 BELLE RIVER AT MEMPHIS, MI 


LOCATION.--Lat 42°54'03", long 82°46'09", in NW1/4 SE1/4 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 mi2. 


PERIOD OF RECORD.--October 1962 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 720 ft from topographic map (nearest 5 ft). 


REMARKS.--Records good except those for January, which are fair. Several observations of water temperature were 

made during the year. 


AVERAGE DISCHARGE.--21 years, 85.6 ft3/s, 7.70 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4.520 ft3/s Apr. 19, 1975. gage height, 8.96 ft; minimum, 

2.3 ft /s Sept. 6, 10, 1978; minimum gage height, 1.17 ft Sept. 6, 1978. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of April 1947, reached a stage of about 9 ft, from information by 

local residents. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 600 ft3/s and maximum (*): 


LL L
 
Discharge Gage height 	 Discharge Gage height
LL	 L
 

DateLTime	L(ft 3/s) (ft) DateLTimeL(ft3/s) (ft) 


L
 
Apr. 15L734L May 2100L *6.51
1600 4.99L 2LL*1,270L


Minimum discharge, 7.4 ft3/s Sept. 15; minimum gage height, 1.37 ft July 17, 18, 19, 20, 21. 


DISCHARGE, IN CUBIC FEET PER 	SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVLDEC JAN FEB MAR APRLMAY JUNLJUL AUG SEP 

1 
2 
3 
4 
5 

1? 
12 
13 
12 
10 

16 
19 
24 
29 
26 

36 
33 
31 
39 
53 

43 
40 
36 
32 
30 

31 
55 

118 
99 
76 

44 
44 
45 
47 
49 

105 
88 
92 

118 
110 

365 
980 
963 
573 
319 

69 
62 
59 

136 
167 

33 
26 
22 
20 
19 

187 
169 
84 
48 
34 

13 
12 
11 
10 
10 

6 
7 
8 
9 

10 

11 
11 
11 
17 
16 

23 
21 
20 
19 
17 

73 
67 
51 
41 
33 

29 
28 
27 
26 
26 

61 
42 
32 
26 
25 

54 
A4 

101 
115 
96 

88 
84 

107 
109 
321 

203 
152 
141 
144 
119 

152 
178 
135 
86 
63 

32 
24 
20 
18 
15 

26 
22 
19 
16 
14 

10 
12 
14 
10 
11 

11 
12 
13 
14 
15 

17 
14 
14 
14 
14 

20 
25 
35 
34 
27 

29 
33 
30 
26 
26 

31 
36 
41 
34 
31 

24 
23 
21 
20 
22 

75 
59 
49 
45 
44 

327 
265 
199 
430 
668 

89 
74 
66 
60 
58 

52 
45 
38 
33 
32 

14 
14 
15 
14 
12 

66 
408 
165 
74 
44 

10 
8.2 
9.0 
8.2 
7.8 

16 
17 
18 
19 
20 

14 
14 
14 
13 
14 

23 
20 
18 
17 
21 

47 
61 
63 
48 
60 

29 
26 
24 
22 
19 

28 
43 
51 
47 
51 

42 
39 
17 
42 
56 

541 
318 
243 
271 
300 

56 
52 
47 
49 

113 

28 
25 
23 
21 
19 

12 
9.9 
9.5 

12 
10 

31 
24 
20 
18 
17 

9.6 
12 
15 
14 
14 

21 
22 
23 
24 
25 

14 
13 
14 
14 
15 

27 
36 
33 
37 
43 

67 
57 
51 
96 

152 

17 
20 
23 
27 
30 

61 
66 

113 
128 

93 

61 
47 
47 
48 
51 

292 
223 
155 
116 
91 

168 
173 
198 
139 
100 

18 
17 
16 
15 
13 

12 
12 
16 
18 
17 

14 
14 
16 
16 
14 

19 
40 
35 
26 
20 

26 
27 
28 
29 
30 
31 

14 
14 
14 
14 
14 
14 

37 
30 
28 
30 
35 

---

154 
108 

96 
91 
68 
48 

27 
24 
20 
21 
33 
32 

65 
54 
46 

---

46 
79 

318 
320 
212 
136 

77 
66 
60 
67 

140 
---

91 
85 
70 
63 
68 
74 

12 
13 
22 
45 
46 

---

14 
12 
11 
19 

103 
103 

13 
14 
13 
13 
12 
12 

16 
14 
14 
13 
12 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

421 
13.6 

17 
10 

.09 

.10 

790 
26.3 

43 
16 

.17 

.19 

1868 
60.3 

154 
26 

.40 

.46 

884 
28.5 

43 
17 

.19 

.22 

1521 
54.3 

128 
20 

.36 

.37 

P512 
81.0 

320 
37 

.54 

.62 

6071 
202 
668 

60 
1.34 
1.50 

5852 
189 
980 

47 
1.25 
1.44 

1640 
54.7 

178 
12 

.36 

.40 

688.4 
22.2 

103 
9.5 
.15 
.17 

1637 
52.8 

408 
12 

.35 

.40 

429.8 
14.3 

40 
7.8 
.10 
.11 

CAL YR 1982 TOTAL 35097.7 
wTR YR 1983 TOTAL 24314.2 

MEAN 96.2 
MEAN 66.6 

MAX 2120 
MAX 980 

MIN 4.1 
MIN 7.8 

CFSM .64 
CFSM .44 

IN 8.65 
IN 5.99 
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04160800 SASHABAW CREEK NEAR DRAYTON PLAINS, MI 


LOCATION.--Lat 42°43'12", long 83°21'13", in SE1/4 sec.26, T.4 N., R.9 E., Oakland County, Hydrologic 

Unit 04090003, on right bank, at upstream side of culverts on Maybee Road, 1.1 mi upstream from mouth, and 

2.5 mi northeast of Drayton Plains. 


DRAINAGE AREA.--20.9 mi2. 


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 

from topographic map (nearest 10 ft). 


REMARKS.--Records good except those for January and February, which are fair. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--24 years, 12.3 ft3/s, 7.99 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 181 ft3/s Oct. 1. 1981, gage height, 4.53 ft; minimum, 

0.2 ft /s on many days during 1961, 1963, 1964, 1965, 1966; minimum gage height, 1.59 ft Aug. 1, 2, 1960. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 45 ft3/s and maximum (*): 


LL	 L
 
Discharge Gage height 	 Discharge Gage height
LL	 L
 

DateLTime	L(ft3/s) (ft) DateLTimeL(ft3/s) (ft) 


L
 
Apr. 14L58L MayL1300L *3.38
2300 	 3.26L 2L*61L


Minimum discharge, 0.87 ft3/s Aug. 28, 29, 30, Sept. 8, 9, 10; minimum gage height, 1.86 ft Sept. 8, 9, 

10, 11, 12, 14, 15, 16. 


DISCHARGE, IN CUBIC FEET PFR SECOND, MATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


OCTLDEC FFB APR JUN AUGL
DAYLNov JANLLLMARLLMAYLLJULLLSFP 


1 3.3 4.9 17 15 7.5 13 15 35 16 7.5 8.6 1.0 

2 3.n 8.6 16 14 10 13 16 55 15 6.3 5.7 .95 

3 2.8 9.4 16 13 13 13 21 51 19 5.1 3.9 .95 

4 2.5 7.6 19 12 11 13 20 46 33 5.3 3.3 1.0 

5 2.3 6.4 22 11 10 14 18 39 27 6.5 2.9 1.1 


6 2.3 5.6 26 10 9.0 17 18 35 29 4.7 2.6 1.1 

7 3.9 4.9 22 11 8.1 19 18 32 31 3.7 2.3 1.1 

8 5.2 4.5 20 11 7.6 19 17 37 25 3.1 1.9 .92 

9 4.1 4.4 17 11 7.7 19 18 35 21 2.7 1.6 .94 

10 3.9 5.7 16 12 7.5 17 27 30 18 2.4 1.4 .94 


11 3.5 7.6 15 14 7.5 16 26 27 16 2.1 3.0 .98 

12 3.2 12 13 13 7.5 14 23 24 15 2.0 3.7 1.0 

13 3.0 12 12 11 7.6 13 23 22 14 2.0 2.6 1.1 

14 2.9 11 11 10 7.8 13 43 21 13 2.1 2.2 1.0 

15 2.7 9.3 12 9.5 8.2 13 50 20 12 2.3 2.0 .96 


16 2.5 8.3 19 9.0 8.8 12 40 18 11 2.4 1.9 1.4 

17 2.3 7.3 17 8.0 9.4 12 39 17 10 2.4 1.8 1.8 

18 2.2 6.7 15 7.5 In 12 38 16 9.3 2.6 1.7 1.9 

19 2.1 6.4 16 7.0 11 13 35 17 8.2 2.5 1.5 2.0 

20 2.4 15 17 7.1 12 13 36 27 7.6 2.3 1.4 2.1 


21 2.5 17 16 6.4 13 13 36 22 6.7 2.4 1.2 6.3 

22 2.5 15 15 6.5 14 13 31 23 6.0 2.7 1.6 4.4 

23 2.5 16 16 7.1 17 14 29 25 5.2 2.3 1.6 3.4 

24 2.5 21 22 7.3 16 13 28 21 5.0 2.0 1.3 3.1 

25 2.4 17 27 7.4 15 12 25 19 4.7 1.8 1.2 2.8 


26 2.3 15 27 7.0 14 12 23 19 4.3 1.6 1.2 2.5 

27 2.6 14 23 6.6 13 15 21 17 4.3 1.4 1.2 2.3 

28 2.7 14 23 6.0 13 25 22 16 11 1.3 .99 2.3 

29 2.8 18 21 5.8 --- ?2 25 16 11 3.5 .90 2.3 

30 2.7 18 18 6.2 19 29 16 8.3 3.6 .96 2.3 

31 3.2 --- 16 6.6 17 --- 16 --- 3.5 1.2 ---


TOTAL 88.8 322.6 562 289.0 296.2 463 810 814 416.6 96.1 69.35 55.94 

MEAN 2.86 10.8 18.1 9.32 10.6 14.9 27.0 26.3 13.9 3.10 2.24 1.86 

MAX 5.2 21 27 15 17 25 50 55 33 7.5 8.6 6.3 

MIN 2.1 4.4 11 5.8 7.5 12 15 16 4.3 1.3 .90 .92 

CFSM .14 .52 .87 .45 .51 .71 1.29 1.26 .67 .15 .11 .09 

IN. .16 .57 1.00 .51 .53 .82 1.44 1.45 .74 .17 .12 .10 


CAL YR 1982L5576.30 MAX 85 CFSMLIN 9.92
TOTAL MEAN 15.3 MIN 1.4 .73 

WTP YR 1983L4283.59 MEAN 11.7 MAX 55 MIN .p0 CFSM .56 IN 7.62
TOTAL 


http:L4283.59
http:L5576.30


212L STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04160900 CLINTON RIVER NEAR DRAYTON PLAINS, MI 


LOCATION.--Lat 42°39'37., long 83°23'25", in NE1/4 sec.21, T.3 N., R.9 E., Oakland County, Hydrologic Unit 

04090003, on left bank at downstream side of bridge on State Highway 59, 1.0 mi downstream from State 

fish hatchery, and 2.0 mi south of Drayton Plains. 


DRAINAGE AREA.--79.2 mil. 


PERIOD OF RECORD.--October 1959 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 940 ft from topographic map (nearest 10 ft). Jan. 29 to July 

9, 1964, nonrecording gage at same site and datum. 


REMARKS.--Records good. Some regulation and occasional diversion for lake level control at many lakes above 

station. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--24 years, 50.2 ft3/s, 8.61 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 276 ft3/s Mar. 12, 1974, gage height, 4.95 ft; minimum, 

2.4 ft /s May 31, 1961; minimum gage height, 1.23 ft Jan. 4, 1961. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 135 ft3/s Apr. 17, gage height, 3.74 ft; minimum, 6.3 ft3/s 

Mar. 16, 17, 18, gage height, 2.04 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT DEC
NOVLJAN FEB MAR APR MAY JUNLAUG
JUL SEP 


1 25 9.7 71 78 44 55 54 90 55 58 45 12 

2 25 24 70 74 49 54 54 115 62 30 58 12 

3 21 47 78 71 50 54 43 124 66 32 38 12 

4 19 46 89 67 54 54 28 127 74 33 18 12 

5 19 34 100 63 56 54 30 127 90 44 19 12 


6 19 32 111 61 57 56 37 130 98 50 20 11 

7 22 30 109 56 58 56 42 128 101 30 22 11 

8 22 25 106 55 56 58 42 129 101 30 39 11 

9 21 21 102 54 55 59 52 114 95 27 34 11 

10 22 23 98 47 54 60 74 102 89 15 17 10 


11 19 24 95 42 53 59 98 67
69 15 19 10 

12 17 48 92 40 50 58 65 92 49 13 19 10 

13 17 82 82 39 48 57 64 79 43 13 20 9.7 

14 15 82 74 40 46 54 82 77 42 15 22 9.7 

15 14 68 71 40 45 77 102 68 38 13 20 9.1 


16 13 50 82 40 46 6.7 102 48 40 12 20 10 

17 12 49 81 41 46 6.3 118 49 38 12 18 9.7 

18 12 46 79 42 46 6.3 126 46 33 12 15 9.1 

19 
 11 31 79 42 48 7.5 122 46 27 11 15 9.1 

20 10 34 78 41 48 15 120 46 18 11 15 11 


21 9.7 41 77 38 49 63 116 55 17 11 15 11 

22 9.1 42 76 38 50 79 114 98 17 10 15 10 

23 9.1 56 75 38 54 78 96 95 17 10 15 13 

24 12 86 76 38 55 76 77 78 13 10 14 30 

25 26 68 79 38 55 69 66 75 16 10 14 48 


26 8.2 66 79 39 
 55 62 67 91 15 10 14 21 

27 
 8.2 66 81 40 56 60 57 87 14 9.7 13 21 

28 8.2 66 82 40 56 60 56 74 17 9.7 13 20 

29 7.8 68 82 40 --- 58 58 45 17 11 13 19 

30 7.8 70 82 44 S7 74 68 42 11 13 12 

31 7.8 --- 81 43 55 --- 74 12 13 ---


TOTAL 468.9 1434.7 2617 1469 1439 1573.8 2207 2675 1411 590.4 645 416.4 

MEAN 15.1 47.8 84.4 47.4 51.4 50.8 73.6 86.3 47.0 19.0 20.8 13.9 

MAX 26 86 111 78 58 
 79 126 130 101 58 58 48 

MIN 7.8 9.7 70 38 44 6.3 28 45 13 9.7 13 9.1 

CFSM .19 .60 1.07 .60 .65 .64 .93 1.09 .59 .24 .26 .18 

IN. 
 .22 .67 1.23 .69 .68 .74 1.04 1.26 .66 .28 .30 .20 


CAL YR 1982 TOTAL 20236.0LMAX 195LCFSM .70L
MEAN 55.4LMIN 7.8LIN 9.50 

MEAN 46,4L
WTR YR 1983 TOTAL 16947.2L
MAX 130 MIN 6.3LLIN 7.96
CFSM .59L




L

 

213 STREAMS TRIBUTARY TO LAKE ST. CLAIRL
 

04161100 GALLOWAY CREEK NEAR AUBURN HEIGHTS, MI 


LOCATION.--Lat 42°40'02", long 83°12'02", in SE1/4 sec.18, T.3 N., R.11 E., Oakland County, Hydrologic Unit 

04090003, on right bank 12 ft downstream from wooden bridge on Oakland University property, and 2.7 mi 

northeast of Auburn Heights. 


DRAINAGE AREA.--17.9 mi2. 


PERIOD OF RECORD.--October 1959 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 820.78 ft National Geodetic Vertical Datum of 1929 (levels by 

Johnson & Anderson, Inc.). 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--24 years, 10.0 ft3/s, 7.59 in/yr. 


EXTREMES FQR PERIOD OF RECORD.--Maximum discharge, 368 ft3/s June 25, 1968, gage height, 6.27 ft; minimum, 

0.01 ft-'/s on many days during July and August, 1964; minimum gage height. 0.82 ft Aug. 1, 1960. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 90 ft3/s and maximum (*): 


LL L

Discharge Gage height 	 Discharge Gage height
LL	 L
 

Date Time	LL (ft) TimeL(ft3/s) (ft) 

L
 

(ft3/s) 	 DateL


Apr. 14L 4.40L2 *182L
1900 125L MayL0500LL *5.16 


Minimum discharge, 0.95 ft3/s Aug. 29, Sept. 3, 4, 5, 6, 9, 10, 11, 12, gage height, 1.44 ft. 


IN CUBIC FEET 

MEAN VALUES 


DAY OCT NOVLJAN 


DISCHARGE,LPER SECONO, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DFC 	 APR JUNL
FEB MARLLMAYLLJUL AUG SEP 


1 
2 

2.6 
2.2 

3.6 
13 

13 
12 

11 
9.7 

7.5 
23 

8.6 
8.4 

13 
16 

43 
151 

10 
9.1 

4.8 
4.0 

18 
8.0 

1.1 
1.1 

3 
4 
5 

2.0 
1.8 
1.6 

14 
8.2 
6.0 

12 
18 
23 

8.2 
5.9 
5.8 

19 
14 
11 

8.3 
8.7 
9.2 

22 
20 
17 

115 
71 
45 

13 
21 
18 

3.1 
10 
7.0 

5.9 
4.3 
3.2 

1.1 
1.1 
1.1 

6 1.6 4.5 23 5.7 8.7 13 17 31 31 4.3 2.0 1.2 
7 
8 
9 
10 

1.8 
1.7 
1.6 
1.7 

3.7 
3.2 
2.8 
4.3 

18 
15 
13 
11 

5.6 
5.6 
5.7 
6.0 

7.5 
6.3 
5.7 
4.5 

14 
15 
15 
13 

24 
20 
23 
50 

25 
37 
28 
22 

27 
19 
14 
12 

3.2 
2.6 
2.2 
2.0 

1.8 
1.6 
1.2 
1.3 

1.1 
1.1 
1.1 
1.0 

11 
12 
13 
14 
15 

1.7 
1.6 
1.5 
1.4 
1.4 

10 
20 
16 
12 
9.4 

10 
8.5 
7.2 
6.5 
7.3 

7.0 
8.4 
7.0 
6.8 
6.5 

4.3 
3.7 
3.3 
4.4 
5.3 

12 
11 
9.8 
9.4 
8.8 

34 
24 
27 
87 
91 

18 
16 
14 
13 
12 

9.9 
8.3 
7.1 
6.1 
7.1 

1.8 
1.6 
1.5 
1.5 
1.4 

5.2 
3.6 
2.4 
1.9 
1.8 

1.0 
1.1 
1.1 
1.1 
1.1 

16 
17 
18 
19 
20 

1.4 
1.3 
1.3 
1.7 
2.0 

7.3 
6.0 
5.0 
4.5 
28 

25 
17 
14 
14 
15 

5.7 
4.7 
4.2 
3.3 
2.9 

6.5 
11 
9.3 

11 
12 

8.2 
7.8 
7.7 
9.8 
9.2 

55 
43 
40 
34 
33 

11 
10 
9.9 
12 
13 

5.6 
4.7 
4.0 
3.5 
3.1 

1.4 
1.8 
1.4 
2.2 
1.4 

1.6 
1.5 
1.4 
1.3 
1.2 

2.7 
1.7 
1.4 
1.7 
1.4 

21 
22 
23 
24 
25 

1.6 
1.3 
1.3 
1.3 
1.3 

20 
16 
21 
24 
17 

14 
12 
12 
14 
25 

2.7 
2.8 
4.5 
5.5 
5.4 

12 
13 
18 
15 
13 

9.0 
9.1 
8.7 
8.7 
8.8 

30 
23 
19 
16 
14 

12 
22 
22 
16 
15 

2.7 
2.4 
2.2 
2.0 
1.9 

2.3 
2.2 
1.4 
1.3 
1.2 

1.2 
1.5 
1.2 
1.2 
1.1 

5.2 
1.5 
1.3 
1.2 
1.2 

26 
27 
28 
29 
30 
31 

1.4 
1.3 
1.4 
1.5 
1.4 
1.5 

14 
12 
14 
19 
15 
---

23 
19 
20 
17 
14 
12 

4.3 
3.8 
3.4 
3.4 

11 
8.5 

11 
9.7 
9.1 
---

9.1 
15 
28 
23 
18 
15 

13 
12 
14 
15 
44 
---

14 
12 
11 
13 
12 
11 

1.7 
2.0 
12 
7.4 
5.8 
---

1.2 
1.2 
1.3 
5.5 
2.4 
6.1 

1.2 
1.1 
1.1 
1.1 
1.5 
1.4 

1.2 
1.2 
1.2 
1.2 
1.2 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

49.? 
1.59 
2.6 
1.3 
.09 
.10 

353.5 
11.8 
28 

2.8 
.66 
.73 

464.5 
15.0 
25 

6.5 
.84 
.97 

181.0 
5.84 

11 
2.7 
.33 
.38 

278.8 
9.96 
23 
3.3 
.56 
.58 

359.3 
11.6 
78 
7.7 
.65 
.75 

890 
29.7 
91 
12 

1.66 
1.85 

856.9 
27.6 
151 
9.9 
1.54 
1.78 

273.6 
9.12 

31 
1.7 
.51 
.57 

85.3 
2.-2 

1.2 
.15 
.18 

82.8 
2:!77 

.15 

.17 

41.7 
1.39 
5.2 
1.0 
.08 
.09 

TOTAL
CAL YR 1982L4513.8 MEAN 12.4L
MAX 175 MINL
1.2 CFSM .69 IN 9.38

WIR YR 1983L
TOTAL 3916.6 MEAN 10.7L
MAX 151 MINL
1.8 CFSM .60 IN 8.14 




L

214 
STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04161540 PAINT CREEK AT ROCHESTER, MI 


LOCATION.--Lat 42°41'18", long 83°08'35", in NW1/4 SE1/4 sec.10, T.3 N., R.11 E., Oakland County, Hydrologic Unit 

04090003, on right bank, at upstream side of bridge on Ludlow Street in Rochester, and 1.5 mi upstream from 

mouth. 


DRAINAGE AREA.--70.9 mi2. 


PERIOD OF RECORD.--October 1959 to current year. 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 755.11 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Occasional regulation by Lake Orion. Several observations of water temperature were 

made during the year. 


AVERAGE DISCHARGE.--24 years, 51.5 ft3/s, 9.86 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 918 ft3/s Feb. 1, 1968; maximum gage height, 5.95 ft 

Feb. 10, 1965, backwater from ice; minimum discharge, 1.2 ft /s Aug. 19, 1974, caused by regulation due 

to bridge construction; minimum gage height, 1.26 ft Sept. 16, 1960. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft3/s and maximum (*): 


LL L
 
Discharge Gage height Discharge Gage height
LL L
 

TimeL (ft) 


L
 
L
 

DateL(ft3/s) DateLTimeL(ft3/s) (ft) 


Apr. 15L0500 258L July 4L213L2.87 

May 2 1230 *518L Aug. 1L210L2.87 


3.05L 1500L

*3.87L 0100L


Minimum discharge, 10 ft3/s Sept. 10, gage height, 1.48 ft. 


DISCHARGE, IN CUBIC FEET PFR SECOND. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VAI UES 

DAY OCT NOVLDEC JAN FFBLMAR APR MAY JUNLJUL AUG SEP 

1 37 33 33 51 39 43 57 124 62 35 73 18 
2 35 42 33 51 60 42 62 418 58 24 40 17 
3 34 34 37 49 62 42 86 242 69 19 31 17 
4 33 24 53 48 46 44 77 185 105 40 29 15 
5 3? 20 66 47 43 45 66 157 83 31 28 14 

6 32 18 79 46 40 c5 66 146 109 22 29 16 
7 36 17 67 47 39 61 78 129 103 20 25 14 
8 35 17 60 46 38 61 73 144 90 18 22 12 
9 34 17 55 45 37 61 77 112 80 17 24 11 
10 33 21 51 49 37 55 120 83 72 16 22 11 

11 33 34 49 52 37 51 97 77 63 15 34 11 
12 31 48 46 50 36 47 91 69 56 15 29 12 
13 31 37 45 48 36 45 94 56 51 15 24 12 
14 31 27 41 47 36 44 181 56 40 16 21 12 
15 30 23 46 48 36 38 235 57 41 16 22 12 

16 28 20 77 45 37 37 177 54 40 15 22 21 
17 28 19 58 41 46 16 166 53 38 15 19 16 
18 27 19 50 38 42 27 158 52 36 15 18 16 
19 28 19 50 35 43 33 146 60 35 29 18 17 
20 30 56 52 35 47 31 142 74 35 26 18 18 

21 30 46 48 35 47 30 136 67 33 25 18 31 
22 27 34 44 35 49 32 112 82 33 29 20 22 
23 27 40 45 36 62 34 52 94 32 20 20 20 
24 26 47 54 37 55 35 44 102 31 22 23 19 
25 26 34 71 38 51 35 44 103 30 21 20 20 

26 26 30 69 37 46 36 46 97 30 24 20 20 
27 26 27 60 36 44 46 49 91 31 31 18 20 
28 25 31 66 35 43 69 57 79 60 28 18 20 
29 26 42 62 34 --- 63 65 80 44 52 17 20 
30 26 36 55 44 58 109 73 37 39 18 20 
31 26 --- 52 41 c8 --- 68 --- 38 20 ---

TOTAL 929 912 1674 1326 1234 1394 2963 3284 1627 748 760 504 
MEAN 30.0 30.4 54.0 42.8 44.1 45.0 98.8 106 54.2 24.1 24.5 16.8 
MAX 37 56 79 52 62 69 235 418 109 52 73 31 
MIN 25 17 33 34 36 27 44 52 30 15 17 11 
CFSM .42 .43 .76 .60 .62 .64 1.39 1.50 .76 .34 .35 .24 
IN. .49 .48 .88 .70 .65 .73 1.55 1.72 .85 .39 .40 .26 

CAL YR 1982 TOTAL 22270LMAX 407LCFSM .86L
MEAN 61.0LMIN 14LIN 11.68 

wTR YR 1983 TOTAL 17355LMAX 418LCFSM .67L
MEAN 47.5LMIN 11LIN 9.11 




215 STREAMS TRIBUTARY TO LAKE ST. CLAIRL
 

04161580 STONY CREEK NEAR ROMEO, MI 


LOCATION.--Lat 42°48'03", long 83°05'25", in SW1/4 sec.31, T.5 N., R.12 E., Macomb County, Hydrologic Unit 

04090003, on right bank at upstream side of bridge on Romeo Road, and 4.0 mi west of Romeo. 


DRAINAGE AREA.--25.6 mi2. 


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


GAGE.--Water-stage recorder. Datum of gage is 861.64 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for January, which are fair. Several observations of water temperature were 

made during the year. 


AVERAGE DISCHARGE.--19 years, 17.2 ft3/s, 9.12 in/yr. 


EXTREMES FQR PERIOD OF RECORD.--Maximum discharge, 290 ft3/s Apr. 19, 1975, gage height, 5.19 ft; minimum, 

0.92 ft /s Oct. 5, 9, 1967; minimum gage height, 1.28 ft July 27, 28, 1965. 


EXTREMES FOR CURRENT YEAR.--Mqximum discharge, 98 ft3/s May 2, gage height, 3.57 ft, no peak above base of 

100 ftp/s; minimum, 1.4 ft /s Sept. 10, gage height, 1.36 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVADEC JAN MAY JUNAAUG SEP
FEB MAR APRA JUL 


1 8.5 7.8 17 16 9.8 13 19 39 20 7.0 11 4.2 
2 5.7 17 16 16 14 12 20 86 18 6.5 8.9 3.5 
3 5.4 17 16 14 16 13 27 85 21 5.9 6.7 3.3 
4 4.0 12 18 12 16 14 25 72 32 7.1 7.4 3.0 
5 6.7 10 20 11 14 15 24 68 29 10 6.9 2.9 

6 6.6 9.5 22 12 11 19 22 61 32 8.0 8.0 3.0 
7 8.5 8.8 17 12 11 21 25 52 31 6.4 7.1 3.5 
8 8.5 8.4 16 12 10 20 23 52 29 5.4 5.7 3.2 
9 6.4 8.1 13 11 10 PO 24 47 27 5.1 6.7 3.0 
10 5.7 8.2 14 12 10 18 34 34 28 4.8 6.4 2.4 

11 5.7 19 13 14 9.5 15 30 25 21 4.2 11 2.8 
12 5.6 22 11 13 9.5 12 29 19 16 3.6 11 2.7 
13 8.4 16 10 12 9.2 11 29 16 13 3.5 6.7 3.0 
14 8.0 12 13 11 8.8 11 43 15 12 3.2 5.8 2.8 
15 7.9 11 15 10 9.0 11 51 14 11 3.2 9.3 2.5 

16 4.8 15 27 9.3 9.5 9.5 49 12 10 3.0 8.1 3.9 
17 3.1 14 23 8.7 10 9.2 45 11 8.6 2.7 5.6 4.0 
18 3.3 14 19 8.1 11 9.1 42 11 6.4 2.7 3.9 3.9 
19 6.6 14 20 7.7 12 12 41 14 5.8 2.9 3.6 3.9 
20 7.7 24 23 7.2 14 11 43 30 5.8 3.3 3.7 3.7 

21 8.4 24 20 6.7 15 10 43 24 5.4 4.5 4.1 8.0 
22 7.6 19 18 6.3 17 10 39 25 4.5 6.3 4.7 5.2 
23 7.1 19 20 8.0 22 9.5 33 28 4.4 4.9 4.4 4.0 
24 6.5 23 25 9.0 18 9.5 28 24 4.2 4.8 3.5 3.5 
25 6.1 17 28 9.0 16 11 23 28 4.2 4.4 3.0 3.5 

26 6.2 15 26 9.0 14 15 26 29 4.2 3.6 2.8 3.4 
27 4.4 14 22 8.8 13 19 24 25 4.3 3.1 2.7 3.4 
28 4.1 13 23 8.5 13 76 25 22 12 3.2 2.7 3.4 
29 4.3 19 21 8.3 --- 75 27 22 11 5.0 2.7 3.2 
30 4.8 17 16 11 72 32 22 7.3 5.2 2.9 3.2 
31 5.1 --- 17 10 71 --- 22 --- 5.9 5.0 ---

TOTAL 191.7 447.8 579 i23.6 352.3 453.8 945 1034 438.1 149.4 182.0 106.0 
MEAN 6.18 14.9 18.7 10.4 12.6 14.6 31.5 33.4 14.6 4.82 5.87 3.53 
MAX 8.5 24 28 16 22 26 51 86 32 10 11 8.0 
MIN 3.1 7.8 10 6.3 8.8 9.1 19 11 4.2 2.7 2.7 2.4 
CFSM .24 .58 .73 .41 .49 .57 1.23 1.31 .57 .19 .23 .14 
IN. .28 .65 .84 .47 .51 .66 1.37 1.50 .64 .22 .26 .15 

CAL YR 1982 TOTAL 6156.4AMEAN 16.9AMAX 125AMIN 2.6ACFSM .66AIN 8.95 
WTR YR 1983 TOTAL 5202.7AMEAN 14.3 MAX 86AAMIN 2.4ACFSM .56AIN 7.56 
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216� STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04161790 STONY LAKE NEAR WASHINGTON, MI 

LOCATION.--Lat 42°42'58", long 83°05'58", in SE1/4 sec.31, T.4 N., R.12 E., Macomb County, Hydrologic Unit
04090003, on left bank 1,000 ft east of bridge over dam on Stony Creek. and 2.7 mi west of Washington. 

DRAINAGE AREA.--68.0 mi l . 

PERIOD OF RECORD.--February 1963 to current year. 

REVISED RECORDS.--WDR MI-77-1: 1976. 

GAGE.--Water-stage recorder. Datum of gage is 790.00 ft National Geodetic Vertical Datum of 1929 (levels by 
Huron-Clinton Metropolitan Authority). Gage readings have been converted to elevations NGVD. 

REMARKS.--Reservoir is formed by an earthfill dam with concrete spillway completed in 1962. The spillway section 
includes a drum gate with minimum crest elevation of 796 ft, maximum of 802 ft; 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 at elevation of 802 ft. The reservoir began filling February 1963. Lake is used for recreational 
purposes. 

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 5,495 acre-ft May 17, 18, 1974, Apr. 20, 1975, 
elevation, 803.6 ft; minimum recorded, 1,758 acre-ft Nov. 21, 1967, elevation, 794.7 ft. 

EXTREMES FOR CURRENT YEAR.--Maximum contents, 5,081 acre-ft May 2, elevation, 802.83 ft; minimum, 3,812 acre-ft 
Jan. 21, 22, elevation, 800.28 ft. 

MONTHEND ELEVATION AND CONTENTS AT 2400, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

Change in contents 

Date 

during month 
Elevation� Contents� Equivalent 
(feet)� (acre-feet)�Acre-foot�in ft 3/s 

Sept.
Oct. 

30 
31 

802.2� 
802.2� 

4753� 
4753� 

--L--
0� 0 

Nov. 30 800.5� 3913� -840� -14.1 
Dec. 31 800.5� 3913� 0� 0 

CAL YR 1982 � +496� +0.7 

Jan. 31 800.3� 3821� -92� -1.5 
Feb. 28 800.4� 3867� +46� +0.8 
Mar. 31 801.8� 4549� +682� +11.1 
Apr.
May 
June 

30 
31 
30 

802.4� 
802.4� 
802.2� 

4857� 
4857� 
4753� 

+308� 
0� 

-104� 

+5.2 
0 

-1.7 
July 
Aug. 
Sept. 

31 
31 
30 

802.1� 
802.1� 
802.1� 

4701� 
4701� 
4701� 

-52� 
0� 
0� 

-0.8 
0 
0 

WTR YR 1983 � -52� -0.1 
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04161800 STONY CREEK NEAR WASHINGTON, MI 

LOCATION.--Lat 42°42'55", long 83°05'31", in SW1/4 sec.31, T.4 N., R.12 E., Macomb County, Hydrologic Unit
04090003, on left bank at downstream side of bridge on Mt. Vernon Road, 500 ft downstream from Stony Lake Dam, 
and 2.9 mi west of Washington. 

DRAINAGE AREA.--68.2 mi 2 . 

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 National Geodetic Vertical Datum of 1929 (levels by 
Huron-Clinton Metropolitan Authority). 

REMARKS.--Records good except those below 13 ft3 /s, which are fair. Occasional diurnal fluctuation caused 
by mills above station prior to February 1963; occasional regulation by Stony Lake since (station 04161790). 
Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--25 years, 41.8 ft 3/s, 8.32 in/yr, adjusted for storage since 1963. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 427 ft3 /s Feb. 2, 1968, gags height. 5.86 ft; maximum gage 
height, 6.71 ft Mar. 6, 1959. backwater from ice; minimum discharge 0.9 ft /s July 10, 1963; minimum 
gage height, 1.79 ft Apr. 6, 1979; minimum daily discharge, 1.3 ft-1/s July 31, Aug. 1, 1964. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 244 ft 3/s May 3. gage height, 4.63 ft; minimum, 1.3 ft 3/s 
Sept. 14, 15, gage height, 2.01 ft. 

DISCHARGE, IN CUBIC FEET PER sEcoNn, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


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

1 21 18 54 44 32 17 50 98 50 31 33 6.7 
2 19 28 51 41 35 16 51 206 47 29 31 6.4 
3 18 31 51 38 41 35 54 237 51 24 29 5.8 
4 16 30 56 35 41 35 57 214 72 21 26 4.9 
5 16 26 60 33 38 17 59 188 76 26 26 4.7 

6 16 21 64 33 37 43 59 159 86 21 26 7.4 
7 16 19 62 34 37 50 61 142 90 18 22 7.4 
8 18 53 59 33 34 Ps 63 147 81 15 18 4.1 
9 17 81 52 33 33 14 63 123 72 17 17 3.8 
10 16 76 47 36 31 18 81 110 66 17 14 3.9 

11 15 61 44 38 30 10 88 73 61 11 21 5.4 
12 14 64 38 39 28 7.1 85 55 50 14 22 4.9 
13 13 63 36 38 28 11 84 56 44 13 21 6.0 
14 13 55 33 37 28 21 109 53 38 13 19 2.9 
15 14 80 33 37 28 28 129 52 33 13 17 1.6 

16 13 97 49 34 30 29 129 46 31 12 16 2.6 
17 11 84 53 33 33 28 146 38 28 11 16 4.5 
18 11 90 52 30 34 28 124 36 24 8.5 17 5.6 
19 11 99 50 27 36 32 112 38 18 11 15 10 
20 12 98 52 26 36 35 106 47 16 14 14 10 

21 13 84 51 24 38 41 74 52 15 17 10 17 
22 13 74 48 25 41 14 80 62 14 26 13 15 
23 13 68 47 28 48 34 90 72 13 25 10 14 
24 13 71 50 28 52 17 87 70 13 23 8.0 12 
25 14 65 60 29 50 36 68 66 10 21 7.1 9.1 

26 14 61 66 28 46 37 61 64 10 16 6.9 9.4 
27 14 55 64 28 42 40 43 62 14 15 7.1 10 
28 14 52 62 27 38 33 43 57 29 16 7.4 9.7 
29 14 56 61 27 --- 34 51 56 30 17 6.4 10 
30 14 55 53 30 47 75 55 30 19 7.6 10 
31 14 --- 47 31 51 --- 53 --- 21 12 ---

TOTAL 450 1815 1605 1004 1025 986.1 2382 2787 1212 555.5 515.5 224.8 
MEAN 14.5 60.5 51.8 32.4 36.6 31.8 79.4 89.9 40.4 17.9 16.6 7.49 
MAX 21 99 66 44 52 51 146 237 90 31 33 17 
MIN 11 18 33 24 28 7.1 43 36 10 8.5 6.4 1.6 
MEAN + 14.5 46.4 51.8 30.9 37.4 42.9 84.6 89.9 38.7 17.1 16.6 7.49 
CFSM + .21 .68 .76 .45 .55 .63 1.24 1.32 .57 .25 .24 .11 
IN + .25 .76 .88 .52 .57 .73 1.38 1.52 .63 .29 .28 .12 

CAL YR 1982 TOTAL 17126.8LMAX 261L
MEAN 46.9LMIN 5.0L
MEAN + 47.6�CFSM + .70�IN + 9.48 
WTR YR 1983 TOTAL 14561.9LMAX 237 MIN 1.6LL
MEAN 39.9L
MEAN + 39.8�CFSM + .58�IN + 7.92 

+ Adjusted for change in contents in Stony Lake. 
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04161820 CLINTON RIVER AT STERLING HEIGHTS, MI 


LOCATION.--Lat 42°36'52", long 83°01'36", in NE1/4 SW1/4 sec.3, T.2 N., 8.12 E., Macomb County, Hydrologic Unit 

04090003, on right bank at upstream side of bridge on Riverland Road at Sterling Heights. 


DRAINAGE AREA.--309 mil. 


PERIOD OF RECORD.--October 1978 to December 1982 (discontinued). 


GAGE.--Water-stage recorder. Altitude of gage is 625 ft from topographic map (nearest 5 ft). 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,500 ft3/s Apr. 14, 1979; minimum, 65 ft3/s Sept. 7, 

10, 1979, gage height, 6.77 ft. 


EXTREMES FOR CURRENT YEAR.--Maximum daily 48charge during period October to December, 1982, 430 ft3/s Nov. 

20, Dec. 16, no p.qak above base of 900 ft /s; maximum gage height recorded, 10.07 ft Nov. 20; minimum 

discharge, 118 ft /s Oct. 4, 5, 6, 7, gage height, 7.30 ft. 


DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN vAlUES 


DAYLOCTLDEC FEB APR JUN AUGL
NOV JANLLLMARLLMAYLLJULLLSEP 


1 
2 
3 
4 
5 

176 
178 
151 
122 
121 

180 
299 
287 
204 
166 

260 
280 
290 
320 
390 

6 
7 
8 
9 
10 

120 
127 
142 
142 
157 

150 
140 
168 
188 
213 

370 
340 
320 
300 
280 

11 
12 
13 
14 
15 

158 
157 
152 
153 
154 

203 
327 
233 
180 
173 

270 
240 
310 
280 
320 

16 
17 
18 
19 
20 

147 
135 
138 
141 
150 

190 
178 
172 
190 
430 

430 
370 
310 
320 
330 

21 
22 
23 
24 
25 

144 
142 
140 
138 
139 

332 
258 
271 
402 
287 

310 
295 
278 
311 
383 

26 
27 
28 
29 
30 
31 

146 
143 
141 
148 
149 
151 

235 
224 
240 
280 
260 
---

358 
339 
342 
323 
299 
280 

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

4502 
145 
178 
120 
.47 
.54 

7060 
235 
430 
140 
.76 
.85 

9848 
318 
430 
240 
1.03 
1.19 

-_-
-_-
---
---
---

CAL YR 1982LTOTAL 103673 MEAN 284 MAX 1380 MIN 81 CFSM .92 IN 12.48 
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04162010 RED RUN NEAR WARREN, MI 


LOCATION.--Lat 42°31'46", long 83°04'07", in SE1/4 NE1/4 sec.6, T.1 N., R.12 E., Macomb County, Hydrologic Unit 

04090003, on left bank at upstream side of bridge on Ryan Road, and 1.0 mi northwest of Warren. 


DRAINAGE AREA.--Indeterminate. 


PERIOD OF RECORD.--October 1979 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 620 ft, from topographic map. 


REMARKS.--Records fair except those for period of no gage-height record, Aug. 31 to Sept. 30, which are poor. 

Diversion from Big Beaver Creek basin via Henry-Graham Drain started in 1976, is ongoing and increasing with 

further development of new drains. Several observations of water temperature were made during the year. 

Gage-height telemark at station. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,940 ft3/s Oct. 1, 1981, gage height, 30.2 ft, 

from floodmark; minimum daily, 0.30 ft /s Sept. 11, 1983. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,100 ft3/s and maximum (*): 


LL L

Discharge Gage height Discharge Gage height
LL L
 

DateLTimeL(ft 3/s) (ft) DateLTimeL(ft3/s) (ft) 


Apr.L1,400 17.09 June 28 1145 1,260 16.11
14 1530 

Apr.L30 1415 1,100 15.09 July 29 1145 1,680 19.18 

MayL0100 *22.91
2 *2,150 


Minimum daily discharge, 0.30 ft3/s Sept. 11. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLDEC JAN FEB MARLLAPR MAY JUNLJUL AUG SEP 

1 3.0 70 13 3.5 1.7 5.7 12 168 5.5 58 300 6.0 
2 2.3 275 9.3 3.3 77 5.4 42 1050 2.8 30 80 1.3 
3 1.9 27 20 2.9 14 7.0 46 192 23 6.1 17 1.2 
4 1.7 4.6 86 2.3 3.7 12 24 68 29 52 10 1.0 
5 1.6 2.0 92 3.0 2.3 6.2 17 28 9.3 24 6.8 .92 

6 1.6 1.7 42 2.2 1.6 16 55 16 141 9.3 4.0 2.5 
7 10 1.2 17 4.0 1.0 24 129 14 37 5.4 3.0 2.3 
8 3.6 1.0 11 2.6 .80 Po 37 133 15 4.8 2.2 1.0 
9 2.8 4.3 9.7 2.1 .60 19 227 24 9.0 2.4 2.0 .65 
10 5.9 15 7.5 9.3 .54 11 221 16 8.6 2.2 5.6 .50 

11 3.6 51 6.4 7.5 .47 7.2 60 9.2 5.5 2.0 105 .30 
12 2.7 85 4.8 4.3 .43 5.1 34 7.2 4.5 1.9 15 .45 
13 2.2 17 4.1 2.5 .39 4.5 86 6.3 5.0 2.0 3.6 .45 
14 1.5 7.1 4.5 2.2 .79 5.9 576 9.5 5.1 11 2.3 .40 
15 1.0 5.4 33 2.0 1.8 5.3 143 7.3 17 8.0 1.7 .35 

16 .75 4.3 173 1.8 3.3 5.1 39 5.5 12 4.0 1.8 20 
17 .70 3.1 26 1.6 12 5.5 105 5.9 5.0 2.3 1.8 6.0 
18 .72 2.5 14 1.3 2.7 8.7 63 3.9 4.8 70 1.8 2.0 
19 .74 2.7 54 1.1 9.1 34 48 64 5.2 360 1.7 4.5 
20 5.6 243 37 1.1 5.6 9.4 43 18 5.5 18 1.7 7.0 

21 3.8 37 17 1.4 5.0 8.6 29 6.3 6.8 56 2.0 150 
22 2.5 16 12 9.7 15 8.2 20 117 6.3 40 2.5 25 
23 1.7 92 18 20 34 8.0 15 35 6.2 9.8 2.2 2.8 
24 1.2 60 36 5.1 7.8 8.3 12 11 6.1 6.6 2.2 1.5 
25 .80 13 134 2.3 4.6 9.0 14 25 4.5 5.9 2.2 1.2 

26 .56 14 28 1.2 3.5 13 15 8.6 2.4 6.5 2.0 .80 
27 
28 

.77 

.81 
9.1 
83 

13 
71 

.71 

.57 
4.8 
5.7 

go 
109 

9.8 
46 

5.6 
4.0 

33 
421 

6.1 
6.3 

2.1 
1.9 

.76 

.76 
29 1.4 77 17 .46 --- 11 22 54 21 550 1.7 .76 
30 .93 21 7.6 38 19 438 13 76 120 85 .76 
31 3.4 --- 4.2 3.9 15 --- 13 --- 200 34 ---

TOTAL 71.78 1245.0 1022.1 139.94 220.22 574.1 2627.8 2138.3 933.1 1680.6 704.8 243.16 
MEAN 2.32 41.5 33.0 4.51 7.87 18.5 87.6 69.0 31.1 54.2 22.7 8.11 
MAX 10 275 173 38 77 109 576 1050 421 550 300 150 
MIN .56 1.0 4.1 .46 .39 4.5 9.8 3.9 2.4 1.9 1.7 .30 

MEAN 29.5LMIN .56 

WTR YR 1983 TOTAL 11600.90LMAX 1050L

CAL YR 1982 TOTAL 10750.18LMAX 1180L


MEAN 31.8LMIN .30 


http:10750.18
http:11600.90
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04162900 BIG BEAVER CRIEK NEAR WARREN, MI 


LOCATION.--Lat 42°32'31", long 83°02'52", in NW1/4 SW1/4 sec.33, T.2 N., R.12 E., Macomb County, Hydrologic Unit 

04090003, on left bank between bridges on Mound Road, 1.0 mi north of Warren, and 2.0 mi upstream from mouth. 


DRAINAGE AREA.--Indeterminate since 1976. Prior to 1976, 23.5 mil. 


PERIOD OF RECORD.--October 1958 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 598.80 ft Macomb County datum. Prior to Aug. 26, 1960, 

nonrecording gage and crest-stage gage at same site and datum. 


REMARKS.--Records poor. Diversion from the basin via Henry-Graham Drain started in 1976, is ongoing and increasing 

with further development of new drains. Several observations of water temperature were made during the year. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,240 ft3/s June 26, 1968, gage height, 14.45 ft; 

no flow on several days in June and July 1962, caused by unusual regulation above gage; minimum discharge 

affected by diversion since 1976. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 416 ft3/s May 2, gage height, 9.63 ft; minimum daily, 0.02 ft3/s 

Sept. 11, 15; minimum gage height, 4.78 ft Sept. 10, 11, 12, 14, 15, 16. 


DISCHARGE,LIN CUBIC FEET PFR SECOND, WATER 
MEAN VALUES 

YEAR OCTOBER 1982 TO SEPTEMBER 1983 

SAY OCT NOVLDEC JAN FEBLMAR APR MAYLLJUN JULLLAUG SEP 

1 
2 
3 
4 
5 

.22 

.14 

.11 

.11 

.09 

6.2 
41 
13 
2.1 
1.3 

1.9 
1.4 
1.5 
18 
13 

1.2 
1.1 
.88 
.79 
.63 

.40 
11 
3.2 
.80 
.50 

.63 
1.? 
.97 
.81 
.c9 

1.1 
8.1 
10 
2.8 
1.2 

38 
194 
42 
13 
8.1 

.94 

.62 
3.4 
4.9 
1.4 

7.4 
4.7 
1.0 
4.5 
4.0 

154 
48 
1.1 
.65 
.44 

.24 

.08 

.08 

.06 

.06 

6 
7 
8 
9 
10 

.09 
1.2 
.54 
.?1 
.45 

1.1 
.81 
.58 
.57 
2.4 

13 
3.2 
1.5 
1.2 
.87 

.63 

.80 

.66 

.56 

.98 

.35 

.21 

.17 

.13 

.12 

1.9 
4.0 
7.c 
4.1 
1.8 

12 
42 
9.7 
42 
72 

4.0 
3.7 
26 
8.1 
3.4 

43 
5.8 
1.5 
.93 
.85 

1.1 
.45 
.30 
.33 
.29 

.27 

.23 

.15 

.13 

.37 

.16 

.15 

.05 

.04 

.03 

11 
12 
13 
14 
15 

.25 

.14 

.13 

.08 

.05 

5.3 
19 
4.7 
1.3 
.88 

.78 

.57 

.39 

.39 
2.2 

1.4 
.92 
.58 
.48 
.43 

.10 

.09 

.09 

.20 

.40 

1.1 
.P0 
.61 
.62 
.59 

19 
7.2 
18 
98 
39 

2.1 
1.5 
1.2 
1.7 
1.7 

.92 

.71 

.70 

.61 

.56 

.25 

.22 

.26 
2.8 
2.2 

21 
.95 
.24 
.15 
.12 

.02 

.03 

.03 

.03 

.02 

16 
17 
18 
19 
20 

.04 

.04 

.04 

.04 

.31 

.69 

.61 

.53 

.46 
39 

43 
6.1 
2.5 
7.5 
8.3 

.38 

.33 

.28 

.25 

.24 

1.1 
2.2 
1.3 
2.4 
2.6 

.48 

.98 
2.1 
13 
1.9 

12 
26 
22 
17 
11 

.94 

.94 

.71 
12 
4.4 

.49 

.32 

.25 

.;44. 

.51 

.27 
25 
95 

.11 

.12 

.12 

.11 

.11 

2.7 
1.4 
.15 
.79 
2.0 

21 
22 
23 
24 
25 

.31 

.29 

.23 

.15 

.11 

13 
3.2 
13 
18 
3.1 

2.5 
1.1 
1.5 
9.3 
32 

.25 
1.1 
4.5 
1.1 
.50 

1.8 
3.0 
13 
3.5 
1.4 

.82 

.70 

.65 

.64 

.70 

4.4 
2.8 
2.1 
1.5 
1.7 

1.1 
20 
12 
1.5 
3.4 

.24 

.32 

.38 

.36 

.38 

20 
17 
1.1 
.75 
.54 

.12 

.18 

.15 

.17 

.11 

30 
2.5 
.23 
.10 
.08 

26 
27 
28 
29 
30 
31 

.11 

.08 

.06 

.05 

.05 

.13 

2.1 
1.9 

16 
19 
4.6 
---

11 
3.1 
19 
5.9 
2.0 
1.2 

.30 

.15 

.13 

.10 
7.0 
.90 

.81 

.72 

.72 
---

1.9 
31 
41 
7.2 
2.6 
1.5 

1.8 
1.2 

10 
5.0 
70 
---

1.7 
.82 
.71 
4.4 
1.9 
1.1 

.29 
6.1 

108 
20 
13 
---

.32 

.25 

.16 
94 
28 
55 

.11 

.14 

.15 

.11 
6.6 
2.7 

.05 

.n5 

.05 

.05 

.05 
---

TOTAL 
MEAN 
MAX 
MIN 

5.85 
.19 
1.2 
.04 

235.43 
7.85 

41 
.46 

215.90 
6.96 
43 

.39 

29.55 
.95 
7.0 
.10 

52.31 
1.87 

13 
.09 

136.49 
4.40 

41 
.48 

570.6 
19.0 
98 
1.1 

416.12 
13.4 
194 
.71 

217.45 
7.25 
108 
.24 

377.70 
12.2 
95 
.16 

238.91 
7.71 
154 
.11 

41.28 
1.38 

30 
.02 

MEAN 6.36 MAX 289LL

WTR YR 1983 TOTAL 2537.59LMAX 194LL

CAL YR 1982 TOTAL 2322.63LMIN .03 


MEAN 6.95 MIN .02 
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04163400 PLUM BROOK AT UTICA, MI 


LOCATION.--Lat 42°36'05", long 83°04'27", in SE1/4 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 southwest of Utica. 


DRAINAGE AREA.--16.5 


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


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 619.79 ft National Geodetic Vertical Datum of 1929 (levels by 

Johnson & Anderson, Inc.). 


REMARKS.--Records good. Occasional diversion for sprinkler irrigation. Several observations of water temp­
erature were made during the year. 


AVERAGE DISCHARGE.--18 years, 13.1 ft3/s, 10.78 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,160 ft3/s June 26, 1968, gage height, 10.36 ft; 

no flow part of each day July 19, 28, 1966, Aug. 22-28, Sept. 3, 11, 1969; minimum gage height, 1.23 ft 

Sept. 16, 1967. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft3/s and maximum (*): 


DischargeLGage heightL DischargeLGage height 

DateL(ft3/s)L(ft)LDateL(ft3/s)L(ft) 


STREAMS TRIBUTARY TO LAKE ST. CLAIRL
 

TimeL TimeL


Apr. 14 2000LL 6.83L 2L*478L
250L MayL0400L *8.58 


Minimum discharge. 0.81 ft3/s Aug. 29; minimum gage height, 1.75 ft, Aug. 29, Sept. 3, 5. 


DISCHARGE. IN CUBIC FEET PFR SECONI), WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAYL
OCTLNOV DEC FEB APR JUN AUGL
JANLLLMARLLMAYLLJULLLSEP 


1 
2 
3 
4 

1.5 
I.? 
1.2 
1.3 

9.1 
28 
16 
8.5 

16 
13 
12 
24 

11 
10 
11 
10 

6.0 
25 
21 
11 

8.7 
8.3 
8.6 
9.4 

11 
12 
20 
18 

70 
343 
99 
53 

14 
9.5 
12 
28 

38 
23 
9.4 
11 

34 
13 
8.8 
7.1 

2.8 
1.9 
1.4 
1.4 

5 1.3 6.0 24 8.1 8.0 8.5 17 35 15 18 5.9 1.2 

6 
7 
8 

1.1 
2.4 
2.A 

5.1 
3.7 
3.3 

37 
24 
14 

7.5 
8.7 
8.1 

6.5 
5.6 
5.2 

12 
18 
18 

19 
42 
24 

24 
17 
68 

57 
37 
20 

13 
6.9 
6.0 

4.8 
4.6 
3.7 

1.6 
1.8 
2.1 

9 
10 

3.3 
3.7 

3.1 
4.7 

12 
11 

7.4 
9.5 

4.9 
4.5 

16 
13 

41 
115 

28 
17 

12 
9.3 

4.9 
5.7 

3.7 
4.0 

2.1 
1.9 

11 
12 

3.7 
2.9 

6.8 
20 

10 
9.6 

9.5 
7.5 

4.1 
4.0 

II 
9.2 

41 
26 

13 
11 

7.6 
6.5 

5.6 
7.2 

9.5 
6.8 

1.8 
1.6 

13 
14 

2.6 
2.4 

13 
7.6 

7.6 
7.3 

9.9 
6.7 

3.9 
4.3 

8.8 
9.6 

30 
157 

9.5 
9.0 

6.2 
7.0 

7.3 
8.1 

3.7 
2.8 

1.8 
1.7 

15 2.4 5.6 7.1 7.8 6.0 10 86 9.1 6.3 7.3 2.3 1.6 

16 
17 
18 
19 
20 

2.1 
2.1 
2.2 
2.2 
3.8 

4.5 
3.9 
3.7 
3.5 
45 

14 
48 
20 
15 
27 

8.2 
6.0 
6.0 
3.7 
3.6 

7.3 
13 
9.6 
11 
13 

10 
8.6 
8.0 
12 
11 

31 
34 
34 
27 
27 

8.9 
8.5 
7.0 
15 
19 

8.2 
5.6 
4.4 
4.0 
4.0 

4.7 
4.7 
10 
40 
27 

1.9 
1.5 
1.7 
1.4 
1.1 

3.8 
4.2 
3.3 
4.7 
5.8 

21 
22 
23 
24 
25 

4.0 
3.5 
3.3 
3.3 
3.3 

28 
16 
30 
46 
16 

18 
15 
18 
19 
50 

3.8 
3.8 
6.3 
9.0 
7.0 

13 
13 
23 
17 
13 

9.7 
9.2 
9.0 
9.3 
10 

18 
15 
11 
9.6 
9.0 

10 
44 
33 
15 
14 

3.5 
2.9 
2.9 
2.7 
2.5 

14 
14 
9.8 
7.9 
6.1 

1.3 
1.5 
1.4 
1.3 
1.2 

20 
7.9 
4.9 
3.5 
2.9 

26 
27 
28 
29 
30 
31 

3.3 
3.5 
3.7 
4.0 
4.0 
4.0 

12 
11 
17 
36 
20 
---

33 
19 
31 
24 
16 
12 

5.1 
4.3 
3.7 
3.6 

11 
9.3 

10 
A.5 
R.4 
---

11 
23 
40 
21 
14 
12 

9.3 
9.6 
8.7 
11 
86 
---

13 
9.8 
8.3 
17 
13 
14 

2.2 
2.6 

26 
14 
10 
---

5.1 
4.5 
3.8 
14 
14 
24 

1.3 
1.3 
1.6 
1.7 
4.4 
5.8 

2.8 
2.6 
2.4 
3.1 
2.8 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

86.1 
2.78 
4.0 
1.1 
.17 
.19 

433.1 
14.4 
46 

3.1 
.87 
.98 

607.6 
19.6 
50 
7.1 
1.19 
1.37 

227.1 
7.33 

11 
3.6 
.44 
.51 

279.8 
9.99 

25 
3.9 
.61 
.63 

386.9 
12.5 
40 

8.0 
.76 
.P7 

999.2 
33.3 
157 
8.7 
2.02 
2.25 

1055.1 
34.0 
343 
7.0 
2.06 
2.38 

342.9 
11.4 
57 
2.2 
.69 
.77 

375.0 
12.1 
40 
3.8 
.73 
.85 

145.1 
4.68 
34 
1.1 
.28 
.33 

101.4 
3.38 
20 
1.2 
.21 
.23 

CAL YR 1982 TOTAL 5917.37LMEAN 16.2 MAX 430LLCFSM .98L
MIN .27LIN 13.34 

WTR YR 1983 TOTAL 5039.30L
MEAN 13.8LCFSM .84L
MAX 343 MIN 1.1LLIN 11.36 




222L STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04164000 CLINTON RIVER NEAR FRASER, MI 


LOCATION.--Lat 42°34'40., long 82°57'00., in NW1/4 sec.20, T.2 N., R.13 E., Macomb County, Hydrologic Unit 

04090003, on left bank 800 ft downstream from bridge on Garfield Road, 2.8 mi north of Fraser, and 4.0 mi 

upstream from North Branch. 


DRAINAGE AREA.--444 mi2. 


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 National Geodetic Vertical Datum of 1929. Prior to 

Nov. 17, 1949, nonrecording gage at site 800 ft upstream at same datum. 


REMARKS.--Records good except those for period of no gage-height record, Mar. 23 to Apr. 27, which are fair. 

Several observations of water temperature were made during the year. National Weather Service gage-height 

telemark at station. 


AVERAGE DISCHARGE.--36 years, 374 ft3/s, 11.44 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,840 ft3/s Oct. 1, 1981, gage height, 19.56 ft; minimum, 

47 ft3/s Sept. 6, 1955; minimum gage height, 4.29 ft Sept. 7, 1954. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Apr. 5 or 6, 1947, reached a stage of 20 ft, from floodmarks, 

discharge, 9,000 ft /s. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 2,000 ft3/s and maximum (*): 


L L
 
Discharge Gage heightL Discharge Gage height
L L
 

DateLTimeL(ft3/s) (ft)LDateLTimeL(ft3/s) (ft) 


L L
 
unknownL2L*4,840
Apr. 10 2,100L MayL0600L *16.58
L L
 

Apr. 15 2,700LunknownL 1600L 14.64
July 29L3.010 


Minimum discharge, 110 ft3/s Sept. 12, gage height, 5.25 ft. 


DISCHARGE, IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLDEC JAN FEB MAR APRLMAY JUNLJUL AUG SEP 

1 
2 

226 
235 

469 
1180 

388 
365 

346 
328 

250 
452 

299 
201 

370 
430 

1320 
3870 

423 
395 

387 
378 

826 
461 

165 
143 

3 
4 

210 
178 

577 
296 

383 
717 

325 
314 

528 
325 

286 
208 

510 
480 

2680 
1550 

377 
613 

270 
405 

318 
286 

135 
122 

5 177 226 606 306 270 290 430 1120 481 533 237 124 

6 171 207 678 288 247 360 460 937 795 305 215 150 
7 
8 
9 

183 
210 
188 

181 
178 
215 

497 
428 
402 

309 
306 
292 

?44 
245 
733 

460 
540 
500 

700 
640 
1000 

828 
1060 
934 

788 
563 
506 

262 
242 
233 

202 
189 
184 

145 
131 
126 

10 221 285 368 326 227 410 1500 736 485 211 182 128 

11 226 287 357 369 198 350 1100 660 431 200 459 119 
12 214 562 319 336 198 300 900 582 396 200 288 117 
13 212 394 297 300 199 280 700 548 378 191 202 129 
14 207 242 357 288 205 260 1200 499 351 237 176 126 
15 207 206 364 307 234 250 2000 452 334 222 160 123 

16 
17 
18 
19 
20 

204 
183 
181 
191 
223 

222 
223 
204 
218 
958 

1090 
621 
469 
503 
578 

269 
261 
227 
221 
224 

278 
326 
293 
306 
318 

266 
248 
222 
314 
262 

1500 
1200 
1100 
1000 
920 

406 
394 
381 
500 
546 

316 
251 
231 
212 
197 

169 
160 
197 
785 
537 

164 
161 
161 
160 
156 

258 
229 
145 
186 
179 

21 
22 

225 
195 

726 
421 

461 
411 

232 
258 

305 
325 

242 
267 

860 
760 

395 
580 

205 
194 

334 
461 

143 
145 

680 
237 

23 
24 
25 

189 
182 
186 

495 
767 
422 

395 
502 
833 

332 
318 
307 

462 
361 
366 

250 
250 
240 

620 
520 
460 

681 
492 
500 

193 
193 
183 

238 
199 
183 

150 
134 
142 

176 
166 
151 

26 
27 
28 
29 
30 
31 

193 
191 
194 
196 
201 
225 

344 
329 
447 
671 
456 
---

701 
498 
656 
523 
425 
384 

255 
230 
224 
227 
322 
328 

332 
305 
297 
---

250 
400 
860 
720 
600 
430 

430 
430 
459 
522 
1170 
---

528 
489 
456 
535 
517 
459 

175 
361 
1360 
606 
356 
---

175 
180 
169 

1380 
787 
687 

142 
142 
133 
129 
236 
312 

145 
153 
153 
148 
153 
---

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

6224 
201 
235 
171 
.45 
.52 

12408 
414 
1180 
178 
.93 
1.04 

15576 
502 
1090 
297 
1.13 
1.31 

8975 
290 
369 
221 
.65 
.75 

8329 
297 
528 
198 
.67 
.70 

11015 
355 
860 
222 
.80 
.92 

24371 
812 
2000 
370 
1.83 
2.04 

25635 
827 
3870 
381 
1.86 
2.15 

12349 
412 
1360 
175 
.93 
1.03 

10917 
352 
1380 
160 
.79 
.91 

6995 
226 
826 
129 
.51 
.59 

5142 
171 
680 
117 
.39 
.43 

CAL YR 1982 TOTAL 156394L
MEAN 428L
MAX 3550LCFSM .96L
MIN 116LIN 13.10 

WTR YR 1983 TOTAL 147936LMAX 3870LCFSM .91L
MEAN 405L
MIN 117LIN 12.39 




STREAMS TRIBUTARY TO LAKE ST. CLAIR� 223 

04164100 EAST POND CREEK AT ROMEO, MI 

LOCATION.--Lat 42°49'21", long 83°01'13", in NE1/4 SE1/4 sec.27, T.5 N., R.12 E., Macomb County, Hydrologic Unit 
04090003, on right bank at upstream side bridge on State Highway 53, and 1.4 mi north of Romeo. 

DRAINAGE AREA.--21.8 mi2 . 

PERIOD OF RECORD.--September 1958 to current year. 

GAGE.--Water-stage recorder. Altitude of gage is 780 ft from topographic map (nearest 10 ft). 

REMARKS.--Records good. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--25 years, 15.3 ft3/s, 9.53 in/yr. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 358 ft 3/s Feb. 10, 1965, gage height, 4.48 ft; maximum 
gage height, 4.56 ft Mar. 12, 1962, backwater from ice; minimum discharge, 0.8 ft 5 /s July 30, 31, 1964, 
Aug. 6, 7, 1965; minimum gage height, 0.71 ft July 21, 1959. 

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 124 ft 3/s May 2, gage height, 2.73 ft, only peak above base 
of 80 ft3/s; minimum, 2.3 ft /s July 18, 19, gage height, 0.89 ft. 

DISCHARGE. IN CUBIC FEET PFR BECONn, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAYLNOV JANLLL MAYLLJULLLSEP
OCTLDEC APR JUN AUGL
FEB MARLL


1 8.8 8.4 18 15 9.2 15 20 39 20 11 13 5.2 

2 8.5 11 17 14 12 14 20 98 19 11 8.0 4.9 

3 8.1 14 18 13 16 16 25 76 21 9.9 7.3 4.9 

4 7.9 14 20 12 13 15 23 55 32 9.5 7.7 4.1 

5 7.7 14 22 11 1? 18 21 46 26 11 8.4 3.5 


6 9.5 13 24 11 11 21 21 41 29 9.9 8.0 3.5 

7 11 11 20 11 11 P3 24 37 29 .5 7.3 3.5 

8 11 11 18 12 10 22 22 41 27 9.2 6.7 3.5 

9 9.5 11 17 11 9.5 21 23 38 25 8.4 6.4 3.5 

10 8.0 12 16 12 9.5 19 33 35 26 7.7 6.4 3.4 


11 7.1 23 15 14 9.2 16 29 30 23 6.1 11 3.4 

12 6.7 27 13 13 9.2 14 27 25 18 5.5 15 3.4 

13 6.4 23 12 12 9.2 13 28 25 16 4.9 11 3.4 

14 6.3 19 11 12 8.8 12 42 23 14 4.9 8.8 3.4 

15 6.3 15 12 12 9.2 12 45 21 13 4.6 7.3 3.4 


16 6.4 12 24 11 9.5 11 38 19 11 4.3 7.0 4.6 

17 6.4 11 20 10 11 11 40 17 9.9 4.1 6.7 4.1 

18 6.6 10 17 9.5 11 12 38 14 9.2 2.6 6.7 4.1 

19 7.0 10 18 8.7 12 15 36 15 8.8 3.2 6.4 4.3 

20 7.3 24 20 8.2 13 15 35 26 8.8 3.4 5.5 4.3 


21 7.0 25 17 8.0 14 15 34 25 8.4 7.0 5.2 6.7 

22 6.0 20 17 8.2 15 15 31 28 8.4 9.9 6.1 4.9 

23 5.5 21 17 8.4 20 14 29 30 9.5 8.4 5.8 4.3 

24 5.0 26 21 8.8 17 14 27 26 9.2 9.2 5.2 4.3 

25 4.8 21 24 9.2 16 14 25 26 9.? 7.7 4.9 4.3 


26 4.6 18 23 8.8 14 14 21 26 8.4 6.7 5.2 4.3 

27 4.6 17 21 8.6 14 18 21 23 7.3 5.8 4.9 4.1 

28 5.8 17 23 8.4 14 ?5 21 21 14 5.2 4.6 4.1 

29 6.1 22 21 8.0 --- 23 23 22 14 7.0 4.6 4.6 

30 7.0 20 18 8.8 21 31 22 11 7.3 4.9 4.9 

31 7.0 --- 17 9.2 21 --- 21 --- 8.0 6.1 ---


TOTAL 219.9 500.4 571 326.8 339.3 509 853 991 485.1 222.9 222.1 124.9 

MEAN 7.09 16.7 18.4 10.5 12.1 16.4 28.4 32.0 16.2 7.19 7.16 4.16 

MAX 11 27 24 15 20 25 45 98 32 11 15 6.7 

MIN 4.6 8.4 11 8.0 8.8 11 20 14 7.3 2.6 4.6 3.4 

CFSM .33 .77 .84 .48 .56 .75 1.30 1.47 .74 .33 .33 .19 

IN. .38 .85 .97 .56 .58 .87 1.46 1.69 .83 .38 .38 .21 


CAL YR 1982 TOTAL 6247.6LMEAN 17.1LMAX 116LCFSM .78L
MIN 3.3LIN 10.66 

WTR YR 1983 TOTAL 5365.4LMEAN 14.7LMAX 98LCFSM .67L
MIN 2.6LIN 9.16 




� 
224 	 STREAMS TRIBUTARY TO LAKE ST. CLAIR 

04164300 EAST BRANCH COON CREEK AT ARMADA, MI 

LOCATION.--Lat 42°50'45",long 82°53'06", in NE1/4 sec.23, T.5 N., R.13 E., Macomb County, Hydrologic Unit 
04090003, on right bank at downstream side of bridge on Prospect Street in Armada. 

DRAINAGE AREA.--13.0 mil. 

PERIOD OF RECORD.--October 1958 to current year. 

GAGE.--Water-stage recorder and concrete control. Altitude of gage is 735 ft from topographic map (nearest 
5 ft). 

REMARKS.--Records good. Several observations of water temperature were made during the year. 

AVERAGE DISCHARGE.--25 years, 6.66 ft 3/s, 6.96 in/yr. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 910 ft3 /s Apr. 19, 1975, gage height, 6.69 ft; no flow 
Jan. 25 to Feb. 9, 1961, result of freezeup. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 100 ft3/s and maximum (*): 

� � �
Discharge Gage height 	 Discharge Gage height� �	 �

Date�Time	�(ft 3/s) (ft) Date�Time�(ft 3/s) (ft) 

� 
Apr. 10�0800 106� 2.84� May�2�0600� *462� *4.97�
Apr. 14�1700 250� 3.85� Aug. 12�0400� 208� 3.60 

Minimum discharge, 0.01 ft 3/s Sept. 17, 20; minimum gage height, 1.61 ft July 20. 

REVISIONS.--The peak discharges and annual maximum (*) for water year 1982 have been revised as shown in the 
following table. They supersede figures published in the report for 1982. 

Discharge�Gage height Discharge Gage height 
Date� Time�(ft 3/s)�(ft) Date� Time (ft 3/s) (ft) 

Oct. 1,��1981�unknown�*540�unknown Apr. 3,��1982�1400 160 3.28 
Mar. 13,��1982�2000�516� 5.22 Apr. 17,��1982�0600 196 3.51 
Mar. 31,��1982�0200�499� 5.14 

The revised daily discharges in cubic feet per second, for the high-water period in March and April 1982,�are 
given below.�These figures supersede those published in the report for 1982. 

Mar. 13 . . 	.�����.�244� Mar.�23. . .���68 Apr. 2 . . .�����33 Apr. 12 . .���.�44 
14 . . .����.�292� 24 . .���.�67 	 3 . . .����83 13�. .�.�90 
15 . . .����.�231� 25 . . .����49 	 4 . . .����30 14 . .��.�36 
16 . . .����.�202� 26 . .���.�34 	 5 .��.�9.0 15 . . . .����15 
17 . . .����.�213� 27 . .���.�16 	 6 . . .����2.5 16 . . . .����13 
18 .��.�.�155� 28 . .���.�9.6 7 .�� 4.8 17 . . . .����117 
19 . . .����•�128� 29 . . .����11 	 8 . •���5.6 18 . . . .����32 
20 . . .����.�93 30 . . . .�����62 	 9 . .���9.6 
21 . . .����•�93� 31 . . . .�����276 10 .��17 
22 . .���•�73� Apr. 1 • . . •������72 11 . .���24 

MONTH� TOTAL� MEAN MAX� MIN�CFSM IN. 

March 1982 2331.07 75.2 292 .95 5.78 6.67 
April�1982 692.2 23.1 117 1.8 1.78 1.98 
Wtr Yr 1982 4180.70 11.5 292 .03 .88 11.96 
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04164300 EAST BRANCH COON CREEK AT ARMADA, MI--CONTINUED 


DISCHARGE, IN CUBIC FEET PER SECOND• WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

OAY OCT NOVLDEC JANLrFB MAR APRLMAY JUNLJUL AUG SFP 

1 
2 
3 
4 
5 

.12 

.12 

.12 

.12 

.12 

.48 

.70 

.48 

.31 

.24 

2.1 
1.5 
1.7 
4.1 
7.2 

2.5 
2.3 
2.1 
1.7 
1.5 

1.5 
7.8 
17 
4.1 
2.8 

2.8 
3.1 
3.4 
4.1 
4.1 

6.0 
5.6 
9.6 
7.8 
5.6 

48 
272 
74 
39 
16 

4.5 
3.8 
4.5 
19 
14 

1.0 
.70 
.48 
.70 
.85 

12 
12 
6.6 
3.4 
1.9 

.39 

.31 

.18 

.12 

.08 

6 
7 
8 
9 
10 

.18 

.24 

.24 

.24 

.31 

.24 

.24 

.24 

.24 

.31 

10 
4.1 
2.5 
2.1 
1.5 

1.5 
1.7 
1.5 
1.3 
1.7 

1.5 
1.3 
1.2 
1.0 
.85 

4.5 
5.6 
17 
15 
7.8 

4.5 
6.6 
6.6 
10 
76 

9.0 
6.6 
9.6 
7.8 
5.2 

16 
20 
10 
5.2 
4.1 

.48 

.39 

.31 

.24 

.18 

1.3 
.85 
.70 
.39 
.31 

.12 

.08 

.08 

.05 

.03 

11 
12 

.39 

.39 
1.3 
1.3 

1.3 
1.2 

2.8 
2.3 

.70 

.58 
5.2 
3.4 

33 
21 

4.5 
3.8 

2.8 
2.3 

.18 

.18 
5.3 

112 
.05 
.05 

13 .48 .85 .85 1.9 .58 3.1 17 3.1 1.9 .18 22 .08 
14 
15 

.48 

.39 
.58 
.48 

.85 
1.2 

1.5 
1.7 

.58 
1.0 

2.8 
2.8 

156 
94 

2.8 
2.8 

1.5 
1.3 

.24 

.18 
9.6 
4.5 

.08 

.12 

16 
17 
18 
19 
20 

.39 

.39 

.39 

.39 

.48 

.39 

.39 

.39 

.39 
2.1 

6.0 
5.2 
3.1 
3.4 
9.6 

1.5 
1.2 
1.0 
1.0 
.58 

1.5 
4.5 
3.1 
2.8 
3.8 

2.3 
2.3 
2.1 
3.1 
4.1 

31 
16 
19 
34 
38 

2.3 
2.1 
1.9 
2.3 
12 

1.2 
1.3 
1.2 
1.0 
.85 

.12 

.24 

.18 

.08 

.08 

2.3 
1.7 
1.3 
1.0 
.85 

.18 

.05 

.05 

.08 

.05 

21 
22 
23 
24 
25 

.39 

.39 

.39 

.39 

.48 

1.9 
1.5 
2.3 
3.4 
2.3 

7.2 
4.5 
4.8 

21 
28 

.48 

.48 

.70 

.70 
1.0 

4.5 
4.8 
14 
11 
5.6 

3.1 
2.5 
2.8 
2.5 
2.5 

24 
12 
8.4 
6.0 
4.5 

14 
15 
17 
9.6 
6.6 

.85 

.85 

.70 

.58 

.39 

.31 
,18 
.12 
.12 
.18 

.70 

.85 

.58 

.58 

.39 

.39 

.12 

.18 

.08 

.05 

26 
27 
28 
29 
30 
31 

.48 

.39 

.39 

.31 

.39 

.39 

1.3 
1.0 
1.3 
2.8 
3.8 
---

21 
9.6 
12 
11 
5.2 
3.4 

1.0 
.85 
.58 
.58 
1.7 
3.1 

3.4 
2.8 
2.8 
---

2.8 
14 
71 
29 
11 
7.8 

3.8 
3.1 
3.1 
3.8 
23 
---

6.0 
4.8 
4.1 
4.5 
5.2 
4.5 

.24 

.48 
1.2 
.70 
.85 
---

.12 

.08 

.12 

.70 

.24 
4.8 

.39 

.31 

.24 

.24 

.31 

.39 

.n5 

.05 

.05 

.08 

.n8 

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

10.37 
.33 
.48 
.12 
.03 
.03 

33.25 
1.11 
3.8 
.24 
.09 
.10 

197.20 
6.36 

28 
.85 
.49 
.56 

44.45 
1.43 
3.1 
.48 
.11 
.13 

107.09 
3.82 

17 
.58 
.29 
.31 

247.6 
7.99 

71 
2.1 
.62 
.71 

689.0 
23.0 
156 
3.1 
1.77 
1.97 

616.1 
19.9 
272 
1.9 

1.53 
1.76 

123.29 
4.11 

20 
.24 
.3? 
.35 

13.96 
.45 
4.8 
.08 
.04 
.04 

204.98 
6.61 
112 
.24 
.51 
.59 

3.36 
.11 
.39 
.03 
.008 
.01 

CAL YR 1982 TOTAL 3445.82LMEAN 9.44LMAX 292 MIN .03LLIN 9.86
CFSM .73L

wTR YR 1983 TOTAL 2290.65LMAX 272 MIN .03LLIN 6.55
MEAN 6.28LCFSM .48�




226L STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04164500 NORTH BRANCH CLINTON RIVER NEAR MOUNT CLEMENS, MI 


LOCATION.--Lat 42°37,45., long 82°53'25", in SW1/4 sec.35, T.3 N., R.13 E., Macomb County, Hydrologic Unit 

04090003, on left bank 30 ft upstream from bridge on State Highway 59, 2 mi north of Mount Clemens, 

and 3.6 mi upstream from mouth. 


DRAINAGE AREA.--199 mil. 


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 National 

Geodetic Vertical Datum of 1929 (levels by Michigan Department of Natural Resources). Prior to Nov. 15, 

1949, nonrecording gage at same site and datum. 


REMARKS.--Records good. Some regulation at times by mill above station. Several observations of water 

temperature were made during the year. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--36 years, 121 ft3/s, 8.26 in/yr. 


EXTREMES FOR PERIOR OF RECORD.--Maximum discharge, 6,700 ft3/s Feb. 2, 1968, gage height, 18.62 ft; 

minimum, 0.2 ft /s Sept. 13, 14, 1954, July 30, 1965; minimum gage height, 3.12 ft Sept. 13, 14, 1954. 


EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Apr.5 or 6,1947, reached a stage of 20.0 ft, from floodmark. 


EXTREMES FOR CURRENT YEAR.--Maximum disRharge, 3,060 ft3/s May 3, gage height, 14.78 ft, only peak above 

base of 1,200 ft /s; minimum, 4.1 ft /s Sept. 14, gage height, 4.03 ft. 


DISCHARGE,LCOMIC FEET PEP MATER YEAR OCTOBER 1982 TO SEPTEMBER 1983
IN 	 SECOND,L

MEAN VALUES 


DAY OCT NOVLDEC JAN FFB MAR APR MAYLLJUNLJUL AUG SFP 

1 17 16 134 121 52 03 146 600L101 44 39 14 
2 15 24 92 92 59 84 122 1310L90 38 61 13 
3 14 37 74 78 174 P5 140 2670L81 32 61 10 
4 14 38 109 83 721 91 207 1300L149 28 39 7.9 
5 IA 32 173 71 116 117 171 656L286 28 30 8.0 

6 14 27 225 63 71 119 133 369L251 34 26 7.2 
7 13 24 231 60 60 158 170 231L399 31 22 6.8 
8 13 21 137 60 49 221 239 224L339 23 19 6.3 
9 16 20 88 59 48 244 201 281L165 20 18 5.4 
10 17 19 68 58 39 250 491 218L111 17 15 5.2 

11 15 21 59 71 34 1A4 662 156L96 16 17 5.8 
12 14 49 54 89 33 119 543 126L83 12 33 5.1 
13 14 81 37 70 32 96 318 108L69 11 83 5.1 
14 13 77 36 74 32 07 441 98L59 9.2 86 4.6 
15 13 50 35 65 37 P2 953 91L51 9.0 48 5.3 

16 13 37 125 68 42 75 1050 84L71 8.4 32 8.2 
17 12 32 303 47 59 67 610 76L60 7.7 25 9.9 
18 11 28 205 46 80 63 390 68L46 7.3 20 12 
19 11 26 120 34 83 0,8 386 67L37 6.4 19 12 
20 10 34 163 31 90 99 440 101L33 5.9 17 12 

21 9.9 90 219 29 103 103 472 173L30 15 14 14 
22 1? 111 161 29 110 86 389 165L27 26 12 22 
23 12 85 108 29 160 AO 250 221L24 29 15 25 
24 1? 122 159 34 253 85 181 306L22 23 17 19 
25 12 151 339 39 194 03 146 162L20 20 14 14 

26 12 104 478 39 117 07 124 126L19 16 12 13 
27 11 72 395 35 95 119 106 121L19 13 12 14 
28 11 57 251 31 87 369 95 101L35 10 11 14 
29 10 111 321 32 --- 500 99 96L62 16 11 13 
30 1? 171 243 34 392 209 117L58 22 9.0 14 
31 13 --- 120 46 200 --- 113L--- 44 11 ---

TOTAL 403.9 1767 5262 1717 2530 4526 9884 10535L2893 621.9 848.0 325.8 
MEAN 13.0 58.9 170 55.4 90.4 146 329 340L96.4 20.1 27.4 10.9 
MAX 10 171 478 121 253 500 1050 2670L399 44 86 25 
MIN 9.9 16 35 29 32 63 95 67L19 5.9 9.0 4.6 
CFSM .07 .30 .85 .28 .45 .73 1.65 1.71L.48 .10 .14 .06 
IN. .08 .33 .98 .32 .47 .05 1.85 1.97L.54 .12 .16 .06 

CAL YR 1982LTOTAL 57782.1 MEAN 158LMAX 4050 MIN 2.2 CFSM .79 INL10.80 
wTP YR 1903LTOTAL 41313.6 MEAN 113LMAX 2670 MIN 4.6 CFSM .57 INL7.7? 
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STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 42°35'45", long 82°54'35", Macomb County, Hydrologic Unit 04090003, on left bank 10 ft downstream 

from bridge on Moravian Drive, 0.2 mi downstream from North Branch, and 0.5 mi west of Mount Clemens. 


DRAINAGE AREA.--734 mil. 


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 National Geodetic Vertical Datum of 1929. May 10. 1934, 

to Jan. 11, 1939, nonrecording gage at same site and datum. Auxiliary gage is a water-stage recorder on right 

bank 2.0 mi downstream from base gage at same datum. Mar. 15, 1938, to Jan. 3, 1952, auxililary nonrecording 

gage 1.6 mi downstream from base gage at same datum. 


REMARKS.--Water-discharge records fair. National Weather Service gage-height telemark at station. 


AVERAGE DISCHARGE.--49 years, 530 ft3/s, 9.81 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 21,200 ft3/s Apr. 6, 1947, gage height, 23.55 ft, 

from floodmark; minimum not determined; minimum gage height, 2.72 ft Nov. 29, 1963. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 3,000 ft3/s and maximum (*): 


LL L

Discharge Gage height Discharge Gage height
LL L
 

DateLTimeL(ft 3/s) (ft) DateLTimeL(ft 3/s) (ft) 


L L L
 
Apr. 15L3,520L10.07 2200L *13.81
0200 May 2LL*7,260 


Minimum daily discharge, 130 ft3/s Sept. 11-13; minimum gage height, 4.78 ft Oct. 16. 


DISCHARGE, IN CUBIC FEET PFR SECOND, WATER YEAR OCTORER 1982 TO SEPTEMBER 1983 

MEAN vA(UES 


DAY OCT NOV DEC JAN FE8 MAR APR MAY JUN JUL AUG SEP 

1 270 479 543 500 315 437 572 2280 594 467 1070 190 
2 270 1220 471 460 508 411 596 5800 525 437 597 160 
3 250 707 467 430 757 428 797 6320 472 269 387 150 
4 210 358 888 420 514 447 757 3590 900 374 340 140 
5 210 269 796 400 388 440 667 2110 871 632 280 150 

6 200 250 977 380 326 5R6 717 1510 1190 292 250 179 
7 220 220 735 400 ?99 674 1080 1220 1430 300 230 150 
8 240 210 576 390 301 833 994 1520 1040 280 220 140 
9 220 250 489 370 287 807 880 1430 783 270 210 140 
10 260 324 447 430 280 676 2310 1120 673 250 200 140 

11 260 309 415 470 239 589 1670 964 580 230 543 130 
12 250 669 355 450 237 467 1280 834 501 220 328 130 
13 245 524 337 400 244 423 1050 760 445 210 300 130 
14 240 336 390 380 242 409 2100 690 405 250 280 135 
15 240 275 398 390 295 407 3170 613 366 240 230 135 

16 240 275 1330 370 353 390 2430 526 366 190 200 270 
17 215 275 1010 330 425 365 1780 504 320 180 190 260 
18 210 300 701 300 420 320 1630 461 290 200 190 170 
19 225 320 657 270 433 450 1420 583 260 698 180 210 
20 255 1010 850 280 470 411 1450 802 240 595 180 200 

21 250 916 722 280 459 390 1380 656 230 254 170 759 
22 230 556 603 310 494 394 1150 827 230 556 170 240 
23 220 590 539 270 727 373 916 1110 240 260 160 220 
24 210 990 715 370 670 400 763 912 230 230 160 213 
25 215 593 1230 360 623 376 679 772 210 210 160 170 

26 225 458 1260 310 508 382 628 770 200 200 155 160 
27 220 409 895 280 453 505 560 714 300 200 155 170 
28 220 522 940 270 439 1360 558 621 1520 210 150 170 
29 220 889 900 280 --- 1100 674 693 830 1330 150 160 
30 230 670 700 380 878 1410 750 396 1050 240 170 
31 250 --- 550 400 651 --- 658 --- 868 379 ---

TOTAL 7220 15173 21886 11330 11706 16839 36068 42120 16637 11952 8454 5741 
MEAN 233 506 706 365 418 543 1202 1359 555 386 273 191 
MAX 270 1220 1330 500 757 1360 3170 6320 1520 1330 1070 759 
MIN 200 210 337 270 237 320 558 461 200 180 150 130 
CFSM .32 .69 .96 .50 .57 .74 1.64 1.85 .76 .53 .37 .26 
IN. .37 .77 1.11 .57 .59 .85 1.83 2.13 .84 .61 .43 .29 

CAL YR 1902 TOTAL 235099LMAX 6500LCFSM .88LIN 11.92
MEAN 644LMIN 110L

WTR YR 1983 TOTAL 205126LMAX 6320LCFSM .77L
MEAN 562LMIN 130LIN 10.40 




�LLLLLL

  
 

   
 

 
    

  

  

  

 

 
 

 

 

  

 

 

 

 
   
 

 

       

     

   

 

 

  
   

 

   
 

     

    

 

228L STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS, MI--CONTINUED 


WATER-QUALITY RECORDS 


PERIOD OF RECORD.--Water years 1975 to current year. 


PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: October 1974 to September 1981. 

WATER TEMPERATURES: October 1974 to September 1981. 


INSTRUMENTATION.--Water-quality monitor August 1975 to September 1981. 


REMARKS.--Quarterly samples collected at bridge. 


EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum, 3,580 micromhos Jan. 26, 1978; minimum recorded (water years 1975-76, 1978-81), 

126 micromhos July 29, 1976. 

WATER TEMPERATURES: Maximum, 29.5°C Sept. 20, 1978; minimum, 0.0°C on many days during winter periods. 


wATcR QUALITY 14 -1•A, wATER YFAP OCTIppp 1982 To SEPTEmREP 1983 

OXYGEN, CoLI- STREP­
sPF- nIS- FORM, TOCOCCI 

STPRem_ CTFIC SOLVFD FFCAL, FFCAL, 
FLoR. CON-L TuP-� (PER- KFPH OXYEN, 0.7 AGAR 
INSTAN- DUCT-LTF40FP- CFNTL(COLS.(STAND- 9In-L um-mF 


TTmr TANi=nus ANCP ARn ATURF ITY SoIVED SATUP- (COLS./ PER 

ntTr (CFs) ((1MHO',) UNITS) (DEG (-1 (NTU) (MG/L) ATION) 100 ML) 100 ML) 


nV 

10... 1200 151 7,14L9.5 4.1LL >2000
- 7.5L E300L

In ... 651 , 7.8L 11.6L95LE1100L 9.1L
1220 80t 6.nL K710�
MAY 

IQ... 0930L418LR.3L4.0L60 K93�F2900
774L14.0L6.0 


cc- 2 

1045L184L7.9L6.4LL74L2400
,1/L22.0 6.4 4200L

snoTum POTAS- ALKA- CAPRON 
H4P1,-L sonium, STUM, LINITY DIOXIDEcALCTlim 40­
NESS DIS- nTs- coop_ DIS- LAB DIS-

(Mr,/l_ SOLVcn SoLvEn HON SOLVED (mG/L SOLVED 

AcL(Mr/I_ (Mr./(_ PFPrFmT DATIO (MG/L AS�(MG/L 


DATELCAC03) 4S CA) AS NA) SOoTHm AS K)�CAC03)�AS CO?) 


Nnv L
 
21L??L4.9L11 


MAP 

10...L249 65LL54L1.5L178 


L
 
10...LPOLL4(1LL1.3L195 6.0
296 23 26L3.7L


MAY 
 L
 
55LL1.5L210 


SEP 

19...L?93 75LL89 29L3.9L2.0 


L
 
01...L56LL45LL1.SL137 3.3
20? 15 1?L5.0L


SoLTnc. SOLIDS, NITRO-
CHLo- ELUO- SILICA, SOLIDS, Sot.I0s, GEN,0FsTnHF sum OFL

511LPATFLPIOF, AT CoNSTT- DIS-L,NO3RIDE. DIS-LL18ALNS-LLNO2.
nic- 015- 015- SOLVED 1-1P(', C TUIENTS, SOLVED SOLVED nIS-
so(vEn SoLvEr,SoLvF0 (MD /P. 015- nIS- (TONS (TONS SOLVED 
(NG/L (mG/L ('AG/L As SOLVED SOLVED PFP PFP (MG/L 


nATFLAS CL)� ST02) (mr,,,, ) AC-FT) AS N)
AS SO4)LAS F) ( M0/L) DAY)�

Nov 
5f .4L449L.61� 4.0 


MAID 

ln...L94LL 49b 448L.67 2.2 


10...L, 92LL6.2L407L426�

77 4.9L 870 

,A,y 


1 0 • • •L66L.3LS00L.68�564L00L2.7L447L 2.2 

SEP 

01...L51L74L6.0L337L200
.5L402L.55� 2.5 

NITRO- NITRO- RHns_ OHOS- SEDI- SFr). 
(7,FN,L pHnc- P44TF, SUSP.,,FN.AM- pHoouc,L MFNT,�

AMMONIA mONIA + PHO5- PHOPUS. oPTHO.LDIS-LDPTHO,LLSERI- SIEVE 
nIs- nRGANTr pHoptic, DTc- 0Ts- DIS- MEAT. CHARGE, DIAM. 

snLvpn TOTALLLSOLVED SOIWFn SUS- SUS- % FINERTOTAL SOLVED 
(HG/L (mC,/L NIG/L (mr;/L (mG/L (mG/L PENDED PFNDFD THAN 

N)LA5 P)L (MG /L)nATELAS N) AS AS 2)LAS °) AS PO4)L(T/DAY) .062 mr., 

Nr11/ 
.240L.170L.110L18� 100.80L.120L.4nL17�1 • • • 

0.1 AP 

10... .110L.090L.040L24L96
1.10L.040L.12L42L


.AY 

'0... .170L.120L.060LL29L100
1.00L.080 .19L33L


SVP 
n 1 . . . .16n .150L.140LL18L100.50LL.120 .43L8.9L
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STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165500 CLINTON RIVER AT MOUNT CLEMENS. MI--CONTINUED 


MATER-DUALITY DATA. WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


ALUM- BEPvL-LCHP0-
TWA, APSFNTC LTHm, CAn4Tum mT104, COBALT, COPPEQ, IRON, LEAD, 
nTs- 07q, _nIS-_ nTS- DIS- DTS- DIS-°IS- nTs-L ms-L

sotvFn SOLVED SOLVE') SOL),FO SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 
TTMFL (UG/L (UG/L (I1G/L (UG/LLL(UG/L (U(/L (0(:/L (11G/1 (UG/LLL(UG/L 

OATF AS AL) 4S AS) AS HA)LAS CR) AS CU) AS FE)LLAS PF) AS Co)LLAS CO)LLAS PR) 


(lv 

III... 1200 30 2 57 <1 <1 <1 <3 3 28 1 

4Ap 

10... 1220 <10 1 59 <1 <1 <1 <3 
 2 ,22 3 
44Y 
19... 0,110 <10 1 90 1 1 <1 3 6 14 2 

;FP 
01... 1045 40 3 70 <1 1<1 <3 6 19 2 


m4mG4-LmOLYP-LSELF-LSTPON- VANA-
LITHIUM NFSF. mFPCUP.T DENUm, NIcKFL, NIUM, SILVER, TIUM, OTUM, ZINC, 

nis- nTs-LOTS- nTs- nis- nis-LLLDis-
snLvEn SOLVED SnLv.'.0 SOLvFn SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 
(UG/LL(0G/LL(Ur/L (Im/L (0G/LL(41G/L (UG/L 

nIs- nIs-LLnts-LL


(116/LLL(11A&L(uG/LLL

DATELAS NG) AS A0)LLLAS V)LL
AS LI) AS MO)LL AS SR) AS ZN)
AS MN)LLAS NI) AS Sr) 


NOV 


1°4100 R 33 .e <10 ? (1 <1 210 <6.0 14 

MAO 

10... 5 3M .cl 10 9 <1 <1 240 <6.0 9 


MAY 

1P... 4 39 .1 10 10 1 <1 230 6.0 5 


SFD 

11 36 .e <1') 14 <1 <1 210 <6.0 1101 • • • 



230L STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165556 CLINTON RIVER BY-PASS BELOW WEIR AT MOUNT CLEMENS, MI 


LOCATION.--Lat 42°34'43", long 82°52'34", in NW1/4 sec.23, T.2 N., R.13 E., Macomb County, Hydrologic Unit 

04090003, on right bank 600 ft downstream from weir on Wellington Crescent in Mount Clemens. 


PERIOD OF RECORD.--December 1979 to September 1983 (gage heights only) (discontinued). 


GAGE.--Water-stage recorder. Datum of gage is 570.43 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. 


EXTREMES FOR PERIOD OF RECORD.--Maximum gage height, 8.69 ft Oct. 1, 1981; minimum, 4.13 ft Nov. 12, 1982. 


EXTREMES FOR CURRENT YEAR.--Maximum gage height, 8.12 ft May 3; minimum, 4.13 ft Nov. 12. 


GAGE HEIGHT (FEET ABOVE DATUM), 
MEAN 

WATER YEAR OCTOBER 
VA1UES 

1982 TO SEPTEMBER 1983 

DAY OCT NOV DEC JAN FF8 MARLAPR MAY JUN JUL AUG SEP 

1 5.16 4.95 5.23 5.46 5.16 5.78 5.55 6.13 6.23 6.55 6.58 6.22 
2 5.25 5.16 5.24 5.39 5.35 5.25 5.82 7.41 6.27 6.54 6.61 6.23 
3 5.14 5.06 5.25 5.39 5.35 5.26 5.54 7.77 6.31 6.53 6.62 6.21 
4 5.15 4.99 5.30 5.51 5.16 5.24 5.41 6.78 6.32 6.50 6.56 6.18 
5 5.16 4.84 5.42 5.34 5.35 5.29 5.46 6.45 6.30 6.47 6.52 6.16 

6 5.14 4.83 5.25 5.41 5.39 5.36 5.52 6.45 6.38 6.48 6.50 6.08 
7 5.10 4.93 5.27 5.08 5.38 5.29 5.54 6.39 6.36 6.50 6.48 6.05 
8 5.08 4.87 5.31 5.26 5.38 5.76 5.54 6.15 6.39 6.45 6.41 6.10 
9 5.17 4.96 5.31 5.39 5.26 5.75 5.80 6.29 6.43 6.44 6.39 6.09 
10 5.28 5.13 5.31 5.39 5.09 5.16 5.90 6.26 6.35 6.42 6.45 6.05 

11 4.99 5.02 5.21 5.14 5.06 5.07 5.82 6.24 6.35 6.43 6.52 5.99 
12 4.95 4.92 5.19 5.13 5.02 5.76 5.82 6.21 6.34 6.38 6.42 6.00 
13 4.96 4.80 5.25 5.28 4.95 5.37 5.98 6.20 6.33 6.37 6.46 5.99 
14 4.83 4.96 5.21 5.46 4.92 5.32 6.13 6.18 6.33 6.35 6.45 5.99 
15 4.72 4.88 5.15 5.06 4.94 5.79 6.13 6.12 6.29 6.34 6.41 6.06 

16 4.69 4.98 5.18 5.23 5.03 5.33 6.10 6.15 6.31 6.32 6.38 6.04 
17 4.91 4.98 5.41 5.21 5.08 5.34 5.96 6.17 6.27 6.31 6.33 5.87 
18 4.95 4.98 5.51 5.01 5.17 5.40 5.95 6.21 6.28 6.35 6.30 5.95 
19 4.93 5.02 5.30 5.24 5.20 col 5.94 6.33 6.29 6.41 6.30 5.92 
20 4.86 5.15 5.14 5.41 5.24 5.33 5.88 6.20 6.29 6.38 6.26 5.92 

21 4.64 5.08 5.20 5.34 5.27 5.16 5.86 6.21 6.31 6.37 6.33 5.87 
22 4.75 5.13 5.37 5.41 5.33 5.26 5.92 6.33 6.31 6.43 6.22 5.78 
23 4.81 5.14 5.35 5.36 5.35 5.10 5.87 6.18 6.30 6.39 6.26 5.75 
24 4.84 5.13 5.33 5.28 5.36 506 5.71 6.27 6.27 6.28 6.28 5.87 
25 4.84 5.18 5.45 5.16 5.29 5.42 5.71 6.23 6.28 6.30 6.26 5.90 

26 4.84 5.14 5.48 5.25 5.38 5.50 5.79 6.19 6.29 6.28 6.24 5.81 
27 4.85 5.22 5.65 5.26 5.38 5.56 5.74 6.30 6.30 6.31 6.23 5.84 
28 4.87 5.32 5.61 5.24 5.32 5.45 5.75 6.29 6.65 6.28 6.21 5.85 
29 4.14 5.20 5.42 5.19 --- 5.47 5.80 6.32 6.70 6.53 6.21 5.84 
30 4.81 5.24 5.52 5.18 5.55 5.90 6.27 6.67 6.57 6.20 5.83 
31 4.83 --- 5.57 5.13 5.51 --- 6.22 --- 6.62 6.20 ---

MEAN 4.95 5.04 5.34 5.28 5.22 5.14 5.79 6.35 6.35 6.42 6.37 5.98 
MAX 5.28 5.32 5.65 5.51 5.39 5.56 6.13 7.77 6.70 6.62 6.62 6.23 
MTN 4.64 4.80 5.14 5.01 4.92 5.07 5.41 6.12 6.23 6.28 6.20 5.75 
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STREAMS TRIBUTARY TO LAKE ST. CLAIR 


04165557 CLINTON RIVER BY-PASS AT MOUTH AT MOUNT CLEMENS, MI 


LOCATION.--Lat 42°33'41", long 82°50'43", in SW1/4 sec.30, T.2 N., R.14 E., Macomb County, Hydrologic Unit 

04090003, on left bank at mouth, in Mount Clemens. 


PERIOD OF RECORD.--October 1979 to September 1983 (gage heights only) (discontinued). 


GAGE.--Water-stage recorder. Altitude of gage is 580 ft, from topographic map. 


REMARKS.--Records fair. Mean daily gage heights are affected by wave and seiche action of Lake St. Clair. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily gage height recorded, 3.27 ft Aug. 2, 1983; minimum daily, 0.73 ft 

Jan. 21, 22, 1981. 


EXTREMES FOR CURRENT YEAR.--Maximum daily gage height recorded, 3.27 ft Aug. 2; minimum daily, 1.36 ft 

Oct. 16, 29. 


GAGE HEIGHT (FEET ABOVE DATUM),
MEAN 

WATER YEAR OCTOBER 
VALUES 

1982 TO SEPTEMBER 1983 

DAY OCT NOV DEC JAN FEB MARLAPR MAY JUN JUL AUG SFP 

1 1.78 1.53 1.81 1.95 1.75 1.88 1.93 2.42 2.84 3.08 3.23 2.88 
2 1.92 1.65 1.84 1.97 1.94 1.P7 1.77 2.64 2.83 3.07 3.27 2.83 
3 
4 
5 

1.96 
1.97 
1.92 

1.69 
1.64 
1.39 

1.80 
1.83 
1.81 

1.97 
1.95 
1.89 

1.93 
1.79 
1.96 

1.82 
1.77 
1.68 

2.03 
2.01 
2.05 

2.90 
2.92 
2.92 

2.74 
2.86 
2.86 

2.93 
3.09 
---

3.25 
3.19 
3.18 

2.75 
2.73 
2.71 

6 
7 

1.90 
1.88 

1.38 
1.45 

1.78 
1.81 

1.80 
1.62 

2.01 
?.02 

1.91 
1.94 

2.01 
2.10 

2.76 
2.69 

2.94 
2.93 

3.11 
3.09 

2.69 
2.72 

8 1.92 1.49 1.88 1.82 2.01 1.81 2.11 2.70 2.92 3.07 2.74 
9 1.81 1.55 1.81 1.61 1.89 1.84 1.92 2.86 2.58 3.05 2.63 
10 1.84 1.54 1.85 1.58 1.72 1.77 2.26 2.84 2.88 3.00 2.67 

11 1.86 1.56 1.90 1.68 1.68 1.69 2.34 2.82 2.88 2.86 2.64 
12 1.79 1.47 1.87 1.70 1.65 1.88 2.36 2.77 2.86 3.07 2.69 
13 1.74 1.45 1.81 1.82 1.58 1.94 1.95 2.63 2.90 3.03 2.67 
14 1.52 1.53 1.86 1.71 1.53 1.92 2.10 2.68 2.88 2.94 2.67 
15 1.43 1.45 1.86 1.67 1.55 1.90 2.43 2.70 2.84 2.96 2.40 

16 1.36 1.52 1.67 1.82 1.63 1.89 2.46 2.74 2.88 2.93 2.43 
17 1.37 1.56 1.89 1.79 1.69 1.84 2.28 2.67 2.85 2.88 2.51 
18 1.59 1.54 1.90 1.81 1.77 1.69 2.48 2.51 2.82 2.94 2.29 
19 1.58 1.51 2.02 2.00 1.82 1.88 2.50 2.64 2.84 2.90 2.54 
20 1.38 1.58 1.81 1.97 1.85 1.88 2.45 2.80 2.89 2.88 2.36 

21 1.41 1.67 1.74 1.90 1.88 1.92 2.44 2.82 2.87 --- 2.74 2.53 
22 1.51 1.66 1.80 1.95 1.95 1.89 2.50 2.83 2.87 3.01 2.83 2.44 
23 1.51 1.67 1.92 1.90 1.96 1.94 2.47 2.78 2.83 2.90 2.90 2.42 
24 
25 

1.54 
1.55 

1.66 
1.67 

2.00 
1.97 

1.82 
1.71 

1.97 
1.91 

1.99 
7.02 

2.33 
2.34 

2.84 
2.81 

2.86 
2.84 

2.92 
2.96 

2.87 
2.86 

2.41 
2.32 

26 
27 

1.53 
1.49 

1.67 
1.74 

1.97 
2.08 

1.79 
1.81 

1.92 
1.88 

1.78 
1.80 

2.41 
2.36 

2.81 
2.85 

2.80 
2.87 

2.94 
2.90 

2.88 
2.87 

2.43 
2.49 

28 1.37 1.87 2.03 1.79 1.90 7.00 2.35 2.83 2.95 2.78 2.84 2.49 
29 
30 

1.36 
1.39 

2.06 
1.95 

1.96 
2.08 

1.74 
1.72 

--- 7.06 
2.00 

2.38 
2.38 

2.73 
2.79 

2.98 
2.91 

2.95 
3.21 

2.86 
2.78 

2.48 
2.47 

31 1.47 --- 2.06 1.68 --- 7.07 --- 2.82 --- 3.21 2.87 ---

MEAN 1.63 1.60 1.88 1.80 1.83 1.88 2.25 2.76 2.86 2.97 2.57 
MAX 
MIN 

1.97 
1.36 

2.06 
1.38 

2.08 
1.67 

2.00 
1.58 

2.02 
1.53 

2.07 
1.68 

2.50 
1.77 

2.92 
2.42 

2.98 
2.58 

- - - 3.27 
2.74 

2.88 
2.29 
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232 L STREAMS TRIBUTARY TO DETROIT RIVER 

04165700 DETROIT RIVER AT DETROIT, MI 
(National stream-quality accounting network station) 

LOCATION.--Lat 42°20'50", long 82°57'31", in T.2 S., R.13 E., Wayne County, Hydrologic Unit 04090004, at Detroit 
municipal water treatment facility at Water Works Park in Detroit. 

DRAINAGE AREA.--228,800 mil, approximately. 

PERIOD OF RECORD.--Water years 1970 to current year. 

PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: February 1974 to September 1981. 
WATER TEMPERATURES: October 1973 to September 1981. 

REMARKS.--Quarterly surface samples collected near the municipal water intake. The intake is in a lagoon at 
north end of Belle Isle in the Detroit River. Daily-mean water discharges are reported for sampling times. 

COOPERATION.--Water discharges were furnished by the National Oceanic and Atmospheric Administration. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum daily, 383 micromhos Apr. 8, 1979; minimum daily, 194 micromhos July 24, 1976. 
WATER TEMPERATURES: Maximum daily, 24.5°C July 21, 1977, Aug. 29-31, 1980; minimum daily, 0.0°C Jan. 8, 1980. 

EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--A specific conductance value of 174 micromhos, and a water temperature of 
0.0°C, were observed on Jan. 12, 1982. 

waTFD OUALITy OATA. wATF9  YFAD ocT,,DrD 19R? TO SF9TFm9F9 1983 

"TS- L nxyr,FN. LrnLI- LSTPFp... 
rHAPOF. LSPP- L OTS- LFnpm, LToCnCCI 

IN LCTFTC L SolVFO LFFCAL. LFFCAL. LNAPO- LCALCIUM 
ruoIC LCON- LPl. LTile- LoxYGFq. L(DF9- L0.7 LKF AGAP LNESS LD15- 

L

FP-FT OUOT- (STAN')- TFMPFP- DTO- LOTS- LCFNT um-mF (CnLS. L(MG/L soLvEn 
TIME LDF9 LANCF La9n LATUOF LTTY LsoLvro sAT(19- (CoLS./ DEP AS (MG/L_ 

cFrnmn L(um-ws) LuNTTs) L(nr6 C) L(NTH) L(mr./L) LATTON) L100 ML) L100 ML) LCACn3) LAS CA) 

)045 �200000 �201 �7.6 �7.5 L1.5 L KR LK7 L103 L28 

1030 2(v-,000 7 12 7.5 4.0 �<1.0 L13.6 L106 L<1 LK1 L96 L27 

0930 L108000 L229 ,i.4 �11.n L3.1 L11.2 L102 LK) E24 L108 L30 

1600 L218000 L203 L-l.4 L21,..0 L1.0 L9.0 L109 LK? L27 L101 L28 

L

mAr:,,,p_ L 50011)0 LDoTAs- LALwit- LrAPHON LcHLn- LFLun- LSILICA, 

L

CTo.. S00T0m, LAn- L511)0. LTNTTV nroxIDE SULFATE 9100. RIDE, ()IS- 

L

nTs- L015- LSowP- Lnig- L1 AP LOhs- LoIS- LOTS- LnTs- LSOLVED 

L

Sol ))Fn SoLv,-- n LTION LSO) ,i ,i) �(w;/) �SOLVED LSOLVED SOLVPD SOLVED (MG/L 

L

(M /L L(mr,/L LPFRCFNT Lkql- TO L(m(--/L Lac L(mG/L L(MG/L L(M9'L L(mr,/L LAS 
,IATF LA' "(') LAS ''A) LSOOTIIV LAS K) LcArn,) �As ro2) LAS 504) LAS CL) LAS F) LSI021 

,J(*),1 
09... L7.0 L3.(4 L7 L.2 L.7 A] 3.1 L18 L6.2 L<.1 L1.4 

MAP 
9... A.R Li.6 L8 L.2 L.9 L°o L9.1 LIR L7.0 L.1 L1.2 

M4Y 
10... P.1 L'').7 L10 L.2 L.9 LP4 L.6 L18 L7.9 L<.1 L1.3 

AN c, 
10... 7.4 4.3 8 .2 .R go .6 16 6.7 .1 1.4 

,-,1 Tnc. SnLII. NTTDO- NTTQn- NITTRO- PHOS- PHOS- 

L

PFSTOHF SHM OF LsilLToS, snL1n5. L(-,r- m. �OFKi. �GFNI . VA- PHOS- PhnPUS. LPRATE, 

L

AT 190 LCnNsTI- LDIs- L')IS- LNo2.NO3 AvmnNTA MANTA + PHOS- mAnpus. nPnio, oRTHo, 

L

nrr,. r TurmTS. LSOLvEn s, )LvEn nTs- nTs- 070ANTC PHOPUS, nTs- DIS- DIS- 

L

DIs- L0TH,- (TONS (TONS 5o4vFn 50)NFD TOTAL TOTAL SnLVEn SOLVED SOLVED 
snivEn goLvFn PPP PEP (Mr./L (WV] (MO/L (MG/L (MG/L (mn/L (MG/L 

TF: L(mn/L) L(mG/L) LAC-FT) L! ,AY) LAS N) LAG to) LAS 51 LAS P) LAS PI LAS P) AS PO4) 

"IOU 
09... L110 L115 L.16 L04300 L.28 L<.0)0 L.40 L.020 L<.010 L<.010 

,AAP 
no... L110 L115 L.16 L66200 L.35 L.?0 L<.010 L<.010 L<.010 

MA Y 

L

114 L122 L.18 71600 .14 <.010 �<.10 L.020 L<.010 L.010 L.03 
4) 
30... 104 113 .14 01200 .72 �.030 �.10 .010 <.010 
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STREAMS TRIBUTARY TO DETROIT RIVER 


04165700 DETROIT RIVER AT DETROIT, MI--CONTINUED 


WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


ALUM.. REPY(..-_ CHP(1.•• 

TNO". ARSENIC PAPIU4. LIU", CAnmilim 7:::COBALT , COPPER , IRON. LEAD, 

DTS- °TS-.A nTg-L
nig-L nIS-

gnivEn SOLVED SOLVED 72x SOLVED SOLVED SOLVED snLvFn SOLVED SOLVE)) 
TTMFA(0G/L (UG/L (06/LAA 0 (UG/L (UG/L ( 


()ATE AS AL) AS AS)_AS RA)_AS RF)_01( 14(1 )_AS CR)_AS CO)_AS CU)_AS FE)_AS PR) 


NOV 
04... 1045 1_23_1_<1_<1_<3_ 1_10_1 
MAP 
09... 10,n <10 1_19_<1_<1_<1_<3_1_ 7_ 5 
MAY 
IN... 0430 <10 1_49_1_1_<1_ 3 2 3 2 

Alf, 
30... ifonL40 3 31_<1_<1_ 1_<3_2_10_1 

SELF...A VANA-.. 
LTTHTUM NESE. mFRCuRY OFNUm, NICKEL. is/IUM. SILVER, HUM. DIUM, ZINC, 
nIs- nis-LLoIs-LDTs- OTS-_ DIS_ 015- nIS-

MANTA-LMOLYR-.A STPON-A


nTs-L nTs-
snLvFn SOLVED snLvF0 SOLVED SOLVED snLvPn SOLVED SOLVED SOLVED SOLVED 
(tIG/LL_ (us/(_L(0G/LA((JG/LA(UG/L(0G/L (11(=/LL(11G/LAMG/LA(UG/LA

DATEAAS LT) AS HG)A AS ZN)AS "N)AAAS MO)_AS NY)_AS SF)_AS AG)_AS SP)_AS V)_

NOV 

n9...L<4 <.1L <4
<1LL<10L<1L<1L<6.0A
<1LIlnL


MAP 
9... <4 <1AA.1A <1A97 <3<10 3AA<1A<6.0AA


MAY 

1A... 4 1 .1 10 1 1 <1 110 6.0 3 
AUG 
10... <4A <10 <1A110L53<.1A
<1A 1AA<1L<6.0A




 

234L STREAMS TRIBUTARY TO DETROIT RIVER 


04166000 RIVER ROUGE AT BIRMINGHAM, MI 


LOCATION.--Lat 42032'45", 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 downstream from mouth of Quarton Lake outlet, and 100 ft upstream from bridge on 

Maple Road, in Birmingham. 


DRAINAGE AREA.--33.3 mi2. Prior to water year 1971, drainage area was 36.9 mi2. An area of 3.6 mil 

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 National Geodetic 

Vertical Datum of 1929. 


REMARKS.--Records good. Occasional regulation by Quarton Lake above station. Several observations of water 

temperature were made during the year. 


AVERAGE D4CHARGE.--20 years (water years 1951-70), 15.3 ft3/s , 5.63 in/yr ; 13 years (water years 1971-83), 

22.3 ft3/s, 9.09 in/yr. 


EXTREMES NR PERIOD OF RECORD.--Maximum discharge, 1,390 ft3/s June 26, 1968, gage height, 8.70 ft; minimum, 

0.10 ft /s Aug. 8, 9, 1963; minimum gage height, 1.02 ft Oct. 12, 1961. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 180 ft3/s and maximum (*): 


DischargeLGage heightL DischargeLGage height 

DateL L(ft)LDateLTimeL
TimeL(ft3/s) (ft3/s)L(ft) 


Apr. 14 1800LL 3.48L 0400L *5.20
225L May 2L*575L


Minimum discharge, 2.9 ft3/s Sept. 12, gage height, 1.57 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVLDEC JAN FEB MAR APR MAY JUNLJUL AUG SEP 

1 
2 

6.9 
6.4 

23 
58 

19 
17 

19 
19 

15 
47 

16 
16 

21 
27 

92 
418 

30 
27 

22 
18 

33 
14 

9.6 
7.2 

3 
4 
5 

5.9 
5.8 
5.6 

29 
15 
9.8 

18 
34 
43 

18 
16 
16 

39 
21 
17 

16 
16 
15 

40 
29 
24 

168 
83 
60 

33 
51 
35 

11 
12 
25 

11 
8.9 
8.1 

6.4 
5.9 
5.6 

6 
7 
8 

5.6 
6.0 
5.9 

8.3 
8.0 
8.0 

40 
27 
22 

16 
18 
16 

16 
16 
15 

22 
25 
22 

31 
44 
33 

48 
45 
84 

72 
47 
33 

13 
10 
9.1 

7.7 
7.0 
6.1 

6.8 
7.3 
5.5 

9 
10 

5.9 
6.6 

7.9 
11 

20 
19 

16 
20 

14 
12 

22 
18 

43 
80 

52 
42 

30 
27 

8.3 
8.0 

5.4 
5.9 

5.1 
5.2 

11 
12 
13 
14 
15 

6.4 
6.2 
6.0 
6.1 
6.5 

19 
40 
22 
13 
9.8 

18 
16 
16 
15 
19 

22 
19 
16 
16 
16 

12 
12 
12 
13 
16 

16 
14 
14 
13 
13 

44 
34 
46 

148 
89 

37 
35 
33 
33 
33 

24 
22 
19 
19 
27 

7.3 
6.7 
6.0 
6.0 
7.0 

25 
19 
10 
7.7 
6.9 

4.4 
3.6 
3.5 
4.1 
4.2 

16 
17 
18 

6.0 
5.1 
5.3 

8.6 
8.6 
8.0 

65 
32 
23 

15 
14 
12 

18 
26 
20 

12 
12 
13 

52 
56 
53 

32 
29 
26 

23 
19 
17 

7.1 
6.5 

31 

6.3 
6.2 
6.3 

11 
11 
6.5 

19 
20 

5.3 
7.0 

8.5 
66 

26 
30 

12 
12 

21 
23 

18 
17 

46 
45 

44 
48 

16 
14 

33 
14 

6.3 
5.7 

9.0 
12 

21 
22 
23 
24 
25 

6.5 
6.0 
5.8 
5.5 
5.5 

36 
21 
35 
42 
21 

24 
21 
21 
26 
54 

12 
13 
17 
19 
16 

21 
22 
32 
24 
21 

17 
16 
15 
15 
16 

39 
34 
31 
28 
26 

33 
54 
48 
34 
36 

13 
12 
10 
9.9 

10 

15 
23 
12 
8.4 
7.3 

4.9 
5.5 
6.2 
5.8 
5.5 

38 
12 
7.9 
6.6 
6.4 

26 
27 
28 
29 
30 
31 

5.3 
6.0 
7.1 
6.0 
5.9 
6.3 

18 
16 
25 
43 
26 
---

38 
28 
45 
30 
22 
20 

14 
12 
12 
12 
33 
22 

17 
16 
16 

---

17 
34 
54 
32 
?5 
22 

26 
29 
29 
31 
99 

---

34 
29 
26 
39 
33 
34 

9.6 
11 
45 
23 
14 
---

6.5 
5.8 
6.1 

19 
12 
33 

5.3 
5.1 
4.8 
4.5 

13 
19 

6.4 
6.1 
5.8 
6.2 
6.6 
---

TOTAL 186.4 664.5 848 510 554 593 1357 1842 742.5 409.1 286.1 235.9 
MEAN 
MAX 

6.01 
7.1 

22.2 
66 

27.4 
65 

16.5 
33 

19.8 
47 

19.1 
54 

45.2 
148 

59.4 
418 

24.8 
72 

13.2 
33 

9.23 
33 

7.86 
38 

MIN 5.1 7.9 15 12 12 12 21 26 9.6 5.8 4.5 3.5 
CFSM 
IN. 

.18 
.21 

.67 

.74 
.82 
.95 

.50 

.57 
.60 
.62 

.57 

.66 
1.36 
1.52 

1.78 
2.06 

.75 

.83 
.40 
.46 

.28 

.32 
.24 
.26 

CAL YR 1982 TOTAL 9134.2�MEAN 25.0�MAX 357�MIN 4.1�CFSM .75�IN 10.20 
WTR YR 1983 TOTAL 8228.5�MEAN 22.5�MAX 418�MIN 3.5�CFSM .68�IN 9.19 
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STREAMS TRIBUTARY TO DETROIT RIVER 235 

04166100 RIVER ROUGE AT SOUTHFIELD, MI 


LOCATION.--Lat 42°26'52", long 83°17'52", in SW1/4 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 east of Farmington. 


DRAINAGE AREA.--87.9 mil. 


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, city of Southfield datum. Prior to Sept. 30. 1958, 

nonrecording gage at same site and datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--25 years, 60.2 ft3/s, 9.30 in/yr. 


EXTREMES g'OR PERIOD OF RECORD.--Maximum discharge, 4,900 ft3/s June 26, 1968, gage height, 19.04 ft; minimum, 

0.1 ft /s Aug. 2, 1964, gage height, 1.15 ft. 


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


DischargeLGage heightL DischargeLGage height 

DateL(ft3/s) (ft) DateL(ft3/s) (ft)
TimeLLL TimeLL


Apr. 15 0100LL 10.08L 1900L 8.82
970L June 28L650L

May 2 0900L*1,900L*13.06 


Minimum discharge, 8.8 ft3/s Sept. 14, gage height, 2.72 ft. 


DISCHARGE,LIN CUBIC FEET PFR SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


NOV JAN MARLLMAYLLJUL SEP
DAY OCT DECLLFEB APR JUNLAUG 


1 18 54 67 62 51 47 67 322 77 43 96 21 

2 17 223 57 56 105 46 81 1480 64 58 50 15 

3 17 122 55 53 150 45 150 895 60 34 34 13 

4 16 51 132 53 68 45 101 373 97 38 30 12 

5 16 36 151 47 66 45 80 232 89 72 27 12 


6 15 30 146 45 54 59 106 157 103 40 24 15 

7 17 27 81 49 49 77 170 132 157 31 22 15 

8 18 27 66 47 49 65 124 235 95 27 20 12 

9 16 25 60 45 42 68 103 170 71 24 18 11 

10 18 41 54 56 43 55 301 121 65 23 18 11 


11 19 39 52 63 38 49 168 103 58 21 96 10 

12 18 109 47 56 37 44 115 93 52 20 54 9.5 

13 18 82 48 50 37 41 125 86 48 19 29 9.3 

14 19 45 44 47 39 40 443 80 44 18 22 9.1 

15 18 36 47 48 44 38 591 83 56 19 19 9.3 


16 18 32 242 44 50 36 192 73 56 18 18 26 

17 18 30 121 42 76 35 205 70 44 18 17 33 

18 17 29 75 33 59 37 221 64 39 23 17 16 

19 18 29 79 36 63 53 176 73 36 83 17 20 

20 23 171 98 35 73 53 185 128 35 35 16 18 


21 25 150 73 36 64 47 157 86 32 33 14 108 

22 20 75 62 38 65 50 116 91 29 92 15 33 

23 19 108 61 54 111 48 99 131 28 35 15 19 

24 19 161 83 66 77 48 87 89 24 26 14 15 

25 19 74 157 55 62 49 77 80 23 21 13 15 


26 19 60 152 46 51 51 72 90 22 20 13 14 

27 19 55 87 39 48 84 71 73 25 18 13 14 

28 20 85 135 35 47 219 78 65 282 18 13 14 

29 21 163 110 38 --- 133 94 73 106 83 12 13 

30 21 89 72 97 91 202 91 43 55 18 14 

31 23 --- 63 88 76 --- 77 --- 113 47 ---


TOTAL 579 2258 2777 1559 1718 1874 4757 5916 1960 1178 831 556.2 

MEAN 18.7 75.3 89.6 50.3 61.4 60.5 159 191 65.3 38.0 26.8 18.5 

MAX 25 223 242 97 150 219 591 1480 282 113 96 108 

MIN 15 25 44 33 37 35 67 64 22 18 12 9.1 

CFSM .21 .86 1.02 .57 .70 .69 1.81 2.17 .74 .43 .31 .21 

IN. .25 .96 1.18 .66 .73 .79 2.01 2.50 .83 .50 .35 .24 


CAL YR 1982LTOTAL 29904.0 MEAN 81,9 MAX 11 IN 12.66 

WTR YR 1983L25963.2 MAX 1480 MINL9.1 IN 10.99 


1310 MINLCFSM .93L

TOTAL MEAN 71.1 CFSM .81L
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04166200 EVANS DITCH AT SOUTHFIELD, MI 


LOCATION.--Lat 42°27'28", long 83°16'03", in SE1/4 sec.28, T.1 N., R.10 E., Oakland County, Hydrologic Unit 

04090004, on right bank 20 ft upstream from bridge on Nine Mile Road, at Southfield, 1.6 mi upstream from mouth, 

and 5.5 mi east of Farmington. 


DRAINAGE AREA.--9.49 mil. 


PERIOD OF RECORD.--September 1958 to current year. 


GAGE.--Water-stage recorder. Datum of gage is 615.07 ft, city of Southfield datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--25 years, 8.24 ft3/s,11.79 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum diqcharge, 1,200 ft3/s Oct. 1, 1981, gage height, 15.03 ft, from floodmarks, 

from rating curve extended above 410 ft /s; no flow part of each day Aug. 30, 31, 1978. 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 270 ft3/s and maximum (*): 


L L

DischargeLGage height Discharge Gage height
L L
 

DateL(ft3/s) (ft) TimeL (ft )
TimeLL DateL(ft3/s) 


LL
 
Apr. 14 1700LL290L8.46 July 29 1300L327L8.81
LL
 
May 2 0200LLL*644L*11.05 July 31 1300L276L8.42 

June 28 1400LL412L9.42 


Minimum discharge, 0.03 ft3/s Sept. 27, 28, gage height, 5.78 ft. 


DISCHARGE.ACUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983
IN 

MEAN VALUES 


NOVA MARA JULDAY OCT JAN MAY JUNAAUG SEPDEC FEB APRA


1 1.9 34 4.7 4.6 3.4 3.6 4.9 42 3.8 8.3 11 1.0 

2 2.5 98 3.7 4.3 76 3.5 19 237 2.9 4.9 3.7 .78 

3 2.5 17 6.0 3.9 8.8 3.5 16 30 7.5 3.3 2.8 .87 

4 2.8 3.2 30 3.3 4.9 3.5 8.0 18 7.8 30 3.5 .78 

5 3.0 2.7 27 3.5 3.6 3.5 6.4 11 3.4 6.4 2.5 .83 


6 3.5 2.4 10 3.9 3.4 12 16 10 40 3.2 2.2 3.4 

7 7.1 2.1 5.7 5.1 3.3 6.5 36 11 8.3 2.7 2.0 1.1 

8 2.1 2.1 4.5 3.7 3.2 8.3 11 35 4.2 2.6 1.8 .82 

9 1.3 2.8 4.3 3.4 3.0 5.5 41 9.7 3.3 2.5 1.7 .79 

10 1.9 6.9 3.8 7.5 2.7 4.5 34 7.8 303 2.4 5.1 1.1 


11 1.9 11 3.4 5.9 2.5 3.8 13 6.8 2.6 2.1 33 1.0 

12 1.7 20 2.7 4.2 2.3 3.3 9.2 6.3 2.4 2.2 3.5 1.0 

13 1.7 3.9 2.5 3.3 2.3 3.2 23 600 2.3 2.0 1.8 1.4 

14 2.1 2.3 2.5 3.0 2.6 3.1 107 7.6 2.3 2.3 1.5 1.4 

15 2.2 1.9 10 2.8 3.3 2.9 21 6.1 12 2.3 1.8 1.4 


16 2.5 2.9 44 2.6 4.8 2.6 12 4.6 3.0 1.9 1.1 9.8 

17 2.7 1.9 7.5 2.3 8.7 2.7 30 4.3 2.2 1.8 1.1 1.8 

18 3.2 1.7 5.6 2.1 4.6 2.8 17 4.4 2.4 22 1.3 .77 

19 3.6 1.7 12 2.1 9.5 9.9 15 29 1.9 7.7 1.5 3.9 

20 7.6 64 7.8 2.1 6.4 3.7 13 8.5 1.8 2.3 1.7 9.3 


21 2.4 11 5.5 1.9 5.7 4.0 9.6 5.6 2.0 33 1.5 36 

22 1.7 4.6 4.3 3.7 10 4.0 7.9 25 2.3 7.0 1.8 1.4 

23 1.8 24 6.7 16 15 4.2 7.1 7.4 2.2 2.3 1.4 .78 

24 1.7 14 15 5.3 6.3 4.4 6.1 4.8 2.2 2.0 1.4 .65 

25 1.7 4.7 42 3.8 4.9 4.8 5.8 10 3.0 1.7 1.5 .67 


26 1.9 5.5 11 3.0 3.9 5.7 5.5 5.0 2.9 1.6 1.5 .65 

27 2.1 3.9 7.9 206 3.8 32 5.1 4.0 8.3 1.5 1.7 .42 

28 2.0 25 23 2.4 3.8 26 15 3.6 110 2.1 1.7 .42 

29 2.7 20 8.2 2.4 ..... 8.8 7.0 21 8.8 67 1.6 .67 

30 3.0 6.3 5.8 19 ..•... 6.6 78 6.2 9.5 10 6.6 1.8 

31 10 • 5.0 5.0 5.6 5.3 ...... 54 2.7
..” ••..... ---


TOTAL 88.8 401.5 332.1 138.7 162.7 198.5 599.6 593.0 268.6 295.1 108.0 86.70 
MEAN 2.86 13.4 10.7 4.47 5.81 6.40 20.0 19.1 8.95 9.52 3.48 2.89 
MAX 10 98 44 19 26 32 107 237 110 67 33 36 
MIN 1.3 1.7 2.5 1.9 2.3 2.6 4.9 3.6 1.8 1.5 1.1 .42 
CFSM .30 1.41 1.13 .47 .61 .67 2.11 2.01 .94 1.00 .37 .31 
IN. .35 1.57 1.30 .54 .64 .78 2.35 2.32 1.05 1.16 .42 .34 

CAL YR 1982A3359.12 MAX 278 .83 IN 13.17
TOTAL MEAN 9.20 CFSM .97MINA

TOTAL 3273.30 MAX 237 MINA.95 IN 12.83WTR YR 1983AMEAN 8.97 .42 CFSM 

http:A3359.12
http:ft3/s,11.79
http:AREA.--9.49
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04166300 UPPER RIVER ROUGE AT FARMINGTON, MI 


LOCATION.--Lat 42° 22'11",L


STREAMS TRIBUTARY TO DETROIT RIVER 


27'52", long 83° in NW1/4 sec.27, T.1 N., R.9 E., Oakland County, Hydrologic Unit 

04090004, on left bank 800 ft downstream from bridge on Shiawassee Road at Farmington. 


DRAINAGE AREA.--17.5 mi2. 


PERIOD OF RECORD.--March 1958 to current year. 


REVISED RECORDS.--WSP 1912: 1959(M), 1960(M). 


GAGE.--Water-stage recorder and concrete control. Datum of gage is 690.4 ft National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good except those for the winter period. which are fair. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--35 years, 11.9 ft3/s, 9.23 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,500 ft3/s June 25, 1968, gage height, 8.70 ft; minimum, 

0.07 ft /s Aug. 30, 1966, result of regulation; minimum daily, 0.32 ft /s Aug. 10, 1964, Aug. 29, 1966. 

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 120 ft3/s and maximum (*): 


L

DischargeLGage heightL Discharge Gage height
L
 

DateLTimeL(ft3/s)L(ft)LDateLTimeL(ft3/s) (ft) 


L
 
Apr. 14 1900LL166L4.34LMay 2L*518
0400L *5.97 


Minimum discharge, 0.82 ft3/s Feb. 10, gage height, 2.75 ft, result of freezeup. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVADEC JAN FEB MAR APR MAY JUNAJUL AUG SEP 

1 2.6 13 11 9.5 14 8.6 14 72 14 8.2 13 3.7 
2 2.4 39 9.6 9.4 51 8.3 22 326 12 8.6 7.1 2.8 
3 2.3 19 10 7.8 28 8.1 36 128 13 6.1 6.2 2.5 
4 2.3 7.6 20 7.6 17 8.3 25 69 26 8.2 5.4 2.4 
5 2.1 5.2 27 7.6 12 8.6 19 48 18 15 4.3 2.6 

6 2.1 4.0 24 7.8 9.8 14 27 35 42 8.2 3.9 2.7 
7 2.2 3.7 14 8.5 8.5 17 41 30 37 5.8 3.6 2.8 
8 2.5 3.3 11 8.0 8.6 17 29 51 20 4.8 3.1 2.6 
9 2.1 3.5 9.3 7.8 8.3 17 33 32 15 4.2 2.8 2.3 
10 2.2 6.3 8.4 11 7.4 14 59 24 12 3.9 5.1 2.1 

11 2.3 8.2 7.1 13 7.0 11 35 21 9.8 3.6 26 1.9 
12 2.3 21 6.9 11 6.2 10 25 18 8.6 3.6 9.7 2.0 
13 2.1 11 6.2 9.4 6.0 9.5 37 16 7.4 3.6 5.7 2.0 
14 2.3 8.7 5.8 8.5 5.9 9.4 117 15 6.7 3.6 4.5 2.0 
15 2.4 5.2 14 8.0 7.0 8.7 89 15 6.4 2.9 3.8 2.0 

16 2.2 4.7 42 7.6 9.0 8.8 45 13 6.7 2.8 3.6 5.3 
17 2.3 4.2 19 7.0 14 7.7 44 13 5.8 2.8 3.4 6.1 
18 
19 
20 

2.9 
3.0 
3.5 

3.8 
3.6 

50 

13 
17 
17 

6.5 
6.0 
6.0 

11 
13 
16 

7.5 
11 
10 

44 
40 
44 

11 
22 
25 

5.4 
4.8 
4.4 

6.6 
7.8 
4.4 

3.5 
3.1 
2.9 

4.5 
4.4 
5.3 

21 3.7 24 13 6.0 16 9.4 43 17 4.2 9.7 2.7 17 
22 2.8 12 11 6.5 16 9.0 31 32 4.2 14 3.2 7.1 
23 2.7 21 11 8.0 22 9.0 25 29 3.9 6.3 2.9 4.6 
24 2.7 26 15 11 16 9.0 21 20 4.2 4.6 2.6 3.1 
25 2.7 12 38 10 12 9.0 18 19 3.4 3.7 2.6 2.7 

26 2.7 9.4 26 8.6 10 9.9 16 18 3.6 2.9 2.4 2.7 
27 2.7 8.2 19 7.0 9.3 15 15 14 4.5 2.9 2.3 2.4 
28 2.7 15 22 6.0 8.8 53 19 12 45 3.2 2.3 2.7 
29 2.9 29 16 11 --- 29 21 21 20 19 2.2 2.7 
30 2.9 16 12 41 19 65 18 11 12 2.8 2.3 
31 3.4 --- 10 22 16 --- 16 --- 31 5.9 ---

TOTAL 80.0 395.6 485.3 305.1 369.8 421.8 1099 1200 379.0 224.0 152.6 109.3 
MEAN 2.58 13.2 15.7 9.84 13.2 13.6 36.6 38.7 12.6 7.23 4.92 3.64 
MAX 3.7 50 42 41 51 53 117 326 45 31 26 17 
MIN 2.1 3.3 5.8 6.0 5.9 7.5 14 11 3.4 2.8 2.2 1.9 
CFSM .15 .75 .90 .56 .75 .78 2.09 2.21 .72 .41 .28 .21 
IN. .17 .84 1.03 .65 .79 .90 2.34 2.55 .81 .48 .32 .23 

CAL YR 1982 TOTAL 5736.4AMIN 1.5AIN 12.19
MEAN 15.7 MAX 200AACFSM .90A

wTP YR 1983 TOTAL 5221.5AMIN 1.9A
MEAN 14.3 MAX 326AAIN 11.10
CFSM .82A




 

238L STREAMS TRIBUTARY TO DETROIT RIVER 


04166500 RIVER ROUGE AT DETROIT, MI 


LOCATION.--Lat 42°22'20", long 83°15'20", in SW1/4 sec.27, T.1 S., R.10 E., Wayne County, Hydrologic Unit 04090004, 

on right bank 500 ft upstream from bridge on Plymouth Road in Detroit, and 4 mi upstream from Middle River 

Rouge. 


DRAINAGE AREA.--187 mil. 


PERIOD OF RECORD.--October 1930 to current year. Monthly discharge only for some periods, published in WSP 1307. 


REVISED RECORDS.--WSP 1034: 1933(M). WSP 1054: 1939, 1943, 1945(M). WSP 1437: 1931-32, 1934, 1936(M), 1937-38, 

1944(M), 1945. WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 584.00 ft National Geodetic Vertical Datum of 1929. Prior to 

Oct. 16, 1948, nonrecording gage at site 1 mi downstream at datum 4.6 ft lower. 


REMARKS.--Records good. Several observations of water temperature were made during the year, National Weather 

Service gage-height telemark at station. 


AVERAGE DISCHARGE.--53 years, 115 ft3/s, 8.35 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 13,000 ft3/s Apr. 5, 1947; maximum gage height, 23.0 ft Apr. 6, 

1947, from floodmark, site and datum then in use; minimum discharge, 1.8 ft /s Aug. 1, 2, 1964, gage height, 

3.00 ft 


EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,200 ft3/s and maximum (*): 


LL L

Discharge Gage height 	 Discharge Gage height
LL	 L
 

Time	L (ft) 


L L
 

DateL(ft3/s) 	 DateLTimeL(ft3/s) (ft) 


12.22 	 2000L
Apr. 15L0500 1,270L May 2L*3,440L*16.80 


Minimum discharge, 11 ft3/s Sept. 14, 15, gage height, 3.84 ft. 


DISCHARGE,LIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVLDFC JANLFEB MARLAPP MAY JUNLJUL AUG SEP 

1 
2 

30 
26 

223 
638 

118 
94 

101 
92 

81 
188 

75 
72 

121 
167 

661 
2380 

125 
103 

126 
122 

293 
103 

39 
26 

3 27 327 89 85 319 69 322 1960 102 73 62 21 
4 23 104 301 68 126 71 211 660 195 155 57 18 
5 23 62 264 81 84 70 152 366 146 210 47 18 

6 22 49 318 69 80 109 206 265 352 91 44 24 
7 39 41 156 75 70 161 391 228 332 64 40 36 
8 37 38 112 74 65 125 266 418 162 55 34 21 
9 24 39 102 69 60 136 245 298 117 50 31 17 
10 24 80 86 90 52 102 658 203 108 46 38 15 

11 31 67 80 110 52 86 321 172 92 43 300 14 
12 26 215 65 90 52 74 216 155 79 40 118 14 
13 24 181 73 74 51 68 267 139 73 38 59 12 
14 23 80 72 65 51 66 817 133 66 36 42 12 
15 28 56 72 58 58 64 1050 142 87 37 38 12 

16 25 46 468 52 69 59 391 121 100 34 33 54 
17 24 43 260 50 123 58 381 110 67 33 30 81 
18 23 39 134 45 104 59 442 102 57 176 29 33 
19 25 37 135 43 105 105 329 184 53 395 31 35 
20 39 409 182 46 134 09 343 288 50 83 27 52 

21 52 373 128 47 112 77 295 145 47 65 26 311 
22 33 150 102 56 111 77 231 245 43 210 24 88 
23 27 163 101 107 230 76 193 264 41 75 26 39 
24 25 339 157 132 157 78 172 148 37 50 23 29 
25 25 144 363 88 115 78 152 147 35 41 22 24 

26 25 98 332 77 83 85 139 163 32 36 20 24 
27 25 95 168 60 79 202 131 118 112 33 22 24 
28 27 154 271 55 75 401 174 104 490 32 21 21 
29 31 351 236 52 --- 257 207 169 365 214 20 20 
30 39 185 135 146 167 530 186 135 220 22 20 
31 90 --- 106 172 135 --- 128 --- 353 68 ---

TOTAL 942 4826 5280 2429 2886 1451 9520 10802 3803 3236 1750 1154 
MEAN 30.4 161 170 78.4 103 111 317 348 127 104 56.5 38.5 
MAX 90 638 468 172 319 401 1050 2380 490 395 300 311 
MIN 22 37 65 43 51 58 121 102 32 32 20 12 
CFSM .16 .86 .91 .42 .55 .59 1.70 1.86 .68 .56 .30 .21 
IN. .19 .96 1.05 .48 .57 .69 1.89 2.15 .76 .64 .35 .23 

10.22 

WTR YR 1983L50079 MAX MIN 12 CFSM .73 INL

CAL 	YR 1982LTOTAL 51353 MEAN 141 MAX 2180 MIN 15 CFSM .75 INL


TOTAL MEAN 137 2380 	 9.96 
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04168000 LOWER RIVER ROUGE AT INKSTER, MI 


LOCATION.--Lat 42°18'00", long 83°18'00", in SW1/4 SE1/4 sec.19, T.2 S., R.10 E., Wayne County, Hydrologic Unit 

04090004, on right bank 10 ft downstream from bridge on John Daly Road, 0.6 mi northeast of Inkster, and 

4.8 mi upstream from mouth. 


DRAINAGE AREA.--83.2 mil. 


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 National Geodetic Vertical Datum of 1929. Prior to 

Oct. 20, 1948, nonrecording gage at same site and datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--36 years, 52.5 ft3/s, 8.57 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,600 ft3/s June 26, 1968, gage height, 13.62 ft; 

minimum, 0.2 ft /s Sept. 13, 1955, Jan. 23, 1961. 


EXTREMES FOR CURRENT YEAR.--Maximum disqharge, 1,750 ft3/s lay 2, gage height, 12.18 ft, from highwater 

mark, only peak above base of 900 ft-3/s; minimum, 1.2 ft /s Sept. 29; minimum gage height, 2.66 ft 

Aug. 30. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY OCT NOVLDEC JAN FEB MARLAPR MAY JUNLJUL AUG SEP 

1 5.0 78 99 47 28 38 66 410 38 39 36 3.7 
2 6.4 290 67 42 76 17 93 1510 39 36 21 6.3 
3 4.1 118 205 35 175 36 213 1280 41 21 8.7 4.0 
4 4.6 48 246 24 61 16 151 406 53 56 8.7 2.S 
5 4.9 26 255 31 42 34 91 200 45 53 9.1 2.2 

6 5.5 18 111 28 34 S3 130 127 133 24 7.9 18 
7 10 14 74 31 30 88 351 99 119 17 4.9 20 
8 6.2 12 57 30 27 86 260 226 62 12 4.0 5.5 
9 6.5 19 45 26 24 107 172 159 43 11 4.0 5.2 
10 5.9 30 39 36 20 74 434 92 40 7.5 4.6 5.5 

11 3.6 34 30 54 17 56 218 71 39 7.1 69 4.6 
12 3.2 70 30 55 15 45 125 59 28 9.5 23 2.8 
13 3.0 58 23 39 14 39 146 52 25 5.5 11 2.8 
14 3.0 31 25 30 14 35 581 49 22 4.9 5.5 2.2 
15 3.7 21 200 25 17 33 793 43 20 4.6 4.0 1.6 

16 4.9 17 253 20 20 29 258 40 19 5.2 6.3 13 
17 8.9 14 104 18 46 27 229 37 14 42 5.9 11 
18 11 13 69 16 53 78 255 37 13 46 4.6 5.9 
19 
20 

14 
22 

12 
162 

102 
100 

14 
11 

57 
109 

41 
38 

151 
114 

78 
70 

8.7 
8.3 

23 
8.7 

6.3 
4.3 

11 
35 

21 9.5 163 70 12 93 35 84 47 7.5 18 3.1 79 
22 11 80 52 17 90 35 67 119 6.7 20 3.4 15 
23 12 83 70 34 154 10 56 97 6.7 9.5 5.2 9.9 
24 
25 

8.0 
14 

178 
106 

181 
439 

31 
23 

120 
78 

32 
38 

48 
42 

62 
57 

7.5 
6.7 

5.2 
4.0 

4.9 
4.3 

7.5 
2.2 

26 17 55 260 19 47 48 37 51 4.9 3.4 3.4 1.4 
27 22 46 147 18 42 147 33 42 45 4.3 3.4 2.2 
28 9.5 61 290 15 41 505 54 35 195 6.3 2.5 1.8 
29 4.4 202 171 14 --- 274 52 50 100 29 2.0 1.4 
30 
31 

8.9 
19 

204 
---

86 
57 

36 
51 

174 
P2 

246 
---

42 
41 

44 
---

47 
92 

4.3 
7.5 

1.8 
---

TOTAL 771.7 2263 3957 882 1544 2310 5550 5688 1234.0 671.7 292.8 285.0 
MEAN P.76 75.4 128 28.5 55.1 74.5 185 183 41.1 21.7 9.45 9.50 
MAX 
MIN 
CFSM 
IN. 

22 
3.0 
.11 
.12 

290 
12 

.91 
1.01 

439 
23 

1.54 
1.77 

55 
11 

.34 

.39 

175 
14 

.66 

.69 

505 
27 

.90 
1.03 

793 
33 

2.22 
2.48 

1510 
35 

2.20 
2.54 

195 
4.9 
.49 
.55 

92 
3.4 
.26 
.30 

69 
2.0 
.11 
.13 

79 
1.4 
.11 
.13 

CAL YR 1987 TOTAL 23504.6L
MEAN 64.4L CFSM .77L
MAX 1380 MTN 1.7LLIN 10.51 

WTR YR 1983 TOTAL 24949.2LMAX 1510 MTN 1.4LLIN 11.16
MEAN 68.4L CFSM .82L




240L STREAMS TRIBUTARY TO LAKE ERIE 


04170000 HURON RIVER AT MILFORD, MI 


LOCATION.--Lat 42°34'44", long 83°37'36", in NE1/4 sec.16, T.2 N., R.7 E., Oakland County, Hydrologic Unit 

04090005, on left bank 40 ft downstream from bridge on General Motors Road, 0.5 mi downstream from Sherwood 

Creek, and 0.5 mi west of Milford. 


DRAINAGE AREA.--132 mil. 


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 National Geodetic Vertical Datum of 1929. Prior to 

Apr. 1, 1970 at site 240 ft upstream at same datum. 


REMARKS.--Records good. Flow below about 300 ft3/s regulated by powerplant 1.5 mi 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.--35 years, 97.7 ft3/s, 10.05 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 648 ft3/s Oct. 3, 1981, gage height, 7.87 ft; maximum 

gage height, 8.26 ft June 28, 1968; minimum daily discharge, 5.2 ft /s Oct. 21, 1971. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 306 ft3/s May 4, gage height, 6.91 ft; minimum, 24 ft3/s 

Aug. 18, gage height, 4.21 ft. 


DISCHARGE, IN CUBIC FEET PER sECONn, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVLOEC JAN FEBLMAR APR MAY JUNLJUL AUG SEP 

I 78 94 131 124 88 96 102 199 112 72 70 39 
2 77 124 129 121 97 96 108 241 110 66 69 37 
3 75 129 133 116 108 96 128 284 117 59 70 36 
4 73 114 149 110 97 97 132 302 139 62 65 34 
5 70 102 164 105 94 101 125 282 145 69 54 33 

6 66 99 170 103 90 111 128 250 166 64 46 32 
7 69 105 166 100 88 123 136 226 171 55 45 30 
8 67 103 159 100 86 121 139 223 167 46 48 34 
9 65 102 153 98 84 123 135 219 161 44 43 37 
10 67 110 148 103 81 115 153 200 153 49 38 36 

11 67 112 144 108 79 107 158 179 140 49 54 36 
12 65 135 137 105 78 08 149 164 133 40 49 36 
13 62 139 133 101 77 90 146 146 128 36 45 35 
14 
15 

6? 
61 

127 
117 

130 
132 

97 
94 

77 
79 

p4 
83 

182 
223 

135 
129 

117 
106 

40 
42 

50 
48 

36 
37 

16 60 112 159 90 81 79 233 127 95 37 40 39 
17 59 105 154 87 89 67 229 124 88 36 29 37 
18 50 102 138 80 89 61 221 115 90 37 25 37 
19 58 102 132 77 92 65 212 117 85 57 28 42 
20 61 136 133 74 98 69 208 122 77 49 36 46 

21 62 150 129 72 99 72 210 120 67 44 39 70 
22 61 138 123 73 103 81 208 121 61 56 32 63 
23 63 136 121 79 115 85 197 138 56 52 28 54 
24 65 148 131 79 111 82 184 132 53 44 32 51 
25 60 141 146 79 106 79 172 120 42 40 36 48 

26 58 132 152 79 101 79 163 123 38 38 37 46 
27 59 127 146 78 99 90 153 120 41 36 34 45 
28 55 125 144 78 97 125 155 116 73 36 34 45 
29 57 137 144 78 --- 127 162 114 88 43 30 44 
30 63 138 136 89 113 171 118 77 51 34 43 
31 79 --- 129 90 105 --- 112 --- 59 39 ---

TOTAL 2003 3641 4395 2867 2583 2920 5022 5118 3096 1508 1327 1238 
MEAN 64.6 121 142 92.5 92.3 94.2 167 165 103 48.6 42.8 41.3 
MAX 79 150 170 124 115 127 233 302 171 72 70 70 
MIN 55 94 121 72 77 61 102 112 38 36 25 30 
CFSM .49 .92 1.08 .70 .70 .71 1.27 1.25 .78 .37 .32 .31 
IN. .56 1.03 1.24 .81 .73 .82 1.42 1.44 .87 .42 .37 .35 

CAL YR 1982 TOTAL 42157LMAX 390LCFSM .87L
MEAN 115LMIN 11LIN 11.88 

WTR YR 1983 TOTAL 35718 MEAN 97.9LLL CFSM .74L
MAX 302 MIN 25LLIN 10.07 
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STREAMS TRIBUTARY TO LAKE ERIE 


04170500 HURON RIVER NEAR NEW HUDSON, MI 


LOCATION.--Lat 42°30'45", long 83°40'35", in NE1/4 sec.l, T.1 N., R.6 E., Livingston County, Hydrologic Unit 

04090005, on right bank 150 ft downstream from Kent Lake Dam, 2 mi upstream from Woodruff Creek, and 3 mi 

west of New Hudson. 


DRAINAGE AREA.--148 mil. 


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 National Geodetic Vertical Datum of 1929. 


REMARKS.--Records good. Occasional regulation by Kent Lake. Several obserVations of water temperature were 

made during the year. 


AVERAGE DISCHARGE.--35 years, 112 ft3/s, 10.28 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximlim discharge, 1,080 kt3/s Dec. 29, 1950, gage height, 5.05 ft, from 

rating curve 4xtended above 600 ft /s; minimum, 2.6 fti/s May 27, 1963, gage height, 0.53 ft; minimum 

daily, 6.4 ft /s May 7, 1963. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 298 ft34s Nov. 5, gage height, 2.91 ft; minimum, 8.2 ft3/s 

Mar. 22, gage height, 0.75 ft; minimum daily, 31 ft3/s Aug. 19, 24. 


DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VALUES 

DAY OCT NOVADEC JANAFEB MARAAAPRAMAY JUNAJUL AUG SEP 

1 82 150 143 139 108 118 47 205 133 84 67 48 
2 78 220 142 136 112 115 78 234 131 84 65 48 
3 76 238 142 132 120 114 92 267 139 75 64 46 
4 74 234 152 128 120 114 72 285 148 72 67 45 
5 73 245 161 124 116 115 52 293 148 76 64 43 

6 71 208 166 121 114 121 75 282 162 72 58 42 
7 75 211 172 120 112 130 85 267 170 67 53 40 
8 75 242 170 118 111 132 111 272 165 62 49 38 
9 72 222 167 116 109 132 130 248 157 60 47 37 
10 70 182 158 117 107 131 140 237 157 57 42 39 

11 69 149 159 119 104 125 152 224 155 55 62 41 
12 69 144 153 119 104 115 156 201 142 54 60 40 
13 68 149 148 116 102 108 156 188 138 51 52 37 
14 65 140 145 114 102 103 178 175 130 48 52 32 
15 67 131 145 114 103 99 211 172 123 50 53 34 

16 65 125 162 109 104 96 235 167 114 47 51 42 
17 64 121 164 106 109 92 259 156 106 43 45 44 
18 62 117 158 103 111 88 251 149 100 44 40 39 
19 63 114 154 100 114 82 140 148 96 47 31 51 
20 61 131 153 97 116 86 118 152 92 48 33 51 

21 70 147 147 93 118 93 163 150 85 51 35 82 
22 6A 147 143 93 121 44 194 152 78 58 36 71 
23 67 147 140 98 128 35 208 154 74 55 33 65 
24 69 150 143 100 129 54 208 157 74 51 31 58 
25 69 146 149 99 129 65 195 155 66 45 32 55 

26 66 144 161 98 123 74 190 149 59 41 37 53 
27 66 140 162 98 121 84 129 143 60 35 41 52 
28 65 139 146 98 119 64 132 138 79 34 43 50 
29 65 141 158 99 -... 70 158 136 85 40 39 50 
30 67 146 154 105 ........ 54 181 136 83 47 40 50 
31 74 --- 146 108 ........ 33 ....,... 135 --- 60 50 ---

TOTAL 2145 4920 4763 3437 3186 2886 4496 5927 3449 1713 1472 1423 
MEAN 69.2 164 154 111 114 93.1 150 191 115 55.3 47.5 47.4 
MAX 82 245 172 139 129 132 259 293 170 84 67 82 
MIN 61 114 140 93 102 33 47 135 59 34 31 32 
CFSM .47 1.11 1.04 .75 .77 .63 1.01 1.29 .78 .37 .32 .32 
IN. .54 1.24 1.20 .86 .80 .73 1.13 1.49 .87 .43 .37 .36 

TOTAL 46411 MEAN 127 MAX 347 MIN 34AIN 11.67 

MTR YR 1983A39817 MIN 31AIN 10.01 

CAL YR 1982A CFSM .86 


TOTAL MEAN 109 MAX 293 CFSM .74 




242 
L
 

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 north of Hamburg, and 3 mi upstream from 

Strawberry Lake. 


DRAINAGE AREA.--308 mil. 


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 National Geodetic Vertical Datum of 1929 (levels by 

Michigan Department of Natural Resources). Prior to Aug. 12, 1953, nonrecording gage at same site and datum. 


REMARKS.--Records good except those for the winter period and those for period of no gage-height record, Feb. 

25 to Mar. 29, 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.--32 years, 211 ft3/s, 9.30 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum diqcharge, 1,560 ft3/s May 15, 1956; maximum gage height, 8.46 ft 

June 30, 1968; minimum discharge, 32 ft /s July 2, 3, 1965; minimum gage height, 3.16 ft Aug. 1-3, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 771 ft3/s May 6, gage height, 6.50 ft; minimum, 61 ft3/s Sept. 

15, gage height, 3.46 ft. 


DISCHARGE. IN CUBIC FEET PFP SECOND,LWATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VAI UES 

DAY OCT NOVLDEC JANLFEBLMAR APR MAY JUNLJUL AUG SEP 

1 154 167 274 273 174 220 220 368 260 188 127 92 
2 147 251 270 261 181 220 223 439 251 186 141 92 
3 140 317 269 247 199 220 251 517 250 178 148 90 
4 134 354 278 232 ?11 230 271 634 273 166 150 87 
5 128 371 292 223 209 240 253 740 284 158 153 85 

6 123 377 305 213 206 250 244 770 299 153 149 82 
7 123 375 307 209 204 280 257 751 318 148 143 80 
8 125 352 309 202 197 290 266 708 326 143 132 77 
9 122 357 303 196 193 280 285 659 327 135 122 73 
10 118 368 290 195 187 270 314 611 321 127 116 73 

11 116 357 276 205 182 250 331 557 309 118 124 71 
12 114 338 262 212 177 230 342 514 299 111 136 70 
13 115 319 249 210 171 220 358 467 284 106 139 67 
14 112 302 241 206 170 200 394 421 269 99 135 65 
15 108 283 238 204 169 190 428 383 253 96 131 62 

16 105 256 259 200 171 180 467 350 240 93 127 65 
17 10? 232 273 195 180 175 535 321 225 90 124 71 
18 100 215 277 190 187 150 581 294 209 90 119 74 
19 98 204 277 180 197 150 597 280 197 100 113 79 
20 99 224 279 180 210 160 556 285 188 97 104 84 

21 101 256 273 177 218 180 480 284 177 96 97 103 
22 106 269 264 177 228 190 452 287 165 99 96 117 
23 108 280 257 177 241 200 447 303 156 104 93 117 
24 108 295 258 175 ?52 200 449 302 149 105 91 111 
25 111 295 274 174 ?50 190 444 301 143 99 87 104 

26 111 289 289 163 240 190 423 298 135 93 86 98 
27 113 280 296 159 230 210 395 286 129 86 90 94 
28 118 271 306 155 230 290 342 274 148 80 91 90 
29 126 274 304 154 --- 270 320 267 173 82 91 88 
30 135 275 295 161 250 338 267 185 90 89 87 
31 144 --- 286 169 241 --- 264 --- 105 91 ---

TOTAL 3664 8803 8630 6074 5664 6816 11263 13202 6942 3621 3635 2548 
MEAN 118 293 278 196 202 220 375 426 231 117 117 84.9 
MAX 154 377 309 273 252 290 597 770 327 188 153 117 
MIN 98 167 238 154 169 150 220 264 129 80 86 62 
CFSM .38 .95 .90 .64 .66 .71 1.22 1.38 .75 .38 .38 .28 
IN. .44 1.06 1.04 .73 .68 .82 1.36 1.59 .84 .44 .44 .31 

CAL YR 198?LTOTAL 94998 MEAN 260 MAX 921LCFSM .84 IN 11.47 

WTR YR 1983L80862 MEAN 222 MIN 62L9.77 


MIN 81L

TOTAL MAX 770LCFSM .72 IN 




243
STREAMS TRIBUTARY TO LAKE ERIEL
 

04173500 MILL CREEK NEAR DEXTER, MI 


LOCATION.--Lat 42°18'00", long 83°53'55", in SW1/4 sec.18, T.2 S., R.5 E., Washtenaw County, Hydrologic Unit 

04090005, on left bank 12 ft downstream from bridge on Parker Road, 2.5 mi south of Dexter, and 4 mi upstream 

from mouth. 


DRAINAGE AREA.--128 mi2. 


PERIOD OF RECORD.--February 1952 to December 31, 1982 (discontinued) 


REVISED RECORDS.--WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Altitude of gage is 850 ft from topographic map (nearest 10 ft). Prior to May 23, 

1958, nonrecording gage at same site and datum. 


REMARKS.--Records good. Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--30 years, 79.4 ft3/s, 8.42 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,500 ft3/s June 26, 1968, gage height, 12.95 ft; 

minimum, 7.3 ft.3/s Dec. 13, 1963; minimum gage height, 4.94 ft Dec. 13, 1963, Feb. 22, 1964. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge during pgriod October to Deqember 1982, 259 ft3/s Dec. 25, 

gage height, 7.85 ft, no peak above base of 500 ft /s; minimum, 26 ft /s Oct. 4, 5, 6, gage height, 

5.53 ft. 


DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


DAY nCT NOVLJANL AUGL
DEC APRL JULLL
FER MARLLMAY JUN SEP 


1 
2 
3 
4 

5 

31 
30 
27 
26 
26 

61 
170 
174 
117 
82 

124 
108 
111 
156 
175 

6 
7 
8 
9 
10 

26 
28 
29 
27 
28 

66 
57 
53 
51 
66 

176 
138 
114 
99 
85 

11 
12 
13 
14 
15 

29 
28 
28 
28 
28 

67 
114 
127 
97 
77 

79 
68 
62 
57 
62 

16 
17 
18 
19 
20 

29 
28 
28 
27 
29 

67 
60 
56 
54 
136 

126 
121 
98 
97 
130 

21 
22 
23 
24 
25 

31 
31 
30 
29 
30 

183 
148 
135 
183 
144 

115 
98 
91 
121 
199 

26 
27 
28 
29 
30 
31 

30 
30 
30 
30 
31 
32 

113 
98 
95 
151 
149 
---

245 
217 
194 
173 
155 
137 

TOTAL 
MEAN 
MAX 
MIN 
CFSM 
IN. 

894 
28.8 
32 
26 

.23 

.26 

3151 
105 
183 
51 
.82 
.92 

3931 
127 
245 
57 
.99 
1.14 

-_-
-_-
-_-
-_-
-_-

- -

CAL YR 1982LTOTAL 37292 MEAN 102 MAX 1190 MIN 20 CFSM .80 IN 10.84 



 

 

 
 

 

 

244L STREAMS TRIBUTARY TO LAKE ERIE 


04174050 HURON RIVER AT DELHI MILLS, MI 


LOCATION.--Lat 42°20'01", long 83°48'34", in SE1/4 sec.2, T.2 S., R.5 E., Washtenaw County, Hydrologic Unit 

04090005, at bridge on Delhi Road, 5.0 mi northwest of Ann Arbor, 5.2 mi downstream from Mill Creek, 5.1 mi 

upstream from Barton Dam, and 60.0 mi upstream from mouth. 


DRAINAGE AREA.--699 mil. 


PERIOD OF RECORD.--Water years 1971-81, October 1982 to current year. 


REMARKS.--Bimonthly samples were collected by the U.S. Geological Survey and were analyzed for pesticides and 

herbicides by Central Laboratory, Doraville, Georgia. 


WATER QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


SPE-

CIFICACARBON, 

CON... PHAAORGANICACHLOR... 

DUCT... (STAND... TEMPER... TOTAL PCR,A DOD, DDT,
ALDPIN, DANE,ADDE,AA


TIME ANCE ATUREATOTAL TOTAL TOTAL
ARDAAA(MG/L TOTALAATOTALAATOTALAA

DATEA(UMHOS) UNITS)AAS C)A(UG/L)A(UG/L) (UG/L) (UG/L)
(DEG C)A (UG/L)AA(UG/L/AA


OCT 

18... 1030 591 11.5 6.6 <.10 <.01 <.10 <.0) <.01 <.01 


JAN 

4... 1100 594 7.8 .5 1.4 --


MAR 

15... 1045 606 8.0 6.0 7.3 <.10 (.01 (.10 <.01 <.01 <.01 


MAY 

12... 1115 553 7.7 14.0 9.0 <.10 <.01 <.10 <.01 <.01 <.01 


JUL 

5... 1030 558 7.9 22.5 8.3 <.10 <.01 (.10 <.01 <.01 (.01


SEP 
12... 0910 609 7.9 19.5 5.4 <.10 <.01 (.10 (.01 (.01 <.01 


METHYL 

DI....ADI-AENDO...AHEPTA-A OXY-AA


HEPTA...AMETH-A

CHLORAMALA.... PARA... 


AZINON, ELDRINAAENDRIN,AAEPDXIDE CHLOR,AA
SULFAN, THION, THION,
ETHION, CHLOR,AALINDANEAA

TOTAL TOTALAATOTALAATOTALAATOTAL TOTAL
TOTAL TOTAL TOTAL TOTALAATOTALAA


DATE (UG/L) (015/1)AAA(UG/L)AA(UG/L) (UG/L) (UG/L)
(UG/L) (UG/L) (UG/L)AA(UG/L)AA(UG/L)AA


OCT 
18... <.01A<.01 (.01 <.01 (.01 <.01 (.01<.01 (.01 <.01 <.01 

JAN 
4... ........, 

MAR 
<01A <.01 <.01 <.01 <.01 <.0115... (.01 <.01 <.01 (.01 <.0)A

MAY 

<.01 <.01 <.01 <.0112. . • <.0)A<.0) (01 <.01 <.01 <.01 <.01A

JUL 
5... <.01A<.0) <.01 .03 (.01 <.01 <.01 <.01A<.01 <.01 <.01 

SEP 
12... <.01A(01 (.01 <.01 <.01 <.0) <.01 <.01 <.01A<.01 <.01 

METHYL 
TRI.... PARA.". PER- TOX... TOTAL 
THION,AMIREX, THION, THANE APHENE, TRI.... 2,4-D, 2,4,5-T SILVEX, 2, 4-DP 
TOTALATOTAL TOTAL TOTAL TOTAL THION TOTAL TOTAL TOTAL TOTAL 

DATE (UG/L)A(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L1 (UG/L) (UG/L) 

OCT 
18... 

JAN 
(.01 <.01 <.01 <.10 <1 <.01 .05 <.01 <.01 (01 

04... ..... ..... ..... .... .03 <.01 <.01 <.01 
MAR 
15... 

MAY 
<.01 <.0) <.01 (.10 <1 <.01 .02 <.01 <.01 <.0) 

12... 
JUL 

(.01 <.01 <.01 <410 <1 (01 .04 <.01 <.01 <.01 

05... 
SEP 

<.01 <.01 <.0) <.10 <1 <.01 .33 (.01 <.01 <.01 

12... (.01 <.01 <.01 <.10 <1 <.01 .05 (.01 (.01 <.01 



245
STREAMS TRIBUTARY TO LAKE ERIEL
 

04174500 HURON RIVER AT ANN ARBOR, MI 


LOCATION.--Lat 42°17'10", long 83°44'00", in NW1/4 sec.28, T.2 S., R.6 E., Washtenaw County, Hydrologic Unit 

04090005, on left bank 100 ft upstream from bridge on Wall Street in Ann Arbor, 0.7 mi downstream from Argo 

Dam, and 4.2 mi upstream from Geddes Dam. 


DRAINAGE AREA.--729 mil. 


PERIOD OF RECORD.--February 1904 to current year. Monthly discharge only for some periods published in WSP 1307 

Published as "at Geddes" February 1904 to December 1914 and as "at Barton" January 1914 to September 1940. 


REVISED RECORDS.--WSP 874: 1938. WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 744.81 ft National Geodetic Vertical Datum of 1929 (levels by 

Michigan Department of Natural Resources). February 1904 to December 1914 at Geddes Dam, 4.2 mi downstream, 

and January 1914 to September 1947 at Barton Dam, 2.6 mi upstream, flow computed from records of operation of 

powerplants and records of depth of flow over dam and/or flow through undersluices. 


REMARKS.--Records good. Diversion above station for Ann Arbor municipal supply had negligible effect on natural 

flow prior to 1955, figures of runoff adjusted since. Flow regulated by powerplants prior to May 1962. From 

June 1962 to 1975 occasional regulation for lake level control operations above station. Since 1975 extensive 

regulation of flow exists due to automation of gates at dams above station. Several observations of water 

temperature were made during the year. 


AVERAGE DISCHARGE.--79 years, 456 ft3/s, 8.49 in/yr, adjusted for diversion since 1955. 


EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 5,840 ft3/s Mar. 14, 1918; minimum daily, 4 ft3/s 

Aug. 2, Sept. 11, 1931 (plant leakage), but may be doubtful due to change in leakage. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,440 ft3/s May 2, gage height, 15.75 ft; minimum daily, 68 ft3/s 

Sept. 13. 


DISCHARGE,L
IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 

DAY OCT NOVLDFCLJAN FEBLLMAR APRLLMAY JUNLJUL AUG SEP 

1 130 482 630 621 326 477 700 1340 682 358 351 114 
2 170 623 594 592 395 464 665 2630 566 285 313 97 
3 174 621 616 551 536 447 799 2660 607 277 205 130 
4 205 584 660 515 465 453 832 2180 740 357 253 87 
5 139 592 731 485 424 455 827 1870 719 310 248 118 

6 230 554 758 459 405 518 805 1780 840 271 210 95 
7 185 536 713 454 392 604 907 1770 888 238 227 144 
8 206 566 666 435 379 700 1020 1780 882 218 201 83 
9 199 976 645 419 363 847 978 1520 878 240 193 106 
10 200 776 603 439 351 807 1170 1420 795 221 211 84 

11 175 411 589 456 336 748 1150 1260 720 209 308 79 
12 183 559 531 453 325 688 1020 1140 594 187 268 85 
13 147 620 503 429 315 650 882 1130 563 225 224 68 
14 173 583 476 429 308 621 1230 1030 526 190 225 73 
15 159 533 476 418 310 506 1610 927 548 190 157 84 

16 152 483 576 360 322 551 1430 841 581 177 167 121 
17 183 451 595 376 367 515 1360 800 518 190 166 120 
10 228 416 564 295 378 502 1440 658 404 222 188 125 
19 137 392 568 311 380 530 1520 722 305 301 123 136 
?0 164 527 606 295 447 536 1620 758 291 211 147 189 

21 169 622 617 307 474 517 1490 665 310 209 155 174 
22 187 597 573 319 512 533 1380 782 304 246 146 215 
23 185 595 554 334 555 57.4 977 852 309 236 148 218 
24 136 666 589 324 584 496 941 818 261 194 127 185 
25 195 665 740 306 563 478 844 728 260 164 132 153 

26 144 622 841 319 521 456 1010 810 239 193 125 322 
27 
28 

131 
166 

585 
586 

792 
778 

308 
285 

494 
486 

550 
971 

908 
911 

686 
695 

260 
443 

156 
165 

96 
120 

156 
151 

29 156 629 775 295 --- 1130 838 712 416 223 129 93 
30 151 667 711 335 1210 1020 817 332 244 108 78 
31 199 --- 671 348 851 --- 747 --- 316 118 ---

TOTAL 5358 17519 19741 12272 11713 19435 32284 36528 15781 7223 5789 3883 
MEAN 173 584 637 396 418 627 1076 1178 526 233 187 129 
MAX 
MIN 

230 
130 

976 
392 

841 
476 

621 
285 

584 
308 

1210 
447 

1620 
665 

2660 
658 

888 
239 

358 
156 

351 
96 

322 
68 

MEAN + 
CFSM + 
IN + 

193 
.26 
.31 

603 
.83 
.92 

654 
.90 
1.03 

414 
.57 
.66 

436 
.60 
.62 

645 
.88 
1.02 

1095 
1.50 
1.68 

1197 
1.64 
1.89 

549 
.75 
.84 

258 
.35 
.41 

211 
.29 
.33 

153 
.21 
.23 

CAL YR 1982L MAX
TOTAL 205100 MEAN 562L
3080 MIN 93 MEAN +LCFSM + .80 IN +L
582 10.84
WTR YR 1983L
TOTAL 187526 MEAN 514L2660 MIN 60
MAX 
 MEAN +L 9.95
534 CFSM + .73 IN +L


+ Adjusted for diversion for municipal supply; record furnished by City of Ann Arbor. 




246L STREAMS TRIBUTARY TO LAKE ERIE 


04174800 HURON RIVER AT YPSILANTI, MI 


LOCATION.--Lat 42°14'57", long 83°36'45". in SW1/4 sec.4, T.3 S., R.7 E., Washtenaw County, Hydrologic Unit 

04090005, on left bank 30 ft downstream from bridge on Forest Avenue in Ypsilanti, 4.9 mi downstream from Geddes 

Dam, 5.6 mi upstream from Ford Dam, and at mile 42.8. 


DRAINAGE AREA.--807 mil. 


PERIOD OF RECORD.--June 1974 to current year. 


GAGE.--Water-stage recorder. Altitude of gage is 700 ft from topographic map (nearest 5 ft). 


REMARKS.--Records good except those for periods of no gage-height record, Dec. 7 to Jan. 10, Aug. 19 to Sept. 15, 

which are poor.L
Considerable regulation caused by many dams above station; storage capacity is small. 

Several observations of water temperature were made during the year. 


AVERAGE DISCHARGE.--9 years, 583 ft3/s, 9.81 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,500 ft3/s May 2, 1983, gage height, 12.64 ft; minimum daily, 

64 ft3/s Sept. 4, 1978. 


EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,500 ft3/s May 2, gage height, 12.64 ft; minimum daily, 65 ft3/s 

Sept. 30; minimum gage height, 6.76 ft Sept. 30. 


DISCHARGE,LIN CUBIC FEET PFP SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
MEAN VA, UES 

DAY OCT NOVLDEC JAN FEBLMAR APR MAY JUNLJUL AUG SEP 

1 240 634 750 760 434 595 815 1480 782 468 411 130 
2 250 1000 744 740 625 591 820 3820 663 323 371 120 
3 300 772 737 700 688 540 945 3060 711 372 274 160 
4 200 710 833 650 637 572 976 2370 811 504 310 110 
5 330 708 928 600 545 549 933 1930 793 393 269 140 

6 270 674 927 580 511 672 966 1800 983 308 317 120 
7 287 638 860 560 510 715 1110 1800 1010 327 290 170 
8 283 635 840 540 503 890 1160 1800 946 290 244 110 
9 260 1050 800 520 464 958 1110 1540 936 295 261 130 
10 286 922 780 560 429 963 1340 1480 881 279 237 100 

11 268 572 750 564 458 807 1290 1340 882 268 488 100 
12 253 730 680 602 420 809 1140 1180 675 269 353 100 
13 233 767 640 566 410 761 1050 1220 639 246 310 85 
14 775 709 620 540 393 700 1800 1070 610 244 262 100 
15 232 678 600 530 414 699 1970 1010 658 262 239 120 

16 233 589 720 460 419 667 1620 910 666 238 251 180 
17 244 578 740 460 484 564 1530 871 606 281 197 160 
18 280 533 720 370 511 607 1560 734 539 241 256 146 

19 243 517 720 380 534 618 1620 824 348 371 160 159 
20 ?67 783 760 393 574 639 1700 837 369 326 180 192 

21 238 814 780 400 637 663 1580 769 327 265 180 353 
22 24? 734 730 407 640 617 1470 893 371 311 180 264 

23 ?49 782 700 429 721 625 1110 945 338 272 170 272 
24 ?70 830 740 439 723 594 1040 899 311 228 160 179 
25 231 772 950 413 689 594 928 823 322 242 160 212 

26 209 736 1050 405 632 529 1100 882 313 198 150 355 
27 725 665 1000 387 634 725 985 765 275 209 120 198 
28 226 744 980 377 594 1240 1070 737 660 250 150 189 
29 217 799 960 386 --- 1260 951 819 520 273 160 161 
30 ?36 796 940 473 1290 1200 889 419 397 130 65 

31 307 --- 850 482 950 --- 825 --- 438 145 ---

TOTAL 7884 21871 24829 15673 15233 21013 36889 40322 18364 9388 7385 4880 
MEAN 254 729 801 506 544 742 1230 1301 612 303 238 163 
MAX 330 1050 1050 760 723 1290 1970 3820 1010 504 488 355 
MIN 200 517 600 370 393 529 815 734 275 198 120 65 
CFSM .3? .90 .99 .63 .67 .92 1.52 1.61 .76 .38 .30 .20 
IN. .36 1.01 1.14 .72 .70 1.06 1.70 1.86 .85 .43 .34 .22 

MEAN 655L CFSM .81L
MAX 3230L

wTR YR 1983 TOTAL 225731L CFSM .77L

CAL YR 1982 TOTAL 239207L MIN 110LIN 11.03 


MAX 3820L IN 10.41
MEAN 618LMIN 65L




247 STREAMS TRIBUTARY TO LAKE ERIEL
 

04176500 RIVER RAISIN NEAR MONROE, MI 

(National stream-quality accounting network station) 


LOCATION.--Lat 41°57'38", long 83°31'52", Monroe County, Hydrologic Unit 04100002, on left bank 0.8 mi downstream 

from bridge on Ida Maybee Road, 5.0 mi downstream from Saline River, and 7.5 mi west of Monroe. 


DRAINAGE AREA.--1,042 mi2. 


WATER-DISCHARGE RECORDS 


PERIOD OF RECORD.--September 1937 to current year. Published as "Raisin River at Monroe" 1937-52 and as "River 

Raisin at Monroe" 1952-53. 


REVISED RECORDS.--WSP 954: 1938-40(M), 1941. WSP 1437: 1939, 1948. WSP 2112: Drainage area. 


GAGE.--Water-stage recorder. Datum of gage is 616.26 ft National Geodetic Vertical Datum of 1929. Prior to 

Oct. 1, 1953, at site 9 mi downstream at datum 46.26 ft lower. 


REMARKS.--Water-discharge records good. Diurnal fluctuation caused by powerplants above station prior to 

June 27, 1968. 


AVERAGE DISCHARGE.--46 years, 722 ft3/s, 9.41 in/yr. 


EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 15,300 ft3/s Mar. 16, 1982, gage height, 10.4 ft; maximum 

gage height, 11.16 ft Mar. 15, 1982, backwater from ice; minimum discharge, about 2 ft3/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 and maximum (*): 


LL L
Discharge Gage height Discharge Gage height
LL L
 
Date TimeLL (ft) TimeL (ft)
(ft3/s) DateL(ft3/s) 

L L
Apr. 15L0800 5,330L7.42 3 *8,600L
MayL1600LL *9.12 


Minimum discharge, 108 ft3/s Sept. 16, 17, 19, gage height, 2.12 ft. 


DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

MEAN VALUES 


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

1 213 201 1780 1700 541 621 2150 2330 774 3020 414 155 
2 201 511 1690 1280 642 590 1780 5150 718 2980 451 142 
3 195 906 1510 1030 1220 562 1870 8330 679 2470 480 138 
4 21? 1050 1890 895 1250 541 1990 7870 656 1580 492 136 
5 195 983 2240 800 1240 523 2040 7620 635 1210 399 132 

6 179 834 2590 725 905 522 2100 6110 673 1020 319 133 
7 177 676 2360 688 730 554 2690 4420 807 817 285 132 
8 174 580 2160 644 640 697 2640 3410 899 659 251 137 
9 172 525 1850 608 520 1090 2460 2790 851 545 240 141 
10 176 468 1440 607 460 1340 3030 2290 756 458 226 132 

11 195 449 1140 685 400 1560 2790 1990 689 432 324 124 
12 196 462 960 729 370 1530 2660 1760 628 400 350 122 
13 184 503 832 707 345 1280 2660 1510 601 362 405 123 
14 182 543 728 684 370 1020 3830 1330 580 334 402 116 
15 179 550 672 580 426 859 5060 1210 548 302 317 112 

16 170 550 1140 490 435 751 4490 1100 498 274 282 112 
17 167 518 1590 370 576 670 4700 1000 454 255 295 109 
18 165 482 1530 320 703 616 4150 925 407 273 238 113 
19 161 443 1480 345 869 597 3210 901 365 626 222 116 
20 168 548 1390 370 1070 587 2450 972 341 424 204 123 

21 185 921 1320 400 1140 560 1930 1010 343 362 196 142 
22 202 1100 1220 435 1180 540 1620 1070 331 363 187 150 
23 185 1160 1110 472 1190 540 1400 1440 319 332 178 175 
24 166 1410 1290 470 1130 540 1240 1510 291 313 174 178 
25 159 1370 1930 471 1020 560 1120 1540 273 265 171 179 

26 164 1250 2840 460 879 603 1030 1350 261 252 164 176 
27 168 1130 2520 430 759 833 952 1080 281 244 160 180 
28 165 1040 3080 400 672 2110 898 923 1400 224 160 177 
29 148 1680 3100 400 --- 2240 889 855 2910 216 163 166 
30 131 1850 2650 425 2360 1220 843 2640 225 158 159 
31 151 --- 2190 522 2390 --- 835 --- 294 162 ---

TOTAL 5485 24693 54222 19142 21682 29766 71049 75474 21608 21531 8469 4230 
MEAN 177 823 1749 617 774 960 2368 2435 720 695 273 141 
MAX 213 1850 3100 1700 1250 7390 5060 8330 2910 3020 492 180 
MIN 131 201 672 320 345 522 889 835 261 216 158 109 
CFSM .17 .79 1.68 .59 .74 .92 2.27 2.34 .69 .67 .26 .14 
IN. .20 .88 1.94 .68 .77 1.06 2.54 2.69 .77 .77 .30 .15 

CAL YR 1982 TOTAL 366454LMEAN 1004L CFSM .96L
MAX 14600 MIN 110LLIN 13.08 

WTR YR 1993 TOTAL 357351LMEAN 979 MAXLLLMIN 109LLIN 12.76
8330 CFSM .94L




248 � STREAMS TRIBUTARY TO LAKE ERIE 

04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1966-72, 1978 to current year. 

PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: April 1978 to September 1981. 
WATER TEMPERATURES: March 1966 to September 1972, April 1978 to September 1981. 
SUSPENDED SEDIMENT DISCHARGE: March 1966 to September 1972. 

INSTRUMENTATION.--Water-quality monitor Mar. 23 to July 13, 1981. 

REMARKS.--Quarterly samples collected at gaging station or at bridge .8 mi upstream on Ida Maybee Road. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
SPECIFIC CONDUCTANCE: Maximum daily, 1,020 micromhos Feb. 16, 1979; minimum daily recorded (water years 
1978-81), 263 micromhos Jan. 25, 1981. 

WATER TEMPERATURES: Maximum daily recorded (water years 1967, 1970-1972, 1978-80), 32.0°C July 18, 1972; 
minimum daily, 0.0°C on many days during winter periods. 

SEDIMENT CONCENTRATIONS: Maximum daily 1,430 mg/L Dec. 22, 1967; minimum daily, 1 mg/L on several days in 
1969 and 1970. 

SEDIMENT LOADS: �Maximum daily, 28,000 tons Dec. 22, 1967; minimum daily, 0.29 tons Aug. 31, 1971. 

WATER QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

OXYGEN, COLI- STREP- 
SPE- L DIS- FORM, TOCOCCI 

STREAM- CIFIC L SOLVED FECAL. FECAL. 
FLOW, LCON- LPH LTUR- LOXYGEN, L(PER- L0.7 LKF AGAR 

L

INSTAN- DUCT- (STAND- TEMPER- RIO- LDIS- LCENT um-ME (COLS. 
TIME TANEOUS ANCE LARO LATURE LITY LSOLVED SATUR- (COLS./ PER 

DATE 
L

(CFS) L(UMH0S) LUNITS) L(DEG C) L(NTU) L(MG/L1 LATION) L100 ML) L100 ML) 

NOV 
08... L1430 L573 L657 L7.7 L8.5 L15 L K110 L490 
MAR 
08... L1330 L688 �672 L7.8 L10.0 L9.1 L10.3 L95 L210 L450 

MAY 

17... L1230 L1020 L562 L8.4 L14.5 L15 L11.0 L109 L150 LE210 
AUG 
29... A1415 A167 A694 LR.6 L28.0 L3.9 L11.4 L149 LK110 L3700 

L

mAGNE- LSODIUM POTAS- ALKA- CARBON 
HARD- CALCIUM SIUM, SODIUM, LAD- LSIUM, LINITY DIOXIDE 
NESS LDIS- LDIS- LDIS- LSORP- LDIS- LLAB LDIS- 
(MG/L SOLVED SOLVED SOLVED LTION SOLVED (MG/L SOLVED 
AS L(MG/L (MG/L (MG/L PERCENT RATIO (MG/L AS L(MG/L 

DATE LCAC03) LAS CA) LAS MG) LAS NA) LSODIHM LAS K) LCAC03) AS CO2) 

NOV 
n8... L317 L92 L21 L15 L9 L.4 L4.5 L193 L7.4 

MAR 
08... L307 L88 L21 L18 L11 L.5 L7.0 L210 L6.4 
MAY 
17... L262 L75 L18 L13 L0 L.4 L2.5 L206 L1.6 

AlG 
29... L305 L84 L23 L11 L18 L.8 L7.2 L221 L1.1 

L

SOLIDS, SOLIDS. LNITRO- 
CHLO- LFLUO- LSILICA, RESIDUE SUM OF LSOLIDS, SOLIDS, LGEN, 

L

SULFATE LRIDE, LRIDE, LDIS- LAT 18n LCONSTI- LDIS- L()IS- LNO2.NO3 
DIS- LDIS- LDIS- LSOLVED LDEG. C THENTS, LSOLVED LSOLVED LDIS- 
SOLVED SOLVED SOLVED (MG/L Dig- DIS- (TONS (TONS SOLVED 
(MG/L (MG/L (MG/L AS SOLVED SOLVED PER PER (MG/L 

DATE �AS SO4) LAS CL) LAS F) Lsin?) L(MG/L.) L(MG/L) LAC-FT) LDAY) LAS N) 

NOV 
08w A9 T �36 L.2 L9.6 L410 L392 L.56 L634 L2.7 
MAR 
08... L98 L40 L.2 �4.2 L469 L403 L.64 L871 L2.8 
MAY 
17... L54 L26 L.2 L3.3 L354 L316 L.48 L975 L1.9 

AUG 
29... L86 L45 L.3 L9.8 L491 L420 L.67 L221 L.46 



____
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04176500 RIVER RAISIN NEAR MONROE, MI--CONTINUED 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

DATE 

NOV 
n8... 

MAP 

MAY 
17... 

AllO 

NITRO- NITRO-_ PHDS.. PHOS-_ SEDI- SED. 
GEN, GEN,AM*._ PHOS- PHURUS, PHATE. mENT, SUSP. 

AMMONIA MONIA + PHOS- PHORus, oPTHn, ORTHO, sE0T- nTs- SIEVE 
DIS- ORGANIC PHURUS, DIS- DIS-_ DIS* WENT, CHARGE, oTAm. 

SOLVED TOTAL TOTAL SOLVED SOLvFn SOLVE() SUS- SUS- % FINER 
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L PENDED PENDED THAN 
AS N) AS N1 AS P) AS P)AAS P)_AS PO4)_(MG/L)_(T/DAY)_ .062 MM 

.090 .80 .140 .080 .060 .18 20 31 100 

.130 .80 .100 .060 .060 .18 27 50 92 

.010 .90 .100 .n50 .030 .09 26 72 100 

.020 .60 .120 .080 .060 .18 19 8.6 100 

ALUM- REPYL- CHRO-
INUM, ARSENIC BARIUM, LIum, CADMIUM MIUm, COBALT, COPPER, IPON, LEAD, 
DIS-_DIS-_DIS-_DIS- DTs- DIS- DIS-_DIS-_ DIS- DIS-

SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 
_TIME (UG/L_(UG/L_(UG/L_(UG/L_(lJG/L_(UG/L_(UG/L_(UG/L_(UG/L_(UG/L 

DATE_ AS AL)_AS AS) AS RA) AS RE) AS Co) AS CR) AS CO) AS CU) AS FE)_AS PB) 

NOV 
08... 1430 40 1 79 <1 <1 <1 <3 4 41 <1 

MAR 
08... 1330 <10 1 64 <1 <1 <1 <3 2 5 6 

MAY 
17... 1230 <10 1 56 1 1 <1 3 3 15 <1 

AUG 
29... 1415 40 3 89 <1 <1 3 <3 3 7 1 

MANGA- MOLYR* SELE- STRON-_VANA* 
LITHIUM NESE. MERCURY DENUM, NICKEL, NIUM,_SILVER, TIUM,_DIUM, ZINC, 

DIS- DIS- DIS- DIS- DIS- DIS-_ DIS- DIS-_DIS- DIS-
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED_SOLVED SOLVED_SOLVED SOLVED 
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L_(UG/L (UG/L_(UG/L (UG/L 

DATE AS LI) AS MN) AS HG) AS MO) AS NI) AS SE)_AS AG) AS SR)_AS V) AS ZN) 

NOV 
OR... 5_16_.2_<10_3_<1_ 530_ <6.0 5 

MAP 
OR... 6 34_.2 10_8_<1_<1_450_<6.0_<3 

MAY 
17... 4_7_.1_10_1_ 1_<1_260_6.0_6 

AUG 
29... 21_5_.1_<10_5_<1_<1_630 <6.0 7 
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As the number of streams on which streamflow information is likely to be desired far exceeds the number of stream-gaging stations feasible 

to operate at one time, the Geological Survey collects limited stream-flow data at sites other than stream-gaging stations. When limited stream-

flow data are collected on a systematic basis over a period of years for use in hydrologic analyses, the site at which the data are collected is 

called a partial-record station. Data collected at these partial-record stations are useable in low-flow or floodway analyses, depending on the 

type of data collected. In addition, discharge measurements are made at other sites not included in the partial-record program. These measure­
ments are generally made in time of drought or flood to give better areal coverage to those events. Those measurements and others collected for 

some special reason are called measurements at miscellaneous sites. 


Records collected at partial-record stations are presented in two tables. The first is a table of discharge measurements at low-flow 

partial-record stations and the second is a table of annual maximum stage and discharge at crest-stage stations. Discharge measurements made 

at miscellaneous sites for both low flow and high flow are given in a third table. 


Low-flow partial-record stations 


Measurements of streamflow in the area covered by this report made at low-flow partial-record stations are given in the following table. 

These measurements were made during periods of base flow when streamflow is primarily from ground-water storage. These measurements, when 

correlated with the simultaneous discharge of a nearby stream where continuous records are available, will give a picture of the low-flow 

potentiality of a stream. The column headed "Period of record" shows the water years in which measurements were made at the same, or practically 

the same, site. 


Discharge measurements made at low-flow partial-record stations during water year 1983 


DrainageLMeasurements
Period 


Station No,LStation name 
areaLof 

Location 
L 

(mil)LRecord Date 
Discharge 
(ft3/s) 

Streams tributary to Lake Michigan 

04057580LWhitefish River near Lat 45°57'56", long 86°55'15", in SE' NW4 sec.10,L284L1973-83 12-16-82 264 
Rapid River, MI T.41 N., R.21 W., Delta County, about 800 ft 03-30-83 351 

downstream from Chippeny Creek and 3.5 miles 06-23-83 201 
northeast of Rapid River. 08-09-83 77.4 

04058120LGreen Creek near Lat 46°22'22", long 87°36'21", in N194 sec.19,Ld8.42L1961-65, 10-06-82 b4.94 
Palmer, MI T.46 N., R.26 W., Marquette County, at bridgeL1970-83 03-08-83 b15.0 

on County Highway 565, 4.5 miles south of 06-28-83 b14.3 
Palmer. 09-07-83 b2.61 

04059034LEscanaba River near Lat 45°48'22", long 87°05'51", in SW4 NW' sec.La920L1981-83 12-16-82 c592 
Wells, MI 1, T.39 N., R.23 W., Delta County, 600 ft down- 03-01-83 c558 

stream from Bichler Creek, 2.5 miles upstream 06-21-83 c733 
from mouth and 2.0 miles northwest of Wells. 07-19-83. c390 

04096517LHog Creek tributary Lat 41°57'33", long 84°49'33", in SW' SW' sec.7,L2.61L1969-83 10-26-82 .84 
near Allen, MI T.6 S., R.4 W., Hillsdale County, at Squires 05-24-83 3.34 

Road, 0.3 mile upstream from mouth, 3.0 miles 07-05-83 1.01 
west of Allen. 08-16-83 .90 

04114594LMaple River near Lat 43°02'43", long 84°28'11", in SE' SE', sec.30,L1981-83 10-07-82 18.9 
St. Johns, MI T.8 N., R.1 W., Clinton County, at bridge on 03-07-83 b112 

Colony Road, and 4.5 miles northeast of St. 03-24-83 128 
Johns. 

04119061LPlaster Creek at Lat 42°56'15", long 85°41'24", NE% sec.2,L57.1L1974-83 10-05-82 16.0 
Wyoming, MI T.6 N., R.12 W., Kent County, at Godfrey St., 11-15-82 46.0 

at Wyoming. 02-08-83 29.7 

*04120295LBlack Creek near Lat 43°12'14", long 86°09'52", in NE4 NW4 sec.1,La39L1974-83 10-26-82 37.4 
Muskegon, MI T.9 N., R.16 W., Muskegon County, at bridge on 12-07-82 b230 

Mill Iron Road, 4.8 miles east of Muskegon, 06-28-83 49.3 
and 4.9 miles upstream from mouth. 07-14-83 32.8 

Streams tributary to Lake Huron 

04146450 
L 

North Branch Flint Lat 43°11'18", long 83°22'03", in NW4 sec.24,L223L1979-83 10-06-82 41.4 
River near Columbia­ T.9 N., R.9 E., Lapeer County, on downstream 03-16-83 123 
ville, MI side of bridge on Barnes Lake Road. 06-09-83 133 

07-21-83 b34.4 
09-01-83 30.2 

* Also a crest-stage station. 

a Approximately. 

b Not base flow. 

c Affected by diversion for industrial use. 

d Since 1970, affected by diversion for industrial use. 
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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 of some lower floods may have been obtained but is not published herein. The years given in 

the period of record represent water years for which the annual maximum has been determined. 


Annual maximum discharge at crest-stage partial-record stations during water year 1983 


Annual maximum 


GageL

area of height charge 


Drainage Period 	 Dis-

DateL


Station No.L Location (mil) (feet) (ft3/s)
Station name 	 record 


Streams tributary to Lake Superior 


04041000L Lat 46	 63.1 1913-15#, 04-28-83 8.95 305
Perch River near °31'06", long 88°39'48", in NE; sec.34, 

Sidnaw, MI T.48 N., R.35 W., Baraga County, at State 1957-83 


Highway 28, 2.5 miles east of Sidnaw. 


04044200L	 8.45L
16.5L05-30-83L

Ishpeming, MI 	 T.47 N., R.27 W., Marquette County, at 


bridge on Highway 41A, at Ishpeming. 


Carp Creek at Lat 46°29'11", long 87°41'21", in NW' sec.9, 1970-83L223 


04044813L Lat 46°41'57", long 85°25'19", in NW1/4 SW4 1973-83 04-17-83 b7.35 880
Two Hearted River 201L

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. 


04045538L	 40.7L04-15-83L412
West Branch Waiska Lat 46°21'18", long 84°35'35", in SW NW'L1973-83L6.86L

River near Brimley, sec.29, T.46 N., R.2 W., Chippewa County,
L

MI 	 at bridge on county road, 3.2 miles up-


stream from mouth, and 3.5 miles south of 

Brimley. 

L


04045559L Lat 46°25'07", long 84°28'24", in NW' NE; 1973-83L536
East Branch Waiska 31.9L04-15-83 c10.83L

River near Brimley,L
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 

L


04046000 Black River near °07'05", long 85°21'55", in SE' sec.13, 1951-78*, 04-15-83LL4.82L
Lat 46	 28.0LL 188 

Garnet, MI 	 T.43 N., R.9 W., Mackinac County, on rightL1979-83 


bank 10 ft upstream from footbridge, 15 feet 

downstream from Peters Creek, 3.5 miles up-

stream from Lake Michigan and 4 miles south-

west of Garnet. 


04057900L
Black River near Lat 46°25'08", long 87°53'21", in NE' sec.2, 34.4 1961-68*, 05-31-83 3.98 326 

Republic, MI 	 T.46 N., R.29 W., Marquette County, at 1970-83 


bridge on county road, 4.4 miles east of 

Republic. 


04058400LGoose Lake Outlet Lat 46°23'36", long 87°29'40", in SEA 5E1/4L1965-82*, 5.17L
37.5L05-31-83LL306 

near Sands sec.12, T.46 N., R.26 W., Marquette County,L1983 

Station, MI on left bank, 0.8 mile upstream from mouth, 


and 3.0 miles west of Sands Station. 


04059400L Lat 45°48'38", long 87°22'00", in NW' NW'L1971-77*,L342
Tenmile Creek 38.4L04-14-83 d4.35L

at Perronville, sec.2, T.39 N., R.25 W., Delta County,L1978-83 

MI 1 mile northwest of Perronville. 


Michigamme River 	 Lat 46°23'03", long 87 240LL06-02-83LL2,040 

at Republic, MI 	 T.46 N., R.29 W., Marquette County, on leftL1976-83 


bank 400 feet upstream from county highway 

bridge, 0.3 mile upstream from Trout Falls 

Creek, and 0.6 mile south of Republic. 


04062300L	°58'48", in SE4 sec.18, 1961-75*, 5.45L


04096272LBeebe Creek near Lat 41°57'15", long 84°38'20", in NE; NE1/4L42.4L05-03-83LL390
1975-78*, 6.55L

Hillsdale, MI sec.15, T.6 S., R.3 W., Hillsdale County,L1979-83 


20 feet upstream from bridge on Moore Road, 

1.2 miles northwest of Hillsdale. 


St. Joseph River 1975-77*, 7.13L

at Clarendon, sec.11, T.4 S., R.5 W., Calhoun County,L1978-83 

MI on left bank 5 feet upstream from bridge 


on 22 Mile Road at Clarendon. 


04096340L Lat 42°07'51", long 84°51'56", in SW4 SW4L144L05-08-83LL592 


Portage River 1947-51*, 4.75L

near Vicksburg, T.4 S., R.10 W., Kalamazoo County, on rightL1965-79*, 

MI bank 15 feet upstream from bridge on W Ave.,L1980-83 


04097170L Lat 42°06'53", long 85°29'08", in SW4 sec.16, 68.2LL05-03-83LL123 


2.4 miles east of Vicksburg. 


Rabbit River at 274LL12-26-82L1,580 

Hamilton, MI T.3 N., R.14 W., Allegan County, at bridge 


on State Highway 40, at Hamilton. 


04108645L Lat 42°40'31", long 86°00'13", in NE1/4 sec.6, 1979-83L15.12L


See footnotes at end of table. 
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Annual maximum discharge at crest-stage partial-record stations during water year 1983--Continued 

Annual maximum 

Station No. LStation name 

04112700 LSycamore Creek 
near Mason, MI 

04113090 LCarrier Creek 
near Grand 
Ledge, MI 

04117000 LQuaker Brook 
Near Nashville, 
MI 

Location 

Streams tributary to Lake Michigan--Continued 

Lat 42°36'38", long 84°27'58", in NE' NE; 
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. 

L

Drainage Period 
L

Gage Dis- 

(mil) 
area 

L

record 
L

(feet) (ft3/s) 
of LDate height charge 

39.5 L1975-83 L05-02-83 L9.31 L267 

Lat 42°43'36", long 84°39'16", in SE' SW4 L7.18 L1975-83 L05-02-83 L5.57 L122 
sec.15, T.4 N., R.3 W., Eaton County, at 
bridge on St. Joe Highway, 3.7 miles up- 
stream from mouth, and 4.0 miles south- 
east of Grand Ledge. 

Lat 42°33'57", long 85°05'37", in NA sec.13, L7.60 L1955-75#, L05-02-83 L5.35 L203 
T.2 N., R.7 W., Barry County, on left bank L1976-83 
150 feet upstream from culvert on county 
road, 500 feet upstream from small tributary, 
and 2.5 miles south of Nashville. 

04119055 

04119160 

*04120295 

04122025 

04122223 

04122230 

04124500 

04126600 

04127850 

04139000 

04140200 

04140500 Rifle River at 
Selkirk, MI 

Klacking Creek near 
Selkirk, MI 

North Branch 
Pentwater River 
near Pentwater, 
MI 

Lat 42°54'46", long 85°39'02", in SE' sec.7, L46.6 L1974-83 L12-03-82 L9.39 L868 
T.6 N., R.11 W., Kent County, on right down- 
stream side of bridge on 28th Street, at 
Grand Rapids. 

Lat 42°54'09", long 85°45'46", in SE; sec.18, L50.5 L1974-83 L12-03-82 L8.55 L790 
T.6 N., R.12 W., Kent County, on right down- 
stream side of bridge on Wilson Avenue, at 
Grandville. 

Lat 43°12'14", long 86°09'52", in NA NW4 La39 L1974-83 L12-03-82 L4.01 L274 
sec.l, T.9 N., R.16 W., Muskegon County, at 
bridge on Mill Iron Road, 4.8 miles east of 
Muskegon. 

Lat 43°20'50", long 85°56'22", in SEA NE' La2,400 L1979-83 L12-05-82 L14.55 6,740 
sec.14, T.11 N., R.14 W., Newaygo County, 
at bridge on Warner Road, in Bridgeton. 

Lat 43°43'27", long 86°22'36", in NW' SW4 L76.6 L1975-83 L07-31-83 L3.95 L348 
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. 

Lat 43°47'42", long 86°21'30", in NE; SE; 
L

42.3 L1975-83 L12-04-82 L2.92 L247 
sec,8, T.16 N., R.17 W., Oceana County, 
at bridge on U.S. Highway 31, 3.5 miles 
northeast of Pentwater. 

Lat 44°06'09", long 85°31'02", in NE4 NW' La63 L1953-63*, L12-04-82 L4.59 L310 
sec.28, T.20 N., R.10 W., Osceola County, L1964-83 
75 feet downstream from highway bridge, 
3.0 miles west of Tustin. 

Lat 44°36'02", long 86°05'57", in NW4 NW1/4 La170 L1975-83 L12-06-82 L2.70 L528 
sec.2, T.25 N., R.15 W., Benzie County, at 
bridge on U.S. Highway 31, 1.2 miles south 
of Benzonia. 

Lat 45°11'48", long 84°57'26", in NW4 SW4 L64.2 L1975-83 L09-18-78 L3.47 Le314 
sec.5, T.32 N., R.5 W., Charlevoix County, L 03-31-79 L4.15 Le422 
at culvert on Dam Road, 0.3 mile downstream L 04-09-80 L3.34 e294 
from nonoperative hydroelectric plant, 2.8 L 04-04-81 L4.44 e478 
miles southeast of Boyne City. L 05-07-83 L3.80 L365 

Streams tributary to Lake Huron 

Lat 44°23'45", long 84°02'50", in SE' SE; L29.7 L1950-72*, L04-15-83 L6.26 L444 
sec.10, T.23 N., R.3 E., Ogemaw County, L1973-83 
2.7 miles southwest of Lupton. 

Lat 44°20'05", long 84°08'46", in NE' NE; 
L

7.51 L1953-83 L04-15-83 L1.86 L99 
sec.2, T.22 N., R.2 E., Ogemaw County, 
at bridge on Campbell Road, 4.0 miles 
northwest of Selkirk. 

Lat 44°18'48", long 84°04'10", in SE' NE' 
L

117 L1950-82*, 
sec.9, T.22 N., R.3 E., Ogemaw County, L1983 L04-15-83 La4.51 f1,140 
at bridge on State Road, at Selkirk. 

East Branch Pine 
River near Tustin, 
MI 

Betsie River near 
Benzonia, MI 

Boyne River near 
Boyne City, MI 

Houghton Creek 
near Lupton, MI 

Plaster Creek at 
Grand Rapids, MI 

Buck Creek at 
Grandville, MI 

Black Creek near 
Muskegon, MI 

Muskegon River at 
Bridgeton, MI 

Pentwater River 
near Hart, MI 

See footnotes at end of table. 
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Annual maximum discharge at crest-stage partial-record stations during water year 1983--Continued 


L L
 
Station No.L
Station name 


04141000 South Branch 
Shepards Creek 
near Selkirk, 
MI 

04144180 Jones Creek near 
Gaines, MI 

04144200 Porter Drain near 
Gaines, MI 

04144220 Jones Creek at 
Duffield, MI 

04146020 South Branch Flint 
River near Mill-
ville, MI 

04147800 Powers-Cullen Drain 
near Genesee, MI 

04147900 Lefler-Scothan 
Drain near Otis-
ville, MI 

04148120 Kearsley Creek 
near Atlas, MI 

04148139 Black Creek near 
Davison, MI 

04148144 Chipmunk Creek 
near Genesee, MI 

04148200 Swartz Creek near 
Holly, MI 

04148255 Swartz Creek near 
Grand Blanc, MI 

04148260 Swartz Creek near 
Swartz Creek, MI 

04148265 Kimball Drain near 
Swartz Creek, MI 

04148270 West Branch Swartz 

Creek near Swartz 

Creek, MI 


04148410 Thread Creek near 

Goodrich, MI 


Location 


Streams tributary to Lake Huron--Continued 


Lat 44°18'28", long 84°05'13", in SE' SE4 

sec.8, T.22 N., R.3 E., Ogemaw County,on 

right bank 200 feet upstream from mouth, 

600 feet west of bridge on Bedtelyon Road, 

and 1.1 miles southwest of Selkirk. 


Lat 42°53'02", long 83°52'27", in Sal sec.28, 

T.6 N., R.5 E., Genesee County, at bridge 

on Baldwin Road, 1.7 miles northeast of 

Gaines. 


Lat 42°53'26", long 83°50'59", in SE' sec.27, 

T.6 N., R.5 E., Genesee County, at bridge 

on Seymour Road, 3.2 miles east of Gaines. 


Lat 42°54'45", long 83°54'27", in 5E4 sec.17, 

T.6 N., R.5 E., Genesee County, at bridge 

on Grand Blanc Road, 1.0 mile south of 

Duffield. 


Lat 43°04'44", long 83°18'25", in SW4 sec.29, 

T.8 N., R.10 E., Lapeer County, on down­
stream right wingwall of bridge on Saginaw 

Road, 1.6 miles north of Lapeer. 


Lat 43°05'33", long 83°33'31", in SW', sec.18, 

T.8 N., R.8 E., Genesee County, at bridge 

on Coldwater Road, 3.3 miles southeast of 

Genesee. 


Lat 43°08'11", long 83°32'27", in NE' sec.5, 

T.8 N., R.8 E., Genesee County, at bridge 

on Frances Road, 2.2 miles south of Otis-

ville. 


Lat 42°57'15", long 83°32'42", in NE4 sec.5, 

T.6 N., R.8 E., Genesee County, at bridge 

on Jordan Road, 1.2 miles north of Atlas. 


Annual maximum 


L
 
Drainage Period Gage Dis-
L
L
area of Date height charge
LL
 
(mil) record (feet)L
(ft3/s) 


1.15 1951-78t, 04-15-83 3.21 43 

1979-83 


7.60L05-02-83L67
1970-83L5.45L


4.68L05-02-83L40
1970-83L3.24L


23.4L05-02-83L285
1970-83L7.47L


1974-83 05-02-83 <6.90 <470
160L


9.17L05-02-83L108
1970-83L2.66L


4.90L05-02-83L58
1970-83L4.57L


55.6L04-14-83L189
1970-83L6.73L


Lat 43°01'28", long 83°33'24", in SE' sec.7,L1970-83L5.69L
22.8L05-02-83L173 

T.7 N., R.8 E., Genesee County, at bridge 

on Irish Road, 2.0 miles west of Davison. 


Lat 43°04'01", long 83°36'59", in SE sec.27,L1970-83L3.71L
5.49L05-02-83L126 

T.8 N., R.7 E., Genesee County, at culvert 

on Genesee Road, 3.1 miles south of Genesee. 


Lat 42°49'39", long 83°37'42", in SW' sec.15, 1956-75t, 2.85L
12.1LL05-02-83LL42 

T.5 N., R.7 E., Oakland County, on rightL1976-83 

bank 25 feet downstream from bridge on 

Elliot Road, 2.4 miles north of Holly. 


36.0LL05-02-83L70
Lat 42°53'09", long 83°41'29", in 5E4 sec.25, 1970-83L4.16L

T.6 N., R.6 E., Genesee County, at bridge 

on Baldwin Road, 4.1 miles southwest of 

Grand Blanc. 


Lat 43°58'22", long 83°45'43", in SW4 sec.28,L1970-83L5.91L
67.3L05-02-83L314 

T.7 N., R.6 E., Genesee County, at bridge 

on Bristol Road, 3.9 miles east of Swartz 

Creek. 


Lat 42°55'15", long 83°49'51", in NE4 sec.14, 

T.6 N., R.5 E., Genesee COunty, at bridge 

on Morrish Road, 2.4 miles south of Swartz 

Creek. 


Lat 42°58'22", long 83°46'08", in SW1/4 sec.28, 

T.7 N., R.6 E., Genesee County, at bridge 

on Bristol Road, 3.2 miles east of Swartz 

Creek. 


Lat 42°53'19", long 83°32'10", in SE' sec.29, 

T.6 N., R.8 E., Genesee County, at bridge 

on Baldwin Road, 2.4 miles southwest of 

Goodrich. 


10.6L05-02-83L123
1970-83L4.90L


40.6L05-02-83L500
1970-83L7.00L


28.8 1970-83 05-02-83 <3.2 <99 


See footnotes at end of table. 
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Annual maximum discharge at crest-stage partial-record stations during water year 1983--Continued 

Annual maximum 

Station No. LStation name 

04148610 LCole Creek near 
Flushing, MI 

04148620 LFreeman Drain near 
Montrose, MI 

Location 

Streams tributary to Lake Huron--Continued 

Lat 43°02'44", long 83°51'06", in SW' sec.35, 
T.8 N., R.5 E., Genesee County, at bridge 
on Potter Road, 1.2 miles south of Flushing. 

Lat 43°07'04", long 83°53'37", in SE% sec.5, 
T.7 N., R.5 E., Genesee County, at bridge 
on Mt. Morris Road, 4.0 miles south of 
Montrose. 

L

Drainage Period 
L

Gage Dis- 
area Lof LDate height charge 

L

(mil) record 
L

(feet) (ft3/s) 

L

8.51 L1970-83 L05-02-83 L6.17 L167 

L

8.21 L1970-83 L05-02-83 L6.18 L276 

Lat 43°08'04", long 83°50'03", in SE' sec.35, L11.9 L1970-83 L05-02-83 L6.41 L200 
T.9 N., R.5 E., Genesee County, at bridge on 
Morrish Road, 4.1 miles,  southeast of Montrose. 

Lat 43°09'46", long 83°50'14", in SE% sec.23, L15.0 L1970-83 L05-02-83 L4.89 L201 
T.9 N., R.5 E., Genesee County, at bridge 
on Wilson Road, 3.1 miles east of Montrose. 

Lat 43°12'42", long 83°48'54", in SE% sec.1, L28.2 L1970-83 L05-02-83 L8.57 L418 
T.9 N., R.5 E., Genesee County, at bridge 
on Elms Road, 4.7 miles northeast of 
Montrose. 

Lat 43°12'54", long 83°45'55", in NW% sec.4, L3.70 L1970-83 L05-02-83 L3.15 L58 
T.9 N., R.6 E., Genesee County, at bridge 
on Weir Road, 3.0 miles northwest of Clio. 

Lat 43°01'31", long 83°54'41", in NE% sec.7, L17.3 L1970-83 L05-02-83 L9.30 L760 
T.7 N., R.5 E., Genesee County, at bridge 
on Duffield Road, 3.7 miles southwest of 
Flushing. 

Streams tributary to St. Clair River 

Lat 42°52'49", long 82°34'04", in NE' sec.9, L135 L1974-83 L05-02-83 L17.19 1,700 
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 

Lat 42°38'00", long 83'13'28", in NW% sec. L123 L1935-40, L05-02-83 L4.32 1,070 
36, T.3 N., R.10 E., Oakland County, at L1956-824, 
bridge on Auburn Road, at Auburn Heights. L1983 

Lat 42°46'03", long 83°13'12", in NE' sec.13, L38.5 L1959-754, L04-14-83 L3.14 L146 
T.4 N., R.10 E., Oakland County, on left L1976-83 
bank 100 feet upstream from railroad bridge, 
1.6 miles southeast of Lake Orion, and 2.8 
miles upstream from Trout Creek. 

Lat 42°43'53", long 83°06'02", in SE% sec.25, L22.5 L1965-83 L05-02-83 L3.28 L138 
T.4 N., R.11 E., Oakland County, at bridge 
on Huron-Clinton Metropolitan Park Road, and 
3.4 miles west of Washington. 

Lat 42°54'59", long 83°02'42", in NE' sec.28, L9.56 L1959-62, L05-02-83 L<3.72 L<167 
T.6 N., R.12 E., Lapeer County, at bridge L1963-684, 
on State Highway 53, at Almont. L 1969-83 

Lat 42°49'11", long 82°58'35", in NW% sec.31, L49.7 L1959-64, L05-02-83 L3.79 L771 
T.5 N., R.13 E., Macomb County, at bridge L1965-694, 
on 33 Mile Road, 2.2 miles northeast of Romeo. L1970-83 

Lat 42°43'50", long 82°54'23", in NE1/4  sec.34, L89.6 L1959-67, L05-02-83 L6.59 1,260 
T.4 N., R.13 E., Macomb County, on left bank L1968-724, 
at bridge on 27 Mile Road, 1.9 miles north- L1973-83 
west of Meade. 

Lat 42°47'41", long 82°52'58", in SW% sec.1, L10.0 L1971-83 L05-02-83 L5.55 L220 
T.4 N., R.13 E., Macomb County, at bridge 
on North Road, 3.4 miles south of Armada. 

Lat 42°28'24", long 82°51'08", in NW' sec.6, L14.9 L1959-65, L05-02-83 Lg15.36 Lf390 
T.4 N., R.14 E., Macomb County, at bridge 
L

1966-704, 
on 32 Mile Road, 3.0 miles southeast of 
L

1971-83 
Armada. 

Lat 42°45'46", long 82°50'57", in NW% sec.19, L36.1 L1959-67, L05-02-83 L7.95 L849 
T.4 N., R.14 E., Macomb County, at bridge 
L

1968-724, 
on 29 Mile Road, 3.4 miles northwest of 
L

1973-83 
New Haven. 

04148640 
L

Armstrong Creek 
near Montrose, MI 

04148740 
L

Central-Stadler 
Drain near 
Montrose, Na 

04148800 
L

Pine Run near 
Montrose, MI 

04148900 
L

Silver Creek near 
Clio, MI 

04149300 
L

Misteguay Creek 
near Flushing, MI 

04160350 
L

Pine River near 
Rattle Run, MI 

04161000 
L

Clinton River at 
Auburn Heights, 
MI 

04161500 
L

Paint Creek near 
Lake Orion, MI 

04161760 
L

West Branch Stony 
Creek near 
Washington, MI 

04164010 
L

North Branch 
Clinton River at 
Almont, MI 

04164050 
L

North Branch 
Clinton River 
near Romeo, MI 

04164150 
L

North Branch 
Clinton River 
near Meade, MI 

04164200 
L

Coon Creek near 
Armada, MI 

04164350 
L

Highbank Creek 
near Armada, MI 

04164360 
L

East Branch Coon 
Creek near New 
Haven, MI 

See footnotes at end of table. 
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Annual maximum discharge at crest-stage partial-record stations during water year 1983--Continued 


Annual maximum 


Drainage Period Gage Dis-

area of Date height charge 


Station No. Station name Location (mil) record (feet) (ft3/s) 


Streams tributary to Lake St. Clair--Continued 


04164400 Deer Creek near Lat 42°42'39", long 82°51'32", in NW' sec.6, 12.7 1959-60, 05-02-83 7.20 434 

Meade, MI 	 T.3 N., R.14 E., Macomb County, at bridge 1961-65*, 


on 251/2 Mile Road, 0.9 mile southeast of 1966-83 

Meade. 


04164450 McBride Drain Lat 42°41'14", long 82°55'14", in NE':, NE1/4 5.79 1960-64t, 05-02-83 7.42 107 

near Macomb, MI 	 sec.16, T.3 N., R.13 E., Macomb County, at 1965-83 


bridge on 24 Mile Road, 2.2 miles southeast 

of Macomb. 


Lat 42 long 82°59'44", in SE'L 05-02-83
04164600 Middle Branch °42'03",Lsec.2, 22.2 1959-64, 11.70 879 

Clinton River T.3 N., R.12 E., Macomb County, at bridge 1965-69*, 

near Macomb, MI on Schoenherr Road, 2.0 miles West of 1971-83 


Macomb. 


04164800 Middle Branch Lat 42°42'23", long 82°57'33", in SIN sec.5, 41.0 1959-62, 05-02-83 13.67 1,130 

Clinton River T.3 N., R.13 E., Macomb County, at bridge 1963-68*, 

at Macomb, MI on Romeo Plank Road, 0.4 mi north of Macomb. 1969, 


1970-82*, 

1983 


04165200 Gloede Ditch near Lat 42°37'39",Llong 82°57'10",L16.0 1959, 05-02-83 349
in S1V1/4 sec.32, 16.17 

Waldenburg, MI T.3 N., R.13 E., Macomb County, 2.2 miles 1960-64*, 


south of Waldenburg. 1965-83 


Streams tributary to Detroit River 


Lat 42°20'55",L	 9.86
04167000 Middle River Rouge long 83°18'45", in SW', NW1/4 99.9 1931-33*, 05-02-83 1,930 

near Garden City, sec.6, T.2 S., R.10 E., Wayne County, on 1948-77t, 

MI right bank 200 feet downstream from bridge 1978-83 


on Inkster Road, 1.8 miles northeast of 

Garden City. 


04168660 Frank and Poet 	 sec.13, 19.3 1972-83 05-02-83 8.68
Lat 42°09'19", long 83°12'22", in NW'LL 400 

Drain at Trenton, T.4 S., R.10 E., Wayne County, at bridge 

MI on King Road, at Trenton. 


Streams tributary to Lake Erie 


04168800 Huron River near Lat 42°41'35", long 83°29'56", in NW', SE' 14.0 1974-83 05-02-83 <1.95 <58 

Andersonville, MI 	 sec.3, T.3 N., R.8 E., Oakland County, on 


downstream side of culvert on White Lake 

Road, 2.5 miles south of Andersonville. 


04173250 Mill Creek near Lat 42°15'56", long 83°56'45", in NE; sec.34, 47.3 1973-83 05-02-83 10.24 669 

Lima Center, MI 	 T.2 S., R.4 E., Washtenaw County, at 


Guenther Road, 2.0 miles upstream from 

North Fork Mill Creek, and 2.2 miles south 

of Lima Center. 


04175960 South Branch River Lat 41°55'03", long 84°00'37", in Sal sec.25, 165 1979-83 05-03-83 11.41 1,720 

Raisin near T.6 S., R.3 E., Lenawee County, at Howell 

Adrian, MI Highway, 2.0 miles northeast of Adrian. 


04176000 River Raisin near Lat 41°54'15", long 83°58'50", in NW' sec.5, 463 1954-78*, 05-03-83 14.72 5,160 

Adrian, MI T.7 S., R.4 E., Lenawee County, at Academy 1979-83 


Road, 1.7 miles east of Adrian. 


04176400 Saline River near Lat 42°07'50", long 83 sec.18, 1966-77t, 11.75
°46'35", in SW'L94.6 05-02-83 1,900 

Saline, MI T.4 S., R.5 E., Washtenaw County, at bridge 1978-83 


on Maple Road, 2.8 miles south of Saline. 


t Operated as a continuous-record gaging station. 

*Also a low-flow partial-record station. 

a Approximately. 

b Backwater from Lake Superior or sand bar at mouth. 

c Maximum gage height, 11.50 ft, Mar. 8, 1983, backwater from ice. 

d Maximum gage height, 5.03 ft, Mar. 9, 1983, backwater from ice. 

e Revised. 

f Computed on basis of correlation with nearby stations. 

g Backwater from log jam. 


http:83sec.18
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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 (*). 


Stream 


Iron River 


Skunk Creek 


Swan Creek 


North Branch 

Rice Creek 


South Branch 

Rice Creek 


do 


Rice Creek 


do 


do 


Dickinson 

Creek 


do 


Unnamed 

tributary 


Unnamed 

tributary 


Unnamed 

tributary 


Wonadoga Creek 


Unnamed 

tributary 


Kalamazoo 

River 


DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1983 


Tributary to Location 

Drainage 
area 
(mil) 

Streams tributary to Lake Michigan 

Brule River Lat 46°03'31", long 88°37'38", in SE' SW' 92.1 

sec.l, T.42 N., R.35 W.,L
Iron County, at 

County Highway 424, in Caspian, 5.0 mi up-

stream from mourn. 


East Branch Lat 46°01'51", long 87°49'46", in SE' SE':, 14.5 

Sturgeon River sec.17, T.42 N., R.28 W., Dickinson County, 


0.3 mile upstream from mouth, 2.2 miles 

north of Felch, MI. 


St. Joseph River Lat 41°53'30",L sec.4,
long 85°21'02", in NE'L

T.7 S., R.9 W., St. Joseph County, at 

Needham Road, 4.0 miles northwest of Burr 

Oak, MI. 


Rice Creek Lat 42°21'05",Lin SE4 sec.25,
long 84°43'02",L

T.1 S., R.4 W., Calhoun County, at 30 Mile 

Road, 5.0 miles northeast of Albion, MI. 


do Lat 42°47'23", long 84°45'21", in NE'LL
sec.22, 

T.2 S., R.4 W., Calhoun County, at 28 Mile 

Road, 3.0 miles north of Albion, MI. 


°17'51",L sec.18,
do Lat 42 long 84°49'48", in NE'L

T.2 S., R.5 W., Calhoun County, at 24 Mile 

Road, 5.0 miles northwest of Albion, MI. 


Kalamazoo River Lat 42°17'42", long 84°51'52", in SW', sec. 

14,T.2 S., R.5 W., Calhoun County, at 

221/2 Mile Road, 4.0 miles northeast of 

Marshall, MI. 


do Lat 42°17'32", long 84°54'25", in SE' sec. 

17, T.2 S., R.5 W., Calhoun County, at 20 

Mile Road, 2.2 miles northeast of Marshall, 

MI. 


do Lat 42 long 84°55'50", in SW1/4
°16'30",L sec. 

19, T.2 S., R.5 W., Calhoun County, at 

Michigan Avenue, 0.5 mile east of Marshall, 

MI. 


Battle Creek 	 Lat 42°17'30", long 85°04'07" in SW; sec.12, 

T.2 S., R.7 W., Calhoun County, at H Drive, 

2.5 miles north of Ceresco, MI. 


do Lat 42°17'33", long 85°06'38", in SE'LL
sec. 

15,T.2 S., R.7 W., Calhoun County, at F 

Drive N., 3.0 miles northwest of Ceresco, 

MI. 


Kalamazoo Lat 42°17'58", long 85°07'43",L
in /0,- sec.16, 

River 	 T.2 S., R.7 W., Calhoun County, 0.1 mile 


above mouth, 1.0 mile southeast of Battle 

Creek, MI. 


do 
 Lat 42°18'38", long 85°08'12", in SW4 sec.9, 

T.2 S., R.7 W., Calhoun County, at Michigan 

Avenue, in Battle Creek, MI. 


Battle Creek Lat 42°22'55",Lin SW1/4
long 85°03' 36",Lsec.18, 

T.1 S., R.6 W., Calhoun County, at junction 

of Bellevue and 12 Mile Roads, 2.3 miles 

east of Pennfield, MI. 


do 
 Lat 42°22'12", long 85°07 '44", in NE; sec.21, 

T.1 S., R.7 W., Calhoun County, at Q Drive 

N., 2.0 miles northeast of Battle Creek, MI. 


Kalamazoo River 	 Lat 42°20'50", long 85°12'08", in NE4 sec.35, 

T.1 S., R.8 W., Calhoun County, at Wabascan 

Road in Battle Creek, MI. 


Lake Michigan 	 Lat 42°17'05", long 85°30'50", in NE1/4 sec.19, a1,010 

T.2 S., R.10 W., Kalamazoo County, at 

River Street in Comstock, MI. 


Measured 

previously 

(water 

years) 


1948-80# 


1973-76, 

1978-82 


1982 


Measurements 


Discharge 

DateL
(ft3/s) 


07-19-83L
*83.6 

08-09-83L
*76.2 

09-14-83L
*72.4 

09-21-83L
261 


12-29-82L
21.7 

03-10-83L
41.7 

05-25-83L
58.6 


*b22.3
07-19-83L


*b6.02
09-27-83L


09-27-83L
*b8.47 


09-27-83L
*b14.1 


*b28.2
09-27-83L


b38.3
09-27-83L


b46.2
09-27-83L


04-26-83L
*1.91 

06-09-83L
*2.69 

07-08-83L
*.48 

08-09-83L
*.53 


04-26-83L
*4.08 

06-09-83L
*6.48 

07-08-83L
*3.03 

08-09-83L
*2.17 


04-26-83L
*1.38 

06-09-83L
*1.22 

07-08-83L
*1.01 

08-09-83L
*.96 


04-26-83L
*1.52 

06-09-83L
*2.47 

07-08-83L
*1.57 

08-09-83L
*1.31 


04-26-83L
*1.83 

06-09-83L
*2.04 

07-08-83L
*.78 

08-09-83L
*.67 


04-26-83L
*53.6 

06-09-83L
*47.9 

07-08-83L
*18.4 

08-09-83L
*16.1 


*.47 

06-09-83L

04-26-83L


*.56 

07-08-83L
*.17 

08-09-83L
*.24 


10-12-82L
*b568
#1931, 

1933-1980 


See footnotes at end of table. 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1983--CONTINUED 

Measured LMeasurements 
Drainage Lpreviously 
area L(water LDischarge 

Stream LTributary to LLocation L (mil) Lyears) LDate L(ft3/s) 

Streams tributary to Lake Michigan--continued 

Portage Creek LKalamazoo River LLat 42°17'03", long 85°34'45", in sec.22, T.2 S., L 10-12-82 *b42.2 
R.11 W., Kalamazoo County, at Vine Street 
in Kalamazoo, MI. 

Gun River Ldo LLat 42°28'07", long 85°39'25", in SW, sec.18, L 10-12-82 *b60.6 
T.1 N., R.11 W., Allegan County, at 11th 
Street, 1.0 mile northeast of Otsego, MI. 

Kalamazoo River LLake Michigan LLat 42°27'45", long 85°42'07", in sec.22, T.1 N., L 10-12-82 *b840 
R.12 W., Allegan County, at North Street in 
Otsego, MI. 

Pine Creek LKalamazoo River LLat 42°27'22", long 85°44'07", in sec.21, L1976 L10-12-82 *b53.0 
T.1 N., R.12 W., Allegan County, at Jefferson 
Road, 1.0 mile west of Otsego, MI. 

Red Cedar LGrand River LLat 42°41'12", long 84°08'12", in NE14 sec.15, L 10-05-82 L*b8.39 
River L T.3 N., R.3 E., Livingston County, at 

Garden Lane Road at Fowlerville, MI. 

do Ldo LLat 42°40'37", long 84°05'37", in SW4 sec.3, L 10-05-82 L*b12.1 
T.3 N., R.3 E., Livingston County, at Gregory 
Road, 1.6 miles northwest of Fowlerville, MI. 

do Ldo LLat 42°41'12", long 84°08'12", in SW4 sec.32, L 10-05-82 L*b11.9 
T.4 N., R.3 E., Livingston County, at Stow 
Road, 3.6 miles northwest of Fowlerville, MI. 

do Ldo LLat 42°41'17", long 84°17'22", in SE' sec.35, L 08-10-83 Lb33.0 
T.4 N., R.1 E., Ingham County, above confluence 
with Deer Creek at Grand River Road at 
Williamston, MI. 

Fish Creek LMaple River LLat 43°14'59", long 84°58'52", in SE; sec.14, L 09-26-83 Lb31.4 
T.10 N., R.6 W., Montcalm County, at Sidney 
Road, 3.3 miles southwest of Crystal, MI. 

West Branch LFish Creek LLat 43°14'33", long 85°45'04", in NW' sec.22, L 09-26-83 Lb22.3 
Fish Creek L T.10 N., R.6 W., Montcalm County, at 

Townhall Road, 5.1 miles west of Crystal, MI. 

do Ldo LLat 43°14'45", long 84°57'17", in NW' sec.19, L 09-26-83 Lb60.1 
T.10 N., R.5 W., Montcalm County, at Senator 
Road, 2.5 miles southwest of Crystal, MI. 

do Ldo LLat 42°14'30", long 84°54'56", in SW4 sec.21, L92.8 L1963-65 L09-26-83 Lb58.5 
T.10 N., R.5 W., Montcalm County, at Crystal 
Road, 1.0 mile south of Crystal, MI. 

do Ldo LLat 43°13'03", long 84°53'09", in NE; sec.34, L1972 L09-26-83 Lb61.8 
T.10 N., R.5 W., Montcalm County, at Boll- 
inger Road, 2.7 miles northwest of Carson 
City, MI. 

do Ldo LLat 43°12'23", long 84°52'33", NE1/4  sec.2, T.9 N., L 09-26-83 Lb66.1 
R.5 W., Montcalm County, at Condensery Road, 
2.0 miles north of Carson City, MI. 

Prairie Creek LGrand River LLat 43°01'53", long 85°00'41", in NW' sec.3, L 07-15-83 *b19.2 
T.7 N., R.6 W., Ionia County, at Nickle 
Plate Road, 3.5 miles northeast of Ionia, MI. 

do Ldo LLat 43°01'17", long 85°01'25", in SE', sec.4, L 07-15-83 *b26.1 
T.7 N., R.6 W., Ionia County, below Sterner 
Hydro Dam, 3.0 miles northeast of Ionia, MI. 

do Ldo LLat 43°00'43", long 85°01'02", in NE; sec.9, L 07-15-83 *b30.9 
T.7 N., R.6 W., Ionia County, at Welch Road, 
2.8 miles northwest of Ionia, MI. 

do Ldo LLat 43°59'30", long 85°01'43", in SW4 sec.16, L89.6 L1955, L07-15-83 *b27.6 
T.7 N., R.6 W., Ionia County, at M-21, 1.5 
L

1960-61, 
miles east of Ionia, MI. L 1963-65, 

1975 

Buck Creek 

do 

do LLat 42°48'42", long 85°41'44", in NW' sec.23, 
T.5 N., R.12 W., Kent County, at 84th Street, 
1.5 miles east of Byron Center, MI. 

do LLat 42°50'27", long 85°40'21", in SRI sec.1, 
T.5 N., R.12 W., Kent County, at 68th Street, 
0.5 mile east of Cutlerville, MI. 

08-23-83 Lb2.15 

08-23-83 Lb8.72 

See footnotes at end of table. 
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DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1983--CONTINUED 

Measured Measurements 

Stream Tributary to Location 

Drainage�previously 
area�(water
(,i2) years) Date 

Discharge
(ft3/s) 

Streams tributary to Lake Michigan 

Buck Creek Grand River Lat 42°46'18",�long 85°40'57",�in 5E1/4 sec.26, 
T.6 N., R.12 W., Kent County, at Clyde Park 
Avenue, at Wyoming, MI. 

40.0 1952-53 08-23-83 b20.3 

do do Lat 42°53'27",�long 85°43'27",�in SW' �sec.22, 
T.6 N., R.12 W., Kent County, at Byron 
Center Road, at Wyoming, MI. 

44.2 1952-53 08-23-83 b23.7 

do do Lat 42°54'13", long 85°46'21", in SE' sec.18, 
T.6 N., R.12 W., Kent County, at South 
Canal Avenue, at Grandville, MI. 

1962 08-23-83 b27.1 

Clam River Muskegon River Lat 44°15'15", long 85°24'35", in SE' SM 
sec.33, T.22 N., R.9 W., Wexford County, 
downstream from dam in Cadillac, MI. 

1970 06-28-83 
07-12-83 
08-16-83 
08-31-83 

b3.73 
*b5.41 
*b5.50 
b4.20 

09-14-83 *b4.36 

do do Lat 44°15'25", long 85°24'10", in NM SE' 
sec.33, T.22 N., R.9 W., Wexford County, 
at Smith Road, in Cadillac, MI. 

06-28-83 
07-12-83 
08-16-83 
08-31-83 

b4.13 
*b3.41 
*b4.39 
b4.50 

do do Lat 44°16'00", long 85°23'40", in SE' Sal 
sec.28, T.22 N., R.9 W., Wexford County 
at Plett Road, in Cadillac, MI. 

1975 06-28-83 
07-12-83 
08-16-83 

b6.28 
*b7.40 
*b6.24 

08-31-83 b7.40 

do do Lat 44°16'55", long 85°22'30", in SM SE' 
sec.22, T.22 N., R.9 W., Wexford County 
at Boon Road, 1.0 mile north of Cadillac, MI. 

1975 06-28-83 
06-29-83 
07-12-83 

b5.65 
b4.32 

*b5.47 
08-16-83 *b5.84 
08-31-83 b5.50 
09-14-83 *b5.71 

do do Lat 44°17'08", long 85°21'25", in NE4 SE' 
sec.23, T.22 N., R.9 W., Wexford County, 
at trailer park on Boon Road, 2.5 miles 
northeast of Cadillac, MI. 

06-28-83 
06-29-83 
07-12-83 
08-16-83 

b5.41 
b3.72 

*b3.64 
*b4.12 

08-31-83 b4.20 
09-14-83 *b4.41 

do do Lat 44°17'09",�long 85'20'10",�in SF.' SE' 
sec.24, T.22 N., R.9 W., Wexford County, 
at County Line Road, 3.0 miles east of 
Cadillac, MI. 

1975 06-28-83 
07-12-83 
08-16-83 
08-31-83 

b6.73 
*b4.02 
*b3.90 
b3.50 

09-14-83 *b3.25 

do do Lat 44°17'06", long 85°17'20",�in SE4 SE'; 
sec.20, T.22 N., R.8 W., Missaukee County, 
at LaChance Road, 3.0 miles south of 

1945-51, 
1975 

06-28-83 
06-29-83 
07-12-83 

b20.4 
b16.4 

*b13.7 
Jennings, MI. 08-16-83 

08-31-83 
*b13.2 
b12.3 

09-14-83 *b12.6 

do do Lat 44'15'45", long 85°15'15", in SEA NE4 
sec.34, T.22 N., R.8 W., Missaukee County, 
at M-55 3.3 miles south of Jennings, MI. 

1946 06-28-83 
06-29-83 
07-12-83 

b33.6 
b26.4 

*b20.4 

Silver Creek White River Lat 43°24'53", long 86°16'12", in NEI SE; 
sec.24, T.12 N., R.16 W., Muskegon County, 
at Hyde Park Road, 4.2 miles northeast of
Whitehall, MI. 

08-17-83 b13.5 

Cedar Run Lake Leelanau Lat 44°46'35", long 85°48'28", in SE; SW' 
sec.31, T.28 N., R.12 W., Leelanau County, 
at Cedar Valley Drive, 5.0 miles south of
Cedar, MI. 

08-04-83 *b10.0 

Mitchell Creek Lake Michigan Lat 44°44'05", long 85°33'18", in NM SW', 
sec.17, T.27 N., R.10 W., Grand Traverse 

12-22-82 
02-01-83 

*7.07 
*7.44 

County, at Three Mile Road, in Traverse
City, MI. 

03-02-83 
07-20-83 

*9.03 
*2.83 

do do Lat 44°44'52", long 85°33'25", in SE; SE' 
sec.7, T.27 N., R.10 W., Grand Traverse 

12-22-82 
02-01-83 

*8.53 
*9.55 

County, at first bridge upstream from 
Three Mile Road, in Traverse City, MI. 

03-02-83 
07-20-83 

*10.5 
*4.92 

Rapid River Torch River Lat 44°47'32", long 85°12'03", in NM SE' 
sec.30, T.28 N., R.7 W., Kalkaska County, 
at Wood Road, 3.0 miles northwest of 
Kalkaska, MI. 

07-20-83 *b67.3 

See footnotes at end of table. 
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DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 


DISCHARGE MEASUREMENTS MADE AT MISCELLANEOUS SITES DURING WATER YEAR 1983--CONTINUED 


Stream Tributary to 


Jordan River Lake Charlevoix 


do do 


Upper Tomahawk West Branch 

Lake Outlet Upper Rainy 


River 


West Branch Rainy Lake 

Upper Rainy 

River 


Healy Creek West Branch 

Upper Rainy 

River 


West Branch Rainy Lake 

Upper Rainy 

River 


Chippewa River Tittabawassee 

River 


Portage River Huron River 


South Branch River Raisin 

River Raisin 


Wolf Creek South Branch 

River Raisin 


Beaver Creek do 


River Raisin Lake Erie 


* Base flow. 


Measured 

Drainage previously 

area (water 


Location (mil) years) 


Streams tributary to Lake Michigan--continued 


Lat 45°02'10", long 84°58'06", in NW' SW1/4 1977, 

sec.31, T.31 N., R.5 W., Antrim County, at 1978 

Jordan River Road, 4.0 miles north of 

Alba, MI. 


Lat 45° in NE1/4 NE1/4 sec.9, 29.6 1968,
00'51", long 85°01'44",L

T.30 N., R.6 W., Antrim County, at Pinney 1971, 

Bridge, 4.0 miles northwest of Alba, MI. 1977-78 


Streams tributary to Lake Huron 


Lat 45°11'00", long 84° NW' 1982
04'30", in NE'L

sec.9, T.32 N., R.3 E., Montmorency County, 

at bridge on Forest Road, 0.2 mile above 

Rainy River Flooding, 10.3 miles south of 

Millersburg, MI. 


Lat 45°14'25", long 84°04'09", in NE1/4 NE1/4 sec 

21, T.33 N., R.3 E., Presque Isle County, 

at South Shore Drive, 6.4 miles south of 

Millersburg, MI. 


Lat 45°19'25", long 84°04'00", in NE% NE1/4 

sec.21, T.33 N., R.3 E., Presque Isle 

County, at South Shore Drive, 6.4 miles 

south of Millersburg, MI. 


Lat 45°14'41", long 84'03'56", in NE1/4 SE; 

sec.16, T.33 N., R.3 E., Presque Isle 

County, 300 ft upstream from Rainy Lake, 

6.0 miles south of Millersburg, Mg. 


Lat 43°39'07", long 84°59'16", in NE1/4 sec.35, 

T.15 N., R.6 W., Isabella County at Cold-

water Road, 2.5 miles south of Weidman, MI. 


Lat 42°25'40", long 83°57'35", in SW1/4 sec.34, 

T.1 N., R.4 E., Livingston County, at Tip-

lady Road, 2.2 miles southwest of Pinckney, 

MI. 


Lat 41°54'22",L
long 84°02'08", SE1/4 sec.35, 

T.6 S., R.3 E., Lenawee County, 100 ft 

above railroad bridge, at Adrian, MI. 


Lat 41°54'37", long 84°02'10", in NW1/4 sec. 

35, T.6 S., R.3 E., Lenawee County, at 

water treatment plant, at Adrian, MI. 


Lat 41°55'38", long 84°00'42", in NE1/4 

sec.25, T.6 S., R.3 E., Lenawee County, 

at M-52, 1.1 miles northwest of Adrian, MI. 


Lat 41°56'35", long 83°56'45", in NE1/4 sec.21, 

T.6 S., R.4 E., Lenawee County, at North 

Raisin Center Highway, 4.5 miles south of 

Tecumseh, MI. 


t Operation as a continuous-record gaging station. 

a Approximately. 

b Discharge measurement made by employees of Michigan Department of Natural Resources. 


1982 

1982 

1982 

a79 #1944-71, 
t1972-79 

14.7 1970 

267 #1957-80 
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Measurements 


Discharge 

(ft3/s)
DateL


*b44.0
08-05-83L


*b123
08-05-83L


*b0.56
11-02-82L


10-26-82L
*6.08 

01-04-83L
*11.3 

02-01-83L
*5.01 


*2.76 

11-02-82L

10-26-82L


*b2.96 

01-04-83L
*4.23 

02-01-83L
*3.02 


*b5.70
11-02-82L


*b77.0 

11-02-82L

10-19-82L


b232 


*b14.8
08-08-83L


*b16.4
07-26-83L


*b8.02
07-26-83L


*b3.39
07-26-83L


*b118
07-26-83L




ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY MISCELLANEOUS SITES 

STREAMS TRIBUTARY TO LAKE MICHIGAN 

WATER-QUALITY DATA, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

415003084581601 McELHNEY DRAIN AT COLDWATER LAKE NEAR COLDWATER, MI (LAT 41°50'03", LONG 084°58'16") 

NITRO— 

SPE— A NITRO— NITRO— NITRO— NITRO— NITRO— GEN.AM— 
CIFIC A GEN. AGEN. AGEN. AGEN, AGEN. AMONIA • ANITRO— ANITRO— 

CON— APH ANITRATE NITRITE NO2•NO3 AMMONIA ORGANIC ORGANIC GEN, AGEN, 
DUCT— (STAND— TEMPER— TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 

TIME AANCE AARD AATURE A(MG/L A(MG/L A(MG/L A(MG/L A(MG/L A(MG/L A(MG/L A(MG/L 

(UMHOS) UNITS) A(DEG C) AAS N) AAS N) AAS N) AAS N) AAS N) AAS N) AAS N) AAS NO3) 

1500 A473 A7.5 A19.0 A.09 A.010 A.10 A.280 A1.1 A1.40 A1.5 A6.6 

CHRO— A MANGA— 
PHOS— CADMIUM MIUM, COPPER, IRON. LEAD, NESE, NICKEL. ZINC, PHYTO—

PHOS— PHORUS, TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL PLANK—
PHORUS. ORTHO, RECOV— RECOV— RECOV— RECOV— RECOV— RECOV— RECOV— RECOV— TON, 
TOTAL TOTAL ERARLE ENABLE ERARLE ERABLE ERABLE ERABLE ERARLE ERABLE TOTAL 
(MG/L A(MG/L A(UG/L A(UG/L A(UG/L A(UG/L A(UG/L A(UG/L A(UG/L A(UG/L A(CELLS 

DATE AAS P) AAS P) AAS CD) AAS CR) AAS CU) AAS FE) LAS PB) AAS MN) AAS NI) AAS ZN) PER ML) 

JUN 
29... A.090 A.060 A<1 A10 A<10 A1200 A12 A210 A<100 A10 A2700 

415007084581401 QUIMBY DRAIN AT COLDWATER LAKE NEAR COLDWATER, MI (LAT 41°50'07", LONG 084°58'14") 

DATE 

SPE— 
CIFIC 
CON— APH 
DUCT— (STAND— TEMPER— 

TIME AANCE AARD AATURE 
(UMHOS) UNITS) A(DEG C) 

NITRO— 
NITRO— NITRO— NITRO— NITRO— NITRO— GEN,AM— 

A

GEN, AGEN, AGEN, AGEN, AGEN, AMONIA • 
NITRATE NITRITE H02•NO3 AMMONIA ORGANIC ORGANIC 

A

TOTAL ATOTAL ATOTAL ATOTAL ATOTAL ATOTAL 

A

(MG/L A(MG/L A(MG/L A(MG/L A(MG/L A(MG/L 

A

AS N) AAS N) AAS N) AAS N) AAS N) AAS N) 

NITRO— 
GEN, 
TOTAL 
(MOIL 
AS N) 

NITRO— 
GEN, 

TOTAL 
(MG/L 
AS NO3) 

JUN 
29... A1330 
A

818 A7.7 
A

19.5 A.74 A.060 A.80 A6.50 A2.3 A8.80 A9.6 A42 

CHRO— A MANGA— 
PHOS— CADMIUM MIUM, COPPER, IRON, LEAD ►  NESE, NICKEL, ZINC, PHYTO—

PHOS— PHORUS, TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL PLANK-. 
PHORUS, ORTHO, RECOV— RECOV— RECOV— RECOV— RECOV— RECOV— RECOV— RECOV— TON. 
TOTAL TOTAL ERARLE ERABLE ERARLE ERARLE FRABLE ERABLE ERARLE ERABLE TOTAL 
(MG/L A(MG/L A(UG/L A(UG/L A(UG/L A(UG/L A(UG/L A(UG/L A(UG/L A(UG/L A(CELLS 

DATE AAS P) AAS P) AAS CD) AAS CR) AAS CU) LAS FE) AAS PR) AAS MN) AAS NI) AAS ZN) PER ML) 
JUN 
=9.e. A2.10 A2.10 A<1 A10 A10 A290 A14 A210 A<100 A1100 A6400 

260 

DATE 

JUN 
29e.. 



L

 

 
 

 

 

 
 

 

 

   

  

  
 

• • 

261 

89000. 88000' 

48000' 

90.00' 

47.00' 
87°00 86°00' 85000' 84000' 

SURE RIOR 

41 

MARQUETT • •LUCE 83°00' 
DICKINSON ALGER SCHOOLCRAFT MACKINAC ICHIPPEWA 

41 DELTA46.00' 0 

tio0 9 

• 
MENOMINEE 4

4-
<c" 

CHEBOYGAN 

45°00' 
41 MONTMO­

OTSEGO RENCY 

GRAND 
)BENZIE TRAVERS KALKASKA CRAWFORCOMOSCODA 

etA
0 

MANISTEE WEXFORD ROSCOMMON 

EXPLANATION 0 
44°00• Location of observation well 

GLADWINMASON LAKE OSCEOLA CLARE • 

0 10 20 30 40 50 MILES 
I II II I 

OC ANA MECOSTA ISABELLA 

NEWAYGO• 41MUSKEGON 
SAGINAWMONTCALM GRATIOT 

43°00 

41 SHIA­

OTTAWA NT IONIA CLINTON WASSEE 

ols• 

NGHAM \IIVINGSTIRALLEGAN BARRY EATON 

•
• 41_ 41• 

JACKSON WASHTENAW WAYNEVAN BUREN KALAMAZOO CALHOUN 

42°00' 

•
BERRIEN CASS• /ST. JOSEPH BRANCH 
HILLSDALE LENAWEE

I I 

Base from U.S. Geological Survey 1:500,000 map 

FIGURE 9.--Map showing location of observation wells published in this report. 
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ALGER COUNTY 

461608086373801. Local number, 45N 19W 25BDDB. 
LOCATION.--Lat 46°16'08", long 086°37'38", Hydrologic Unit 04060106, 250 ft northwest of highway M-44, 0.2 mi northeast of Kentucky. 


Owner: U.S. Forest Service. 

AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 66 ft. 

DATUM.--Altitude of land-surface datum is 850 ft. Measuring point: Top of casing, 3.60 ft above land-surface datum. 

PERIOD OF RECORD.--June 1959 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 6.35 ft below land-surface datum, June 29, 1960; lowest measured, 


14.19 ft Apr. 3, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATER 

DATELLEVELLDATELDATELDATELDATEL
LEVELLLEVELLLEVELLLEVEL 


OCT 6 10.83LL10.40L9.88L9.94LL10.94
JAN 14LMAY 2LJUN 23 SEP 14L


ALPENA COUNTY 


450850083393401. Local number, 32N 6E 23DDDA. 

LOCATION.--Lat 45°08'50", long 083°39'34", Hydrologic Unit 04070006, on Graham Road, 3 mi east and 1.5 mi north of Long Rapids. 


Owner: U.S. Geological Survey. 

AQUIFER: Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water table observation well, diameter 6 in, depth 88 ft, screened 79 to 88 ft. 

DATUM.--Altitude of land-surface datum is 713 ft. Measuring point: Plywood instrument shelf, 2.7 ft above land-surface. 

REMARKS.--Bottom of hole near top of bedrock. 

PERIOD OF RECORD.--November 1976 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 13.61 ft below land-surface datum, May 22, 1983; lowest, 30.01 ft Mar. 27, 1982. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

DAY OCTLNOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

5 25.31 22.47 21.74 20.58 17.72 17.37 14.62 17.82 19.52 21.58 
10 24.56 22.23 21.54 18.67 16.10 15.03 15.45 17.95 19.81 22.09 
15 -- 24.17 22.11 21.41 17.63 15.45 14.30 16.02 18.30 20.00 22.56 
20 25.79 23.85 22.05 21.37 17.85 15.90 14.00 16.69 18.61 20.44 22.58 
25 25.77 23.55 21.87 21.09 18.05 16.65 13.88 17.08 19.09 20.74 22.57 

ECM 25.61 22.84 21.76 20.87 18.16 17.29 13.86 17.34 19.36 21.25 22.75 

WTR YEAR 1983 MAX 13.61 MAY 22, 1983 MIN 27.80 OCT 1, 1982 


ARENAC COUNTY 


440342083542801. Local number, 19N SE 'TIMBAL 

LOCATION.--Lat 44°03'42", long 083°54'28", Hydrologic Unit 04080101, 3 mi northeast of Omer. 


Owner: U.S. Geological Survey. 

AQUIFER.--Saginaw Formation of Pennsylvanian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 185 ft, screened 180 to 185 ft. 

DATUM.--Altitude of land-surface datum is 667 ft. Measuring point: Top of casing, 2.00 ft above land-surface datum. 

PERIOD OF RECORD.--June 1980 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 8.28 ft below land-surface datum, July 15, 1980; lowest measured, 


10.09 ft Nov. 12, 1981 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELLEVELLDATELLEVELLDATELDATELDATELLEVELLDATEL
LEVELLLEVELL LEVEL 

LL L


OCT 18L9.68 JAN 6 9.98LMAR 31L9.15LMAY 4 JUL 11LAUG 15L
9.00LL9.23 9.40 

NOV 30L9.37 FEB 16 9.14 

LL
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ARENACCOUNlY 

440342083542802. Local number, 19N 5E 7DABA2. 
LOCATION.--Lat 44°03'42", long 083°54'28", Hydrologic Unit 04080101, 3 mi northeast of Omer. 

Owner: U.S. Geological Survey. 
AQUIFER.--Lake bed sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in, depth 21 ft, screened 16 to 21 ft. 
DATUM.--Altitude of land-surface datum is 667 ft. Measuring point: Top of casing, 2.20 ft above land-surface datum. 
PERIOD OF RECORD.--June 1980 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 2.90 ft below land-surface datum, June 23, 1982; lowest measured, 6.95 ft 

Aug. 21, 1980. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

L

WATER LWATER LWATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

OCT 18 L5.35 LJAN 6 L3.84 LMAR 31 L3.20 LMAY 4 L2.34 LJUL 11 L3.69 LAUG 15 L4.51 
NOV 30 L4.95 LFEB 16 L4.28 

BARAGA COUNTY 

463353088144301. Local number, 48N 32W 12DDCC. 
LOCATION.--Lat 46°33'53", long 088°14'43", Hydrologic Unit 04030107, 95 ft north of U.S. Highway 41 and 0.5 mi southeast of Nestoria 

Road. 
Owner: Michigan State Highway Department. 

AQUIFER.--Sand and gravel of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water-table well, diameter 1% in, depth 10 ft, screened 7 to 10 ft. 
DATUM.--Altitude of land-surface datum is 1,630 ft. Measuring point: Top of casing, 4.78 ft 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 below land-surface datum, Apr. 30, 1965; lowest measured, 

8.09 ft Sept. 2, 1960. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

L

WATER LWATER LWATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

OCT 31 L5.70 LDEC 31 L5.97 LFEB 28 L6.37 LAPR 30 L5.13 LJUN 30 L6.07 LAUG 31 L6.31 
NOV 30 L5.82 LJAN 31 L5.30 LMAR 31 L6.35 LMAY 31 L4.94 LJUL 31 L6.22 LSEP 30 L6.00 

BARRY COUNTY 

424540085232001. Local number, 4N 9W 5DAAA. 
LOCATION.--Lat 42°45'40", long 085°23'20", Hydrologic Unit 04050007, on Solomon Road 4 mi east and 3.5 mi north of Middleville. 

Owner: State Department of Natural Resources. 
AQUIFER.--Glacial deposits of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 2 in, depth 131 ft. 
DATUM.--Altitude of land-surface datum is 860 ft. Measuring point: Top of casing, 2 ft above land-surface datum. 
PERIOD OF RECORD.--December 1964 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 111.5 ft below land-surface datum, Mar. 20, 1978; lowest measured, 

122.0 ft Mar. 5, 1965. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

L

WATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

OCT 5 L116.4 LDEC 27 L116.7 LMAY 4 L116.7 LJUL 28 /116.0 



L
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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 Pennsylvanian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 110 ft, cased to 60 ft, open end. 

DATUM.--Altitude of land-surface datum is 620 ft. Measuring point: Plywood shelter base, 2.00 ft 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 below land-surface datum, Mar. 5, 1976; lowest, 10.53 ft Aug. 8, 1963. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELLEVELLDATELDATELDATELDATELLEVELLDATEL
LEVELLLEVELLLEVELL LEVEL 


LLLLLL
 
2.64 1.56 3.17LL4.70
OCT 18LJAN 6 MAR 31 1.30 JUN 8L1.73 JUL 11 AUG 15L
LLLL
 

NOV 30L2.07 FEB 16 1.28 MAY 4 1.27 


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, depth 113 ft, screened 73 to 113 ft. 
DATUM.--Altitude of land-surface datum is 970 ft. Measuring point: Plywood shelter base, 2.50 ft 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 below land-surface datum, May 6, 1975; lowest, 25.9 ft May 25, 1977. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
LOW VALUES 

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

5 
10 
15 
20 
25 

ECM 

21.7 
14.7 
14.7 
22.7 
21.6 
14.5 

21.2 
15.8 
21.6 
15.5 
14.6 
20.7 

20.4 
14.0 
14.5 
20.8 
12.4 
12.2 

19.6 
19.7 
13.3 
20.7 
20.3 
21.3 

13.8 
20.2 
21.0 
12.5 
20.4 
20.4 

12.6 
14.4 
20.6 
13.0 
17.3 
20.1 

16.0 
11.7 
19.5 
-- --

20.4 
19.5 

11.2 
19.1 
21.0 
21.6 
19.1 
21.5 

21.1 
12.6 
22.4 
22.4 
22.0 
13.0 

20.8 
22.3 
18.2 
13.6 
21.6 
22.9 

13.8 
13.9 
21.6 
23.1 
13.8 
15.8 

WTR YEAR 1983 MAX 10.0 MAY 26, 1983LMIN 23.1 SEP 20, 1983 

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 north of Battle Creek. 


Owner: Rilla Sabin. 

AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Dug water-table well, diameter 15 in, depth 12 ft, open tile bottom. 

DATUM.--Land-surface datum is 907.99 ft National Geodetic Vertical Datum of 1929. Measuring point: Top of casing, 1.50 ft 


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 below land-surface datum, Mar. 28, 1950; lowest, dry, 


July 29, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATER WATER WATER WATER WATER WATER 

DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE. LEVEL DATE LEVEL 


OCTL4.34 8 4.30 FEBL 3.18 AUG 10 3.80
6 DECL 9 4.24 APR 13 3.50 JUN 15 

13 4.40 15 4.27 16 4.21 20 3.04 22 3.40 17 4.00 

20 4.44 22 4.24 23 4.18 27 2.98 29 3.38 24 4.07 

27 4.56 3.90 2 4.14 4 JULL3.40 31 4.05
29 MARLMAYL2.98 6 


NOVL4.54 5 3.94 9 11 2.92 13 SEPL4.04
3 JANL 4.14 3.46 7 

10 4.44 12 4.10 16 4.12 18 2.88 20 3.60 14 4.08 

17 4.36 19 4.30 23 4.12 25 2.90 27 3.68 21 4.10 


1 2.92 3 

DECL4.31 FEBLAPRL3.72 3.00 


24 4.32 26 4.32 30 4.10 JUNLAUGL3.70 28 4.11 

1 2 4.30 6 8 




L
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CALHOUN COUNTY 

422025085084001. Local number, 1S 7W 32DABA. 

LOCATION.--Lat 42°20'25", long 085°08'40", Hydrologic Unit 04050003, at Verona well field, Battle Creek. 


Owner: City of Battle Creek. 

AQUIFER.--Marshall Formation of Mississippian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 8 in, depth 127 ft, cased to 103 ft. 

DATUM.--Land-surface datum is 830.79 ft National Geodetic Vertical Datum of 1929. Measuring point: Recorder base, 2.10 ft 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 below land surface datum, Apr. 26-27, 1950; lowest, 16.75 ft July 16, 1959. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


DAY OCT NOV DEC JAN FEB MAR APR MAYLJUN JUL AUG SEP 

5 10.90 10.70 8.00 9.50 7.40 7.80 7.50 6.90 8.00 10.50 10.50 
10 9.20 9.90 9.50 8.30 8.30 8.00 7.20 6.60 9.80 12.10 10.40 
15 10.00 9.60 8.70 8.40 8.50 7.70 6.70 7.60 9.90 10.80 11.10 
20 9.90 9.20 8.10 8.35 7.30 7.05 7.00 7.40 11.00 11.00 11.10 
25 10.30 9.05 7.90 7.90 8.80 8.10 7.70 7.50 9.70 11.20 10.30 

EOM 8.90 8.40 8.50 7.80 8.00 7.60 7.80 7.50 10.20 11.20 10.40 

CASS COUNTY 


414651085575601. Local number, 8S 14W 17BAAA. 

LOCATION.--Lat 41°46'51", long 085°57'56", Hydrologic Unit 04050001, 2 mi 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, depth 55 ft, cribbed with brick to open bottom. 

DATUM.--Altitude of land-surface datum is 840 ft. Measuring point: Top of wooden platform, 1.00 ft 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 below land-surface datum, July 16, 1950; lowest, dry, 


Mar. 10, 1947. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELDATEL LEVELLLEVELLLEVELLLEVEL
LEVELLLEVELLDATELDATELDATELDATEL


L
 
OCT 26 47.55LLDEC 28 47.40LLFEB 23L49.10 MAY 27LJUL 27 SEP 26L
48.60 48.20LL48.30 

NOV 23 47.50LLJAN 24 49.00LL49.00 48.30L48.40
APR 25LJUN 27LAUG 23L


CHEBOYGAN COUNTY 


454427084424001. Local number, 39N 3W 29CBCB1. 

LOCATION.--Lat 45°44'27", long 084°42'40", Hydrologic Unit 04070003, on Stimpson Rd. 3 mi southeast of Mackinaw City. 


Owner: U.S. Geological Survey. 

AQUIFER.--Dundee Formation of Devonian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 121 ft cased to 104 ft, open end. 

DATUM.--Altitude of land-surface datum is 705 ft. Measuring point: Top of casing, 2 ft above land-surface datum. 

PERIOD OF RECORD.--January 1979 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 5.25 ft below land-surface datum, May 12, 1979; lowest measured, 11.68 ft 


Feb. 11, 1981. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATEL LEVELLLEVELLDATELDATELDATEL
LEVELLDATELDATEL LEVELLLEVELLLEVEL 


OCT 5 7.25L5.74L 10.53
9.11LLDEC 8 6.30LLFEB 10LAPR 13LJUN 16 6.19LLAUG 31L

NOV 9 7.59LLJAN 18 6.70LLMAR 1L6.81LMAY 16LJUL 26L
5.52L9.40 




L
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CHEBOYGAN COUNTY 


454427084424002. Local number, 39N 3W 29CBCB2. 

LOCATION.--Lat 45°44'27", long 084°42'40", Hydrologic Unit 04070003, on Stimpson Rd. 3 mi southeast of Mackinaw City. 


Owner: U.S. Geological Survey. 

AQUIFER.--Sand and gravel of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in, depth 55 ft, screened 40 to 55 ft. 

DATUM.--Altitude of land-surface datum is 705 ft. Measuring point: Top of casing, 2.5 ft above land-surface datum. 

PERIOD OF RECORD.--February 1979 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 2.07 ft below land-surface datum, May 12, 1979; lowest measured, 


6.47 ft Feb. 11, 1982. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATEL LEVELLLEVELLLEVELLLEVELLLEVEL
LEVELLDATELDATELDATELDATELDATEL


OCT 5 4.41LL FEB 10L 2.07L2.57LL5.59
DEC 8 2.51LL3.09LAPR 13LJUN 16 AUG 31L

NOV 9 3.49LL2.76LL2.53L2.11L4.87
JAN 18 MAR 1LMAY 16LJUL 26L


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 south of highway M-28 and 1 mi west of Race. 


Owner: U.S. Forest Service. 

AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 54 ft. 

DATUM.--Altitude of land-surface datum is 850 ft. Measuring point: Top of shelter base, 3.07 ft 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 below land-surface datum, June 7, 1971; lowest, 28.43 ft Apr. 14, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


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

5 25.43 25.41 25.02 24.45 24.13 24.49 24.25 23.23 22.87 22.80 23.31 23.85 
10 25.45 25.38 24.94 24.34 24.19 24.57 24.21 23.13 22.82 22.83 23.39 23.96 
15 25.47 25.34 24.83 24.22 24.22 24.57 24.11 23.01 22.74 22.89 23.50 24.05 
20 25.52 25.32 24.78 24.14 24.30 24.51 23.99 22.98 22.71 22.98 23.60 24.14 
25 25.53 25.23 24.62 24.08 24.35 24.48 23.72 22.93 22.69 23.09 23.68 24.24 

EOM 25.48 25.14 24.50 24.10 24.38 24.33 23.45 22.93 22.70 23.18 23.79 24.33 

WTR YEAR 1983 MAX 22.66 JUN 25, 1983 MIN 25.54 OCT 26, 1982 


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 south of St. Johns. 


Owner: State Highway Department. 

AQUIFER.--Gravel of Pleistocene age. 

WELL CHARACTERISTICS.--Driven observation water-table well, diameter 2 in, depth 26 ft, screened 23 to 26 ft. 

DATUM.--Land-surface datum is 803.32 ft National Geodetic Vertical Datum of 1929. Measuring point: Top of casing, 1.30 ft 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 below land-surface datum, Apr. 30, 1974; lowest measured, 


19.93 ft Feb. 27, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELLEVELLDATELLEVELLDATELDATELDATELDATEL
LEVELLLEVELLLEVELLLEVEL 


LLLLLLLL
 
DEC 21LFEB 22 JUN 23L 17.69
OCT 25 18.50 17.84 17.53LAPR 22 15.67 16.30 AUG 22
LLLLLLLL
 

NOV 22 18.38 JAN 24LMAR 23 MAY 20 15.42 JUL 25LSEP 26
17.44 17.23L 17.18 17.97 
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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 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, depth 56 ft, cased. 

DATUM.--Altitude of land-surface datum is 1,190 ft. Measuring point: Top of shelter base, 2.95 ft above land-surface datum. 

PERIOD OF RECORD.--November 1948 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 25.71 ft below land-surface datum, May 10, 1976; lowest, 35.97 ft Apr. 4-6, 1951. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

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

5 30.74 31.15 30.88 30.51 30.52 30.62 30.39 29.61 28.79 28.60 
10 30.77 31.14 30.79 30.49 30.54 30.59 30.31 29.49 28.70 28.65 
15 30.81 -- 31.13 30.70 30.47 30.57 30.56 30.18 29.33 28.62 28.67 --
20 30.86 31.06 31.11 30.66 30.48 30.58 30.55 30.05 29.20 28.57 -- 29.02 
25 30.93 31.15 31.08 30.57 30.49 30.63 30.51 29.93 29.05 28.55 29.10 

EOM 30.95 31.15 30.96 30.52 30.50 30.63 30.46 29.74 28.91 28.57 29.14 

WTR YEAR 1983L MIN 31.20 DEC 7, 1942
MAX 28.53 JUL 23, 1983L


DELTA COUNTY 

454446087090401. Local number, 39N 23W 28ACC. 
LOCATION.--Lat 45°44'46", long 087°09'04", Hydrologic Unit 04030111, 3.5 mi west of Escanaba. 

Owner: M. Blake 
AQUIFER.--Munising Sandstone of Cambrian age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 5 in, depth 530 ft. 
DATUM.--Altitude of land-surface datum is 680 ft. Measuring point: Top of shelter base, 3.39 ft above land-surface datum. 
PERIOD OF RECORD.--July 1968 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 1.5 ft below land-surface datum, May 6, 1960; lowest, 8.9 ft Feb. 6, 1977. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
LOW VALUES 

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

5 
10 
15 
20 
25 

EOM 

5.76 
5.60 
5.48 
5.50 
5.38 
5.35 

5.37 
5.40 
5.12 
5.09 
5.06 
5.02 

5.04 
5.00 
5.03 
4.97 
--

--
4.87 
4.86 

4.98 
4.99 
4.94 
4.92 
4.97 
4.94 

--
4.52 
4.50 
4.61 
4.72 
4.81 

4.80 
4.68 
4.49 
4.60 
4.62 
4.67 

4.64 
--

4.55 
--
4.85 
5.05 
5.20 

5.31 
5.67 
6.01 
6.28 
6.24 
6.27 

6.50 
6.70 
6.29 
6.53 
6.61 
6.44 

6.63 
6.60 
6.77 
6.25 
6.12 
6.22 

WTR YEAR 1983LMAX 4.33 APR 14, 1983LMIN 6.77 SEP 15, 1983 

DICKINSON COUNTY 


460458087493901. Local number, 43N 28W 32ADAB. 

LOCATION.--Lat 46°04'58", long 087°49'39", Hydrologic Unit 04030109, 6.25 mi north of Felch. 


Owner: State Department of Natural Resources. 

AQUIFER.--Sand of Pleistocene age. 

WELL cTIARACTERISTICS.--Augered water-table well, diameter, 11/4 in, depth 31 ft screened 29 to 31 ft. 

DATUM.--Altitude of land-surface datum is 1,160 ft. Measuring point: Hole in top of cap, 4.00 ft above land-surface datum. 

PERIOD OF RECORD.--October 1966 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 13.10 ft below land-surface datum, May 17, 1972; lowest measured, 


16.50 ft Mar. 2, 1977. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELLEVELLDATELLEVELLDATELDATELLEVELLDATELDATEL
LEVELL LEVELLLEVEL 


LLLL

NOV 2L14.47 DEC 29LMAR 2L14.89 APR 28LJUN 28 SEP 6L
14.39 13.87 13.54LL14.74
LLL

NOV 29L
14.32 FEB 1LMAR 30L 13.59L14.20
14.71 14.48 MAY 27LJUL 29L
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EATON COUNTY 


424435084365001. Local number, 4N 3W 12CDAD. 

LOCATION.--Lat 42°44'35", long 084°36'50", Hydrologic Unit 04050004, north of M-43, 0.5 mi west of Lansing. 


Owner: F. Wheeler. 

AQUIFER.--Saginaw Formation of Pennsylvanian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 381 ft, cased to 140 ft. 

DATUM.--Land-surface datum is 862.91 ft National Geodetic Vertical Datum of 1929. Measuring point: Plywood instrument shelf, 


1.00 ft above land-surface datum. 

REMARKS.--Water levels affected by pumping. 

PERIOD OF RECORD.--October 1953 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 67.5 ft below land-surface datum, Nov. 23, 1953; lowest, 103.6 ft Aug. 28, 1969. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

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

5 87.7 88.2 84.8 83.9 89.8 88.1 84.8 86.4 87.1 89.5 90.6 87.5 
10 88.1 87.3 85.1 85.7 89.6 88.5 84.4 85.8 87.8 91.9 90.3 86.8 
15 86.5 86.4 84.3 87.0 88.5 88.5 84.8 88.6 89.8 96.1 88.1 88.0 
20 86.8 86.3 82.7 87.6 88.0 88.0 86.1 81.3 91.4 94.0 87.6 81.5 
25 86.9 86.5 84.3 87.0 87.2 87.9 87.8 86.7 96.7 89.0 86.2 79.2 

EOM 88.5 84.9 83.4 88.7 87.4 85.0 87.3 86.5 90.4 87.7 91.3 78.6 

MAX 77.2 SEP 27, 1983L
WTR YEAR 1983L MIN 96.7 JUN 25, 1983 


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, depth 385 ft, cased to 150 ft. 

DATUM.--Land-surface datum is 837.0 ft National Geodetic Vertical Datum of 1929. Measuring point: Base for recorder, 1.50 ft 


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 below land-surface datum, Dec. 29, 1975; lowest, 87.0 ft June 29, 1977. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 


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


5 65.6 64.2 59.0 62.2 60.6 60.1 57.4 58.7 58.2 62.3 67.7 67.7 

10 65.3 64.5 59.2 60.9 60.5 57.5 59.0 61.1 60.5 59.2 67.2 68.6 

15 65.4 64.4 59.4 64.8 59.6 59.7 55.6 63.7 59.0 75.2 67.4 65.3 

20 65.1 64.0 57.2 61.6 62.4 59.9 56.4 58.8 66.5 79.4 67.1 62.0 

25 65.9 61.0 67.9 61.4 62.2 59.4 58.5 57.0 75.9 66.2 70.4 66.6 


EOM 65.0 59.6 -- 63.0 62.1 56.1 58.8 55.5 -- 67.0 71.4 64.6 


MAX 54.2 MAY 30, 1983L
WTR YEAR 1983L MIN 76.6 JUN 27, 1983 


GRAND TRAVERSE COUNTY 


443921085213501. Local number, 26N 9W 14ABAA. 

LOCATION.--Lat 44°39'21", long 085°21'35", Hydrologic Unit 04060105, 5.5 mi north of Fife Lake. 


Owner: U.S. Geological Survey. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 6 in, depth 80 ft, PVC pipe and screen. 

DATUM.--Altitude of land-surface datum is 960 ft. Measuring point: Plywood instrument shelf, 2.85 ft above land-surface datum. 

PERIOD OF RECORD.--June 1976 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 23.32 ft below land-surface datum, June 17, 1976; lowest, 28.05 ft, Apr. 3, 1982. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 


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


5 26.62 26.93 27.13 26.61 26.40 26.40 26.34 26.07 25.27 24.78 24.88 25.17 

10 26.67 26.98 27.12 26.55 26.37 26.41 26.30 26.00 25.17 24.74 24.92 25.23 

15 26.72 27.03 27.04 26.51 26.36 26.43 26.27 25.92 25.07 24.73 24.97 25.29 

20 26.78 27.07 26.91 26.48 26.37 26.41 26.23 25.79 24.98 24.75 25.03 25.34 

25 26.83 27.10 26.79 26.44 26.38 26.40 26.19 25.61 24.90 24.79 25.07 25.41 


EOM 26.88 27.12 26.69 26.41 26.38 26.35 26.14 25.40 24.82 24.82 25.13 25.46 


MAX 24.73 JUL 11, 1983L
WTR YEAR 1983L MIN 27.14 DEC 7, 1982 
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HILLSDALE COUNTY 


415154084315401. Local number, 7S 2W 15BCBA1. 

LOCATION.--Lat 41°51'54", long 084°31'54", Hydrologic Unit 04100003, at Trail and Bird Lake Roads 7 mi southeast of Hillsdale. 


Owner: U.S. Geological Survey. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 150 ft, screened 135 to 150 ft. 

DATUM.--Altitude of land-surface datum is 1,092 ft. Measuring point: Top of casing, 2.5 ft above land-surface datum. 

PERIOD OF RECORD.--November 1978 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 46.14 ft below land-surface datum, Apr. 13, 1982; lowest measured, 


49.00 ft Mar. 15, 1979. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELLEVELLDATELDATELDATELDATELDATEL
LEVELLLEVELLLEVELLLEVELLLEVEL 


OCT 26 47.41LL47.35LL47.20L46.71LLAUG 16 47.17LL47.58
JAN 18 APR 12LJUL 5 SEP 27L

DEC 6 47.36LL47.26LL46.40
MAR 1 MAY 24L


HILLSDALE COUNTY 


415236084313701. Local number, 7S 2W 10BDDD. 

LOCATION.--Lat 41°52'36", long 084°31'37", Hydrologic Unit 04100003, 2.5 mi west of Pittsford on M-43. 


Owner: State Department of Natural Resources. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Augered water-table well, diameter 11/4 in, depth 20 ft, screened 17 to 20 ft. 

DATUM.--Altitude of land-surface datum is 1,070 ft. Measuring point: Top of casing, 4.00 ft above land-surface datum. 

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

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 5.79 ft below land-surface datum, Apr. 13, 1982; lowest measured, 11.1 ft, 


Sept. 21, 1967. 


WATER LEVEL, IN FEET BELOW LAM-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELLEVELLDATELLEVELLDATELDATELDATELDATEL
LEVELLLEVELLLEVELLLEVEL 


OCT 26 8.42LLJAN 18 APR 12LJUL 5 7.37LLAUG 16 SEP 27L
7.75LL7.03L 7.92LL8.55 

DEC 6 7.25LL7.90LL6.55
MAR 1 MAY 24L


INGHAM COUNIY 


424424084340301. Local number, 4N 2W 17ABAA. 

LOCATION.--Lat 42°44'24", long 084°34'03", Hydrologic Unit 04050004, at Kirby and Logan Streets, Lansing. 


Owner: City of Lansing. 

AQUIFER.--Saginaw Formation of Pennsylvanian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 20 in, depth 424 ft. 

DATUM.--Land-surface datum is 858.72 ft National Geodetic Vertical Datum of 1929. Measuring point: Plywood shelter base, 0.5 ft 


above land-surface datum. 

REMARKS.--Water levels affected by regional pumping. 

PERIOD OF RECORD.--December 1929 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 34.3 ft below land-surface datum, Dec. 1929; lowest, 168.3 ft May 7, 1968. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

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

5 109.9 109.1 107.7 106.0 105.0 -- -- 101.7 101.6 101.0 
10 109.6 109.1 107.7 105.2 104.0 103.6 103.1 101.7 101.7 100.9 
15 109.5 109.0 107.6 105.4 103.9 102.7 101.4 101.8 100.8 
20 109.6 108.5 107.1 105.6 -- 102.6 101.4 102.0 99.9 
25 109.6 108.6 106.8 105.1 102.4 101.6 101.7 101.5 99.8 

EOM 109.1 107.7 106.4 105.0 101.8 101.6 -- 101.4 99.4 

MAX 99.2 SEP 30, 1983L
WTR YEAR 1983L MIN 110.0 OCT 1, 1982 
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IOSCO COUNTY 

442839083312301. Local number, 24N 7E 13ADAD1. 
LOCATION.--Lat 44°28'39", long 083°31'23", Hydrologic Unit 04070007, 10 mi west of Oscoda. 

Owner: U.S. Geological Survey. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in, depth 69 ft, screened 54 to 69 ft. 
DATUM.--Altitude of land-surface datum is 760 ft. Measuring point: Top of casing, 2.5 ft above land-surface datum. 
PERIOD OF RECORD.--June 1980 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 29.67 ft below land-surface datum, July 14, 1980; lowest measured, 

32.71 ft Mar. 23, 1982. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

WATER LWATER LWATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

OCT 5 L32.00 LDEC 14 L32.42 LFEB 8 L32.71 LMAY 3 L31.79 
L

JUL 12 L29.86 LSEP 28 L30.21 
NOV 16 L32.23 LJAN 12 L32.61 LAPR 12 L32.48 LJUN 14 L30.42 

L
AUG 23 L29.88 

IRON COUNTY 

461257088542001. Local number, 44N 37W 14BBCA. 
LOCATION.--Lat 46°12'57", long 088°54'20", Hydrologic Unit 04030106, 0.5 mi south of Elmwood on FFH 16. 

Owner: State Highway Department. 
AQUIFER.--Sand and gravel of Pleistocene age. 
WELL CHARACTERISTICS.--Driven water-table well, diameter 6 in, depth 102 ft. 
DATUM.--Altitude of land-surface datum is 1,730 ft. Measuring point: Top of plywood shelter base, 4.21 ft above land-surface datum. 
PERIOD OF RECORD.--October 1959 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 91.79 ft below land-surface datum, Sept. 14, 1983; lowest measured, 

97.11 ft Aug. 16, 1982. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

WATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

DEC 7 L96.45 LMAR 24 L96.09 LJUN 2 L92.34 LSEP 14 L91.79 

JACKSON COUNTY 

421346084230801. Local number, 3S 1W 11AADD1. 
LOCATION.--Lat 42°13'46", long 084°23'08", Hydrologic Unit 04050004, at Belden and Mansion Street, Jackson. 

Owner: City of Jackson. 
AQUIFER.--Saginaw Formation of Pennsylvanian age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 16 in, depth 360 ft, open bottom. 
DATUM.--Altitude of land-surface datum is 935 ft. Measuring point: Plywood recorder shelf, 5.50 ft above land-surface datum. 
REMARKS.--Measured by owner; water levels affected by pumping; lowest monthly reading shown. 
PERIOD OF RECORD.--June 1957 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 18.6 ft below land-surface datum, Jan. 2, 1961; lowest measured, 

119.1 ft June 30, 1971. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

WATER LWATER LWATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

OCT 27 L75.1 
L

DEC 3 L74.3 
L

FEB 4 L65.8 LAPR 28 L79.5 
L

JUN 24 L89.0 
L

AUG 31 L82.4 
NOV 12 L64.2 
L

JAN 28 L74.1 
L

MAR 31 L77.0 LMAY 12 L79.9 
L

JUL 15 L87.2 
L

SEP 7 L86.0 



L
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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, depth 137 ft, screened 134 to 137 ft. 

DATUM.--Land-surface datum is 764.7 ft National Geodetic Vertical Datum of 1929. Measuring point: Top of casing, 2.00 ft 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 below land-surface datum, Feb. 5, 1975; lowest, 31.08 ft Aug. 19, 1961. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

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

5 10.57 10.71 10.48 10.02 9.43 9.11 8.84 8.44 7.98 8.08 8.55 8.93 
10 10.59 10.71 10.41 9.92 9.36 9.08 8.78 8.39 7.93 8.12 8.65 8.97 
15 10.61 10.70 10.32 9.80 9.32 9.05 8.73 8.33 7.93 8.19 8.70 9.00 
20 10.61 10.65 10.27 9.67 9.25 9.02 8.65 8.26 7.95 8.27 8.76 9.02 
25 10.62 10.58 10.21 9.59 9.18 8.98 8.56 8.17 8.00 8.36 8.80 9.02 

ECM 10.71 10.53 10.07 9.50 9.16 8.91 8.50 8.06 8.05 8.47 8.88 9.02 

WTR YEAR 1983L MIN 10.71 OCT 29, 1982
MAX 7.92 JUN 11, 1983L


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, depth 248 ft. 

DATUM.--Altitude of land-surface is 880 ft. Measuring Point: Top of shelter base, 4.0 ft above land-surface datum. 

PERIOD OF RECORD.--March 1961 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, +2.98 ft above land-surface datum, Sept. 4, 1969; lowest, 1.04 ft below 


land-surface datum, Aug. 4, 1977. 


WATER LEVEL, IN FEET ABOVE AND BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 


DAY OCT JAN MAR JUL
NOV DECLLFEB APR MAY JUNLAUG SEP 


5 +0.61 +0.60 +0.16 +0.47 -- -0.10 -0.05 

10 -- +0.64 +0.59 +0.06 +0.55 0.0 -0.10 -0.06 

15 -- +0.65 +0.57 +0.05 +0.57 -0.12 -0.15 -0.10 

20 +0.70 +0.64 +0.57 +0.02 +0.83 -0.19 -0.06 +0.19 

25 --L+0.65 +0.61 +0.57 +0.33 +0.83 -0.09 -0.05 +0.30 


EOM +0.68 +0.65 +0.63 +0.28 +0.41 -- -0.15 -0.04 +0.30 


MAX +1.18 MAY 19, 1983L
WTR YEAR 1983L MIN -0.20 JUL 19, 1983 


KENT COUNTY 


425030085434901. Local number, 5N 12W 4DCCD. 

LOCATION.--Lat 42°50'30", long 085°43'49", Hydrologic Unit 04050006, 2.1 mi north of Byron Center and 0.4 mi west of Byron Center Road. 


Owner: City of Wyoming. 

AQUIFER.--Sand and gravel of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 86 ft. 

DATUM.--Land-surface datum is 685.97 ft National Geodetic Vertical Datum of 1929. Measuring point: Top of shelter base, 2.50 ft 


above land-surface datum. 

REMARKS.--Monthly measurements begun August 1978. 

PERIOD OF RECORD.--October 1962 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 8.28 ft below land-surface datum, Apr. 14, 1974; lowest, 12.91 ft Aug. 19, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELDATEL
LEVELLLEVELLLEVELLLEVELLLEVELLLEVEL
DATELDATELDATELDATEL


NOV 15 10.66LL10.02LL9.36L 10.70LL10.98
FEB 8 MAY 5LJUN 14L
10.00LJUL 28 SEP 8L

DEC 27 9.44LL9.98
MAR 23L
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LAKE COUNTY 

440737085483701. Local number, 20N 13W 13ACAC1. 
LOCATION.--Lat 44007'37",. long 085°48'37", Hydrologic Unit 04060103, 5 mi east of Irons. 

Owner: U.S. Geological Survey. 
AQUIFER.--Outwash deposits of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in, depth 57 ft, screened 42 to 57 ft. 
DATUM.--Altitude of land-surface datum is 945 ft. Measuring point: Top of casing 9.0 ft above land-surface datum. 
PERIOD OF RECORD.--March 1980 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 14.70 ft below land-surface datum, July 22, 1980; lowest measured, 

17.71 ft Mar. 14, 1980. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

WATER LWATER LWATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

OCT 13 L16.64 
L

DEC 14 L16.21 LFEB 24 L16.00 LMAY 4 L15.64 LJUL 15 L15.17 LSEP 22 L16.02 
NOV 16 L16.99 
L

JAN 26 L15.81 LMAR 30 L16.22 LJUN 8 L15.04 LAUG 18 L15.46 

LEELANAU COUNTY 

445020086012201. Local number, 28N 14W 8DDCA1. 
LOCATION.--Lat 44°50'20", long 086°01'22", Hydrologic Unit 04060104, 2.5 mi northeast of Empire. 

Owner: U.S. Geological Survey. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in, depth 138 ft, screened 123 to 138 ft. 
DATUM.--Altitude of land-surface datum is 750 ft. Measuring point: Top of casing 2.0 ft above land surface datum. 
PERIOD OF RECORD.--February 1978 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 113.12 ft below land-surface datum, Mar. 21, 1980; lowest measured, 

114.49 ft, June 21, 1983. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

WATER LWATER LWATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

OCT 14 L113.98 LDEC 13 L114.14 LMAR 7 L114.31 LMAY 18 L114.45 LJUL 27 L114.30 LAUG 23 L114.21 
NOV 17 L114.17 LFEB 1 L114.30 LAPR 13 L114.37 LJUN 21 L114.49 

LEELANAU COUNTY 

445011086031401. Local number, 28N 14W 18BABB1. 
LOCATION.--Lat 44°50'11", long 086°03'14", Hydrologic Unit 04060104, 2 mi north of Empire. 

Owner: U.S. Geological Survey. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in, depth 60 ft, screened 45 to 60 ft. 
DATUM.--Altitude of land-surface datum is 625 ft. Measuring point: Top of casing 2.0 ft above land-surface datum. 
PERIOD OF RECORD.--November 1979 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 22.91 below land-surface datum, Apr. 12, 1982; lowest, 24.76 ft Sept. 29, 1982. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 
LOW VALUES 

DAY LOCT NOV LDEC JAN FEB LMAR APR MAY JUN JUL AUG SEP 

5 L24.78 24.85 L24.50 24.22 L24.12 23.98 23.81 23.43 23.56 23.86 24.12 
10 L24.80 24.87 L24.44 24.25 L24.07 23.14 23.78 23.32 23.59 23.90 24.16 
15 L24.82 24.79 L24.35 24.26 L24.02 23.95 23.73 23.28 23.65 23.95 24.20 
20 L24.83 24.66 L24.24 24.26 L23.98 23.92 23.70 23.32 23.71 24.00 24.22 
25 L24.84 24.57 L24.16 -- 24.20 L23.97 23.89 23.66 23.40 23.76 24.03 24.20 

EOM L24.83 24.52 L-- 24.22 24.17 L23.15 23.85 23.54 23.47 23.81 24.08 24.17 

WTR YEAR 1983 MAX L23.00 MAR 26, 1983 MIN 24.87 NOV 8, 1982 
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LENAWIT couNri, 

420246084150601. Local number, 5S 10 12DDBD. 

LOCATION.--Lat 42°02'46", long 084°15'06", Hydrologic Unit 0410000:2, 2 mi west of Cambridge Junction on the Onsted State Game Area. 


Owner: State Department of Natural Resources. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 14 in, (1,3pth 39 ft, screened 36 to 39 ft. 

DATUM.--Altitude of land-surface datum is 1,000 ft. Measuring poilt: Top of casing, 3.00 ft above land-surface datum. 

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

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 15.8) ft below land-surface datum, Mar. 26, 1982; lowest measured, 


19.33 ft Sept. 2, 1971. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DAMN, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELDATELDATEL LEVELLLEVELLLEVEL
LEVELLLEVELLLEVELLDATELDATELDATEL


OCT 5 17.39LL16.73LL16.50L16.95L17.00LL17.64
JAN 3 MAR 28LJUN 20LAUG 4 SEP 16L

NOV 19 16.97LL16.80LL16.13
FEB 23 MAY 10L


LIVINGSTON COUNTY 


422853083402801. Local number, 1N 6E 13DBAB. 

LOCATION.--Lat 42°28'53", long 083°40'28", Hydrologic Unit 04090005, 2 mi northwest of South Lyon on Twelve Mile Road. 


Owner: American Aggregate Corporation. 

AQUIFER.--Glacial deposits of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 2 in, depth 29 ft, 14 in diameter screen. 

DATUM.--Altitude of land-surface datum is 930 ft. Measuring point: Plywood instrument shelf, 2.50 ft above land-surface datum. 

PERIOD OF RECORD.--April 1970 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 12.1 ft beim, land-surface datum, Apr. 22, 1974; lowest, 21.58 ft Oct. 30, 31, 


Nov. 1, 1979. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LON VALUES 


DAYLOCTLNOVLJANLMARLMAYLJULLSEP
DECLFEBLAPRLJUNLAUGL


5 15.12 15.46 15.59 15.78 15.93 16.00 15.67 14.63 13.81 14.35 14.82 15.23 
10 15.12 15.37 15.68 15.79 15.93 16.00 15.45 14.52 13.76 14.41 14.92 15.33 
15 15.25 15.13 15.68 15.81 15.95 16.00 15.35 14.36 13.72 14.50 14.99 15.43 
20 15.25 15.44 15.72 15.85 15.98 15.83 15.13 14.20 13.73 14.55 14.97 15.42 
25 15.26 15.55 15.75 15.88 15.98 15.97 14.93 13.98 13.86 14.57 15.11 15.45 

EOM 15.27 15.62 15.78 15.89 15.99 15.75 14.78 13.92 14.16 14.73 15.19 15.54 

MAX 13.67 JUN 12, 1983L
WTR YEAR 1983L MIN 16.00 MAR 3, 1083 


MACK] NAC COUNTY 


460321084354801. Local number, 42N 2W 7AABB. 

LOCATION.--Lat 46°03'21", long 084°35'48", Hydrologic Unit 04070002, 2 mi 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, depth 102 ft. 

DATUM.--Altitude of land-surface datum is 650 ft. MeasuringLTop of shelter floor, 2.3 ft above land-surface datum. 

PERIOD OF RECORD.--June 1956 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 13.1 ft below land-surface datum, May 11, 1960; lowest, 32.3 ft Feb. 7, 1977. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

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

5 25.21 22.82 21.78 20.75 24.15 23.30 22.05 22.17 19.76 24.65 27.19 28.79 
10 23.88 23.29 19.70 21.73 24.60 L8.00 21.30 20.05 21.08 25.08 27.51 29.06 
15 21.82 19.87 21.30 21.94 24.83 20.00 19.90 21.00 21.97 25.47 27.85 29.33 
20 21.13 21.05 22.30 22.80 25.02 L9.80 19.95 21.21 22.86 25.91 28.09 29.35 
25 21.50 20.37 21.40 23.27 24.61 20.99 21.20 21.30 23.49 26.33 28.40 29.51 

EOM 22.29 21.51 19.36 23.83 24.57 21.97 22.00 19.45 24.02 26.73 28.64 29.71 

MAX 17.38 MAR 8, 1983L
WTR YEAR 1983L MIN 29.71 SEP 30, 1985 
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MARQUETTE COUNTY 


462938087475901. Local number, 47N 28W 3CCDC. 

LOCATION.--Lat 46°29'38", long 087°47'59", Hydrologic Unit 04020105, 4.8 mi 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, depth 72 ft, screened 68 to 72 ft. 

DATUM.--Land-surface datum is 1,571.99 ft National Geodetic Vertical Datum of 1929. Measuring point: Top of recorder base, 3.0 ft 


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 below land-surface datum, May 13, 1974; lowest, 19.26 ft Apr. 10-11, 1964. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

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

5 14.38 13.79 13.77 14.15 14.72 15.22 14.63 12.40 11.05 11.90 12.94 13.75 
10 14.33 13.99 13.81 14.21 14.83 14.78 14.63 12.49 11.07 12.01 13.07 13.79 
15 14.06 13.92 13.98 14.32 14.91 14.30 14.52 12.55 11.21 12.20 13.18 13.86 
20 14.04 13.75 14.08 14.45 15.02 14.31 13.85 12.61 11.39 12.40 13.34 13.88 
25 13.90 13.66 14.15 14.53 15.10 14.42 13.43 12.44 11.53 12.61 13.49 13.69 

EOM 13.77 13.67 14.13 14.66 15.14 14.50 12.33 11.67 11.67 12.78 13.66 13.77 

WTR YEAR 1983L MIN 15.22 MAR 5, 1983
MAX 10.93 JUN 6, 1983L


MENOMINEE COUNTY 


453504087331301. Local number, 37N 26W 19DADA. 

LOCATION.--Lat 45°35'04", long 087°33'13", Hydrologic Unit 04030108, on Highway U.S. 41 at Carney. 


Owner: State Highway Department. 

AQUIFER.--Trenton Limestone and Black River Formation of Middle Ordovician age. 

WELL CHARACTERISTICS.--Water-table well, diameter 4 in, depth 17 ft, cased. 

DATUM.--Altitude of land-surface datum is 800 ft. Measuring point: Top of 2 in reducing nipple, 1.26 ft above land-surface datum. 

PERIOD OF RECORD.--September 1959 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 3.47 ft below land-surface datum, Apr. 12, 1979; lowest measured, 8.62 ft 


Jan. 17, 1977. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELDATEL LEVELLLEVELLLEVELLDATEL
LEVELLLEVELLDATELDATELDATEL LEVEL 


NOV 8 4.56LL4.67 4.57L3.50 5.24LL5.58
JAN 12LFEB 2LMAR 29LJUN 30 SEP 14L


MJNROE COUNTY 


415206083414401. Local number, 7S 6E 1SACAA. 

LOCATION.--Lat 41°52'06", long 083°41'44", Hydrologic Unit 04100002, on Teal Road 2 mi southeast of Petersburg. 


Owner: U.S. Geological Survey. 

AQUIFER.--Detroit River Group of Devonian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 72 ft, cased to 53 ft, open end. 

DATUM.--Altitude of land-surface datum is 680 ft. Measuring point: Top of casing, 2.5 ft above land-surface datum. 

PERIOD OF RECORD.--November 1978 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 32.30 ft below land-surface datum, Mar. 26, 1982; lowest measured, 


40.55 ft Nov. 2, 1978. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATELDATELLEVELLDATELDATELLEVELLDATELDATELLEVEL
LEVELL LEVELL LEVELL


OCT 5 39.68LLJAN 3 37.13LLMAR 28L37.08LJUN 6LAUG 4 SEP 16L
37.01L38.50LL39.84 

NOV 19 39.38LL36.87LL35.08
FEB 23 MAY 5L


http:1,571.99
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M)NROE COUNTY 

415235083414001. Local number, 7S 6E 15ADBB. 
LOCATION.--Lat 41°52'35", long 083041'50", Hydrologic Unit 04100002, 1.5 mi southeast of Petersburg on Teal Road. 

Owner: State Department of Natural Resources. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water-table well, diameter 14 in, depth 17 ft, screened 14 to 17 ft. 
DATUM.--Altitude of land-surface datum is 675 ft. Measuring point: Top of casing, 4.00 ft above land-surface datum. 
PERIOD OF RECORD.--December 1965 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 3.00 ft below land-surface datum, Feb. 14, 1966; lowest measured, 6.69 ft. 

Dec. 29, 1976. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

L

WATER LWATER LWATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

OCT 5 L6.33 LJAN 3 L4.85 LMAR 28 L5.48 LJUN 20 L4.72 LAUG 4 L5.04 LSEP 16 L5.74 
NOV 19 L5.83 LFEB 23 L5.29 LMAY 5 L4.46 

MUSKEGON COUNTY 

431806086044401. Local number, 11N 15W 34ADDD. 
LOCATION.--Lat 43°18'06", long 086°04'44", Hydrologic Unit 04060102, 8 mi northeast of Holton on Holton-Duck Lake Road. 

Owner: State Department of Natural Resources. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water table well, diameter 14 in, depth 31 ft, screened 28 to 31 ft. 
DATUM.--Altitude of land-surface datum is 595 ft. Measuring point: Top of casing, 4.00 ft above land-surface datum. 
PERIOD OF RECORD.--November 1965 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, +0.16 ft above land-surface datum, May 22, 1974; lowest measured, 4.74 ft 

below land-surface datum, Sept. 5, 1972. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

L

WATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

OCT 26 L1.66 
L

DEC 1 L0.56 
L

MAR 28 L0.28 LJUL 13 L2.86 

OAKLAND COUNTY 

425116083321501. Local number, SN 8E 8ACAC. 
LOCATION.--Lat 42051'16", long 083°32'15", Hydrologic Unit 04080204, 6 mi northeast of Holly on Van Road. 

Owner: State Department of Natural Resources. 
AQUIFER.--Sand and gravel of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 14 in, depth 42 ft, screened 39 to 42 ft. 
DATUM.--Altitude of land-surface datum is 930 ft. Measuring point: Top of casing, 3.00 ft above land-surface datum. 
PERIOD OF RECORD.--November 1965 to current year. 
EXTREMES IOR PERIOD OF RECORD.--Highest water level measured, 22.30 ft below land-surface datum, Apr. 24, 1974; lowest measured, 

26.48 ft Sept. 9, 1966. 

WATER LEVEL IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

L

WATER LWATER LWATER LWATER LWATER LWATER 
DATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL LDATE LLEVEL 

OCT 26 L25.42 LJAN 18 L25.06 LMAR 17 L24.90 LJUN 8 L24.38 LJUL 20 L25.34 LAUG 31 L25.77 
DEC 7 L25.10 LMAR 7 L24.88 LAPR 28 L24.43 
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OCEANA clown( 

433133086082601. Local number, 13N 15W 18AAAA. 

LOCATION.--Lat 43°31'33", long 086°08'26", Hydrologic Unit 04060101, approximately 6 mi southwest of Hesperia. 


Owner: U.S. Geological Survey 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water table well, diameter 6 in, depth 79 ft, screened 69 to 79 ft. 

DATUM.--Altitude of land-surface datum is 703 ft. Measuring point: Top of casing, 2.5 ft above land-surface datum. 

REMARKS.--Continuous recorder installed, July 10, 1979. 

PERIOD OF RECORD.--August 1977 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 36.10 ft below land-surface datum, May 25, 1978; lowest 40.99 ft Mar. 28, 1982. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


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

5 37.34 37.68 37.93 37.17 37.08 37.22 37.53 37.24 37.24 37.49 37.77 
10 37.38 37.74 37.86 37.07 37.08 37.29 37.54 37.24 37.25 37.53 37.83 
15 37.45 37.80 37.69 37.08 37.09 37.34 37.61 -- 37.20 37.27 37.58 37.89 
20 37.52 37.81 37.54 37.05 37.15 37.36 -- 37.39 37.20 37.33 37.63 37.94 
25 37.59 37.89 37.40 37.01 37.19 37.44 37.33 37.19 37.39 37.68 38.00 

EOM 37.62 37.91 37.27 37.02 37.17 37.46 37.27 37.18 37.43 37.74 38.05 

MAX 36.91 FEB 2, 1983L
WTR YEAR 1983L MIN 38.05 SEP 29, 1983 


OGEMAW COUNTY 


442514084164702. Local number, 23N lE 2BAAA. 

LOCATION.--Lat 44°25'14", long 084°16'47", Hydrologic Unit 04070007, 8 mi west of Rose City on south side of Rose City Road. 


Owner: Ogemaw County Road Commission. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled water-table well, diameter 11/2 in, depth 20 ft. 

DATUM.--Altitude of land-surface datum is 1,265 ft. Measuring point: Top of casing, 2.30 ft above land-surface datum. 

PERIOD OF RECORD.--November 1968 to October 1971. April 1974 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 7.62 ft below land-surface datum, Apr. 13, 1976; lowest measured, 13.6 ft 


December 1972. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATER 

DATELDATELDATEL LEVEL
LEVELLLEVELLLEVELLDATEL


OCT 22 12.07LLJAN 6 12.11LL JUL 18L
APR 19 10.56LL9.91 


ONTONAGON COUNTY 


465002089321601. Local number, 51N 41W 8BDBC. 

LOCATION.--Lat 46°50'02", long 089°32'16", Hydrologic Unit 04020101, 325 ft south of M-64, 1.5 mi east of Silver City. 


Owner: State Corrections Department. 

AQUIFER.--Freda Sandstone of Keweenawan age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 100 ft, cased to 32 ft. 

DATUM.--Altitude of land-surface datum is 620 ft. Measuring point: Plywood instrument shelf, 3.50 ft above land-surface datum. 

PERIOD OF RECORD.--October 1958 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 8.20 ft below land-surface datum, Apr. 15, 1959; lowest measured, 


21.82 ft Dec. 15, 1976. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATER 

DATELLEVELLDATELLEVELLDATELDATEL
LEVELLLEVEL 


LL
 
DEC 7L 9.85 14.26
9.92 FEB 17LAPR 25 8.30LLSEP 16L




L
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OTSEGO COUNTY 


445920084425801. Local number, 30N 3W 19ABBB. 

LOCATION.--Lat 44°59'20", long 084°42'58", Hydrologic Unit 04070007, on Old Alba Road 3 mi southwest of Gaylord. 


Owner: U.S. Geological Survey. 

AQUIFER.--Sand of Pleistocene age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 87 ft, screened 72 to 87 ft. 

DATUM.--Altitude of land-surface datum is 1307 ft. Measuring point: Top of casing, 2.5 ft above land-surface datum. 

PERIOD OF RECORD.--January 1979 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured 30.69 ft below land-surface datum, July 24, 1979; lowest measured, 


35.82 ft Apr. 1, 1982. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATERLWATERLWATER 

DATE LEVELLLLEVELLLLEVELLLEVELLLEVELLLEVEL
DATE DATELDATELDATELDATEL


OCT 6 35.06LL35.49LL35.15L34.58L32.72L33.07
DEC 6 FEB 28LMAY 17LJUL 25LAUG 30L

NOV 8 35.35LL35.22LL34.96L33.07
JAN 20 APR 12LJUN 21L


PRESQUE ISLE 


451634083441801. Local number, 33N 6E 8BBBB. 

LOCATION.--Lat 45°16'34", long 083044'18", Hydrologic Unit 04070006, south side of Grand Lake Highway, 2 mi west and 1 mi north of Posen. 


Owner: A. Styma. 

AQUIFER.--Traverse Group. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 61 ft. 

DATUM.--Altitude of land-surface datum is 815 ft. Measuring point: Top of casing, 0.5 ft above land-surface datum. 

PERIOD OF RECORD.--December 1959 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 5.10 ft below land-surface datum, Mar. 2, 1979; lowest measured, 16.83 ft 


Mar. 5, 1963. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 


WATERLWATERLWATERLWATER 

DATELLEVELLLEVELLL DATEL
DATEL
DATE LEVELLLEVEL 


NOV 17 10.52LL8.82LL6.39L12.04
JAN 18 APR 13LJUL 27L


ROSCONVION COUNTY 


442722084350701. Local number, 24N 2W 20BABA. 

LOCATION.--Lat 44°27'22", long 084°35'07", Hydrologic Unit 04070007, 2 mi south of Roscommon and 0.5 mi east of highway 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, depth 14 ft, open bottom. 

DATUM.--Land-surface datum is 1,145.30 ft National Geodetic Vertical Datum of 1929. Measuring point: Top of casing, 2.50 ft 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 below land-surface datum, Apr. 23, 1971; lowest, 6.23 ft Dec. 6-11, 1949. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

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

5 4.71 4.77 4.33 4.14 4.20 3.50 3.34 2.76 3.56 4.32 4.36 
10 4.73 4.79 3.95 4.20 3.60 3.36 2.96 2.89 3.70 4.43 4.45 
15 4.76 4.45 3.77 -- 4.24 3.56 3.24 2.99 3.02 3.86 3.84 4.51 
20 4.80 4.38 3.79 3.98 4.28 3.56 3.21 2.98 3.17 4.02 4.05 4.35 
25 4.74 4.36 3.80 4.05 4.27 3.55 3.23 3.00 3.33 4.11 4.13 4.12 

EOM 4.77 4.35 3.78 4.11 4.28 3.57 3.30 2.76 3.44 4.22 4.26 4.19 

MAX 2.73 JUN 3, 1983L
WTR YEAR 1983L MIN 4.81 OCT 19, 1982 


http:1,145.30
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SAGINAW COUNTY 


431457084194401. Local number, lON lE 22DADA1. 

LOCATION.--Lat 43°14'57", long 084°19'44", Hydrologic Unit 04080203, west side of Merrill Road 0.35 mi north of Marion Springs. 


Owner: U.S. Geological Survey. 

AQUIFER.--Saginaw Formation of Pennsylvanian age. 

WELL CHARACTERISTICS.--Drilled artesian well, diameter 6 in, depth 210 ft, cased to 170 ft. 

DATUM.--Altitude of land-surface datum is 657 ft. Measuring point: Plywood instrument shelf, 2.5 ft above land-surface datum. 

PERIOD OF RECORD.--December 1977 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 7.93 ft below land-surface datum, Feb. 10, 1981; lowest 10.09 ft Sept. 15, 1983. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

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

5 9.69 9.63 9.41 9.27 9.10 9.06 9.04 8.88 8.74 9.18 9.60 9.86 
10 9.63 9.75 9.53 9.16 9.12 9.05 8.89 8.97 8.90 9.28 9.68 9.93 
15 9.64 9.69 9.43 9.20 9.04 9.08 8.93 8.93 8.95 9.28 9.68 10.09 
20 9.70 9.60 9.30 9.34 9.10 8.98 8.91 8.87 9.08 9.41 9.75 9.86 
25 9.81 9.64 9.27 9.16 9.15 9.11 8.92 8.81 9.18 9.51 9.84 9.96 

EOM 9.71 9.48 9.37 9.10 9.11 9.01 8.90 8.68 9.05 9.55 9.85 9.98 

WTR YEAR 1983L MIN 10.09 SEP 15, 1982
MAX 8.62 MAY 2, 1983L


SANILAC COUNTY 


433439082523601. Local number, 13N 13E 12ADAA. 

LOCATION.--Lat 43°34'39", long 082°52'36", Hydrologic Unit 04090001, on Wheatland Road 3 mi east and .75 mi north of Argyle. 


Owner: U.S. Geological Survey. 

AQUIFER.--Marshall Formation of Mississippian age. 

WELL CHARACTERISTICS.--Drilled artesian observation well, diameter 6 in, depth 130 ft, cased with plastic pipe to 48 ft, open bottom. 

DATUM.--Altitude of land-surface datum is 805 ft. Measuring point: Plywood instrument shelf, 2.5 ft above land-surface datum. 

PERIOD OF RECORD.--October 15, 1976 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 16.44 ft below land-surface datum, Apr. 3, 1982; lowest 22.71 ft Nov. 20, 1979. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

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

5 20.03 19.85 18.65 18.49 18.31 18.09 17.52 17.09 17.19 18.64 19.82 20.16 
10 20.07 19.92 18.58 18.46 18.42 18.01 17.32 17.05 17.51 18.89 20.01 20.36 
15 20.16 19.62 18.75 18.51 18.51 18.16 17.17 17.30 17.88 19.21 19.31 20.54 
20 20.23 19.61 18.40 18.65 18.07 17.96 17.26 17.31 18.29 19.53 19.61 20.30 
25 20.23 19.13 18.32 18.56 18.00 18.04 17.48 17.28 18.60 19.76 19.71 20.27 

EOM 20.27 18.96 18.35 18.59 17.98 17.58 17.49 17.19 18.45 19.88 19.90 20.34 

MAX 16.97 MAY 8, 1983L
WTR YEAR 1983L MIN 20.54 SEP 15, 1983 


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, depth 151 ft, cased to 65 ft. 

DATUM.--Altitude of land-surface datum is 710 ft. Measuring point: Top of casing, 3.60 ft below land-surface datum. 

PERIOD OF RECORD.--June 1952 to current year. 

EXTREMES FOR PERIOD OF RECORD.--Highest water level, 4.64 ft below land-surface datum, Apr. 13, 1971; lowest, 6.50 ft Oct. 23, 1963. 


WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 

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

5 5.63 5.50 5.41 5.17 5.27 5.29 5.21 5.30 5.25 5.66 6.07 6.23 
10 5.50 5.56 5.35 5.27 5.30 5.12 5.18 5.32 5.36 5.70 6.13 6.26 
15 5.52 5.36 5.38 5.31 5.26 5.22 5.13 5.31 5.43 5.80 6.10 6.26 
20 5.50 5.35 5.31 5.36 5.29 5.17 5.23 5.33 5.49 5.89 6.14 6.16 
25 5.51 5.39 5.17 5.29 5.31 5.24 5.31 5.32 5.55 6.01 6.18 6.07 

EOM 5.55 5.40 5.21 5.29 5.30 5.23 5.32 5.21 5.59 6.08 6.21 6.08 

MAX 5.03 MAR 8, 1983L
WTR YEAR 1983L MIN 6.26 SEP 7, 1983 
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VAN BUREN COUNTY 

421945085481502. Local number, 2S 13W 2BBCB2. 
LOCATION.--Lat 42°19'45", long 085048'15", Hydrologic Unit 04050001, 16 mi east of Bangor on Fish Lake Road, 2.5 mi north of M-43. 

Owner: Rex Martin. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled artesian well, diameter 4 in, depth 40 ft, screened 36 to 40 ft. 
DATUM.--Altitude of land-surface datum is 737 ft. Measuring point: Top of casing, 1.00 ft above land-surface datum. 
PERIOD OF RECORD.--May 1981 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level measured, 9.04 ft below land-surface datum, Mar. 20, 1982; lowest measured, 

12.01 ft Dec. 17, 1983. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

WATER� WATER� WATER� WATER� WATER� WATER 
DATE�LEVEL�DATE�LEVEL�DATE�LEVEL�DATE�LEVEL�DATE�LEVEL�DATE�LEVEL 

OCT 17�12.01�DEC 1�11.03�APR 20�10.72�JUN 1�10.40�JUL 12�11.40�AUG 23�11.85 
NOV 1�11.98�MAR 9�10.69 

WASHTENAW COUNTY 

421228083331601. Local number, 3S 7E 24CACA. 

LOCATION.--Lat 42°12'28", long 083°33'16", Hydrologic Unit 04090005, at Ypsilanti Township waterworks on Bridge Street. 


Owner: Ypsilanti Township. 
AQUIFER.--Sand of Pleistocene age. 
WELL CHARACTERISTICS.--Drilled water-table well, diameter 4 in, depth 80 ft, screened 77 to 80 ft. 
DATUM.--Land-surface datum is 665.65 ft National Geodetic Vertical Datum of 1929. Measuring point: Top of coupling, 3.00 ft 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 below land-surface datum, Jan. 5, 1950; lowest, 22.66 ft Feb. 13, 1971. 

WATER LEVEL, IN FEET BELOW LAND-SURFACE DATUM, WATER YEAR OCTOBER 1982 TO SEPTEMBER 1983 

LOW VALUES 


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

5�12.60�12.58�14.06�14.10 --� 13.82�13.98 
10�12.54�--�14.17 -- 12.83� 13.53 
15�12.59�--�14.25 --�--� --�13.32 
20�12.66�13.66�14.22 13.43� 13.54�14.34 
25�12.67�13.96�--L-- --� 13.79�15.46 

EOM�12.63�13.94 -- 14.58 14.18�14.72 

WTR YEAR 1983�MAX 12.40 NOV 2, 1982�MIN 15.46 SEP 25, 1983 



280� TEMPERATURE OF GROUND WATER 

Temperatures of ground water are measured as part of a state-wide water resource investigation 
in cooperation with Michigan Department of Natural Resources. The purpose of these measurements is 
to determine the natural ground-water temperature of selected points throughout the State. These 
data can be used to estimate ground-water temperatures in many areas in the State. Measurements of 
temperature were made by means of "lazy" thermometers (Heath, 1964). 

TEMPERATURE (°C) OF GROUND WATER AT INDICATED DEPTH 
� �

WATER WATER WATER 
TEMPER-�
� TEMPER-�

� TEMPER-
ATURE ATURE ATURE� � � � �

DATE (°C) DATE (°C) DATE (°C) 

ALGER COUNTY, 45N 19W 25BDCD1 (LAT 46°16'08", LONG 86°37'38") DEPTH 66 FT 

�


OCT 6, 1982�7.5� MAY 2 . . .�7.0� SEP 14 .�8.0 
JAN 14, 1983�7.5 JUN 23 . . .�7.0 

DICKINSON COUNTY, 43N 28W 32ADAB1 (LAT 46°04'59", LONG 87°49'37") DEPTH 31 FT 

NOV 2, 1982
�

7.5�
� 

MAR 2 . . .�7.0�
� 

JUN 28 . . .�6.0 
NOV 29 . . .�7.5� MAR 30 . . .�7.0� JUL 29 . . .�6.0 
DEC 29 . . .��7.5� APR 28 . . .�6.5 SEP 6 . . .�6.5 
FEB 1, 1983 7.5 MAY 27 . . .�6.0 

LENAWEE COUNTY, 5S lE 12DDBD1 (LAT 42°02'46", LONG 84°15'06") DEPTH 39 FT 

�OCT 5, 1982
�

9.5
� 

FEB 23 . . .�10.0
� 

JUN 20�. . 9.0 
NOV 19 . . .�10.0

� 
MAR 28 . . .�9.5 
� 

AUG 4 . . .�9.0 
JAN 3, 1983
�

10.0
� 

MAY 10 . . .�9.0
� 

SEP 16 . . .�9.5 

MENOMINEE COUNTY, 37N 26W 19DADA1 (LAT 45°35'00", LONG 87°33'15") DEPTH 17 FT 
��

NOV 8, 1982�11.0� FEB 2 . . .�7.0� JUN 30 . . .�8.0 
JAN 12, 1983 7 . 5 MAR 29 . . .�5.5� SEP 14 . . .�12.0 

MUSKEGON COUNTY, 11N 15W 34ADDD1 (LAT 43°18'06", LONG 86°04'44") DEPTH 31 FT 
�

OCT 26, 1982 10.0� MAR 28, 1983�8.5� JUL 13 . . .�8.5 
DEC 1 . . .�9.5 

OAKLAND COUNTY, 5N 8E 8ACAC1 (LAT 42°51'16", LONG 83°32'15") DEPTH 42 FT 

OCT 26, 1982
�

9.0
�
� MAR 17 . . .�8.5

�
� JUL 20 . . .�9.0 

DEC 7 . . .��9.0� APR 28 . .�8.5 AUG 31 . . .�9.0 
JAN 18, 1983 8.5 JUN 8 . .�8.5 

ONTONAGON COUNTY, 46N 38W 30ADDD1 (LAT 46°21'18", LONG 89°05'43") DEPTH 50 FT 
�� �

OCT 19, 1982 7.5� FEB 15 . . .�7.0� APR 26 . .�6.5 
DEC�6 . . .��7 . 5 MAR 22 . .�7.0 JUN 2 . .�6.5 
JAN 10, 1983 7.5 



 

 

 

 

281 DISCONTINUED GAGING STATIONSL
 

The following continuous-record streamflow or stage stations in Michigan have been discontinued or 

converted to partial-record stations. Daily streamflow or stage records were collected and published for 

the period of record shown for each station. 


Station Drainage area 

number Station nameL (mil) 


Streams Tributary to Lake Superior 


River at Ironwood, MILL
04028000 MontrealL 63.0 


04030500 Black River atL a82
Ramsay, MILL
 
04031000 Black River near Bessemer, MILL 200 

04031500 Presque IsleL 171
River at Marenisco, MILL

04032000 Presque IsleLL 261
River near Tula, MILL


River near White Pine, MILL
 
04035000 East Branch Ontonagon River near Mass, MILL272 

04038000 Cisco Branch Ontonagon River near Watersmeet, MILL62.2 

04039500 South Branch Ontonagon River at Ewen, MILL348 

04041000 Perch River near Sidnaw, MILL 63.1 


04032500 IronL 98.1 


04042000 Sturgeon River near Baraga,L 379
MI 

04042500 OtterLMI
River near Elo,L 162 

04043000 Sturgeon River near Arnheim,L 705
MI 

04043500 DeadL MI
River near Negaunee,L 138 

04044000 Dead River at Forestville,L 158
MI 


River near Marquette,L a86 

04044563 Big Creek near Harvey,L 17.0 

04044500 CarpL MI 


MI 

04044573 Cedar Creek near Harvey,L 9.04
MI 

04044583 Cherry Creek near Harvey,L 4.53
MI 

04044595 Silver Creek at Harvey,L 8.58
MI 


04045000 TahquamenonL MI
River at Newberry,L 200 


Streams Tributary to Lake Michigan 


04046000 Black River near Garnet,L a28
MI 

04046500 South Manistique Lake Outlet at Curtis,La44
MI 

04047000 North Manistique Lake Outlet at Helmer,Lal5
MI 

04047500 ManistiqueL MI
River near Germfask,L al20 

04048000 FoxLMI
River at Seney,L 107 


04048500 East Branch FoxL MI
River near Germfask,L 104 

04049000 Holland Creek near Seney,L al3
MI 

04049500 ManistiqueL MI
River at Germfask,L 341 

04050000 Goose Pen Outlet at Germfask,L --
MI 

04050500 Grays Creek near Germfask,L a36
MI 


04051000 Pine Creek near Germfask,L all
MI 

04051500 Sand Creek near Germfask,L a6
MI 

04052000 DriggsLMI
River near Seney,L a70 

04052500 Walsh Creek near Seney,L al2
MI 

04053000 Driggs River near Germfask,L 114
MI 


04053500 Marsh Creek near Shingleton,L a20
MI 

04054000 Marsh Creek near Germfask,L a15
MI 

04054500 Duck Creek near Blaney,L a92
MI 

04055000 Manistique River near Blaney,L
MI 704 

04055500 Creighton River near Shingleton,L a35
MI 


04056000 West Branch ManistiqueL MI
River near Manistique,L322 

04057000 IndianL MI
River near Manistique,L 302 

04057500 Jacques,L 167
Sturgeon River near St.LMI 

04057820 Middle Branch Escanaba River near Greenwood, MI 73.3 

04057900 Black River near Republic,L 34.4
MI 


04058000 Middle Branch Escanaba River near Ishpeming,L128
MI 

04058100 Middle Branch EscanabaL MI
River near Princeton,L210 

04058130 MI 13.8
Green Creek near Princeton,L

04058300 Warner Creek near Palmer,L 14.2
MI 

04058400 Goose Lake Outlet near Sands Station,L 37.5
MI 


04058500 East Branch Escanaba River at Gwinn,L 124
MI 

04060000 IronL MI
River near Iron River,LL a65 

04060500 Iron River at Caspian.L 92.1
MI 

04062100 Peshekee River near Michigamme,L 66.5
MI 

04062200 Peshekee River near Champion,L 133
MI 


04062230 Michigamme River near Michigamme,L 194
MI 

04062270 Michigamme River near Champion,L
MI 231 

04062300 MichigammeL MI
River at Republic,L 240 

04062400 Michigamme River near Witch Lake,L 316
MI 

04065000 MenomineeL MI
River near Iron Mountain,La2,420 


(at Lower Quinnesec Falls) 


04065300 West Branch Sturgeon River near Randville,L56.1
MI 

04065397 East Branch Sturgeon River near Hardwood,L90.8
MI 

04065500 Sturgeon River near Foster City,L 237
MI 

04065600 Pine Creek near Iron Mountain,L 16.8
MI 

04067000 Menominee River below Koss,L
MI 3,730 


Period 

of 


record 


1918-22, 1924-25, 

1949-54 

1924-25 

1954-82 

1945-82 

*1945-73 


1952-57 

1942-79 

1942-44 

*1942-71 

*1912-15 


1927-31, 1942-47 

*1942-72 

1942-74 

1902-03 

1898-1902 


1902-03 

1979-81 

1979-81 

1965-70, 1979-81 

1979-81 


1934-36 


*1951-78 

1942-44 

1942-44 

1942-50 

1942-44 


1942-44 

1938-42 


*1938-70 

1939-41 

1938-40 


1938-40 

1938-40 

1938-42 

1938-42 

1938-41 


1938-42 

1938-41 

1938-54 

*1938-70 

1938-42 


1938-56 

*1938-71 

1950-51 

*1972-82 

*1961-68 


1954-75 

1961-82 

1976-82 


*1961-68, 1972-78 

*1965-82 


1954-80 

1900-05 

1948-80 

*1961-68 

*1961-78 


1968-82 

1964-69 

*1961-75 

1964-80 

1898-99, 1902-14 


1958-81 

1977-83 

1954-80 

1971-81 

1907-09, 1913-81 


See footnotes at end of table. 




282L DISCONTINUED GAGING STATIONS--Continued 


Period 

Station Drainage area of 

number Station nameL record
(m12 ) 


Streams Tributary to Lake Michigan--Continued 


River near New Troy, MILL
 
04096000 East Branch GalienL 19.2 

04095500 GalienL a47 1945-47 


River near New Troy, MILL 1945-47 

04096272 Beebe Creek near Hillsdale, MILL 42.4 *1974-78 

04096312 Sand Creek at Litchfield, MILL 20.6 *1974-77 

04096325 Soap Creek near Litchfield, MILL 10.9 1974-77 


04096340 St. JosephLLClarendon,L 144 *1974-77
River atLMIL

04096500 Sauk (East Branch Coldwater)L --
River at Coldwater, MILL 1937-62 

04097000 St.L 918
Joseph River at Mendon, MILL 1902-05 

04097060 Little Portage Creek near Fulton, MILL 27.0 *1964-67 

04097170 PortageL MIL 68.2 1964-79
River near Vicksburg,L *1946-51,L


04097200 Gourdneck Creek near Schoolcraft, MILL 7.29 1964-72 

04097500 St. JosephLLRivers, MILL1,350
River at ThreeL 1953-83 

04098500 Fawn River near White Pigeon,L 192 1957-75
MIL *1903-04,L

04102000 St.L 4,081 1909-31,
Joseph River at Berrien SpringsL 1901-06,L


(at and near Buchanan),L 1951-58
MI 

04102320 Paw Paw River nearL 195
Paw Paw, MILL 1980-82 


River near Hartford, MILL 1980-82 

04102850 South Branch Kalamazoo River near Albion, MILL146 1971-76 

04103000 Reed's SpringsLMI 


04102420 Paw PawL 311 


near Albion,L 1904-06 

04103500 Kalamazoo River at Marshall, MILL 449 1948-82 

04104000 Battle Creek atL a67 1948-54
Charlotte, MILL
 

04104500 Battle Creek at Bellevue, MILL 178 1948-53 

04105800 Gull Creek near Galesburg, MILL 38.1 *1964-73 

04106000 KalamazooLComstock, MILL 1,010 1932-79
River atL 1931,L

04106190 PortageL 18.6
Creek near Portage, MILL 1964-67 

04106500 Portage Creek at Kalamazoo, MILL a48 1947-58 


04107000 GunLnear Shelbyville, MILLa30
River at dam,L 1946-47 

04107500 GunL a35
River near Martin, MILL 1946-47 

04108000 Kalamazoo River near Allegan,L a1,470 1903-07
MIL

04109500 Portage RiverLL a55
below Little Portage Lake,L 1944-56 


near Munith,L
MI 

04110000 Orchard Creek at Munith, MILL a49 1944-56 


04110500 PortageL 118
River near Munith, MILL 1944-46 

04111000 Grand River near Eaton Rapids,LL 661
MIL 1950-82 

04112850 SycamoreL 80.6
Creek near Holt, MILL 1975-80 

04112 904 Mud Lake Drain at Lansing, MILL 4.28 1975-76 

04113097 Carrier Creek near Lansing, MILL 12.1 1975-80 


Creek near Sunfield, MILL 1954-56 

04114000 GrandLPortland, MILL 1952-82 

04113500 SebewaL 24 1 


River atL 1,385 

04115500 FishL 145
Creek near Carson City, MILL 1936-38 

04118000 Thornapple River near Caledonia, MILL 1951-82
773 1930-38,L

04118500 Rogue River near Rockford, MILL 234 1952-82 


04119300 GrandL 5,230
River at Eastmanville, MILL 1976-77 

04120000 CrockeryL --
Creek at Slocums Grove, MILL 1902-03 

04120500 Higgins Lake OutletLLL 1942-50
(head of Muskegon River) a58 


near Roscommon,L
MI 

04121000 Muskegon River near Merritt, MILL 355 *1946-73 

04123000 Big SableL MIL *1942-73
River near Freesoil,L 127 


04123500 ManisteeL MIL 159
River near Grayling,L *1942-73 

04124500 East Branch Pine River near Tustin, MILLa63 *1952-63 

04125000 PineL 118
River near LeRoy, MILL *1953-63 

04125500 PineL 251 1952-82
River near Hoxeyville, MILL
 
04126500 Little Manistee River near Stronach, MILL233 1930-31 

04127500 Boardman River at Traverse City,L 1903-04
MI 


Streams Tributary to Lake Huron 


River at Indian River,LL 583 

04129500 Pigeon River at Afton, MILL 159 1942-81 

04130000 CheboyganL 865 


04128500 IndianL MIL 1942-82 


River near Cheboygan, MILL 1942-82 

04131000 Rainy River near Onoway, MILL a79 1942-52 

04131500 RainyL 85 *1952-79
River near Ocqueoc, MiLL
 

04132000 Black River near Cheboygan, MILL 597 *1942-74 

04132500 Thunder Bay River near Hillman, MILL 232 *1945-72 

04133000 Upper South Branch Thunder Bay River near Lachine, MILL 1945-53
171 

04133500 Thunder BayL MIL 1945-80
River near Bolton,L 588 

04134000 North Branch Thunder Bay River near Bolton, MILL184 1945-80 


04134500 Lower South Branch Thunder Bay near Hubbard Lake, MIL 1945-53146 

04135000 Thunder BayL MIL 1901-08
River near Alpena,L a1,260 

04136000 Au Sable River near Red OakLLLL 1930-31
(Lovells), MILLa1,000 1908-16,L

04137000 Au Sable River at Bamfield, MILL a1,420 1902-13 

04137500 Au SableL MIL 1939-40
River near Au Sable,L a1,540 


04138000 East Branch Au Gres River at Mclvor, MILL84 *1950-73 

04138500 Au GresL City, MILL 1950-81
River near NationalL 169 

04139000 Houghton Creek near Lupton, MILL 29.7 *1950-72 

04139500 RifleLRanch" near Lupton, MILL56.8 1950-71
River at "TheLL

04140000 Prior Creek near Selkirk, MILL 21.4 *1950-72 


See footnotes at end of table. 




L

DISCONTINUED GAGING STATIONS--CONTINUED� 283 

Period 

Station Drainage area of 

number Station nameL (mil) record 

Streams Tributary to Lake Huron--Continued 

04140500 RifleLRiver at Selkirk, MILL 117 1950-82 
04141000 South Branch Shephards Creek near Selkirk, MILL1.15 *1951-78 
04141500 West Branch Rifle River near Selkirk, MILLa52 *1951-63 
04143000 RifleLRiver at Omer, MILL 364 1902-03 
04143500 North Branch Kawkawlin River near Kawkawlin, MILL101 1951-82 

04145500 Bad River near Brant, MILL a89 *1948-59 
04146500 FlintLRiver atLColumbiaville,LMIL 486 1932-33,L1948-52 

04148000 FlintLRiver at Genesee, MILL 593 1930-52 
04150000 
04151000 

South Branch Cass River near Cass City, MILL238 
CassLRiver at Vassar, MILL a700 

1948-80 
1910-28,L1948-70 

04152500 TobaccoLRiver at Beaverton, MILL 487 1948-82 
04153000 Kinney Creek near Clare, MILL a9 1935-36 
04153500 Salt River near North Bradley,LMIL 138 1934-71 
04154500 
04156500 

ChippewaLRiver near Midland, MILL 597 
Tittabawassee River at Freeland, MILLa2,530 

*1947-72 
1903-09,L1912-36 

04157500 Sebewaing RiverLL(State drain) near Sebewaing, MILLa62 1939-54 
04158000 East Fork Sebewaing RiverL(Columbia drain) nearLa38 1940-54 

Sebewaing,LMI 
04158500 Pigeon River near Owendale, MILL 53.2 1952-82 
04159000 Pigeon River near Pigeon, MILL a86 1946-52 
04159488 Silver Creek near Jeddo, MILL 20.6 1978-82 

04159900 MillLCreek near Avoca, MILL 169 *1963-75 
04160000 Mill Creek near Abbottsford, MILL 208 *1947-64 
04160500 Black River near Port Huron, MILL 634 1931,L1932-43 

Streams Tributary to Lake St.LClair 

04161000 Clinton River at Auburn Heights, MILL 123 *1935-40,L1956-82 
04161500 Paint Creek near Lake Orion, MILL 38.5 *1955-75 
04161820 ClintonLRiver at Sterling Heights, MILL309 1978-83 
04162000 Red Run near Royal Oak, MILL 36.5 1953-68 
04162500 Bear Creek at Warren, MILL 17.3 1954-57 

04163000 Big Beaver Creek at Warren, MILL 25.2 1954-58 
04163500 Plum Brook near Utica, MILL 22.9 1954-66 
04163900 Red Run nearLCady, MILL -- t1979-82 
04164010 North Branch ClintonLRiver at Almont, MILL9.56 *1962-68 
04164050 North Branch Clinton River nearr Romeo, MILL49.7 *1964-69 

04164150 North Branch Clinton River near Meade, MILL89.6 *1967-72 
04164200 CoonLCreek near Armada, MILL 10.0 *1965-70 
04164250 Tupper Brook at Ray Center, MILL 8.62 *1959-64 
04164350 Highbank Creek near Armada, MILL 14.9 *1965-70 
04164360 East Branch CoonLCreek near New Haven, MILL36.1 *1967-72 

04164400 Dear Creek near Meade, MILL 12.7 *1960-65 
04164450 McBride Drain near Macomb, MILL 5.79 *1959-64 
04164800 Middle Branch Clinton River at Macomb, MILL41.0 *1962-68,L1969-82 
04165000 Middle Branch Clinton River near Mount Clemens,LMILa51 1947-49 
04165200 Gloede Ditch near Waldenburg,LMIL 16.0 *1959-64 

04165556 Clinton River By-Pass below weir at Mount Clemens,LMI t1979-83 
04165557 Clinton River By-Pass at mouth at Mount Clemens,LMI t1979-83 

Streams Tributary to Detroit River 

04167000 Middle River RougeLnear Garden City, MILL99.9 *1930-33,L1947-77 
04168500 Lower River Rouge at Dearborn,LMIL a96 1930-33 

Streams Tributary to Lake Erie 

04169000 HayesLCreek atLCommerce, MILL a8 1946-51 
04169500 Huron River at Commerce, MILL 57.3 *1946-75 
04171000 Davis Creek near Whitmore Lake,LMIL a70 1952-54 
04171500 Ore Creek near Brighton, MILL a31 1951-68 
04172500 PortageLRiver nearLPinckney, MILL 79.1 *1944-71 

04173000 Huron River near Dexter, MILL 522 *1904,L1946-72, 
1975-77 

04113500 MillLCreek near Dexter, MILL 128 1952-83 
04174000 Huron River at Dexter, MILL -- 1904-16 
04175340 Stony Creek at Oakville, MILL 68.0 1970-81 
04175500 Huron River at Flat Rock, MILL 851 1904-11,L1912-22 

04175600 River Raisin near Manchester,LMIL 132 1970-81 
04175700 River Raisin near Tecumseh, MILL 267 *1956-80 
04176000 River RaisinLLnear Adrian, MILL 463 *1953-78 
04176400 SalineLRiver near Saline, MILL 94.6 *1965-77 

a Approximately. 

* Previous or subsequent operation as a crest-stage partial-record station. 

t Stage record only. 
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Page Page 

Access to WATSTORE data L 14 Black River (tributary to Middle Branch 

Accuracy of data L 12 Escanaba River) near Republic L251 

Acre-foot,Ldefinition of L 2 Black River (tributary to St. Clair 

Adenosine triphosphate, definition of L2 River) near Fargo L 208 

Adrian, River Raisin near L 255 Blue-green algae, definition of L 6 


South Branch River Raisin near L255 Boardman River near Mayfield L 148 

Algae,Ldefinition of L 4 Bond Falls Canal near Paulding L 25 

Algal growth potential, definition of L4 Bond Falls Reservoir near Paulding L26 

Alger County, ground-water levels L262 Bottom material, definition of L 4 


ground-water temperatures L 280 Boyne City, Boyne River near L 252 

Alicia, Flint River near L 193 Boyne River near Boyne City L 252 

Allen, Hog Creek near L 76 Branch County, ground-water levels L264 


Hog Creek Tributary near L 250 Brent Run near Montrose L 191 

Alma, Pine River (tributary to Chippewa Bridgeton, Muskegon River at L 252 


River) atLL 198 Muskegon River near L 137-138 

Almont, North Branch Clinton River at L254 Brimley, East Branch Waiska River near 251 

Alpena, Thunder Bay River near L160-165 West Branch Waiska River near L251 

Alpena County, ground-water levels L262 Brule River near Florence, WI L 66 

Alpha, Paint River near L 68 Buck Creek, at Cutlerville L 257 

Alston, Sturgeon River (tributary to Lake at Grandville L 252,258 


Superior) near L 35 at Wyoming L 258 

Analyses of samples collected at water- near Byron Center L 257 


quality partial-record stations L260 (tributary
Burlington, St. Joseph RiverL

Andersonville, Huron River near L255 to Lake Michigan) near L 75 

Ann Arbor, Huron River at L 245 Butternut Creek near Genesee L 185 

Aquifer, definition of L 4 Byron, Shiawassee River at L 178 

Arenac County, ground-water levels L262,263 

Armada, Coon Creek near L 254 Calhoun County, ground-water levels L264,265 

East Branch Coon Creek at L224-225 Carp Creek at Ishpeming L 251 

Highbank Creek near L 254 Carp River near Negaunee L 41 


Armstrong Creek near Montrose L 254 Carrier Creek near Grand Ledge L252 

Artesian,L 4 204-205
definition of L Caseville, Pigeon River near L

Artificial substrate, definition of L8 Cass City, Cass River at L 194 

Ash mass,L 4 265
definition of L Cass County, ground-water levels L

Athens, Nottawa Creek near L 78 Cass River, at Cass City L 194 

Atlas, Kearsley Creek near L 253 at Frankenmuth L 196 

Auburn Heights, Clinton River at L254 at Wahjamega L 195 


Galloway Creek near L 213 Cedar Run near Cedar L 258 

Augusta, Augusta Creek near L 99 Cells/volume, definition of L 4 

Augusta Creek near Augusta L 99 Central-Stadler Drain near Montrose L254 

Au Sable, Au Sable River near L172-173 CFS-day, definition of L 4 

Au Sable River,Lat Grayling L 166 Chassell, Sturgeon River (tributary to 


at Mio L 171 Lake Superior) near L 36-37 

near Au Sable L 172-173 Cheboygan, Cheboygan River at L158-159 

East Branch, at Grayling L 167 Cheboygan County, ground-water levels 265,266 

South Branch, near Luzerne L168-170 Cheboygan River at Cheboygan L158-159 


Chemical oxygen demand, definition of 4 

Bacteria,L 4 253
definition of L Chipmunk Creek near Genesee L

Bangor, South Branch Black River Chippewa County, ground-water levels L266 


(tributary to Lake Michigan) near .. 96 Chippewa River, near Mount Pleasant L197 

Baraga County, ground-water levels L263 near Weidman L 259 

Barry County, ground-water levelsL263 Chlorophyll, definition of L 4 

Battle Creek at Battle Creek L 97 Cisco Branch Ontonagon River at Cisco 

Battle Creek,LBattle Creek at L 97 Lake Outlet L 30 


Kalamaaoo River near L 98 Clam River, at Cadillac L 258 

Bay County, ground-water levels L264 at Vogel Center L 129 

Bear Creek (tributary to Lake Michigan) near Jennings L 258 


near Muskegon L 139 Clarendon, St. Joseph River (tributary to 

Beaver Creek (tributary to River Raisin) Lake Michigan) at L 251 


near Adrian L 259 Clinton County, ground-water levels L266 

Bed material, definition of L 4 Clinton River, at Auburn Heights L254 

Beebe Creek near Hillsdale L 251 at Mount Clemens L 227-229 

Belle River, at Memphis L 210 at Sterling Heights L 218 


North Branch, at Imlay City L 209 by-pass at mouth at Mt. Clemens L231 

Benzonia, Betsie River near L 252 by-pass below weir at Mt. Clemens L230 

Bergland, West Branch Ontonagon River near Drayton Plains L 212 


near L 29 222
near Fraser L
 
Betsie River near Benzonia L 252 Middle Branch, at Macomb L 255 

Big Beaver Creek near Warren L 220 near Macomb L 255 

Biochemical oxygen demand, definition of .. 4 North Branch, at Almont L 254 

Biomass, definition of L 4 near Meade L 254 

Birmingham, River Rouge at L 234 near Mount Clemens L 226 

Black Creek (tributary to Kearsley Creek) near Romeo L 254 


near Davison L 253 Clio, Silver Creek (tributary to Flint 

Black Creek (tributary to Lake Michigan) River) near L 254 


near Muskegon L 250,252 Coldwater River (tributary to St. Joseph

Black River (tributary to Cheboygan River) near Hodunk L 77 


River) near Tower L 157 Cole Creek near Flushing L 254 

Black River (tributary to Lake Michigan), Color unit, definition of L 5 


South Branch, near Bangor L 96 Columbiaville, North Branch Flint River 

Black River (tributary to Lake Michigan) near L 250 


near Garnet L 251 
 South Branch Flint River near L182 
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286 INDEX 


Page 

Contents, definition ofL 5 

Control,L 5
definition of L

Control structure, definition of L5 

Coon Creek, near Armada L 254 


East Branch, at Armada L224-225 

near New Haven L 254 


Cooperation L 1 

Cornell, Escanaba River at L60-62 

Cosperville,L
IN, North Branch Elkhart 


River at L 85 

Crawford County, ground-water levels 267 

Crest-stage partial-record stations L251-255 

Crystal Falls, Michigamme River near 69 

Paint River at L 67 


Cubic feet per second per square mile, 

definition of L 5 


Cubic foot per second,L....
definition ofL5 


Dansville, Deer CreekL
(tributary to Red 

Cedar River) near L 114 


Davison, Black Creek (tributary to 

Kearsley Creek) near L 253 


Kearsley Creek near L 186 

Deer Creek (tributary to Red Cedar River) 


near Dansville L 114 

Deer Creek (tributary to North Branch 


Clinton River) near Meade L255 

Definition of terms L 2-8 

Delhi Mills, Huron River at L 244 

Delta County, ground-water levels L267 

Detroit, Detroit River at L232-233 

River Rouge at L 238 


Detroit River at Detroit L232-233 

Detroit River, streams tributary to, 


crest-stage partial-record stations. 255 

gaging-station records L232-239 


Dexter, Mill Creek (tributary to Huron 

River) near L 243 


Diatoms, definition of L 6 

Dickinson County, ground-water levels . 267 


ground-water temperatures L 280 

Dickinson Creek near Ceresco L256 

Discharge at, partial-record stations 


and miscellaneous sites L250-259 

crest-stage partial-record stationsL251-255
... 

low-flow partial-record stations L250 

miscellaneous sites L 256-259 


Discharge,L 5
definition of L

Discontinued gaging stations L281-283 

Dissolved, definition of L 5 

Diversity index,L
definition of L5 

Dowagiac River at Sumnerville L94 

Downstream order and station number L8 

Drainage area, definition of L 5 

Drainage basin, definition of L 5 

Drayton Plains, Clinton River near L212 


Sashabaw Creek near L 211 

Dry mass, definition of L 4 

Duffield, Jones Creek at L 253 


Eagle, Looking Glass River near L118 

East Jordan, Jordan River near L149-151 

East Lansing, Red Cedar River at L116 

Eastmanville, Grand River at L124-128 

East Pond Creek at Romeo L 223 

Eaton County, ground-water levels L268 

Elkhart,L(tributary
IN, St. Joseph RiverL


to Lake Michigan) at L 87 

Elkhart River,L 86
at Goshen, INLL


North Branch,at Cosperville,L85
IN L

Escanaba River,L 60-62
at Cornell L

Middle Branch, at Humboldt L 51 

near Wells L 250 


Evans Ditch at Southfield L 236 

Evart, Muskegon River at L130-132 

Explanation, of ground-water level 


records L 13-14 

of stage and water-discharge recordsL10-12
.. 

of water-quality records L12-13 


Factors for converting English Units to 

International System (SI) Units 

Inside back cover 


Fargo,L(tributary to St.
Black RiverL

Clair River) near L 208 


Farmers Creek near Lapeer L 181 

Farmington, Upper River Rouge at L237 

Fecal coliform bacteria,L..
definition ofL4 


Page 

Fecal streptococcal bacteria, definition 


of L 4 

Felch, East Branch Sturgeon River near 71 

Fennville, Kalamazoo River near L107 

Fergus, Shiawassee River near L180 

Fish Creek, near Crystal L 257 


West Branch, near Carson City L257 

near Crystal L 257 


Flat River at Smyrna L 121 

Flint, Flint River near L 190 

Gilkey Creek near L 187 

Swartz Creek at L 188 

Thread Creek near L 189 


Flint River, near Alicia L 193 

near Flint L 190 

near Fosters L 192 

near Otisville L 184 

North Branch, near Columbiaville L250 

South Branch, near Columbiaville L182 


near Millville L 253 

Florence, WI, Brule River near L66 

Menominee River near L 70 


Flushing, Cole Creek near L 254 

Misteguay Creek near L 254 


Ford River near Hyde L 63-65 

Fosters, Flint River near L 192 

Frank and Poet Drain at Trenton L255 

Frankenmuth, Cass River at L 196 

Fraser, Clinton River near L 222 

Freeman Drain near Montrose L 254 


Gage height, definition of L 5 

Gaging station, definition of L 5 


discontinued L 281-283 

records L 20-249 


Gaines, Jones Creek near L 253 

Porter Drain near L 253 


Galloway Creek near Auburn Heights L213 

Garden City, Middle River Rouge near L255 

Garnet, Black River (tributary to Lake 


Michigan) near L 251 

Genesee, Butternut Creek near L185 


Chipmunk Creek near L 253 

Powers-Cullen Drain near L 253 


Genesee County, ground-water levels L268 

Gilkey Creek near Flint L 187 

Gloede Ditch near Waldenburg L 255 

Goodrich, Thread Creek near L 253 

Goose Lake Outlet near Sands Station L251 

Goshen, IN, Elkhart River at L 86 

Gourdneck Canal near Schoolcraft L79 

Grand Blanc, Swartz Creek near L253 

Grand Ledge, Carrier Creek near L252 

Grand Rapids, Grand River at L 123 

Plaster Creek at L 252 


Grand River, at Eastmanville L124-128 

at Grand Rapids L 123 

at Ionia L 120 

at Jackson L 112 

at Lansing L 117 


Grand Traverse County, ground-water 

levels L 268 


Grandville, Buck Creek at L 252 

Grayling, Au Sable River at L 166 


East Branch Au Sable River at L167 

Green algae, definition of L 7 

Green Creek near Palmer L 250 

Greenwood Afterbay near Greenwood L54-55 

Greenwood Diversion near Greenwood L56 

Greenwood, Greenwood Afterbay near L54-55 

Greenwood Diversion near L 56 

Greenwood Release (Middle Branch 


Escanaba River) near L 57 

Greenwood Reservoir near L 53 


Greenwood Release (Middle Branch Escanaba 

River) near Greenwood L 57 


Greenwood Reservoir near Greenwood L53 

Ground-water level records by county L262-279 

Ground-water temperatures by county L280 

Gun River near Otsego L 257 


Hamburg, Huron River near L 242 

Hamilton, Rabbit River at L 251 

Hardness, definition of L 5 

Hardwood, East Branch Sturgeon River at 72-74 

Hart, Pentwater River near L 252 

Hastings, Thornapple River near L122 

Healy Creek near Millersburg L 259 
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INDEX 


Page 	 Page
L

Highbank Creek near Armada L 254 
 Lakes and Reservoirs:
L

Hillsdale, Beebe Creek near L 251 	 58
Schweitzer Reservoir near Palmer
L

Hillsdale County, ground-water levels L269 Stony Lake near Washington L 216 

Hodunk, Coldwater River (tributary to 117
Lansing, Grand River at


St. Joseph River) near L 77 	 181
Lapeer, Farmers Creek near L
 
Hog Creek, near Allen L 76 Leelenau County, ground-water levels L272 

Tributary near Allen L 250 	 253
Lefler-Scothan Drain near Otisville L
L


Holloway Reservoir near Otisville L183 	 273
Lenawee County, ground-water levels L
L
Holly, Swartz Creek near L 253 	 280
Lground-water temperatures L
 
Hopkins, Rabbit River near L 108 Lima Center, Mill Creek (tributary to
L

Houghton Creek near Lupton L 252 Huron River) near L 255 

Humboldt, Middle Branch Escanaba River 


at 

Huron River, at Ann Arbor L
 

at Delhi Mills L
 
at Milford L
 
at Ypsilanti L
 
near Andersonville L
 
near Hamburg L
 
near New Hudson L
 

Hyde, Ford River near L
 
Hydrologic bench-mark station, definition 


of L
 
Hydrologic conditions L
 

graph of L
 

Lime Lake Outlet at Panama, IN L 82
L
 
51 Linden, Shiawassee River at L 177
L
 

245 List of gaging-stations, in downstream 

244L
L

order, for which records are 

240Lpublished L VI-VIII 

246 List of counties for which water-level
L

255 records are published L IX
L
 
242 Little Muskegon River near Morley L133-135
L
 
241 Livingston County, ground-water levels 273
L
 

63-65 	 Looking Glass River near Eagle L118 

Lower River Rouge at Inkster L 239
L


10 Low-flow partial-record stations L250
L

2 Lupton, Houghton Creek near L 252
L

3 Luzerne, South Branch Au Sable River
L
Hydrologic unit, definition of L 5 	 168-170
near L
 
L


Imlay City, North Branch Belle River at 209 Macatawa River near Zeeland L 111
L

Ingham County, ground-water levels L269 Mackinac County, ground-water levels L273
L

Inkster, Lower River Rouge at L239 Macomb, McBride Drain near L 255
L

Instantaneous discharge, definition of 5 Middle Branch Clinton River at L255
L

Introduction L
 1 Middle Branch Clinton River near L255
L

Ionia, Grand River at L 120 Manistee, Manistee River at L146-147
L

Iosco County, ground-water levels L270 Manistee River near L 145
L

Iron County, ground-water levels L270 Manistee River, at Manistee L146-147
L
Iron River at Caspian L 256 	 145
near Manistee L
L
Ishpeming, Carp Creek at L 251 	 144
near Sherman L
 

Manistique, Manistique River above L48-49
L

Jackson County, ground-water levels L270 	 47
Manistique River near L
L

Jackson, Grand River at L 112 
 Manistique River, above Manistique L48-49
L
Jones Creek, at Duffield L 253Lnear Manistique L 47 

near Gaines L 253 Maple Rapids, Maple River at L 119
L


Jordan River, near Alba L 259 Maple River, at Maple Rapids L 119
L
near East Jordan L
149-151 near St. Johns L 250 

Map of Michigan, water-discharge stationsL16-17 


Kalamazoo County, ground-water levels L271Lwater-quality stations L 18-19 

Kalamazoo, Portage Creek (tributary to ground-water observation wells L261
L


Kalamazoo River) at L 104-106 Marquette County, ground-water levels L274
L

Portage Creek near L 101 Mason, Sycamore Creek near L 252
L

West Fork Portage Creek at L 103 	 148
Mayfield, Boardman River near L
L


Kalamazoo River, at Comstock L 256 	 255
McBride Drain near Macomb L
L

at Otsego 	L 257 260
McElhney Drain near Coldwater L
L

at Saugatuck L 109-110 
 Meade, Deer Creek (tributary to North
L

near Battle Creek L 98 
 Branch Clinton River) near L255
L

near Fennville L 107 
 North Branch Clinton River near L254
L


Kearsley Creek, near Atlas L 253 
 Mean concentration, definition of L7
L
 near. Davison L 186 Mean discharge, definition of L 5
L

Kent County, ground-water levels L271 Memphis, Belle River at L 210
L

Kimball Drain near Swartz Creek L253 Menominee County, ground-water levels . 274 

Klacking Creek near Selkirk L 252

L
ground-water temperatures L 280 


Menominee River near Florence, WI L70
L

Lake County, ground-water levels L272 	 5
Metamorphic stage, definition of L
 
Lake Erie, streams tributary to, crest-
 Methylene blue active substance,
L


stage partial-record stations L255 	 5
definition of L
L

gaging-station records L 240-249 
 Michigamme River, at Republic L 251 


Lake Huron, streams tributary to, 
 near Crystal Falls L 69
L

crest-stage partial-record stations. 252-254 
 Micrograms per gram, definition of L5
L
gaging-station records L 152-205 
 Micrograms per liter, definition of L6
L


low-flow partial-record stations L250 
 Middle River Rouge near Garden City L255
L

measurements at miscellaneous sites 259 
 Midland, Pine River near L 199
L
Lake Linden, Trap Rock River near L
38-40 Tittabawassee River at L 200 


Lake Michigan, streams tributary to, 
 Milford, Huron River at L 240
L

crest-stage partial-record stationsL
251,252 Mill Creek (tributary to Huron River),
L
gaging station records L
47-151 near Dexter L 243
L
low-flow partial-record stations L250 	 255
near Lima Center L
L


measurements at miscellaneous sites L256-259 
 Milligrams per liter, definition of L6 

Lake Orion, Paint Creek (tributary to 
 Millville, South Branch Flint River near L253
L


Clinton River) near L 254 
 Mio, Au Sable River at L 171 

Lake St. Clair, streams tributary to, 
 Miscellaneous sites, discharge measure-
L
crest-stage partial-record stations. 254,255 
 ments atL 256-259
L
gaging-station records L 211-231 
 Misteguay Creek near Flushing L 254 

Lake Superior, streams tributary to, 
 Mitchell Creek at Traverse City L258
L


crest-stage partial-record stations. 251 
 Monroe County, ground-water levels L274,275
L
gaging-station records L
20-44 	 Monroe, River Raisin near L 247-249 

Lakes and Reservoirs: 
 Montrose, Armstrong Creek near L254
L
Bond Falls Reservoir near Paulding 26 
 Brent Run near L 191
L

Greenwood Reservoir near Greenwood L53 
 Central-Stadler Drain near L 254
L

Holloway Reservoir near Otisville L183 
 Freeman Drain near L 254 
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Page Page 

Montrose, Pine Run near L 254 Periphyton, definition of L 6 

Morley, Little Muskegon River near L133-135 Perronville, Tenmile Creek at L 251 

Mottville,L Pesticide program, definition of L10
St. Joseph River (tributary 


to Lake Michigan) at L 83 Pesticides, definition of L 6 

Mount Clemens, Clinton River at L227-229 Phytoplankton, definition of L 6 


Clinton River by-pass at mouth at L231 Picocurie, definition of L 6 

Clinton River by-pass below weir atL... 230 Pigeon River near Vanderbilt L 156 

North Branch Clinton River near L226 Pigeon River (tributary to Lake Huron) 


Mount Pleasant, Chippewa River near L197 near Caseville L 204-205 

Muskegon, Bear Creek (tributary to Lake Pigeon River (tributary to St. Joseph 


Michigan) near L 139 River) near Scott, IN L 84 

Black Creek (tributary to Lake Pine Creek (tributary to Kalamazoo River) 


Michigan) near L 250,252 near Otsego L 257 

Muskegon County, ground-water levelsL.... 275 Pine River (tributary to Chippewa River), 


ground-water temperatures L 280 at Alma L 198 

Muskegon River, at Bridgeton L 252 near Midland L 199 


at Evart L 130-132 Pine River (tributary to Lake Huron) 

at Newaygo L 136 near Rudyard L 152 

near Bridgeton L 137-138 Pine River (tributary to Manistee River) 


East Branch, near Tustin L 252 

Nahma Junction, Sturgeon River (tributary Pine River (tributary to St. Clair River) 


to Lake Michigan) near L 50 near Rattle Run L 254 

Nashville, Quaker Brook near L 252 Pine Run near Montrose L 254 

National Geodetic Vertical Datum of 1929, Plankton, definition of L 6 


definition of L 6 Plaster Creek, at Grand Rapids L252 

National stream-quality accounting at Wyoming L 250 


network (NASQAN), definition of .. 10 Plum Brook at Utica L 221 

Natural substrates, definition of L7 Polychlorinated biphenyls, definition of.. 7 

Negaunee, Carp River near L 41 Port Huron, St. Clair River atL206-207 

Newaygo, Muskegon River at L 136 Portage, Portage Creek at L 100 

New Haven, East Branch Coon Creek near 254 Portage Creek (tributary to Kalamazoo 

New Hudson, Huron River near L 241 River), at Kalamazoo L104-106,257 

Niles, St. Joseph River (tributary to at Portage L 100 


Lake Michigan) at L 88-93 near Kalamazoo L 101 

Nottawa Creek near Athens L 78 West Fork, at Kalamazoo L 103 

Nottawa, Prairie River near L 81 near Oshtemo L 102 

Numbering system for wells L 9 Portage River (tributary to Huron River) 


near Pinckney L 259 

Oakland County, ground-water levels L275 Portage River (tributary to St. Joseph 


ground-water temperatures L 280 River) near Vicksburg L 251 

Oceana County, ground-water levels L276 Porter Drain near Gaines L 253 

Ogemaw County, ground-water levels L276 Powers-Cullen Drain near Genesee L253 

Ontonagon County, ground-water levels 276 Prairie Creek near Ionia L 257 


ground-water temperatures L 280 Prairie River near Nottawa L 81 

Ontonagon River, Cisco Branch, at Cisco Presque Isle County, ground-water levels L277 


Lake Outlet L 30 Primary productivity, definition of L7 

Middle Branch, near Paulding L24 Publications on techniques of water-


near Rockland L 28 resources investigations L 15 

near Trout Creek L 27 


near Rockland L 31-33 Quaker Brook near Nashville L 252 

West Branch, near Bergland L 29 Quimby Drain near Coldwater L 260 


Organic mass, definition of L 4 

Organism, count/area, definition of L6 Rabbit River, at Hamilton L 251 

count/volume, definition of.L 6 near Hopkins L 108 


Oshtemo, West Fork Portage Creek near . 102 ..
Radio chemical program, definition ofL10 

Other data available, stage and water- Rapid River, Whitefish River near L250 


discharge records L 12 Rapid River near Kalkaska L 258 

Otisville, Flint River near L 184 Rattle Run, Pine River (tributary to 

Holloway Reservoir near L 183 St. Clair River) near L 254 

Lefler-Scothan Drain near L 253 Red Cedar River, at East Lansing L116 


Otsego County, ground-water levels L277 at Williamston L 257 

Owosso, Shiawassee River at L 179 near Fowlerville L 257 


near Williamston L 113 

Paint Creek (tributary to Clinton River), Red Run near Warren L 219 


at Rochester L 214 Republic, Black River (tributary to 

near Lake Orion L 254 Middle Branch Escanaba River), near.. 251 


Paint River,L 67 Michigamme River at L 251
at Crystal Falls L

near Alpha L 68 ReservoirL
(see lakes and reservoirs) 


Palmer, Green Creek near L 250 Rice Creek near Marshall L 256 

Schweitzer Creek near L 59 North Branch, near Albion L 256 

Schweitzer Reservoir near L 58 South Branch, near Albion L 256 


Panama,LIN, Lime Lake Outlet at L82 Rifle River, at Selkirk L 252 

Paradise, Two Hearted River near L251 near Sterling L 174-176 

Partial-record station,L 6 255
definition of ... River Raisin, near Adrian L

Partical-size classification, definition near Monroe L 247-249 


of L 6 near Tecumseh L 259 

Partical-size,Ldefinition of L 6 South Branch, near Adrian L255,259 

Paulding, Bond Falls Canal near L25 River Rouge, at Birmingham L 234 


Bond Falls Reservoir near L 26 at Detroit L 238 

Middle Branch Ontonagon River near . 24 at Southfield L 235 


Paw Paw River at Riverside L 95 Riverside, Paw Paw River at L 95 

Pentwater, North Branch Pentwater River Rochester, Paint Creek (tributary to 


near L 252 Clinton River) atLL 214 

Pentwater River, near Hart L 252 Rockland, Middle Branch Ontonagon River 


North Branch, near Pentwater L252 near L 28 

Percent composition, definition of L6 Ontonagon River near L 31-33 

Perch River near Sidnaw L 251 Romeo, East Pond Creek at L 223 

Pere Marquette River at Scottville L141-143 North Branch Clinton River near L254 
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Page 


Romeo,L Suspended sediment, definition of L7 

Page 


Stony Creek (tributary to Clinton 

River) near L 215 Suspended-sediment concentration, 


Roscommon County, ground-water levels L277 definition of L 7 

Rudyard, Pine River (tributary to Lake Suspended-sediment discharge, 


Huron) near L 152 definition of L 7 

Runoff in inches, definition of L7 Swan Creek near Burr Oak L 256 


Swartz Creek,L
188 

Saginaw County, ground-water levels L278 near Grand Blanc L 253 

Saginaw River at Saginaw L 201-203 near Holly•L 253 

St.LClair River at Port Huron L206-207 near Swartz Creek L 253 

St.Lstreams tributary to, 253 


at Flint L
 

Clair River,L West Branch, near Swartz Creek L
 
crest-stage partial-record stations. 254 Sycamore Creek near Mason L 252 


gaging-station records L 206-210 

St. Johns, Maple River near L 250 Tahquamenon River near Tahquamenon 

St. Joseph River (tributary to Lake Paradise L 42-44 


Michigan),Lat Clarendon L 251 Taxonomy, definition of L 8 

at Elkhart, INLL 87 Tenmile Creek at Perronville L 251 

at Mottville L 83 Thornapple River near Hastings L
122 

at Niles L 88-93 Thread Creek, near Flint L 189 

at Three Rivers L 80 near Goodrich L 253 

near Burlington L 75 Three Rivers, St. Joseph River (tributary 


St. Marys River above Sault Ste. Marie L45-46 at L
to Lake Michigan)L 80 

Saline River near Saline L 255 Thunder Bay River near Alpena L160-165 

Sands Station, Goose Lake Outlet near 251 Time-weighted average, definition of L8 

Sanilac County, ground-water levels L278 Tittabawassee River at Midland L 200 

Sashabaw Creek near Drayton Plains L211 Tons per acre-foot, definition of L8 

Saugatuck,L 109-110 8
Kalamazoo River at L Tons per day, definition of L

Sault St. Marie,LSt. Marys River aboveL.. 45-46 Total coliform bacteria, definition of 4 

Schoolcraft County, ground-water levels.. 278 Total load, definition of L 8 

Schoolcraft, Gourdneck Canal near L79 Total organism count, definition of L6 

Schweitzer Creek near Palmer L 59 (tributary to
Tower, Black RiverL

Schweitzer Reservoir near Palmer L58 Cheboygan River) near L 157 

Scott,L Trap Rock River near Lake Linden L38-40
IN, Pigeon River (tributary to 


St. Joseph River) near L 84 Trenton, Frank and Poet Drain at L255 

Scottville, Pere Marquette River at L141-143 Tritium network, definition of L 10 

Sediment,Ldefinition of L 7 Trout Creek, Middle Branch Ontonagon 


explanation of L 13 River near L 27 

Selkirk, Klacking Creek near L 252 Tustin, East Branch Pine River (tributary 


Rifle River at L 252 to Manistee River) near L 252 

South Branch Shepards Creek near L253 Two Hearted River near Paradise L251 


Shepards Creek, South Branch, near 

Selkirk L 253 Upper Rainy River, West Branch, near 


Sherman, Manistee River near L 144 Millersburg L 259 

Shiawassee River, at Byron L 178 Upper River Rouge at Farmington L237 


at Linden L 177 Upper Tomahawk Lake Outlet near 

at Owosso L 179 Millersburg L 259 

near Fergus L 180 Utica, Plum Brook at L 221 


Sidnaw, Perch River near L 251 

Sturgeon River (tributary to Lake Van Buren County, ground-water levelsL279
.... 


Superior) near L 34 Vanderbilt, Pigeon River (tributary to 

Silver Creek (tributary to Flint River) Indian River) near L 156 


near Clio L 254 Vicksburg, Portage RiverL
(tributary to 

Silver CreekL St. Joseph River) near L 251
(tributary to White River) 


near Whitehall L 258 Vogel Center, Clam River at L 129 

Skunk Creek near Felch L 256 

Sloan Creek near Williamston L 115 Wahjamega,•Cass River at L 195 

Smyrna, Flat River at L 121 Waiska River, East Branch, near Brimley 251 

Solute, definition of L 7 West Branch,near Brimley L 251 

Southfield, Evans Ditch atL 236 Waldenburg, Gloede Ditch near L 255 


River Rouge at L 235 Warren, Big Beaver Creek near L 220 

Special networks and programs L 10 Red Run near L 219 

Specific conductance, definition of L7 Washington Creek at Windigo L 20-23 

Stage-discharge relation, definition of L7 (tributary to
Washington, Stony CreekL

Station numbers, explanation ofL 8 Clinton River), near L 217 

Sterling, Rifle River near L174-176 Stony Lake near L 216 

Sterling Heights, Clinton River at L218 West Branch Stony Creek near L254 

Stony Creek (tributary to Clinton River), Washtenaw County, ground-water levels 279 


near Romeo L 215 WDR, definition of L 8 

near Washington L 217 Weighted average, definition of L 8 

West Branch, near Washington L254 Wells, Escanaba River near L 250 


Stony Lake near Washington L 216 Wet mass, definition of L 4 

Streamflow,L 7 Whitefish River near Rapid River L250
definition of L

Sturgeon River (tributary to Burt Lake) Whitehall, White River near L 140 


near Wolverine L 153-155 
 White River near Whitehall L 140 

Sturgeon River (tributary to Lake Williamston, Red Cedar River near L113 


Michigan) near Nahma Junction L50 Sloan Creek near L 115 

Sturgeon River (tributary to Lake Windigo, Washington Creek at L20-23 


Superior), near Alston L 35 Wolf Creek at Adrian L 259 

near Chassell L 36-37 Wolverine, Sturgeon River (tributary to

near Sidnaw L
 34 hurt Lake) near L 153-155 


Sturgeon River (tributary to Menominee Wonadoga Creek near Battle Creek L256 

River), East Branch,L
at Hardwood ... 72-74 WRD, definition of L 8 


near Felch L 71 
 WSP, definition of L 8 

Substrate,L
definition of L 7 Wyoming, Plaster Creek at L 250 

Sumnerville, Dowagiac River at L94 

Surface area, definition of L 8 
 Ypsilanti, Huron River at L 246 

Surficial bed material,L
definition of .. 8 Zeeland, Macatawa River near L 111 

Suspended, definition of L 8 
 Zooplankton, definition of L 7 


* U.S. GOVERNMENT PRINTING OFFICE 1983-755-298 





  

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 
 
 

 

October 1, 1978 

FACTORS FOR CONVERTING INCH-POUND UNITS TO INTERNATIONAL 

SYSTEM UNITS (SI) 


The following factors may be used to convert the inch-pound units published herein to 
the International System of Units (SI). This report contains both the inch-pound and SI unit 
equivalents in the station manuscript descriptions. 

Multiply inch-pound units 

inches (in) 

feet (ft) 
miles (mi) 

acres 


square miles (mi2 ) 


gallons (gal) 


million gallons 


cubic feet (ft3 ) 


cfs-days 


acre-feet (acre-ft) 


cubic feet per second (ft3 /s) 


gallons per minute (gal/min) 


million gallons per day 


tons (short) 


By 

Length 

2.54x10' 
2.54x1Cr2 
3.048x10-' 
1.609x10° 

Area 

4.047x103 
4.047x10-1 
4.047x1 
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 

2.832x101 
2.832x10' 
2.832x10-2 
6.309x10-2 
6.309x10-2 
6.309x10-5 
4.381x10' 
4.38 1 x10-2 

Mass 

9.072x10-' 

To obtain SI units 

millimeters (mm) 
meters (m) 
meters (m) 
kilometers (km) 

square meters (m2 ) 
square hectometers (hm2 ) 
square kilometers (km2 ) 
square kilometers (km2 ) 

liters (L) 
cubic decimeters (dm3 ) 
cubic meters (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 (L/s) 
cubic decimeters per second (dm3 /s) 
cubic meters per second (m3 /s) 
liters per second (L/s) 
cubic decimeters per second (dm3 /s) 
cubic meters per second (m3 /s) 
cubic decimeters per second (dm3 /s) 
cubic meters per second (m3 /s) 

megagrams (Mg) or metric tons 
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