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PREFACE

This report was prepared by the U.S. Geological Survey in cooperation with the
States of lllinois, Indiana, lowa, Michigan, Minnesota, Missouri, New York, Ohio,
South Dakota, Wisconsin, and with other agencies, by personnel of the Water Resources
Division, E. L. Hendricks, chief hydrologist, G. W. Whetstone, assistant chief hydrologist
for Scientific Publications and Data Management, under the general direction of
G. A. Billingsley, chief, Reports Section, and B. A. Anderson, chief, Data Reports Unit.

The data were collected under the supervision of district chiefs of the Water
Resources Division, as follows:
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J. J. Molloy........ .Columbus, Ohio
G. G. Parker........ veeeen...Albany, N, Y.
G. M. Pike....... ...Helena, Mont.
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S. W. Wiitala............ trerenes e cerens cerereanees cerene cerens Iowa City, lowa
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QUALITY OF SURFACE WATERS OF THE
UNITED STATES, 1968

PARTS 4 and 5

INTRODUCTION

The water-quality investigations of the United States Geological Survey are concerned
with chemical and physical characteristics of surface- and ground-water supplies of
the Nation. The data herein deal withthe amounts of matter in solution and in suspension
in streams, and represent that portion of the National Water Data System collected
by the U.S. Geological Survey in cooperation with State, municipal, and other Federal
agencies.

The records of chemical analysis, water temperature, and suspended sediment of
surface waters given in this volume serve as a basis for determining the suitability
of waters for various uses. The flow and water quality of a stream are related to
variations in rainfall and other forms of precipitation. In general, lower concen-
trations of dissolved solids may be expected during periods of high flow than during
periods of low flow. Conversely, the suspended solids in some streams may change
materially with relatively small variations in flow, whereas for other streams the
quality of the water may remain relatively uniform throughout large ranges in discharge.

The Geological Survey has published annual records of chemical quality, water
temperature, and suspended sediment since 1941. The records prior to 1948 were
published each year in a single volume for the entire country, and in two volumes in
1948 and in 1949. From 1950 to 1958, the records were published in 4 volumes; from
1959 to 1963 in 5 volumes; from 1964 to 1967 in 6 volumes; and since 1968 in 10
volumes. The drainage basins covered by the 10 volumes are shown in Figure 1.
The shaded area in Figure 1| represents the section of the country covered in this
volume for the water year 1968 (October 1, 1967 to September 30, 1968).

To meet interim requirements, water-quality records have been released by the
Geological Survey in annual reports, beginning with the 1964 water year, by State.
These reports are entitled, "Water Resources Data for (State), Part 2. Water Quality
Records."”  Distribution of these reports is limited and primarily for local needs.
Any revisions or corrections found necessary to the records published in these annual
State reports have been made and published in this volume without reference.

The records herein are listed by drainage basins in a downstream direction along
the main stream. All stations on a tributary entering above a mainstream 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. In the list of water-quality
stations in the front of this volume, the rank of the tributaries is indicated by an
indention. Fach indention represents one rank.

As an added means of identification, a station number has been assigned for each
stream location where regular measurements of water quantity or quality have been
made. The numbers have been assigned to conform with the standard downstream
order of listing gaging stations. The numbering system consists of an 8-digit number,
such as 04106500, The first 2 digits, "04" identifies the Part or hydrologic region
used by the Geological Survey for reporting hydrologic data. The next 6 digits is the

1



2 QUALITY OF SURFACE WATERS, 1968

station number which represents the location of the station in the standard downstream
order within each of the 16 parts (Fig. 1). The complete number (04106500) appears
just to the left of the station name. The assigned numbers are in numerical order
but are not consecutive. Gaps are left in the numbers to allow for new stations that
may be established.

N

\L] %k Part1, WSP2091  Part6, WSP2095 Parts 9-10, WSP 2098

’g/éa '\% Part2, WSP2092 Part7, WSP2096  Part 11, WSP 2099
i Part 3. WSP 2093  Part8, WSP2097  Parts 12-16, WSP 2100

Figure 1.--Map of the United States showing basins covered by the 10
water-supply papers on quality of surface waters in 1968. The shaded
part represents the section of the country covered by this volume; the
unshaded part represents the section of the country covered by other
water-supply papers.

Descriptive statements are given for each sampling station where chemical analyses,
temperature measurements, or sediment determinations have been made. These
statements include location of the station, drainage area, periods of records available,
extremes of dissolved solids, hardness, specific conductance, temperature, sediment
loads, and other pertinent data. Records of discharge of the streams at or near the
sampling station are included in most tables of analyses.

During the water year ending September 30, 1968, the Geological Survey main~
tained 139 stations on 93 streams for the study of chemical and physical character-
istice of surface water. Samples were collected daily and monthly at 81 of these
locations for chemical-quality studies, Samples also were collected less frequently
at many other points, Water temperatures were measured continuously at 59 and
daily at 24 stations. All surface water samples collected and analyzed during the
year have not been included. Single analyses made of daily samples before compositing
have not been reported, Specific conductance is determined and reported for almost
all daily samples.

At chemical-quality stations where data are continuously recorded at the stream
site (monitors), the records consist of daily maximum, minimum, and mean values
for each constituent measured., More detailed records (hourly values) may be obtained
by writing the district office listed under Division of Work on page 21.



COLLECTION AND EXAMINATION OF DATA 3

Quantities of suspended sediment are reported for 24 stations during the year
ending September 30, 1968. Sediment samples were collected one or more times
daily at most stations, depending on the rate of flow and changes in stage of the stream.
Particle-size distributions of sediments were determined only at miscellaneous sites.

Some of the stations for which data are published in this volume are included in
special networks and programs, These stations are identified by their title, set in
parentheses, under the station name.

Hydrologic bench-mark station is one that provides hydrologic data for a basin in
which the hydrologic regimen will likely be governed solely by natural conditions. Data
collected at a bench-mark station may be used to separate effects of natural from
manmade changes in other basins which have been developed and in which the physi-
ography, climate, and geology are similar tothose in the undeveloped bench-mark basin.

International Hydrological Decade (IHD) River Stations provide a general index of
runoff and materials in the water balance (discharge of water, and dissolved and
transported solids) of the world. ln the United States, IHD Stations provide indices of
runoff and the general distribution of water in the principal river basins of the
conterminous United States and Alaska.

Irrigation network stations are water-quality stations located at or near certain
streamflow gaging stations west of the main stem of the Mississippi River. Data
collected at these stations are used to evaluate the chemical quality of surface waters
used for irrigation and the changes resulting from the drainage of irrigated lands.
Prior to water year 1966, these data were published in the annual water-supply paper
series, "Quality of Surface Water for lrrigation, Western States."

Pesticide program is a network of regularly sampled water-quality stations where
additional monthly samples are collected to determine the concentration and distribution
of pesticides in streams whose waters are used for irrigation or in streams in areas
where potential contamination could result from the application of the commonly used
insecticides and herbicides.

Radiochemical program is a network of regularly sampled water-quality stations
where additional samples are collected twice a year (at high and low flow) to be
analyzed for radioisotopes. The streams that are sampled represent major drainage
basins in the conterminous United States.

COLLECTION AND EXAMINATION OF DATA

Quality of water stations usually are located at or near points on streams where
streamflow is measured by the U.S. Geological Survey. The concentration of solutes
and sediments at different locations in the stream-cross section may vary widely with
different rates of water discharge depending on the source of the material and the
turbulence and mixing of the stream. In general, the distribution of sediment in a
stream section is much more variable than the distribution of solutes. It is necessary
to sample some streams at several verticals across the channel and especially for
sediment, to uniformly traverse the depth of flow. These measurements require
special sampling equipment to adequately integrate the vertical and lateral variability
of the concentration in the section. These procedures yield a velocity-weighted mean
concentration for the section.

The near uniformly dispersed ions of the solute load move with the velocity of
the transporting water. Accordingly, the mean section concentration of solutes de-
termined from samples is a precise measure of the total solute load. The mean
section concentration obtained from suspended sediment samples is a less precise
measure of the total sediment load, because the sediment samplers do not traverse
the bottom 0.3 foot of the sampling vertical where the concentration of suspended
sediment is greatest and because a significant part of the coarser particles in many
streams move in essentially continuous contact with the bed and are not represented
in the suspended sediment sample. Hence, the computed sediment loads presented
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in this report are usually less than the total sediment loads. For most streams the
difference between the computed and total sediment loads will be small, in the order
of a few percent.

CHEMICAL QUALITY

The methods of collecting and compositing water samples for chemical analysis
are described by Rainwater and Thatcher (1960) and by Brown, Skougstad, and Fishman
(1970). No single method of compositing samples is applicable to all problems related
to the study of water quality. Composites are made on the basis of dissolved-solids
content as indicated by measurements of conductivity of daily samples, supplemented
by other information such as chloride content, river stage, weather conditions and
other background information of the stream.

TEMPERATURE

Daily water temperatures were measured at most of the stations at the time samples
were collected for chemical quality or sediment content. So far as practicable, the
water temperatures were taken at about the same time each day. Large streams have
a small diurnal temperature change while small, shallow streams may have a daily
range of several degrees and may follow closely the changes in air temperature. Some
streams may be affected by waste-heat discharges.

At stations where continuously recording thermographs are present, the records
consist of maximum and minimum temperatures for eachday, and the monthly averages.

SEDIMENT

In general, suspended-sediment samples were collected daily with depth-integrating
samplers (U.S. Inter-Agency, 1963). At some stations, samples were collected at
a fixed sampling point at one vertical in the cross section. Depth-integrated samples
were collected periodically at three or more verticals in the cross section to determine
the cross-sectional distribution of the concentration of suspended sediment with
respect to that at the daily sampling vertical. In streams where transverse dis-
tribution of sediment concentration ranged widely, samples were taken at two or more
verticals to define more accurately the average concentration of the cross section.
During periods of high or rapidly changing flow, samples generally were taken several
times a day and, in some instances, hourly.

Sediment concentrations were determined by filtration-evaporation method. At
many stations the daily mean concentration for some days was obtained by plotting
the velocity-weighted instantaneous concentrations on the gage-height chart. The
plotted concentrations, adjusted if necessary, for cross-sectional distribution were
connected or averaged by continuous curves to obtain a concentration graph. This
graph represented the estimated velocity-weighted concentration at any time, and for
most periods daily mean concentrations were determined from the graph. The days
were divided into shorter intervals when the concentration or water discharge were
changing rapidly. During some periods of minor variation in concentration, the
average concentration of the samples was used as the daily mean concentration.
During extended periods of relatively uniform concentration and flow, samples for
a number of days were composited to obtain average concentrations and average
daily loads for each period. (See Expression of Results, p.5.)

For periods when no samples were 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. The estimates were further guided by precipitation
records and sediment discharge at other stations in the same or adjacent basins.
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In many instances where there were noobservations for several days, the suspended-
sediment loads for individual days were not estimated, because numerous factors
influencing the quantities of transported sediment made it very difficult to make
accurate estimates for individual days. However, estimated loads of suspended
sediment for missing days in an otherwise continuous period of sampling have been
included in monthly and annual totals in order to provide a complete record. For
some streams, samples were collected weekly, monthly, or less frequently, and
only rates of sediment discharge at the time of sampling are shown.

In addition to the records of quantities of suspended sediment transported, records
of particle sizes of sediment are included. The particle sizes of suspended sediment
for many of the stations, and the particle sizes of the bed material for some of the
stations were determined intermittently.

The size of particles carried in suspension by streams commonly ranges from
colloids (finer than about 0.24 microns) to coarse sand (2.0 mm). The common methods
of particle-size analysis cannot accommodate such a wide range. Hence, it was
necessary to separate most samples into two parts, that part coarser than 0.062 mm
and that part finer than 0.062 mm. The separations were made by sieve or by fall
velocity technique. The coarse fractions were classified by sieve separation or by
visual-accumulation tube (U.S. Inter-Agency, 1957). The fine fractions were classified
by the pipet method (Kilmer and Alexander, 1949) or the bottom withdrawal tube
method (U.S. Inter- Agency, 1943).

EXPRESSION OF RESULTS

The quantities of solute concentrations analyzed in the laboratory are measured
in milligrams per liter. Milligrams per liter (mg/1, MG/L) is a unit which represents
the weight of solute per unit volume of water.

Milliequivalents per liter are not reported but they can be converted easily from
milligrams per liter data. A milliequivalent per liter (me/!) is one thousandth of a
gram equivalent weight of a constituent. Chemical equivalence in milliequivalents
per liter can be obtained by (a) dividing the concentration in milligrams per liter
by the combining weight of that ion, or (b) by multiplying the concentration (in mg/1)
by the reciprocals of the combining weights. Table 1 below, lists the reciprocals
of the combining atomic weights based on carbon-12 (International Union of Pure and
Applied Chemistry, 1961).

Table 1.--Factors for conversion of chemical constituents in milligrams per liter
to milliequivalents per liter

Multi- Multi-

Ion ply by Ion ply by
Aluminum (AI*¥3) . .. ... .. 0.11119 lodide (I-1) . . . ... oot 0.00788
Ammonia as NH* | . ., ... .05544 Iron (Fe*3) . . ... ... ... .05372
Arsenic (As¥) . . . ... ... .04004 Lead(Pb*2) . . . . . ... ... .00965
Barium (Ba*2) . ... ..... .01456 Lithium (Li#) . . .. .. ..., 14411
Bicarbonate (HCO3-%). . . . . . .01639 Magnesium (Mg+) . .. . ... .08226
Bromide (Br-1) . . .. .. ... .01251 Manganese (Mn+2) . ... ... .03640
Cadmium (Cd*2) . ....... .01779 Mercury (Hg+2) . . .. .. . .. .00997
Calcium (Ca*?) . . . . ... .. .04990 Nickel (Ni+2) . . ... ... .. .03406
Carbonate (CO;=2) . . ... .. .03333 Nitrate (NOz1). . . . .. ..., .01613
Chloride (CI7*) . . . . ... .. .02821 Nitrite (NO™ ). . . . . e e e . 02174
Chromium (Cr+6) . . . .. ... 11539 Phosphate (PO, . . ... ... .03159
Cobalt (Co+2) . . . . ... ... .03394 Potassium (K*1) . ... .. .. 02557
Copper (Cu*2). . . ... .. .. .03148 Sodium (Na+l). . . . .. . ... 04350
Cyanide (CN-1) . . .. ... .. .03844 Strontium (Sr+2). . . . . . ... .02283
Fluoride (F-') . . . . ... .. 05264 Sulfate (SO,2) . . . ... a ... .02082
Hydrogen (H*1) . . . .. .. .. .99209 Sulfide (S-2). . . . .. e, 06238

Hydroxide (OH-1). . . . .. .. .05880 Zinc (Zn*) . ..o 0. . .. .03060
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The hardness of water is conventionally expressed in all water analyses in terms
of an equivalent quantity of calcium carbonate. Such a procedure is required because
hardness is caused by several different cations, present in variable proportions. It
should be remembered that hardness is an expression in conventional terms of a
property of water. The actual presence of calcium carbonate in the concentration given
is not to be assumed. The hardness caused by calcium and magnesium (and other
cations if significant) equivalent to the carbonate and bicarbonate is called carbonate
hardness; the hardness in excess of this quantity is called noncarbonate hardness.
Hardness or alkalinity values expressed in milligrams per liter as calcium carbonate
may be converted to milliequivalents per liter by dividing by 50.

The value usually reported as dissolved solids is the residue on evaporation after
drying at 180°C for | hour. For some waters, particularly those containing moderately
large quantities of soluble salts, the value reported is calculated from the quantities of
the various determined constituents using the carbonate equivalent of the reported
bicarbonate. The calculated sum of the constituents may be given instead of or in addition
to the residue. In the analyses of most waters used for irrigation, the quantity of
dissolved solids is given in tons per acre-foot as well as in milligrams per liter.

Specific conductance is given for most analyses and was determined by means
of a conductance bridge and using a standard potassium chloride solution as reference.
Specific conductance values are expressed in micromhos per centimeter at 25°C.
Specific conductance in micromhos is 1 million times the reciprocal of specific
resistance at 25°C. Specific resistance is the resistance in ohms of a column of
water 1 centimeter long and 1 square centimeter in cross section.

The discharge of the streams is reported in cubic feet per second (see Streamflow,
p. 19) and the temperature in degrees Celsius ("C). Color is expressed in units of
the platinum-cobalt scale proposed by Hazen (1892). A unit of color is produced by
one milligram per liter of platinum in the form of the chloroplatinate ion. Hydrogen-
ion concentration is expressed in terms of pH units. By definition the pH value of a
solution is the negative logarithm of the concentration of gram ions of hydrogen.

An average of analyses for the water year is given for most daily sampling stations.
Most of these averages are arithmetical, time-weighted, or discharge- weighted; when
analyses during a year are all on 10-day composites of daily samples with no missing
days, the arithmetical and time-weighted averages are equivalent. 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 river each day for the
water year. A discharge-weighted average approximates the composition of water
that would be found in a reservoir containing all of the water passing a given station
during the year. A discharge-weighted average is computed by multiplying the discharge
for the sampling period by the concentrations of individual constituents for the corre-
sponding period and dividing the sum of the products by the sum of the discharges.
For most streams, discharge-weighted averages are lower than arithmetical averages
because at times of high discharge the rivers generally have low concentrations of
dissolved solids.

A program for computing these averages by digital computer was instituted in
the 1962 water year. This program extended computations to include averages for
pH values expressed in terms of hydrogen ion and averages for the concentration of
individual constituents expressed in tons per day. Concentrations in tons per day are
computed the same as daily sediment loads.

The concentration of sediment in milligrams per liter is computed as 1,000,000
times the ratio of the weight of sediment to the weight of water-sediment mixture, Daily
sediment loads are expressed in tons per day and except for subdivided days, are
usually obtained by multiplying daily mean sediment concentrations in mg/1 by the daily
mean discharge in cubic feet per second, and the conversion factor, normally 0.0027.

For those days when the published sediment discharge value differs from the value
computed, the reader can assume that the sediment discharge for that day was computed
by the subdivided-day method.
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Particle-size analyses are expressed in percentages of material finer than
classified sizes (in millimeters). The size classification used in this report agrees
with recommendations made by the American Geophysical Union Subcommittee on
Sediment Terminology. The classification is as follows:

Clay: Smaller than 0.004 mm

Silt: Between 0.004 and 0.062 mm
Sand: Between 0.062 and 2.0 mn
Gravel: Between 2.0 and 64.0 mm

The particle-size distributions given in this reportare not necessarily representative of
the particle sizes of sediment in transport in the natural stream. Most of the organic
matter is removed and the sample is subjected to mechanical and chemical dispersion
before analysis of the silt and clay.

Prior to the 1968 water year, data for chemical constituents and concentrations of
suspended sediment were reported in parts per million (ppm) and water temperatures
were reported in degrees Fahrenheit CF). In October 1967, the U.S. Geological Survey
began to use the metric system; data for chemical constituents and concentrations of
suspended sediment are now reported in milligrams per liter (mg/l) and water tem-
peratures are given in degrees Celsius (centigrade, °C). In waters with a density
of 1.000 g/ml (grams per milliliter), parts per million and milligrams per liter can
be considered equal. In waters with a density greater than 1.000 g/ml, values in
parts per million should be multiplied by the density to convert to milligrams per
liter. (See table 2 on page 8.) To convert temperature in degrees Celsius to degrees
Fahrenheit see table 3 on page 8.

COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter, The quantity of dissolved
mineral matter in a natural water depends primarily on the type of rocks or soils
with which the water has been in contactand the length of time of contact. Ground water
is generally more highly mineralized than surface runoff because it remains in contact
with the rocks and soils for much longer periods. Some streams are fed by both surface
runoff and ground water from springs or seeps. Such streams reflect the chemical
character of their concentrated underground sources during dry periods and are more
dilute during periods of heavy rainfall. The dissolved-solids content in a river is
frequently increased by drainage from mines or oil fields, by the addition of industrial
or municipal wastes, or--in irrigated regions--by drainage from irrigated lands.

The mineral constituents and physical properties of natural waters reported in
the tables of analyses include those that have a practical bearing on water use. The
results of analyses generally include silica, iron, calcium, magnesium, sodium,
potassium (or sodium and potassium together calculated as sodium), carbonate,
bicarbonate, sulfate, chloride, fluoride, nitrate, boron, pH, dissolved solids, and
specific conductance. Aluminum, manganese, color, acidity, dissolved oxygen, and
other dissolved constituents and physical properties are reported for certain streams.
Microbiologic (coliforms) and organic components (pesticides, total organic carbon)
and minor elements (arsenic, cobalt, cadmium, copper, lead, mercury, nickel, strontium,
zinc, etc.) are determined occasionally for some streams in connection with specific
problems and the results are reported. The source and significance of the different
constituents and properties of natural waters are discussed in the following paragraphs.
The constituents are arranged in the order that they appear in the tables.

MINERAL CONSTITUENTS IN SOLUTION
Silica (SiOZ)
Silica is dissolved from practically all rocks. Some natural surface waters contain
less than 5 milligrams per liter of silica and few contain more than 50 mg/1, but the

more common range is from 10 to 30 mg/l. Silica affects the usefulness of a water
because it contributes to the formation of boiler scale; it usually is removed from
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Table 2,--Factors for conversion of sediment concentration in parts per million to
milligrams per liter *
[ All values calculated to three significant figures]

Range of
concentration

(ppm)
0 - 15,900
16,000 - 46,800
46,900 - 76,500
76,600 - 105,000
106,000 - 133,000
134,000 - 159,000
160,000 - 185,000
186,000 - 210,000
211,000 - 233,000
234,000 - 256,000
257,000 - 279,000
280,000 - 300,000
301,000 - 321,000

°
Q

o

WO WP A WO,
LMovounowoUmonomo o Lo Lo

°F °C
32 10.0
33 10.5
34 11.0
35 11.5
36 12.0
36 12,5
37 13.0
38 13.5
39 14.0
40 14.5
41 15.0
42 15.5
43 16.0
44 16.5
45 17.0
45 17.5
46 18.0
47 18.5
48 19.0
49 19.5

°F

Multi-
ply by

1.00
1.02
1.04
1.06
1.08
1.10
1.12
1.14
1.16
1,18
1.20
1.22
1.24

°C

20.0
20.5
21.0
2L.5
22,0
22.5
23.0
23.5
24.0
24.5
25.0
25.5
26.0
26.5
27.0
27.5
28.0
28.5
29.0
29.5

°F

Range of
concentration
(ppPm)
322,000 - 341,000
342,000 - 361,000
362,000 - 380,000
381,000 - 399,000
400,000 - 416,000
417,000 - 434,000
435,000 - 451,000
452,000 - 467,000
468,000 - 483,000
484,000 - 498,000
499,000 - 514,000
515,000 - 528,000
529,000 - 542,000

°C

30.0
30.5
31.0
3L.5
32.0
32.5
33.0
33.5
34.0
34.5
35.0
35.5
36.0
36.5
37.0
37.5
38.0
38.5
39.0
39.5

*C =5/9 CF - 32) or °F = 9/5 (C) + 32.

* Based on water density of 1.000 g/ml and sediment density
of 2.65 g/cc.

Table 3.--Degrees Celsius (C) to degrees Fahrenheit (F)*
(Temperature reported to nearest 0.5°C)

40.0
40.5
41.0
41.5
42.0
42,5
43.0
43.5
44.0
44.5
45.0
45.5
46.0
46.5
47.0
47.5
48.0
48.5
49.0
49.5

Multi-
ply by

1.26
1.28
1.30
1.32
1.34
1.36
1.38
1.40
1.42
1.44
1.46
1.48
L.50

104
105
106
107
108
108
109
110
111
112
113
114
115
116
117
117
118
119
120
121
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feed water for high-pressure boilers. Silica also forms troublesome deposits on
the blades of steam turbines. However, it is not physiologically significant to humans,
livestock, or fish, nor is it of importance in irrigation water.

Aluminum (Al)

Aluminum is usually present only in negligible quantities in natural waters except
in areas where the waters have been in contact with the more soluble rocks of high
aluminum content such as bauxite and certain shales. Acid waters often contain large
amounts of aluminum. It may be troublesome in feed waters where it tends to be
deposited as a scale on boiler tubes.

Iron (Fe)

Iron is dissolved from many rocks and soils. On exposure to air, normal basic waters
that contain more than 1 mg/1 of iron soon become turbid with the insoluble reddish
ferric compounds produced by oxidation. Surface waters, therefore, seldom contain as
much as 1 mg/1 of dissolved iron, although some acid waters carry large quantities of
iron in solution., Iron causes reddish-brown stains on porcelain or enameled ware and
fixtures and on fabrics washed in the water. Concentrations of more than 0.3 mg/1 are
not acceptable for drinking and culinary use. (U.S. Public Health Service, 1962).

Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks in some sections
of the country. It resembles iron in its chemical behavior and in its occurrence in
natural waters. However, manganese in rocks is less abundant than iron. As a result
the concentration of manganese is much less than that of iron and is not regularly
determined in many areas. It is especially objectionable in water used in laundry work
and in textile processing. Concentrations as low as 0.2 mg/1 may cause a dark-brown
or black stain on fabrics and porcelain fixtures. Appreciable quantities of manganese
are often found in waters containing objectionable quantities of iron.

Calcium (Ca)

Calcium is dissolved from almost all rocks and soils, but the highest concentrations
are usually found in waters that have been in contact with limestone, dolemite, and
gypsum. Calcium and magnesium make water hard and are largely responsible for the
formation of boiler scale. Most waters associated with granite or silicious sands
contain less than 10 mg/l of calcium; waters in areas where rocks are composed of
dolomite and limestone contain from 30 to 100 mg/l; and waters that have come in
contact with deposits of gypsum may contain several hundred mg/1.

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from dolomitic rocks. Its
effect in water is similar to that of calcium. The magnesium in soft waters may
amount to only 1 or 2 mg/l, but water in areas that contain large quantities of dolomite
or other magnesium-bearing rocks may contain from 20 to 100 mg/]l or more of
magnesium,

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks. Sodium is the
predominant cation in some of the more highly mineralized waters found in the western
United States. Natural waters that contain only 3 or 4 mg/1 of the two together are
likely to carry almost as much potassium as sodium. As the total quantity of these
constituents increases, the proportion of sodium becomes much greater. Moderate
quantities of sodium and potassium have little effect on the usefulness of the water
for most purposes, but waters that carry more than S0 to 100 mg/1 of the two may
require careful operation of steam boilers to prevent foaming. More highly mineralized
waters that contain a large proportion of sodium salts may be unsatisfactory for
irrigation,

Bicarbonate, carbonate and hydroxide (HCOB'COS’ OH)

Bicarbonate, carbonate, or hydroxide is sometimes reported as alkalinity. The
alkalinity of a water is produced by anions or molecular species of weak acids which
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are not fully dissociated above a pH of 4.5. Since the major causes of alkalinity in
most natural waters are carbonate and bicarbonate ions dissolved from carbonate
rocks, the results are usually reported in terms of these constituents. Although
alkalinity may suggest the presence of definite amounts of carbonate, bicarbonate
or hydroxide, there are other ions that contribute to alkalinity such as silicates,
phosphates, borates, possibly fluoride, and certain organic anions which may occur
in colored waters. The significance of alkalinity to the domestic, agricultural, and
industrial user is usually dependent upon the nature of the cations (Ca, Mg, Na, K)
associated with it. Alkalinity in moderate amounts does not adversely affect most users.

Hydroxide may occur in water that has been softened by the lime process. lts
presence in streams usually can be taken as an indication of contamination and does
not represent the natural chemical character of the water.

Sulfide (S)

Sulfide occurs in water as a result of bacterial and chemical processes. It usually
is present as hydrogen sulfide. Variable amounts may be found in waters receiving
sewage and (or) industrial wastes, such as fromtanneries, papermills, chemical plants,
and gas manufacturing work (California State Water Quality Control Board, 1963).

Waters containing sulfides, especially hydrogen sulfide, may be considered un-
desirable because of their odor. The U.S. Public Health Service (1962) states that
water on carriers subject to Federal quarantine regulations shall have no objectionable
taste or odor. The toxicity to aquatic organisms differs significantly with the species
and the nature of associated ions.

Sulfate (SO 4)

Sulfate is dissolved from most sedimentary rocks. Large quantities may be
derived from beds of gypsum, sodium sulfate deposits, and some types of shale.
Organic material containing sulfur adds sulfate to the water as a phase of the sulfur
cycle. Innatural waters, concentrations range froma few mg/1 to several thousand mg/1.

The U.S. Public Health Service (1962) recommends that the sulfate concentration
not exceed 250 mg/l in drinking and culinary water on carriers subject to Federal
quarantine regulations.

Sulfates are less toxic to crops than chlorides.
Chloride (Cl)

Chloride is dissolved from rock materials in all parts of the country. Surface
waters in the humid regions are usually low in chloride, whereas streams in arid or
semiarid regions may contain several hundred mg/l1 of chloride leached from soils
and rocks, especially where the streams receive return drainage from irrigated lands
or are affected by ground-water-inflow carrying appreciable quantities of chloride.
Large quantities of chloride in water that contains a high content of calcium and
magnesium increases the water's corrosiveness. The presence of abnormal concen-
trations of chloride and nitrogenous material together in water supplies indicates
possible pollution by human or animal wastes.

Fluoride (F)

Fluoride has been reported as being present in some rocks to about the same
extent as chloride. However, the quantity of fluoride in natural surface waters is
ordinarily very small compared to that of chloride. Investigations have proved that
fluoride concentrations of about 0.6 to 1.7 mg/l reduced the incidence of dental caries
and that concentrations greater than 1.7 mg/l also protect the teeth from cavities
but cause an undesirable black stain (Durfor and Becker, 1964, p. 20). Public Health
Service, 1962, states, "When fluoride is naturally present in drinking water, the
concentration should not average more than the appropriate upper control limit (0.6 to
1.7 mg/1). Presence of fluoride in average concentration greater than two times the
optimum values shall constitute grounds for rejection of the supply." Concentration
higher than the stated limits may cause mottled enamel in teeth, endemic cumulative
fluorosis, and skeletal effects.
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Bromide (Br)

Bromine is a very minor element inthe earth's crust and is normally present in sur-
face waters inonly minute quantities. Measurable amounts may be found in some streams
that receive industrial wastes, and some natural brines may contain rather high con-
centrations. It resembles chloride in that it tends to be concentrated in sea water.

lodide (1)

lIodide is considerably less abundant both in rocks and water than bromine, Measur-
able amounts may be found in some streams that receive industrial wastes, and some
natural brines may contain rather high concentrations. It occurs in sea water to the
extent of less than 1 mg/l. Rankama and Sahama (1950) report iodide present in
rainwater to the extent of 0.001 to 0.003 mg/l and in river water in about the same
amount, Few waters will contain over 2.0 mg/1.

Nitrogen, organic (N)

Organic nitrogen includes all nitrogenous organic compounds, such as amino acid,
polypeptides, and proteins, lt is present naturally in all surface waters as the result
of inflow of nitrogenous products from the watershed and the normal biological life
of the stream.

Organic nitrogen is not pathologically significant but is sometimes an indication
of pollution.

Nitrogen, ammonia (NH,, as N)

Ammonia nitrogen includes nitrogen in the formsof NH, and NH H. As a component
of the nitrogen cycle, it is often present in water, but usually in’only small amounts.
More than 0.1 mg/1 usually indicates organic pollution (Rudolph, 1931).

There is no evidence that ammonia nitrogen in water is physiologically significant
to man or livestock, Fish, however, cannot tolerate large quantities.

Nitrite (NOZ)
Nitrite is unstable in the presence of oxygen and is, therefore, absent or present

in only minute quantities in most natural waters under aerobic condition. The presence
of nitrite in water is sometimes an indication of organic pollution.

Recommended tolerances of nitrite in domestic water supplies differ widely. A
generally accepted limit is 2 mg/1, butaslittle as 0.1 mg/1 has been proposed (California
State Water Quality Control Board, 1963).

Nitrate (NOS)

Nitrate in water is considered a final oxidation product of nitrogenous material
and may indicate contamination by sewage or other organic matter, such as agricultural
runoff, or industrial waste. The quantities of nitrate present in surface waters are
generally less than 5 mg/l (as NOS) and have no effect on the value of the water for
ordinary uses.

It has been reported that as much as 2 mg/1 of nitrate in boiler water tends to
decrease intercrystalline cracking of boiler steel. Studies made by Faucett and Miller
(1946), Waring (1949) and by the National Research Council (Maxcy, 1950) concluded
that drinking water containing nitrates in excessof 44 mg/1 (as NO,) should be regarded
as unsafe for infant feeding. U.S. Public Health Service (1965 sets 45 mg/1 as the
upper limit.

Phosphorus (P)

Phosphorus is an essential element in the growth of plants and animals. It occurs
in water as organically bound phosphorus or as phosphate (PO,). Some sources
that contribute nitrate, suchasorganic wastes are also important sources of phosphorus.
The addition of phosphates in water treatment constitutes a possible source although
the dosage is usually small. In some areas phosphate fertilizers may yield some
phosphorus to water. Another important source is the use of phosphates in detergents.
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Domestic and industrial sewage effluents often contain considerable amounts of
phosphorus. Concentrations of phosphorus found inwater are not reported to be toxic to
man, animal, or fish, However, the element can stimulate the growth of algae, which may
cause taste and odor problems in public water treatment and esthetic problems in
recreation areas.

Boron (B)

Boron in small quantities has been found essential for plant growth, but irrigation
water containing more than 1 mg/l boron is detrimental to citrus and other boron-~
sensitive crops. Boron is reported in Survey analyses of surface waters in arid
and semiarid regions of the Southwest and West where irrigation is practiced or
contemplated, but few of the surface waters analyzed have harmful concentrations
of boron.

Dissolved solids

The reported quantity of dissolved solids--the residue on evaporation--consists
mainly of the dissolved mineral constituents in the water. It may also contain some
organic matter and water of crystallization. Waters withless than 500 mg/1 of dissolved
solids are usually satisfactory for domestic and some industrial uses. Water containing
several thousand mg/1 of dissolved solids are sometimes successfully used for irrigation
where practices permit the removal of soluble salts through the application of large
volumes of water on well-drained lands, but generally water containing more than
about 2,000 mg/1 is considered to be unsuitable for long-term irrigation under average
conditions.

Arsenic (As)

Arsenic compounds are present naturally in some waters, but the occurrence of
quantities detrimental to health is rare. Weed killers, insecticides and many industrial
effluents contain arsenic and are potential sources of water pollution. The U.S. Public
Health Service (1962) states that the concentration of arsenic in drinking water on
carriers subject to Federal quarantine regulations should not exceed 0.01 mg/l and
concentrations in excess of 0.05 mg/1 are grounds for rejection of the supply. Concen-
trations of 2-4 mg of arsenic per liter are reported not to interfere with the self-
purification of streams (Rudolfs and others, 1944) but concentrations in excess of
15 mg/1 may be harmful to some fish.

Barium (Ba)

Barium may replace potassium in some of the igneous rock minerals, especially
feldspar, and barium sulfate (barite) is a common barium mineral of secondary origin.
Only traces of barium are present in surface water and sea water, Because natural
water contains sulfate, barium will dissolve only in trace amounts. Barium sometimes
occurs in brines from oil-well wastes.

The U.S. Public Health Service (1962) states that water containing concentrations
of barium in excess of 1.0 mg/l is not suitable for drinking and culinary use because
of the serious toxic effects of barium on heart, blood vessels, and nerves.

Cadmium (Cd)

This element is found in nature largely inthe form of the sulfide, and as an impurity
in zinc-lead ores. The carbonate and hydroxide are not very soluble in water and will
precipitate at high pH values; the chloride, nitrate, and sulfate are soluble and remain
in solution under most pH conditions.

The extensive use of the element and its salts in metallurgy, electroplating, ceramics,
and photography make it a frequent component of industrial wastes.

The U.S. Public Health Service (1962) established asgrounds for rejection any water
containing more than 0.01 mg/1 of cadmium.

Chromium (Cr)

Few if any waters contain chromium from natural sources, Natural waters can
probably contain only traces of chromium as a cation unless the pH is very low. When
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chromium is present in water, it is usually the result of pollution by industrial wastes.
Concentrations of more than 0.05 mg/l of chromium in the hexavalent form constitute
grounds for rejection of a water for domestic use on the basis of the standards of
the U.S. Public Health Service (1962).

Cobalt (Co)

Cobalt occurs in nature in the minerals smaltite, (Co,Ni)As,, and cobaltite, CoAsS.
Alluvial deposits and soils derived from shales often contdin cobalt in the form of
phosphate or sulfate, but other soil types may be markedly deficient in cobalt in any
form (Bear, 1955). Ruminaat animals may be adversely affected by grazing on land
deficient in cobalt.

For domestic water supplies, no maximum safe concentration has been established.
Copper (Cu)

Copper is a fairly common trace constituent of natural water, Small amounts may be
introduced into water by solution of copper and brass water pipes and other copper-
bearing equipment in contact with the water, or from copper salts added to control algae
in open reservoirs, Copper salts such as the sulfate and chloride are highly soluble in
waters with a low pHbut in water of normal alkalinity the salts hydrolyze and the copper
may be precipitated. In the normal pH range of natural water containing carbon dioxide,
the copper might be precipitated as carbonate., The oxidized portions of sulfide-copper ore
bodies contain other copper compounds. The presence of copper in mine water is common.

Copper imparts a disagreeable metallic taste to water. As little as 1.5 mg/1 can
usually be detected, and 3 mg/1can render the water unpalatable. Copper is not considered
to be a cumulative systemic poison like lead and mercury; most copper ingested is ex-
creted by the body and very little is retained. The pathological effects of copper are
controversial, but it is generally believed very unlikely that humans could unknowingly
ingest toxic quantities from palatable drinking water. The U.S. Public Health Service (1962)
recommends that copper should not exceed 1.0 mg/] in drinking and culinary water.

Lead (Pb)

Lead seldom occurs in most natural waters, but industrial mine and smelter
effluents may contain relatively large amounts of lead which contaminates the streams.
Also, atmospheric contamination which is produced from several types of engine
exhausts has considerably increased the availability of this element for solution in
rainfall, resulting in contamination of lead in streams (Hem, 1970).

Lead in the form of sulfate is reportedto be soluble in water to the extent of 31 mg/1
(Seidell, 1940) at 25°C. Iln natural water this concentration would not be approached,
however, since a pH of less than 4.5 would probably be required to prevent formation of
lead hydroxide and carbonate. lt is reported (Pleissner, 1907)that at 18’ C water free of
carbon dioxide will dissolve the equivalent of 1.4 mg/l of lead and the solubility is
increased nearly four fold by the presence of 2.8 mg/1 of carbon dioxide in the solution.
Presence of other ions may increase the solubility of lead. Reports on human tolerance
of lead vary widely, but the U.S. Public Health Service (1962) states that lead shall
not exceed 0.05 mg/l in drinking and culinary water on carriers subject to Federal
quarantine regulations.

Lithium (L1)

Lithium is present in some minerals but is not abundant in nature. From available
information, most fresh waters rarely contain lithium of concentrations exceeding
10 mg/l, but larger quantities may be present in brines and thermal waters. Lithium
is used in metallurgy, medicinal water, and some types of glass and storage batteries.
Waste from such industries may contain lithium.

Mercury (Hg)

Mercury is the only common metal which is liquid at ordinary temperatures,
It occurs free in nature but its chief source is cinnabar (HgS). Mercury compounds
are virulent culminative poisons which are readily absorbed through the respiratory
and gastrointestinal tracts or through unbroken skin (Weast and Selby, 1967).
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The main source of high concentrations of dissolved mercury in water, in the form
of highly toxic methyl mercury, Hg(CH,),, comes from waste discharges from industrial
users of mercury and from mercurial pesticides.

Fish from streams and lakes subject to mercury contamination have been found
to contain amounts of mercury above the safe limits for food consumption. The
U.S. Public Health Service has proposed that the upper limits of dissolved mercury
in water for domestic use should not exceed 5 micrograms per liter (0.005 mg/1).

Nickel (Ni)

Elemental nickel seldom occurs in nature, but its compounds are found in many
ores and minerals, Many nickel salts are quite soluble and may contribute to water
pollution, especially when discharged from metal-plating industries.

The U.S. Public Health Service (1962) has not placed a limit on nickel concentration
in public water supplies.

Strontium (Sr)

Strontium is a typical alkaline-earth element and is similar chemically to calcium.
Strontium may be present in natural water in amounts up to a few mg/l much more
frequently than the available data indicate. In most surface water the amount of
strontium is small in proportion to calcium. However, in sea water the ratio of
strontium to calcium is 1:30.

Zinc (Zn)

Zinc is abundant in rocks and ores but is only a minor constituent in natural water
because the free metal and its oxides are only sparingly soluble. In most alkaline
surface waters it is present only in trace quantities, but more may be present in acid
water, Chlorides and sulfates of zinc are highly soluble. Zinc is used in many commer-
cial products, and industrial wastes may contain large amounts,

Zinc in water does not cause serious effects on health, but produces undesirable
esthetic effects. The U.S. Public Health Service (1962, p. 55) recommends that the
zinc content not exceed 5 mg/! in drinking and culinary water.

PROPERTIES AND CHARACTERISTICS OF WATER
Dissolved solids

Theoretically, dissolved solids are anhydrous residues of the dissolved substances
in water.

All solutes affect the chemical and physical properties of the water and result in an
osmotic pressure. Water with several thousand mg/1of dissolved solids is generally not
palatable, although those accustomed to highly mineralized water may complain that less
concentrated water tastes flat. The U.S. Public Health Service (1962) recommends that
the maximum concentration of dissolved solids not exceed 500 mg/l1 in drinking and
culinary water on carriers subject to Federal quarantine regulations, but permits 1,000
mg/1 if nobetter water is available. Reported livestock tolerances range from 3,000 mg/1
(Colorado Agricultural Experiment Station, 1943) to 15,000 mg/l (Heller, 1933).

Industrial tolerances for dissolved solids differ widely, but few industrial processes
will permit more than 1,000 mg/1. The Geological Survey classifies the degree of salinity
of these more mineralized bodies of water as follows (Swenson and Baldwin, 1965):

Dissolved solids (mg/1) Degree of salinity
Less than 1,000 . . . ... .. Nonsaline.
1,000t03,000 . . . ...... Slightly saline,
3,000 to 10,000. . . . ... .. Moderately saline,

10,000 t0 35,000 . . . . . ... Very saline.
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Hardness

Hardness is the characteristic of water that receivesthe most attention in industrial
and domestic use. It is commonly recognized by the increased quantity of soap required
to produce lather. The use of hard water is also objectionable because it contributes
to the formation of scale in boilers, water heaters, radiators, and pipes, with the
resultant decrease in rate of heat transfer, possibility of boiler failure, and loss of
flow.

Hardness is caused almost entirely by compounds of calcium and magnesium.
Other constituents--such as iron, manganese, aluminum, barium, strontium, and
free acid--also cause hardness, although they usually are not present in quantities
large enough to have any appreciable effect.

Generally, bicarbonate and carbonate determine the proportions of "carbonate"
hardness of water, Carbonate hardness is the amount of hardness chemically equivalent
to the amount of bicarbonate and carbonate in solution. Carbonate hardness is approx-
imately equal to the amount of hardness that is removed from water by boiling.

Noncarbonate hardness is the difference between the hardness calculated from
the total amount of calcium and magnesium in solution and the carbonate hardness.
The scale formed at high temperatures by the evaporation of water containing non-
carbonate hardness commonly is tough, heat resistant, and difficult to remove.

Although many people talk about soft water and hard water, there has been no firm
line of demarcation. Water that seems hard to an easterner may seem soft to a
westerner. In this report hardness of water is classified as follows:

Hardness range

(calcium carbonate in mg/1) Hardness description
0-60..........0..... Soft
61-120. .. ... ........ Moderately hard
121-180 . . ... ........ Hard
More than180. . ... ... .. Very hard

Durfor and Becker, 1964, p. 23-27.
Acidity (H™)

The use of the terms acidity and alkalinity is widespread in the literature of water
analysis and is a cause of confusion to those who are more accustomed to seeing a
pH of 7.0 used as a neutral point. Acidity of a natural water represents the content
of free carbon dioxide and other uncombined gases, organic acids and salts of strong
acids and weak basesthat hydrolyze togive hydrogen ions, Sulfates of iron and aluminum
in mine and industrial wastes are common sources of acidity.

Sodium adsorption ratio (SAR)

The term "sodium adsorption ratio (SAR)' was introduced by the U.S. Salinity
Laboratory Staff (1954). It is a ratio expressing the relative activity of sodium ions
in exchange reaction with soil and is an index of the sodium or alkali hazard to the
soil. Sodium adsorption ratio is expressed by the equation:

+
SAR = Na

/ Ca+++Mg++
2

where the concentrations of the ions are expressed in milliequivalents per liter,

Waters are divided into four classes with respect to sodium or alkali hazard: low,
medium, high, and very high, depending upon the SAR and the specific conductance.
At a conductance of 100 micromhos per centimeter the dividing points are at SAR
values of 10, 18, and 26, but at 5,000 micromhos the corresponding dividing points
are SAR values of approximately 2.5, 6.5, and 11. Waters range in respect to sodium
hazard from those which can be used for irrigation on almost all soils to those which
are generally unsatisfactory for irrigation.
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Specific conductance (micromhos per centimeter at 25°C)

Specific conductance is a convenient, rapid determination used to estimate the
amount of dissolved solids in water. It is a measure of the ability of water to transmit
a small electrical current (see p. 6). The more dissolved solids in water that can
transmit electricity the greater the specific conductance of the water. Commonly,
the amount of dissolved solids (in mg/1) is about 65 percent of the specific conductance
(in micromhos). This relation is not constant from stream to stream or from well to
well and it may even vary in the same source with changes in the composition of the
water (Durfor and Becker, 1964 p. 27-29).

Specific conductance of most waters in the eastern United States is less than 1,000
micromhos, but in the arid western parts of the country, a specific conductance of
more than 1,000 micromhos is common.

Hydrogen- ion concentration (pH)

Hydrogen-ion concentration is expressed in terms of pH units (see p. 6 ). The
values of pH often are used as a measure of the solvent power of water or as an
indicator of the chemical behavior certain solutions may have toward rock minerals,

The degree of acidity or alkalinity of water, as indicated by the hydrogen-ion
concentration, expressed as pH, is related to the corrosive properties of water and
is useful in determining the proper treatment for coagulation that may be necessary
at water-treatment plants. A pH of 7.0 indicates that the water is neither acid nor
alkaline. pH readings progressively lower than 7.0 denote increasing acidity and those
progressively higher than 7.0 denote increasing alkalinity. The pH of most natural
surface waters ranges between 6 and 8. Some alkaline surface waters have pH values
greater than 8.0 and waters containing free mineralacid or organic matter usually have
pH values less than 4.5,

The investigator who utilizes pH data in his interpretations of water analyses
should be careful to place pH values in their pro, er perspective.

Temperature

Temperature is an important factor in properly determining the quality of water,
This is very evident for such a direct use as an industrial coolant. Temperature is
also important, but perhaps not so evident, for its indirect influence upon aquatic
biota, concentrations of dissolved gases, and distribution of chemical solutes in lakes
and reservoirs as a consequence of thermal stratification and variation.

Surface water temperatures tend to change seasonally and daily with air temperatures,
except for the outflow of large springs. Superimposed upon the annual temperature cycle
is a daily fluctuation of temperature which is greater in warm seasons than in cold
and greater in sunny periods than with a cloud cover. Natural warming is due mainly
to absorption of a solar radiation by the water and secondarily to transfer of heat from
the air. Condensation of water vapor atthe water surface is reported to furnish measur-
able quantities of heat. Heat loss takes place largely through radiation, with further
losses through evaporation and conduction to the air and to the streambed. Thus the
temperature of a small stream generally reaches a maximum in mid- to late afternoon
due to solar heating and reaches a minimum from early to mid-morning after nocturnal
radiation.

Color

In water analysis the term "color" refers to the appearance of water that is free
from suspended solids. Many turbid waters that appear yellow, red, or brown when
viewed in the stream show very little color after the suspended matter has been
removed. The yellow-to-brown color of some waters is usually caused by organic
matter extracted from leaves, roots, and other organic substances in the ground. In
some areas objectionable color in water results from industrial wastes and sewage.
Clear deep water may appear blue as the result of a scattering of sunlight by the water
molecules, Water for domestic use and soms= industrial uses should be free from any
perceptible color. A color less than 15 units generally passes unnoticed (U.S. Public
Health Service, 1962). Some swamp waters have natural color in excess of 300 units.



COMPOSITION OF SURFACE WATERS 17

The extent to which a water is colored by material in solution is commonly reported
as a part of a water analysis because a significant color in water may indicate the
presence of organic material that may have some bearing on the dissolved solids content.
Color in water is expressed in terms of units between 0 and 500 or more based on
the above standard (see p. 6).

Turbidity

Turbidity is the optical property of a suspensionwith reference to the extent to which
the penetration of light is inhibited by the presence of insoluble material. Turbidity is a
function of both the concentration and particle size of the suspended material. It is
reported in terms of mg/1 of silica or Jackson turbidity units (JTU).

Turbid water is abrasive in pipes, pumps, and turbine blades. Although turbidity
does not directly measure the safety of drinking water, it is related to the consumer’s
acceptance of the water. A level of 5 JTU of turbidity becomes objectionable to a
considerable number of people (U.S. Public Health, 1962).

Density at 20°C

Density is the mass of any substance per unit volume at a designated standard
temperature. Density should not be confused with specific gravity, which is a mass-
to-mass relation.

The density value has some use in industries that utilize brines and whose basic
unit of concentration of dissolved material is density, Density is used primarily by
the chemist in the computation of milligrams per liter for highly mineralized waters.

Dissolved oxygen (DO)

Oxygen dissolved in water is derived from the air and from the oxygen given off
in the process of photosynthesis by aquatic plants.

Dissolved oxygen in water has no adverse physiological effect and actually increases
the palatability of the water. No minimum concentration of dissolved oxygen required
to support fish life has been listed because the oxygen requirements of fish vary with
the species and age, with temperature, and with concentration of other substances in
the water.

Dissolved oxygen is responsible for many of the corrosion problems in industry.
Chemical Oxygen demand (COD)

Chemical oxygen demand 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.

Biochemical oxygen demand (BOD)

Biochemical oxygen demand is a measure of the oxygen required to oxidize the
organic material usable as a source of food by aerobic organisms.

Biological and microbiological information

Biological and microbiological information is an important aspect in the evaluation
of water quality. The kinds and amount of aquatic biota in a stream or lake can be
useful "indicators" of environmental conditions and particularly of the degree of
pollution of water with organic wastes (Doudoroff and Warren, 1957). Biological
information includes qualitative and quantitative analyses of plankton, bottom organisms,
and particulate inorganic and amorphous matter present. Microbiological information
includes quantitative identification of certain bacteriological indicator organisms.

Chlorophyll (plant pigment).--The concentrations of photosynthetic pigments in
natural waters vary with time and changing aquatic conditions. Concentrations of
chlorophyll a, b, and c (spectrophotometric determination) are used to estimate the
biomass and photosynthetic capacity of phytoplankton (blue-greenalgae). Ratiosbetween
the different forms of chlorophyll are thought to indicate the taxonomic composition
or the physiological state of the algae community (Slack, 1970).
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Plankton.--Plankton is the floating (or weakly swimming) animal or plant life in
a body of water consisting, chiefly of minute plants (as diatomes and blue-green algae)
and of minute animals (as protozoan, entomostracans and various larvae). Algae are
known to cause tastes and odor in water supply.

Plankton population in water is obtained by count level (the number of organisms
per milliliter).

Coliform bacteria.--Coliform organisms have long been used as indicators of
sewage pollution, although the group includes bacteria from diverse natural sources
and habitats. For example, members of the coliform group are indigenous to soil
and vegetation as well as feces. Standards for drinking-water quality provide definite
minimums as to number of samples examined and the maximum number of coliform
organisms allowable per 100 milliliters (ml) of finished water (Slack, 1970). The
coliform population of water is determined either by the most probable number (MPN),
or by the incubation membrane filter method, a direct count of coliform colonies per
plate.

Fecal coliform bacteria.--Fecal coliform is that portion of the coliform group
that is present in the intestinal tract of warm-blooded animals and is capable of
producing gas from lactos in suitable culture medium at 44,5°C. Organisms from
other sources generally cannot produce gas in this manner. (American Public Health
Assoc. and others, 1965). Thus, in general, the presence of fecal coliform organisms
indicates recent pollution (Slack, 1970).

Organics

Phenols.-- Phenolic material in water resources is invariably the result of pollution.
Phenols are widely used as disinfectants and in the synthesis of many organic compounds.
Waste products from oil refineries, coke areas, and chemical plants may contain high
concentrations, Fortunately, phenols decompose in the presence of oxygen and micro-
organisms, and their persistence downstream from point of entry is relatively short
lived. The rate of decomposition is dependent on the environment.

Very low concentrations impart such a disagreeable taste to water that it is highly
improbable that harmful amounts could be consumed unknowingly. Reported thresholds
of detection of taste and odor range from 0.001 to 0.01 mg/1.

Cyanide (CN).--Cyanides are not found free in nature, but may become contaminants
of water supplies by means of effluents from gasworks, coke ovens, steel mills, electro-
plating processes, and chemical industries. In natural streams and organic soils,
simple cyanides are decomposed by bacterial action, whereas the metal-cyanide
complexes are often quite stable and more resistant to degradation. The U.S. Public
Health Service (1962) set a recommended limit of 0.0l mg cyanide per liter and a
mandatory limit of 0.2 mg/1 for waters subject to interstate regulations.

Detergents (methylene blue active substance, MBAS).~--Anionic surfactants in
detergents resist chemical oxidation and biological breakdown. Soap is an example
of this class and the synthetic members are sodium salts of organic sulfonates or
sulfates (Rose, 1966). Their persistence in water over long periods of time contributes
to pollution of both ground water and surface water. Some of the effects produced from
detergent pollution are unpleasant taste, odor, and foaming (Wayman, and others, 1962),
Although the physiological implications of MBAS to human beings is unknown, prolonged
ingestion of this material by rats is believed to be nontoxic (Paynter, 1960). The U.S.
Public Health Service (1962) recommends that MBAS should not exceed 0.5 mg/1 in
drinking and culinary waters.

Total Organic Carbon (TOC).--Total organic carbon is a measure of the organically
related carbonaceous content of water. It includes all natural and manmade organic
compounds which are combustable at a temperature of 950°C,

Sediment

Fluvial sediment generally is regarded as that material which is transported by,
suspended in, or deposited by water. Suspended sediment is that part which remains
in suspension in water owing to the upward components of turbulent currents or by
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colloidal suspension. Much fluvial sediment results from the natural process of erosion,
which in turn is part of the geologic cycle of rock transformation. This natural process
may be accelerated by agricultural practices. Sediment also is contributed by a
number of industrial and construction activities. In certain sections, waste materials
from mining, logging, oil-field, and other industrial operations introduce large quantities
of suspended material.

The quantity of sediment, transported or available for transportation, is affected
by climatic conditions, form or nature of precipitation, character of the solid mantle,
plant cover, topography, andland use. The mode and rate of sediment erosion, transport,
and deposition is determined largely by the size distribution of the particles or more
precisely by the fall velocities of the particles in water. Sediment particles in the
sand size range (larger than 0.062 mm) do not appear to be affected by flocculation
or dispersion resulting from the mineral constituents in solution. In contrast, the
sedimentation diameter of clay and silt particles in suspension may vary considerably
from point to point in a stream or reservoir, depending on the mineral matter in
solution and in suspension and the degree of turbulence present. The size of sediment
particles in transport at any point depends on the type of erodible and soluble material
in the drainage area, the degree of flocculation present, time in transport, and character-
istics of the transporting flow. The flow characteristics include velocity of water,
turbulence, and the depth, width, and roughness of the channel, As a result of these
variable characteristics, the size of particles transported, aswell as the total sediment
load, is in constant adjustment with the characteristics and physical features of the
stream and drainage area.

STREAMFLOW

Most of the records of stream discharge, used in conjunction with the chemical
analyses and in the computation of sediment loads in this volume, are published in
the Geological Survey water-supply paper series, "Surface Water Supply of the United
States, 1966-70." The discharge reportedfor acomposite sample is usually the average
of daily mean discharges for the composite period. The discharges reported in the
tables of single analyses are either daily meandischarges or discharges obtained at the
time samples were collected and computed from a stage-discharge relation or from a
discharge measurement.

PUBLICATIONS

Reports giving records of chemical quality and temperatures of surface waters
and suspended-sediment loads of streams in the area covered by this volume for the
water years 1941-68, are listed below:

Numbers of water-supply papers containing records for Part4 and 5, 1941-68

Year WSP Year WSP Year WSP Year wSsP
1941 942 1951 b1198 1957 b1521 1963 b1949
1942 950 1952 al250 1958 als571 1964 al9ss
1943 970 b1251 b1572 b1956
1944 1022 1953 al290 1959 al642 1965 alo62
1945 1030 b1291 b1643 b1963
1946 1050 1954 al3s0 1960 al742 1966 al992
1947 1102 b1351 b1743 b1993
1948 1132 1955 al400 1961 alg882 1967 a2012
1949 1162 b1401 b1883 b2013
1950 all186 1956 al450 1962 al942 1968 2094
b1187 b1451 b1943
1951 all97 1957 als520 1963 al948

a Part 4. b Part 5.
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Geological Survey reports containing chemical quality, temperature, and sediment
data obtained before 1941 are listed below. Publications dealing largely with the quality
of ground-water supplies and only incidentally covering the chemical composition of
surface waters are not included. Publications that are out of print are preceded by an
asterisk,

PROFESSIONAL PAPER
*135. Composition of river and lake waters of the United States, 1924,

BULLETINS

*479. The geochemical interpretation of water analyses, 1911,
770. The data of geochemistry, 1924,

WATER-SUPPLY PAPERS

*108. Quality of water in the Susquehanna River drainage basin, with an introductory
chapter on physiographic features, 1904.

*161. Quality of water in the upper Ohio River basin and at Erie, Pa., 1906.

*193. The quality of surface waters in Minnesota, 1907.

*236. The quality of surface waters in the United States, Part 1, Analyses of waters
east of the one hundredth meridian, 1909.

*237. The quality of the surface waters of California, 1910.

*239. The quality of surface waters of Illinois, 1910.

*273. Quality of the water supplies of Kansas, with a preliminary report on stream
pollution by mine waters in southeastern Kansas, 1911,

*274. Some stream waters of the western United States, with chapters on sediment
carried by the Rio Grande and the industrial application of water analyses,
1911,

*339, Quality of the surface waters of Washington, 1914,

*363. Quality of the surface waters of Oregon, 1914,

*418. Mineral springs of Alaska, with a chapter on the chemical character of some

surface waters of Alaska, 1917,
*596-B. Quality of water of Colorado River in 1925-26, 1928.
*596-D. Quality of water of Pecos River in Texas, 1928.
*396-E. Quality of the surface waters of New Jersey, 1928,
*636-A. Quality of water of the Colorado River in 1926-28, 1930,
*636-B. Suspended matter in the Colorado River in 1925-28, 1930,
*638-D. Quality of water of the Colorado River in 1928-30, 1932.

*839. Quality of water of the Rio Grande basin above Fort Quitman, Tex., 1938.
*889-E, Chemical character of surface water of Georgia, 1944.
*998, Suspended sediment in the Colorado River, 1925-41, 1947.

1048. Discharge and sediment loads in the Boise River drainage basin, Idaho,
1939-40, 1948.
1110-C. Quality of water of Conchas Reservoir, New Mexico, 1939-49, 1952,

Many of the reports listed are available for consultation in the larger public and
institutional libraries. Copies of Geological Survey publications still in print may be
purchased at a nominal cost from the Superintendent of Documents, Government Printing
Office, Washington, D.C. 20402, who will, upon request, furnish lists giving prices.

COOPERATION

The records given in this report were obtained through the cooperation and support
of numerous agencies--Federal, State, and local. Some of the records for the Red
River of the North in North Dakota were obtained as the result of investigations made
as part of a program of the United States Department of the Interior for development
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of the Missouri River Basin at the request of the Bureau of Reclamation and other
Federal agencies with funds provided directly to the U.S. Geological Survey.

State and local agencies shared with the U.S. Geological Survey in planning and
financing some of the investigations and, in some instances provided technical assistance
in sample collection and laboratory analysis. The State, local, and Federal agencies
that cooperated in these quality-of-water investigations are as follows:

Illinois--1llinois Department of Public Works and Buildings, Norbert Johnson,
director, through the Division of Waterways, J. C. Guillou, chief of waterway
engineer,

Indiana--Indiana Department of Natural Resources, F. P. Provost, director,
through Bureau of Water and Mineral Resources, W. J. Andrews, deputy director;
Indiana Board of Health, A. C. Offut, commissioner, and B. A. Pool, director,
Bureau of Environmental Sanitation; Indiana State Highway Commission, R. W. Steele,
chairman, R. H. Harrell, executive director, and F, L. Ashbaucher, chief engineer.

Iowa--lowa Geological Survey, H. G, Hershey, director and State geologist;
Agriculture Experiment Station, lowa State University; Soil Conservation Service,
U.S. Department of Agriculture.

Michigan--Michigan Department of Natural Resources, R, A. McMullen, director,
G. A. Walker, deputy director, through Water Resources Commission, R. W. Purdy,
executive secretary, Geological Survey Division, G. E. Eddy, chief, Fish Division,
W. H. Tody, chief, Parks Division, R. O. Dodge, chief, and Engineering Division,
H. C. McSwain, chief; Michigan Department of State Highways, H. E. Hill, director.

Minnesota--Minnesota Department of Conservation, Division of Waters, Soils,
and Minerals, E. R. Gere, director.

Missouri--Missouri Department of Public Health and Welfare, Water Pollution
Board, J. K. Smith, executive secretary; Missouri Division of Geological Survey
and Water Resources, Dr. W, C. Hayes, State geologist; Corps of Engineers,
U.S. Army.

New York--New York State Department of Health, Environmental Health Service,
D. F. Metzler, deputy commissioner; New York State Department of Conservation,
Division of Water Resources, F. W. Montanari, assistant commissioner.

Ohio--Ohio Department of Natural Resources, F. E. Morr, director and C. V.
Youngquist, chief, Division of Water; Ohio Department of Health, Dr, E. W. Arnold,
director, and G. H. Eagle, chief engineer.

South Dakota--South Dakota Water Resources Commission, J. W. Grimes,
chief engineer; East Dakota Conservancy Sub-district, V. W, Butler, manager-
engineer.

Wisconsin-- Wisconsin Department of Natural Resources, L. P. Voigt, secretary;
University Extention, University of Wisconsin, Geological and Natural History
Survey, G. F. Hanson, State geologist and director.

DIVISION OF WORK

The quality-of-water work was performed by the Water Resources Division of the
Geological Survey, E. L. Hendricks, chief hydrologist, and under the direction of the
district chiefs listed in the preface.

Correspondence regarding the records in this report or any additional information
should be directed to the district chief of the appropriate Geological Survey-Water
Resources Division district office as indicated in the following table.

State District Office Address

[linois Champaign 61820 P. O. Box 1026
605 N. Neil Street

Indiana Indianapolis 46202 1819 N. Meridian St,
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State District Office Address
lowa Iowa City 52240 1041 Arthur Street
Michigan Okemos 48864 Red Cedar
Research Park,
2400 Science Parkway
Minnesota St, Paul 55101 1033 Post Office Bldg.
Missouri Rolla 65401 103 West Tenth Street
Montana Helena 59601 P. O. Box 1696
421 Federal Bldg.
316 N. Park Ave,
New York Albany 12201 P, O. Box 948

Room 343, U.S. Post
Office and Court House

P. 0. Box 778, Room 348
New Federal Bldg.
3rd St. and Rosser Ave.

975 West Third Avenue

P. O. Box 1412
Room 231, Federal Bldg.

Room 2300, John F.
Kennedy Federal Bldg.

Wisconsin Madison 53706 Room 200
1815 University Ave.

North Dakota Bismarck 583501

Ohio Columbus 43212

South Dakota Huron 57350

Vermont Boston, Mass. 02203
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24 WATER-QUALITY STATIONS IN DOWNSTREAM ORDER
PART 4, ST. LAWRENCE RIVER BASIN
STREAMS TRIBUTARY TO LAKE SUPERIOR

04001000 WASHINGTON CREEK AT WINDIGO, MICH,
(Hydrologic bench-mark station)

LOCATION, -~Lat 47°55'23", long 89°08'42" (revised), in NW} sec.28, T.64 N., R.38 W., Keweenaw County, temperature
recorder at gaging station on left bank, 0.8 mile northeast of Windigo, and 35 miles southwest of Rock Harbor,
Isle Royale National Park.

DRAINAGE AREA.--13.2 sq mi.

PERIOD OF RECORD.--Chemical analyses: February to September 1967 (miscellaneous), October 1967 to September 1968
(monthly).

¥ater temperatures: October 1964 to September 1968.
EXTREMES, --1967-68:
¥ater temperatures: Maximum, 19.0°C July 18, 19, Aug. 6, 7; minimum, freezing point on many days during
November to March.
Period of record:
Water temperatures: Maximum, 19.5°C July 1, 1966, July 22, 23, 1967, July 18, 19, Aug. 6. 7, 1968; minimum,
freezing point on many days during winter periods,
REMARKS. ~-~Intermittent penodaoo! ice effect during winter months. Recorder stopped Mar. 14 to May 9; range in

temperature, 0.0°C to 10.0°C.
CHEMICAL ANALYSES TN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
PD-

MAG~
DIsS— TENF - MAN- caL- NE- TAS- BICAR- CAR-
TIME CHARGE ERATURE SILICA IRON GAVESF cTumM SIuM SINTUR SIuM BONATE BONATE
CATE ICFS) (ES C) (s102) {FE) {MN) {cay {MG) tNA) x) (HCO 3 {Cn3)
0cCTt.
17000 1015 3.2 6 - - - -- -= - - == -
170 1030 - 6 12 .06 «00 19 T4 3.6 1.2 L1 d
FEB.
13... 1230 - 0 16 .30 - 26 7.5 5.2 o5 110 o
13... 1300 1.3 o - - -- -- - -~ - - -
HaY
1Cuv e 1000 - 6 «20 .02 1t 2.8 .5 39 o
1040 1000 22 6 -~ - - -- - - -= - -
JUNF
1300 0900 - 13 T4 «20 + 00 10 3.5 1.7 .3 40 0
13... 0910 - i - -- - -- - -- - - ==
JuLy
1Cess 1000 7.5 12 8.8 - i 18 3.6 .3 64 o
1044 1030 - 12 -- -- - -- hie == - -
AUG.
04ans 1205 7.7 15 11 - - 21 4.4 2.5 .5 14 Q
13... 1430 b4l 16 - - - - - . - —
13... 2035 5.6 15 - - -- -- - - - -
18e..s 1700 11 13 16 -- — 20 4.2 3.0 4 77 [
25440 1235 21 14 12 .88 204 16 4.3 2.1 -4 62 0
SEPT.
18aee 1830 14 18 12 1.0 .03 16 5.1 2.4 .6 68 Q
8., 1115 7.1 8 14 .95 .03 19 5.R 2.7 .6 a1 [J
01S~ SPEC]-
SOLVED NON- FIC
SOLIDS  ALKA- CAR- COND-
CHL)- FLUO~ (RESL- LINITY HARD - BONATE UCTANCE
SULFATE R1DE RIDE NITRATF DUE AT AS NESS HARD- {MICRO- PH COLDR
Dg?TE 1504} Ly 1F) {ND3) 180 C) CALD3 1CA, MGy MNESS MHOS )
17e0e - - - == -= -- ~~ - 170 7.5 --
Fé:". 4.8 4.0 .2 -5 115 72 7R 6 159 7.5 40
13... 8.0 7.0 .1 .8 144 90 9 6 202 7.5 30
13... - - - -~ - -~ - -— 200 T.6 -
NAY
10... 2.0 .2 8 59 32 39 7 /2 7.1 60
1044, -- - — — -~ -~ - - 90 7.5 -
JUNE
13... 7.2 1.0 o3 1.2 60 33 40 6 78 7. 120
- - - - - - - - 79 7.3 -—
7.6 1.0 .2 4 92 52 60 A 123 T4 90
. - - - -~ -— - - 120 7.1 -
8.8 1.0 3 1.0 115 61 10 10 131 Tt 100
_— - - - - _— - - 150 T4 -
8.0 1.0 .2 -6 154 63 67 4 138 T.1 130
8.4 .8 .2 .8 169 51 58 6 12 6.9 170
6.4 1.0 .2 .6 146 56 61 3 122 7.2 170
7.2 1.0 .2 -5 132 66 2 5 143 T.1 150
BIO-
PFR- CHEM-
Pl TEMP- D1sS- CENT ica coLI-
TIME CHARGE  ERATURE DLVED SATUR- OXYGEN FORM
(CFS)  (DEG C)  OXYGEN  ATION OEMAND  (MPN)
1015 3.2 [ 12.2 98 1.8 930
1030 - 6 - - -~ -
1230 - 0 - - p— —
1300 1.3 0 9.8 67 1.2 75
1000 -— 6 - - - -
1000 22 6 11.0 B8 2.2 30
0900 - 13 -— -— - --
0910 - 1L 11.6 104 3.0 2300
1000 7.5 12 - == - -
1030 -- 12 11.8 109 1.2 430
1205 7.7 15 - - - -
1430 6.l 16 0.0 100 .4 --
2035 5.6 15 9.6 94 1.0 150
1700 11 13 -— - - -
1235 21 16 - - - -
1830 14 18 -— - - -

1115 7.1 8 - - — _—



STREAMS TRIBUTARY TO LAKE SUPERIOR

04001000 WASHINGTON CREEK AT WINDIGO, MICH,--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)
DAY

MONTH 1 2 3 4 5 6 7T 8 91011 12 13 14 15 1¢ 17 18 19 20 21 22 23 24 25 26 27
OCTORFR

MAXTIMUM 7 9 91010 9 9 8 7T 6 6 5 6 7 7 7 6 & 6 6 & 5 6 & 6 5 4

MINIMUM 6 T 9 9 9 9 B 7 6 6 5 5 5 € T 6 6 6 6 6 5 4 5 & 5 4 3
NOVEMRER

MAXTMUM 333 2 211111111 1! 11 0 00 0O0UO0OO0OO0OO0O0 0 0

MINIMUM 3 '3 2 2 1 1 1 1 1 1 1 1 1 10 0 0 0 0 0 00 0 0 0 0 0
DFCEMRER

MAXIMUY 0 O 0 O 0 O 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O

MINIMUM 0 ¢ 0 0 6 0 0 0 C 0 0 2 9 0 0 0 O 0 C 0 0O O O O O 0 0
JANUARY

MAXIMUM 0 0O 0 0 0 0 0 0 0 C 0 0 0O 0 06 C 0 0 0 0 0 0 0 O 0 0 0

MINIMUM 0 C 0 0 0 0 O 0O O 0 O O ©C O O 0 © O 0 0O 0 0 0 O O O O
FEBRUARY

MAX T MUM c 6 000000 0O0O0CTOCOOT L1 1 11 11 1 00 00 O

MINIMUM c 0o 0600 0O0O0WOU®O0ODJ220 00O 1 1 11 1 000 00 O
MARCH

MAXIMUM 0 0 0 0 0 0 O 0 0 0 0 0 0 == == == == == = o= mm s em e ae

MINIMUM 0 0 0 0 0 0 0 0 0 0 0 0 0 == = == w- ~= m e me e e e o
APRIL

MAXIMUM == = mm e mm e am e B el

MINIMUM  -= B e R
MAY

MAXIMUM  -- ~m =~ ese- == -~ 7 7 B 9 ©1111 7 8 91011 10 910 1211 9

MINIMUM == o= oo am ee oo e e == 5 6 7 7T R R 7 6 6 B 8 R B 7 9 9 8
JUNF

MAXIMUM 10 10 12 14 15 15 14 14 13 12 12 13 13 12 11 12 13 13 12 12 11 12 12 13 13 13 12

MINIMUM 9 10 10 12 14 14 14 13 12 12 12 13 11 11 10 10 10 12 11 1€ 10 10 11 11 12 12 11
JuLy

MAXIMUM 14 13 13 14 14 13 15 17 17 15 14 15 15 16 18 18 18 19 19 168 18 1B 17 16 17 18 18

MINIMUM 13 11 11 13 12 11 14 15 15 12 13 14 14 15 16 18 17 18 17 1& 17 17 16 15 15 16 16
AUGUST

MAXIWUM 17 17 17 18 18 19 19 18 18 18 16 16 16 1é 15 16 16 15 15 16 16 16 16 16 16 15 16

MINIMUM 15 16 16 16 17 18 1B 17 17 16 14 14 14 14 13 14 15 13 14 15 16 15 15 15 15 14 13
SEPTEMBER

MAXIMUM 14 14 14 14 16 14 13 12 12 13 13 13 13 14 15 15 15 16 16 16 15 15 15 15 14 13 12

MINTMUM 14 14 14 16 16 13 12 12 12 12 12 12 12 13 14 15 15 15 15 15 15 14 14 14 13 12 12

04031000 BLACK RIVER NEAR BESSEMER, KICH.
LOCATION. --Lat 46°30°41", long 90°04'28", in NE}SE} sec,32, T.48 N., R.46 W., Gogebic County,

at gaging station on right bank, 450 ft downstream from bridge on county highway,

Mill Creek, and 2,5 miles north of Bessemer,

DRAINAGE AREA.--200 sq mi.

PERIOD OF RECORD, --Water temperatures:

EXTREMES. -~1967-68:
Water temperatures:

Period of record:
¥Water temperatures:
during winter periods,

October 1954 to September 1968.
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temperature recorder
500 ft downstream from Powder

25

Maximum, 25,0°C July 16, 17; minimum, freezing point on many days during November to Merch,

Maximum, 31.0°C about July 2, 1966 (recorded range); minimum, freezing point on many days

REMARKS. --Complete ice cover during winter months.

(°C) OF WATER, WATER YEAR OCTDBER 1967 TO SEPTEMBER 1968
(CONTINUDUS ETHYL ALCDHOL-ACTUATED THERMOGRAPH)

TEMPERATURE
CCTCBER NCVEMBER
CAY MAX MIN MAX MIN
1 10.¢ 9.0 3.0 2.0
2 12.€ 1040 2.0 2.¢
3 13.0 12.0 2.0 1.0
“ 13.0 12.0 1.0 °
s 12.¢ 10.0 0 o
6 10.C $.0 0 0
7 10.0 8.0 o 0
B 3.0 8.0 c o]
s 8.c 7.0 1.0 o
1c 7.¢ 8.0 1.0 1.C
1 5.0 5.0 1.0 1.¢
12 5.0 5.0 1.0 l.cC
13 7.0 5.0 1.0 0
14 7.0 7.0 0 o
15 7. 7.0 o 0
16 7.¢ 7.0 0 o
17 7.¢ 7.0 0 o
18 7.0 7.0 0 0
19 7.0 6.0 0 0
2c 6.C 6.0 0 0
21 6.C 5.0 0 o
22 5.0 4.0 0 0
23 7.0 5.0 0 o
24 7.C 7.0 0 0
25 7.¢ 2.0 ¢ 0
26 2.0 2.0 1 0
21 2.C 2.0 0 o
28 2.0 2.0 0 0
25 2.¢ 2.0 0 o
30 2.0 2.0 0 o
31 2.¢ 2.0 — ---
MENTH 13.0 2.0 3.0 0

CECEMBER
Max MIN
0 0
0 0
0 0
0 0
0 0
0 0
) 0
0 0
0 0
1) o
0 0
0 0
0 o
Q 0
0 0
o 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 °
0 °
0 0
0 o
0 0
0 0
0 0
) 0
0 )

JANUARY
MAX MIN
0 0
0 0
0 3
0 [
0 0
0 [
0 [
] 0
P 0
[ M
0 0
0 0
0 0
4 0
0 o
0 9
0 [
[ [
0 0
0 o
0 0
0 [
0 [
[ ]
o 0
0 0
[} Q
o °
0 0
Q 0
0 0
[ 0

FEBRUARY

MAX

ccoooe ©eocoo

ooooo

ceoccoe oooco

ceoo

!

l
!

o

MIN

0 10000 ©CO0OD0 ©O0CO0O0 HOOOO 0O00OO 0000
1
l‘

MARCH
MAX MIN
[ ]
0 ]
] o
0 ]
(1] o
o o
Q o
] 0
0 o
a 0
[} 4]
o o
[ [
[] 4
[ 4
o [}
0 0
0 0
1.0 1.0
1.0 1.0
1.0 1.0
L.0 1.0
1.0 1.0
2.0 1.0
2.0 1.0
3.0 1.0
3.0 2.0
3.0 2.0
4.0 3.0
5.0 3.0
6.0 4e0
6.0 ¢
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5.0

7.0

S.C
10.0

STREAMS TRIBUTARY TO LAKE SUPERIOR

04031000 BLACK RIVER NEAR BESSEMER, MICH,--Continued
WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

TEMPERATURE (°C)

APRIL
MIN Max
3.0 11.0
4.0 13.¢
4.0 12.¢
3.0 11.0
2.0 1.0
3.0 10.0
5.0 9.0
5.0 11.0
4.0 12.0
5.0 11.0
5.0 11.0
8.0 12.0
7.0 14.0
5.0 14.C
.0 15.0
1.0 15.0
9.0 10.0
8.0 9.0
8.0 9.0
9.0 12.0
8.0 13.0
1.0 12.¢
6.0 12.0
4.0 12.0
1.0 1440
4.0 14.0
5.0 12.0
7.0 12.C
T.0 12.0
8.0 14.0
— 14.0
2.0 15.0

MAY
MIN

8.0
10.0

12.¢C
10.0

12.¢
11.0
11.0
12.0
12.C
12.¢

8.0

OF WATER,
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMDGRAPH)

16,0
16.0
17.0
19.0
20.0

20.0
20.0
20.0
20.0
20.0

2040
18.0
17.0
17.0
17.¢

17.0
18.0
18.0
18.0
18.0

16.0
17.0
18.0
17.0
17.0

16.0
14.0
16.0
19.0
19.0

20.0

JUNE
MIN

14.0
1440
14.0
16.0
18.0

18.0
19.0
18.0
18.0
19.0

18.0
17.0
16.0
16.0
15.0

1640
15.0
16.0
16.0
16.0

15.0
14.0
17.0
16.0
16.0

14.0
13.0
13.0
16.0
18.0

13.0

20.0

21.0
21.0
20.0
21.0
23.0

25.0
25.0
24.0
23.0
23.0

23.0
23.0
22.0
21.0
22.0

22.0
22.0
20.0
19.0
21.0
20.0
25.0

Jury
MIN

17.0
1640
16.0
18.0
18.0

23.0

21.0

19.0

20.0
20.0
18.0
18.0
18.0
17.0
16.0

STREANS TRIBUTARY TO LAKE MICHIGAN
04046000 BLACK RIVER NEAR GARNET, MICH.

AUGUST
MAX MIN
17.0 16.0
19.0 16.0
19.0 18.0
20.0 17.0
21.0 19.0
21.0 20.0
21.0 20.0
22.0 20.0
21.0 18.0
18.0 16.0
17.0 15.0
17.0 15.0
17.0 16.0
17.0 15.0
16.0 15.0
20.0 16.0
19.0 1640
17.0 15.0
18.0 16.0
20.0 17.0
21.0 17.0
22.0 19.0
23.0 20.0
2240 19.0
19.0 17.0
18.0 15.0
18.0 13.0
18.0 13.0
19.0 15.0
19.0 16.0
17.0 15.0
23.0 13.0

SEPTEMBER
MaX MIN
15.0 15.0
17.0 14.0
17.0 14.0
16.0 15.0
15.0 14.0
14.0 12.0
12.0 11.0
12.0 11.0
12.0 12.0
12.0 11.0
13.0 11.0
14.0 12.0
15.0 13.0
16.0 14.0
17.0 1540
17.0 16.0
16.0 16.0
16.0 1640
16.0 15.0
1640 15.0
15.0 14.0
15.0 14.0
16.0 15.0
16.0 14.0
14.0 13.0
13.0 12.0
12.0 12.0
12.0 11.0
12.0 11.0
13.0 11.0
17.0 11.0

LOCATION. --Lat 46°07'05", long 85°21'55", in SE} sec.13, T.43 N,, R.9 W,, Mackinac County, temperature recorder at
gaging station on right bank, 10 ft upstream from highway bridge, 15 ft downstream from unnamed tributary en-
tering from right, 3.5 miles upstream from Lake Michigan, and 4 miles southwest of Garmet.

DRAINAGE AREA,--28 sq mi, approximately.

PERIOD OF RECORD, --Water temperatures:

EXTREMES, --1967-68:
Water temperatures:

February.

Period of record:
Water temperatures:

periods,

October 1951 to September 1968,

Maximum, 18.0°C Aug. 24, 25; minimum, freezing point on many days during December to

Maximum, 20.0°C July 21, 22, 1952; minimum, freezing point on many days during winter

REMARKS, --Intermittent periods of ice effect during winter months,

QCTCEBER
vax MIN
5.C 8.0

11.0 9.0
11.0 10.0
11.0 11.0
11.0 9.0
9.0 8.0
8.C 8.0
8.0 8.0
8.0 8.0
8.0 T.0
TeC 7.0
1.C 7.0
8.C 7.0
8.0 8.0
8.0 8.0
9.C 8.0
B.0 8.0
8.C 8.0
8.0 T.0
7.0 1.0
8.0 T.0
8.0 T.0
B.O 1.0
G0 8.0
9.0 8.0
8.0 8.0
8.¢C 7.0
7.C 7.0
7.0 7.0
T.C T.0
7.C 7.0
11.0 7.0

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TD SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL~ACTUATED THERMOGRAPH)

NCVEMBER
Max NIN
7.0 7.0
7.0 7.0
7€ 7.C
7.0 6.0
6.0 5.C
5.0 4.0
4.0 4.0
4.0 4.0
4.0 4.C
4.0 4.0
5.0 4.C
5.0 5.0
5.0 4.C
4.0 3.c
3.0 2.¢
3.0 2.¢
3.0 2.C
3.0 3.c
2.0 2.0
2.0 2.0
2.0 2.¢
2.0 2.¢
2.0 2.C
2.0 2.0
2.0 2.0
2.0 2.¢
2.0 1.0
1.0 1.0
1.0 1.C
1.0 1.0
7.0 1.c

CECEMBER
Max MIN
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
2.0 1.0
2.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.C 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 0
[ )

] o
0 0
o 0
0 0
2.0 0

JANUARY
MAX MIN
0 o
] o
[} 0
0 o
0 o
o ]
[} o
Q9 0
o 0
o 0
1.0 0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 L.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 [}
1.0 0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 0

FEBRUARY
MAX MIN
1.0 1.0
1.0 b
] [
[} 0
0 0
o ]

0 0
0 0
o o
0 0
[} 0
] 0
0 0
o [
0 o
o [}
o 0
0 0
¢ o
o 0
[} ]
[ 0
1.0 [
1.0 o
1.0 o
o
1.0
1.0
o
1.0 0

4«0

4.0

o0

3.0

4.0



STREAMS PRIBUTARY TO LAKE MICHIGAX 27
04046000 BLACK RIVER NEAR GARNET, MICH.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
{CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

APRIL MAY JUNE JuLy AUGUST SEPTEMBER
cay ¥AX MEN MAX MIN MAX MIN MAX MIN MAX MIN MAX NIN
1 3.0 2.0 5.0 8.0 13.0 11.0 16.0 13.0 12.0 12.0 13.0 13.0
2 3.0 2.0 9.0 8eC 11i.¢ 11.0 16.0 13.0 12.0 12.0 13.0 13.0
3 2.0 2.0 9.0 G.C 13.0 11.0 13.0 1.0 13.0 12.0 13.0 13,0
4 3.0 2.0 9.0 8.C 14.0 11.0 13.0 12.0 13,0 13.0 13.0 13.0
S 2.0 2.0 8.C T.C 15.¢ 12.0 14.0 12.0 13.0 13.0 14.0 13.0
6 3.0 2.0 5.C 7.C 16.0C 13.0 14.0 12.0 13.0 13,0 14.0 14.0
7 4.0 3.0 9.0 7.0 17.¢0 14.0 14.0 13.0 13.0 13.0 14.0 13.0
8 4.C 4.0 11.0 9.C 17.¢ 14.0 15.0 13.0 13.0 13.0 13.0 13.0
S 4.0 4.0 LL.0 10.C 16.0 14.0 15.0 13.0 13.0 13.0 1.0 13.0
10 4.0 4.0 11.0 8.C 14.0 13.0 13.0 12.0 13.0 12.0 14.0 14.0
1L 4.0 4.0 11.C 8.C 14.0 13.0 13.0 11.0 12.0 11.0 14.0 13.0
12 7.C 4.0 12.0 9.0 13.0 Li.0 13.0 12.0 12.0 11,0 14.0 12.0
13 7.0 7.0 13.0 9.0 12.0 9.0 14.0 13.0 12.0 12.0 13.0 13.0
14 7.0 6.0 13.0 12.0 11.0 1Ce 14.0 13.0 12.0 12.0 14.0 13.0
15 €.0 4.0 1440 11.0 12.0 9.0 14.0 14.0 12.0 12.0 15.0 14.0
16 7.0 €.0 14.0 12.C 12.C 9.0 15.0 14.0 12.0 12.0 15.0 14.0
17 7.C 7.0 12.0C 10.0 13.0 10.0 15.C 14.0 12.0 12.0 15.0 14.0
18 8.C 1.0 12.0 9.0 1l.0 9.0 15.0 14.0 12.0 12.0 16.0 15.0
18 9.0 8.0 12.¢C 10.0 13.0 10.0 14.0 13.0 13.0 12,0 16.0 16.0
20 9.0 8.0 12.0 5.0 12.0 9.0 14.0 13.0 14.0 13.0 16.0 16.0
21 €.C 8.0 12.0 10.0 11.¢C 11.0 13.0 13.0 14.0 14.0 16.0 15.0
22 9.C 8.0 1l.C 8.C 13,0 11.0 13.0 13.0 14.0 14.0 16.0 15.0
23 540 B.O 12.0 1c. 13.0 13.0 13.0 12.0 16.0 14.0 15.0 15.0
24 8.0 7.0 13.C 9.C 14.0 13.0 12.0 12.0 18.0 16.0 16.0 15.0
25 1.0 6.0 13.0 10.0 14.0 13.0 12.0 12.0 18.0 16.0 14.0 13.0
2¢ 4.0 12.C 11.C 13.0 12.0 12.0 16.0 14.0 13.0 12.0

27 6.0 11.0 9.0 12.0 12.0 12.0 4.0 13.0 12.0

28 1.0 9.0 S.C 12.0 12.0 12.0 13.0 12.0 12,0

29 8.0 9.0 9.0 13.0 12.0 11.0 13.0 12.0 11.0

30 8.0 11.C 5.0 13.0 12.0 1.0 14.0 12.0 12.0
21 — 13.0 1C. - 12.0 12.0 13.0 12.0 — -_—
MONTH 10.0 2.0 14.0 7.0 17.0 9.0 16.0 1.0 18.0 11.0 16.0 10.0

04057900 BLACK RIVER NEAR REPUBLIC, MICH,

LOCATION.--lat 46°25'08", long 87°53°'21", in NE} sec.2, T.46 N., R.29 W., Marquette County, at gaging station on
left bank, 5 £t downstream from bridge on county highway, 2.2 miles downstream from Bruce Creek, and 4.4 miles

east of Republic.
DRAINAGE AREA, --34.4 sg mi.

PERIOD OF RECORD,--Chemical analyses: 966 to ber 1868 (miscellaneous).
Water temperatures: October 1961 to September 1968 (discontinued).

EXTREMES, --1867-68:

Water temperatures: Maximum, 24,.0°C July 16, 17; minimum, freezing point on many days during December to March.

Period of record:

Water temperatures: Maximum, 27.0°C July 1, 1963; minimum, freezing point on many days during winter periods.

REMARKS, ~-Complete ice cover during winter months, Recorder stopped July 18-25, range 18.0°C to 21.0°C; no record

Aug. 15 to Sept. 30.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOSER 1967 TD SEPTEMBER 1968

DIS- SPECI-
SOt VEN NON- FI1C
SOL10S CAR=- COND-
DIS— TEMP= 81CAR- CAP- CHLO- {RESI- HAPD~ BONATE UCTANCE
CHARGE ~ FRATURE  BCNATF BONATE SULFATE RIDE M LTRATE DUE AT NESS HARD-  {MICRC- o
TIME (CFS) fOEG CJ  {WCU3) (CO3) 1504}  (CL) (NO3) 180 CHICAMB)  NESS MHOS)
1410 - “ 12 0 16 7.0 2.8 57 25 15 66 6.9
1615 71.82 1 &2 o 3L 7.0 LI 144 a1 30 185 7.3

23... 1500 93.6 A 10 [ 12 4.0 1.5 60 21 13 54 6.3

CNLOR

TUR -
RID-
iy



28

TEMPERATURE (°C) OF WATER, WATER YEAR OCTDBER 1967 TD SEPTEMBER 1968
(CONTINUDUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER
MAX ¥IN
S.C 7.0
11.0 g.0
12.C 11.0
12.0 11.0
12.C 10.0
10.C 8.0
8.0 7.0
7.C 7.0
7.0 6.0
6.C 6.0
6.0 5.0
5.0 4.0
6.0 4.0
6.0 6.0
7.C 6.0
7.0 7.0
7.0 7.0
7.C 7.0
7.0 6.0
6.0 5.0
5.0 5.0
4.0 4.0
6.0 4.0
7.0 6.0
7.0 6.0
6.0 4.0
4.C 4.0
4.0 2.0
3.C 3.0
4.0 3.0
4.0 3.0
l12.0 3.0
APRIL
MAX MIN
3.C 2.0
4.0 2.0
4.0 3.0
3.0 2.0
2.0 2.0
4.C 2.0
6.0 4.0
€.C 5.0
6.0 4.0
6.C 4.0
7.C 4.0
1C.0 7.0
1€.0 7.0
7.0 6.0
7.0 4.0
S.0 6.0
5.0 8.0
B.C 8.0
$.0 7.0
S.0 8.0
8.0 8.0
8.0 7.0
8.0 8.0
8.0 6.0
6.C 4.0
6.0 3.0
8.0 5.0
8.0 7.0
8.0 7.0
9.0 7.0

STREAMS TRIBUTARY TO LAKE NICHIGAN

04057900 BLACK RIVER NEAR REPUBLIC, KICH,-~Continued

NCVEMBER
MAX NIN
4.0 3.0
4. 4.0
4.0 3.
3.c 2.0
2.0 1.¢
1.0 1.
1.0 1.C
1.0 1.¢
1.0 1.0
2.0 1.C
3.0 2.¢C
3.0 3.C
3.0 2.¢
2.0 1.¢
1.0 1.C
1.0 1.C
1.0 1.0
1.0 1.C
1.0 1.¢C
1.0 1.cC
1.¢ 1.C
1.0 1.0
1.0 1.0
1.0 1.C
1.0 1.¢
1.0
1.0
1.0
1.C
1.0
4.0 1.0

uAY

Max NN
11.0 8.0
12.0 9.¢
12.0 9.0
$.0 8.0
8.0 6.C
8.0 7.0
8.0 7.¢
11.0 8.C
11.0 10.0
11.0 8.C
11.0 10.0
11.0 11.0
13.0 10.¢
13.0 12.0
1€.0 12.0
16.C 11.0
11.0 9.0
12.0 9.0
12.0 10.0
14.0 11.0
1.0 12.0
13.0 11.0
13.0 11.0
13.0 10.0
14.0 12.0
140 13.¢
13.0 11.0
11.0 11.0
11.0 11.0
13.0 11.0
15.0 12.¢
16.0 6.C

DECEMBER
MAX MIN
1.0 1.0
1.0 1.0
1.0 ]

4} 0
[+ o
o 4]
4] 4]
Q 4]
Qe a
[ [}
Q Q
[ [
4] 4]
e Q
a e
o 4]
e ]
o Qe
o o
o o
a ]
[} o
0 [
a o
o o
[ o
o ]
0 ]
[ o
a ]
[ 0
1.0 o
JUNE
MAX MIN
16.0 14.0
16.0 14.0
17.0 14.0
1%.0 16.0
21.0 19.0
21.0 19.0
20.0 18.0
21.0 18.0
21.0 21.0
21.0 19.0
19.0 19.0
19.0 16.0
16.C 14.0
16.0 16.0
16.0 14.0
16.0 14.0
16.0 14.0
16.0 16.0
17.0 16.0
17.0 15.0
16.0 14.0
17.0 14.0
17.0 16.0
16.0 15.0
16.0 16.0
16.0 13.0
13.0 12.0
13.0 12.0
18.0 13.0
18.0 17.0
21.0 12.0

JANUARY

=
>
>

cooco00E CEECOO COCOO CONOO OOOOO 0OOQO

o

JuLy

MIN

CC000 CCOOO 00000 COOOEG OO0

cocoooo

Y

17.0
16.0
14.0
16.0
17.0

17.0
19.0
20.0
17.0
15.0

17.0

FEBRUARY

ax

|loODO O0OOO ©COOOCO ©COOGCO ©COOOOO ©COGEO X

MIN

cocooce ocooceco

ccoo ©00cooE ©Co0OEe ocOOOO

a o
AUGUST
MAX MIN
18.0 16.0
19.0 17.0
21.0 19.0
21.0 18.0
21.0 19.0
21.0 18.0
23.0 20.0
22.0 21.0
21.0 18.0
18.0 16.0
16.0 14.0
16.0 14.0
19.0 16.0
18.0 15.0

OO0 ©0O0OCOC COCOOCC OOECOO 0OOGOO O0G0O

ww
.
oo

)

oo

w
o
© NNOOOO ©COOCO0C 0OOOE 00000 OOOOO 0O0QROO

3.0
SEPTEMBER

MAX MIN




STREANS TRIBUTARY TO LAKE MICHIGAN 29
04058000 MIDDLE BRANCH ESCANABA RIVER NEAR ISHPEMING, MICH.

Marquette County, temperature recorder

LOCATION,--Lat 46°23'40", long 87°45'30", in NW}SW} sec.12, T,46 N., R.28 V¥,,
6 miles southwest of Ishpeming,

at gaging station on left bank, 0,5 mile downstream from County Highway 581,
and 10 miles east of Republie,

DRAINAGE AREA.--128 sq mi.
PERIOD OF RECORD.--Water temperatures: August 1961 to September 1968,

EXTREMES. --1967-68:
Water temperatures: Maximum, 23,0°C July 16, 17; minimum, freezing point on many days during November to March,
Period of record:
Water temperatures:
winter periods,

Maximum, 25.5°C July 1, 2, 1963, July 21, 1964; minimum, freezing point on many days during

REMARKS, - -Complete ice cover during winter months.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCYCBER NCVEMBER DECEMBER JANUARY FEBRUARY MARCH
0AY vax RN vaX MIN nax MIN Max MIN MAX VIN MaX MIN
1 s.¢ 8.0 4.0 4. 0 0 0 o 0 0 Q 0
2 11.0 9.0 3.0 3.c 0 0 0 0 0 0 0 0
3 11.0 1.0 3.0 3.0 0 0 ] 0 0 0 o 0
4 12.0 11.0 3.0 3.0 0 0 0 a 0 0 o 0
B 12.¢ 1c.0 3.0 2.0 ¢ o 0 0 0 0 0 0
6 10.0 9.0 2.0 1.¢ o 0 0 [ 0 0 0 0
7 5.0 8.0 1.0 1.0 o 0 a 0 0 0 0 0
8 £.0 8.0 1.0 1.¢ o 0 0 0 0 0 0 0
3 8.c 8.0 1.0 1.0 0 0 0 a 0 0 Q 0

1c £.0 7.0 1.0 1.0 0 a 0 0 0 0 0 0
1 1.C 6.0 2.0 1.0 0 0 0 0 0 0 0 0
12 6.0 5.0 1.0 1.0 0 0 0 0 0 0 0 0
13 6.0 5.0 1.C 1.C 0 Q o 0 0 0 0 0
14 6.C 6.0 1.0 0 a 0 0 0 0 0 0 0
15 7.C 6.0 o o Q Q o o o ] 0 ]
16 7.0 7.0 ) 0 a o ° 0 [ o 0 0
17 7.0 7.0 0 0 0 0 0 o 0 0 0 0
18 7.0 7.0 9 o 0 0 a 0 0 [} 0 0
19 7.¢ 7.0 0 ¢ 0 0 0 0 0 0 0 o
20 7. 6.0 0 o o '] Q 4] [} 0 Q ]
21 6.C 6.0 0 o 0 0 0 0 0 0 0 0
22 6.0 5.0 [ 0 Q [¢] o Q o 0 [] a
23 €.0 5.0 0 0 0 0 0 0 0 0 0 0
24 €.0 €.0 a Q a 0 Q 4] 0 ] 0 0
25 €.0 6.0 0 o a 0 0 0 0 0 0 0
26 €.0 5.0 ] a ] Q 0 0 0 0 [ 0
21 £.0 5.0 0 0 0 a 0 0 0 0 Q 0
28 4.0 4.0 a 0 0 a 0 0 0 0 1.0 1.0
29 4t 4.0 0 0 0 0 a o 0 I 1.0 0
30 40 4.0 0 0 0 0 0 0 -— —- 1.0 1.0
31 4.0 4.0 —- - 0 0 0 0 -— -— 1.0 1.0
MCNTH 12.0 4.0 “.0 [ 0 0 0 0 0 o 1.0 0
APRIL MAY JUNE suLy AUGUST SEPTEMBER
tay vaX vIN Max MIN MaX MIN HaAX HIN MAX MIN MAX MIN
1 1.0 1.0 .0 8.0 15.0 13.0 16.0 16.0 18
2 1.0 1.0 1.0 9.0 15.0 14.0 16.0 15.0 15:0 {;:g :::g {223
. 1.0 1.0 9.0 16.0 14.0 15.0 14.0 21.0 19.0 14.0 14.0
s i.g 1.0 9.0 7.0 18.0 15.0 16.0 15.0 22.0 18.0 16.0 14.0
. 1.0 8.0 6.C 20.0 18.0 17.0 16.0 22.0 19.0 16.0 16.0
6 2.¢ 1.0 8.C 6.0 20.0 19.0 17.0 16.0 2
7 3.0 2.0 8.0 7.0 19.0 18.0 18.0 17.0 z;:g ;Z:g ;2:3 ;;'g
8 3.0 1.0 5.0 7.0 19.0 18.0 21.0 18.0 22.0 21.0 13.0 1300
1: 3.3 3.0 9.0 9.C 19.0 19.0 21.0 18.0 22.0 19.0 13.0 1350
. 3.0 10.¢ 8.c 19.0 19.0 18.0 16.0 19.0 17.0 13.0 13.0
11 4.0 3.0 10.0 5.C 19.0 19.0 18.0 1
. . . . . 6.0 R . . .
12 7.C 4.0 9.0 9.0 19.0 16.0 19.0 18.0 }g.g i:-g :: g }g g
13 7.0 7.0 12.0 8.0 16.0 14.0 19.0 19.0 19.0 17.0 130 1320
;; Z'g 6.0 12.0 11.c 140 14.0 20.0 19.0 19.0 17.0 14.0 1320
. 5.0 14.0 11.C 14.0 14.0 22.0 20.0 18.0 16.0 15.0 14.0
16 6.0 5.0 L4ac 11.0 14.0 14.0 23.0 2240
17 6.0 6.0 12.0 10.0 15.0 1420 23.0 22.0 ;i:g fasd {:'g tewo
18 6.C 6.0 10.¢0 9.0 15.0 15.0 22.0 21.0 18.0 16.0 1620 1620
] 1-0 6-0 11.0 9.0 16.¢ 14.0 21.0 19.0 19.0 17.0 16.0 1620
. .0 12.0 10.0 1640 14.0 21.0 19.0 21.0 15.0 16.0 16.0
21 1.0 1.0 12.0 11.0 15.¢ 14.0 20.0 19.0
22 7.C 6.0 12.0 1.6 15.0 14.0 21.0 19.0 i;:g tg:g i:'g M
23 1.0 7.0 1240 11.0 15.0 15.0 21.0 19.0 21.0 19.0 1620 1620
2 1.c 6.0 12.0 10.¢ 15.0 15.0 21.0 19.0 21.0 20.0 16.0 1620
i . 4.0 13.0 1t.0 15.0 15.0 21.0 18.0 21.0 18.0 16.0 14.0
26 4.0 4.0 13.0 12.0 15.0 13.0 2040 18.0
27 6.0 4.0 12.0 11.0 13.0 12.0 18.0 18.0 };:g :;:g {;:g t2:0
28 1.0 6.0 11.0 10.0 12.0 12.0 1840 17.0 16.0 13.0 12.0 12:0
g; ;.g 6.0 10.0 10.0 15.0 12.0 18.0 16.0 16.0 14.0 12.0 1220
3 8¢ 1.0 :;.g 10.C 1640 15.0 18.0 17.0 1640 1440 12.0 12.0
H . 1.0 --- — 18.0 18.0 16.0 14.0 - -—
M
CNTH 8.0 1.0 1440 6.C 20.0 12.0 23.0 14.0 22.0 13.0 16.0 12.0



30 STREAMS TRIBUTARY TO LAKE NICHIGAN
04058200 SCHWEITZER CREEK NEAR PALMER, MICH,

LOCATION,--Lat 46°24'40", long 87°37'27", in SW} sec,1, T.46 N,, R,27 ¥,, Marquette County, temperature recorder at
geging stetion on right bank, 10 ft upstream from highway bridge, and 2,5 miles southwest of Palmer.

DRAINAGE AREBA,-~23,6 sq mi,
PERIOD OF RECORD,~~Water temperatures: August 1961 to September 1968,
EXTREMES, ~~1967-58
Water temperatures: Maximum, 25,0°C July 15, 16; minimum, freezing point on many days during December to
February,
Period of record:
Waeter temperatures: Maximum, 25,0°C July 15, 16, 1968; minimum, freezing point on many days during winter
periods,

REMARKS, ~~Intermittent ice cover during winter months, Recorder stopped Jan, 3~12; range in temperature, 0,0°C,
¥low regulated by Schweitzer Creek Reservoir, 1 mile above station, since August 1962,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER NCVEMBER DECEMBER JANUARY FEBRUARY MARCH

CAY PAX MIN MAX MIN Max MIN MAX NIN Max FIN MAX MIN
1 13.¢ 10.0 8.¢ 7.C 2.0 1.0 o Qe 1.0 o 2.0 1.0
2 13.0 12.0 8.0 1.0 3.0 2.0 o 4] 4 [} 2.0 1.0
3 13.C 12.0 7.0 7.C 3.0 2.0 —_ - ] [ 1.0 1.0
4 13.C 11.0 6.0 6.C 2.0 2.0 —_— - o o 2.0 1.0
5 13.0 11.0 6.0 4eC 2.C 2.0 —-— - Qo o 3.0 2.0
6 11.0 11.0 4.0 4aC 3.0 2.0 — -—— o o 3,0 2.0
7 11.C 9.0 440 %4.C $3.0 2.0 - - Q0 [} 3.0 2.0
8 10.0 1.0 4.0 3.C 2.0 2.0 —_— —— [} o 4.0 3.0
s 10.0 9.0 5.0 4.0 2.0 2.0 —— — 0 o 4e0 3.0
10 11.0 S0 6a0 4.0 2.0 1.0 —_— - o o 4.0 3.0
11 S.0 9.0 6.0 6.C 2.¢C 1.0 -_ - 0 ] 4.0 2.0
12 1C.C 8.0 640 4.C 2.0 2.0 —_— _— ] [ 3.0 2.0
13 11.¢ 10.0 4.0 3.0 2.0 1.0 o [ [} [} 2.0 2.0
14 9.0 8.0 3.0 2.C 1.0 1.0 c [} ] [ 2.0 2.0
15 11.C 11.0 240 2.0 1.0 1.0 [ 0 0 ] 4.0 2.0
16 11.0 S.0 4.0 2.C 1.0 1.0 [ [} [} 0 4.0 3.0
17 10.C 5.0 4.0 40 2.0 1.0 1.0 0 0 [} 6.0 3.0
18 1C.C 9.0 4.0 4.C 2.0 2.0 1.0 0 ] 0 6.0 4.0
19 S.0 8.0 440 i.c 2.0 1.0 1.0 1.0 o o 5.0 5.0
2C g.0 8.0 3.0 2.C 2.0 1.0 1.0 1.0 0 [} 5.0 40
21 S.C 8.0 3.0 2.C 3.¢C 2.0 ] 0 0 [} 4.0 3.0
22 S.C 7.0 3.¢ 3.C 3.0 1.0 ] [} [} 0 3.0 3.0
23 11.C 9.0 3.0 3.0 1.0 o 0 0 0 ] 4.0 3.0
24 11.C 10.0 3.0 3.0 ] o 0 0 0 ] 6.0 4.0
25 11.0 8.0 3.0 3.0 o o o o o o 7.0 4.0
26 g.C 8.0 3.0 2+C o o 1.0 0 1.0 o 7.0 6.0
27 €.0 8.0 2.0 1.0 [} 0 1.0 0 1.0 1.0 7.0 5.0
28 8.0 7.0 1.0 1.C ] Q 1.0 0 1.0 ] 8.0 6.0
29 8.0 7.0 1.0 1.¢ c o 1.0 o 1.0 ] 8.0 6.0
3c €.0 8.0 1.0 1.0 o 0 1.0 0 -— - 7.0 6.0
31 8.C 7.0 -— —-— 0 o 1.0 0 - - 7.0 6.0
MCNTH 13.0 7.0 8.C 1.0 3.0 0 - - 1.0 0 8.0 1.0

APRIL MAY JUNE JuLy AUGUST SEPTEMBER
CAY MAX MIN MAX MIN MAX MIN MAX MIN Max MIN MAX MIN
L 6.0 4.0 12.0 6.0 16.0 13.0 16.0 15.0 21.0 14.0 15.0 14.0
2 7.C 6.0 13.0 7.C 15.0 14.0 15.0 14.0 20.0 14.0 17.0 14.0
3 7.0 6.0 €.C 8.0 18.0 14.0 17.0 14.0 20,0 16.0 19.0 17.0
4 €,Q 4.0 10.0 T.C 18.0C 14.0 17.0 16.0 19.0 14.0 20.0 18.0
5 4.0 3.0 12.¢ 7.0 22.0 16,0 18.0 15.0 19.0 14.0 19.0 19.0
€ 6.0 3.0 12.0 T.C 21.0 17.0 19.0 15.0 18.0 14.0 19.0 18.0
k¢ 1.0 440 9.0 TsC 19.0 18.0 19.0 16.0 19.0 15.0 18.0 18.0
8 4.0 4.0 12.0 6.C 22.0 19.0 23.0 17.0 18.0 1420 18.0 17.0
9 6.0 4.0 10.0 8.¢ 22.C 21.0 19.0 17.0 17.0 13.0 17.0 17.0
10 5.0 4.0 14.0 6.C 21.0 18.0 21.0 16.0 16.0 12.0 17.0 17.0
11 7.C 4.0 12.C 7.0 19.0 18.0 21.0 16.0 16.0 11.0 17.0 17.0
12 S«0 4.0 12.0 7.C 19,0 18.0 22.0 18.0 16.0 12.0 18.0 17.0
13 6.C 4.0 16.C 7.C 18.0 17.0 19.0 19.0 18.0 13.0 1840 17.0
14 4.0 4.0 14.0 9.C 17.0 16.0 22.0 18.0 17.0 12.0 18.0 17.0
15 6.0 4.0 19.0 1C.C 18.C 16.0 25.0 21.0 16.0 11.0 19.0 16.0
1¢é 6.0 4.0 15.0 I1.0 17.0 15.0 25.0 22.0 18.0 14.0 18.0 16.0
17 5.0 5.0 13.0 1240 17.C 15.0 2440 21.0 17.0 13.0 16.0 16.0
18 5.0 5.0 12.0 11.0 17.C 15.0 22.0 21.C 17.0 11.0 16.0 16.0
1s 8.0 5.0 13.0 11.C 18.0 16.0 23.0 21.0 18.0 14.0 17.0 15.0
20 6.C 4.0 14.0 12.0 18.C 14.0 23.0 19.0 18.0 14.0 17.0 15.0
21 6.C 440 1€.0 12.C 14.0 14.0 21.0 19.0 17.0 13.0 18.0 16.0
22 1.0 6.0 15,0 11.0 18.C 14.0 23.0 17.0 17.0 14.0 18.0 16.0
23 €.C 6.0 13.0 12.C 16.C 16,0 21.0 14.0 18.0 15.0 18.0 L640
24 6.0 5.0 17.0 12.C 16.0 16.0 19.0 15.0 18.0 15.0 1840 17.0
25 5.0 5.0 17.0C 12.C 16.0 14.0 18.0 13.0 17.0 13.0 17.0 16.0
2¢ 7.0 4.0 12.0 12.C 14.0 13.0 18.0 13.0 13.0 12.0 16.0 16.0
27 9.0 5.0 12.0 12.C 13.C 13.0 21.0 16.0 16,0 11.0 16.0 15.0
28 €.0 6.0 12.0 12.0 13.0 13.0 21.0 17.0 16.0 1.0 15.0 13.0
29 8.0 64C 12,0 12.C 15.0 13.0 20.0 14.0 17.0 12.0 14.0 13.0
3c 11.0 6.0 14,0 12.0 15.C 2C.0 15.0 17.0 12.0 15.0 13.0
ERY —_— — 16.C 12.¢ - -—— 19.0 16.0 16.0 12.0 - ——

MCATH 11.0 3.0 19.¢ 6.C 22.0 13.0 25.0 13.0 21.0 11.0 20.0 13.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 31
04059500 FORD RIVER NEAR HYDE, MICH,

LOCATION, --Lat 45°45'20", long 87°12'05", in S¥W} sec.19, T.38 N,, R.23 W., Delta County, temperature recorder at
gaging station on right bank, 40 ft downstream from county highway bridge, 1.4 miles downstream from Tenmile
Creek, and 1,5 miles north of Hyde,

DRAINAGE AREA,--450 sq mi,

PERIOD OF RECORD, —¥ater temperatures: July 19856 to September 1868,

EXTREMES, —1967~68:
Water temperatures: Maximum, 27,0°C July 16, 17; minimum, freezing point on many days during November to March,

Period of record:
Water temperatures: MNaximum, 30,5°C July 21, 1964; minimum, freezing point on many days during winter periods,
REMARKS, --Complete ice cover during winter months, Recorder stopped Dec., 4-13; range in temperature, 0,0°C, Pen
not marking Aug, 13, 27,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOMOL-ACTUATED THERMOGRAPH)

DAY
AVER~

MONTH 1 2 3 4 5 6 T 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
OCTOBER

MAXIMUM 12 14 16 16 151311 9 9 8 7 6 8 9 91110 9 7 T 6 T 3 9 9 7 6 5 4 4 5 9

MINIMUM 71013131311 9 9 B8 7 6 5 6 7 9 9 9 7 6 6 6 5 T 9 7 6 5 4 & 4 & 7
NOVEMBER

MAXIMUM 4 4 4 3 2 100 2 3 55 3 2 00 O0OCOO0O0O0CO0CTCDO0O0OC D> DI O -~ 1

MINIMUM 4 4 3 2 1 0 0 0 € 2 3 3 2 0 0N O0O0OOO0OO0DOO0OO0O0 O O 35 0 -~ 1
DECEMBER

MAXIMUM D 0 0 -- == == "= - =- e w- == —— D O D DO N E DO O OO O O O 2 0 2 -

MINIMUM 0 0 0 == == == == == == o= - oo 6n oo "o o0 O0DODODO OO0 O D2 I 0 -
JANUARY

MAXIMUM 0o ¢ 0©00O0OOOT CO©OOQ@TCOODODOOOCODOO™O0CDOCOCO0O D2 D O D c

MINIMUM ¢ ¢ 0o 0 0 ¢ 0 C C OO0 COO0 O DOD O CDO DO 00 25 0 0 0 0 0 3 0 2 1
FEBRUARY

MAXIMUM o 0o 0 0O0OO0O0O0COCODOT®CO0OOO0OOOO0OOUOODOO®® 20 0C 0 2 3 =--- [}

MINIMUM 9 00 0¢6CO0O0OT DOOC@EO®DOOO0O20 000 O0TCODNDOCO 0 O 3 == - 0
MARCH

MAXIMUM ¢ 00 00N o0 0O OO0 O0OO0CDOC OO0 DO C O C 00 0 D> 0 1 1 c

MINIMUM o 6 0 CCCOO©COQO0OCDNOODND O ODOOC O DN O 0 O 0 I I I D 0
APRIL

MAXIMUM 2 3 3 2 3 4 6 6 6 6 71111 5 6 7 7 6 7 7 T 8 8 7T 6 6 8 9 8 10 -- 6

MINIMUM 0 1 2 1 1 1 3 4 3 4 3 5 4 3 4 6 5 5 6 &6 6 T & 4 3 4 5 1 7 -~ “
MAY

MAXTMUM 11 12 12 8 9 9 9 1212 13 13 13 14 14 14 14 13 13 14 14 14 13 13 15 15 15 12 11 11 12 15 13

MINIMUM 8 8 8 7 6 7 7 81 8 9 11 10 12 11 11 9 10 11 12 12 11 12 11 12 12 11 12 12 12 11 10
JUNE

MAXIMUM 16 16 17 18 21 22 22 23 23 21 19 19 17 17 17 17 18 18 17 17 I7 16 17 17 17 15 13 13 16 18 -- 18

MINIMUM 13 14 14 15 17 19 19 19 21 19 18 I7 14 16 14 14 14 15 14 14 14 13 16 15 15 13 13 1Z 13 16 == 15
JuLy

MAXIMUM 18 18 17 17 18 19 19 23 22 19 21 21 21 23 26 27 27 24 23 23 23 23 22 21 22 22 22 21 19 21 <l 21

MINIMUM 17 17 15 16 16 16 18 19 19 16 17 19 19 21 22 24 24 23 21 21 21 20 19 19 19 19 20 18 17 13 13 19
AUGUST

MAXIMUM 21 21 23 23 23 23 24 24 22 19 19 18 == 21 19 22 22 21 20 21 21 22 23 24 23 18 -~ 17 18 19 21 21

MINIMUM 18 18 19 20 20 20 22 22 19 17 16 17 == 19 17 19 20 17 17 19 18 19 21 19 18 16 -~ 15 16 17 18 18
SEPTEMBER

MAXIMUM 19 18 17 18 18 18 16 14 14 14 14 14 14 16 17 17 17 16 17 17 17 18 18 18 17 14 13 13 13 15 -- 16

MINIMUM 18 16 16 16 17 16 14 14 14 14 13 13 13 14 14 15 16 16 16 16 15 16 17 17 14 13 12 11 12 12 -- 15

04062200 PESHEKEE RIVER NEAR CHAMPION, MICH.

LOCATION,~-Lat 46°33"25", long 88°00'09", in NW} sec,.13, T,48 N,, R.30 W,, Marquette County, temperature recorder
at gaging station on left bank, 10 ft downstream from bridge on county highway, 0.6 mile downstream from West
Branch, and 3,5 miles northwest of Champion,

DRAINAGE AREA,--133 sq mi,

PERIOD OF RECORD,--Water temperatures: August 1961 to September 1962, October 18963 to September 1868,

EXTRENES, ~-~1967-68:
Water temperatures: Maximum, 23,0°C Aug, 7, 8; minimum, freezing point on many days during December to

March,

Period of record:
Water temperatures: Maximum, 28,5°C July 1, 1966, minimum, freezing point on many days during winter periods.

REMARKS, -~Complete ice cover during winter months, No temperature record Sept. 18-30.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER NCVEMBER CECEMBER JANUARY FEBRUARY MARCH

CAY MAX MIN MAX MIN Max MIN MAX MIN MAX MIN MAX MIN
1 12.C 7.0 5.0 54C 1.0 1.0 L] 0 0 0 [ [
2 14.0 10.0 5.0 4.C 1.0 1.0 0 0 ] 0 [ [}
3 14.C 12.0 4.C 4.C t.0 1.0 Q o ] Q o 1]
4 14.¢ 12.0 4.0 3.0 1.0 1.0 L] [ 1] [ Q Q
5 t2.0 10.0 3.0 2.C 1.0 1.0 0 0 o ] Q Q
€ 1c.C 8.0 2.0 2.C 1.C 1.0 0 [} 1] 0 ] Q
14 8.0 7.0 240 2.C t.0 t.0 0 [} 9 o Q 0
8 7.C 7.0 2,0 2.C 1.0 1.0 o 0 [} 0 ] o
9 7.0 6.0 3.0 2.C 1.0 1.0 0 ~ o o o Q
10 6.0 4.0 3.0 3.c 1.0 1.0 '] ] ] 1] o Q
11 4.C 4.0 4.C 3.C 1.0 1.0 ] [ ] 0 Q ]
1 ¥4 5.0 4.0 4.C 3.C 1.0 1.0 [} 0 0 [ 0 Q
13 7.C 5.0 3.0 3.C 1.0 1.0 [ o Q 0 Q 0
14 8.C 7.0 3.C 2.0 1.0 ] 0 [ o [ [ 0
15 e.c 7.0 2.0 1.C [ Q [} 0 0 Q [ °



32 STREAMS TRIBUTARY TO LAKE MICHIGAN

04062200 PESHEKEE RIVER NEAR CHANPION, MICH,--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968-~CONTINUED
(CONTINUOUS ETHYL ALCOHMOL~ACTUATED THERMOGRAPH)

OCTOBER NOVEMBER OECEMBER JANUARY FEBRUARY MARCH
cay MAX MIN MAX MIN MAX MIN MAX MIN MAX MEN MAX MIN
16 9.C 8.0 1.C 1.C 4 [ e o ] [ [} o
17 S.C 8.0 1.0 1.C [} o ] [} [ e o 0
1€ 9.C 8.0 1.0 1.C ] o 0o ] 4] 4] 4] e
19 8.C 7.0 1.C 1.0 c ] ] [ ] ] [} o
20 7.0 6.0 1.0 1.C c 0 o o 4] e c o
21 6.0 5.0 1.0 1.0 ] o ] ] a ] ] Q
22 5.0 5.0 1.¢ 1.¢ ] o [ ] o o 0 o
23 7.0 5.C 1.0 1.C c o e ] ] a ° 0
24 8.0 T.C 1.C 1.C [} o 0 o o e o o
2% 8.0 4.0 1.0 1.C o e o o o o 4] o
2¢€ 5.C 4.C 1.0 1.C o o o o o Qe o 0
27 4l.C 4.0 1.0 1.0 C Qe o o [} o [} ]
28 4.0 4.0 1.0 1.0 0 4] e o [} a ] o
29 4.0 4.0 1.C 1.C o ] e o [} a ] Qe
30 4.0 4.0 1.0 1.C o Q Q ] - —-— 1.0 Qe
31 5.C 4.0 -_— - o e o L] - 1.0 1.0
MCNTH 14.C 4.0 5.0 1.C 1.0 a e e [} a 1.0 e
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
Cay MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 1.c 1.0 11.C 8.c 16.0 13.0 17.0 16.0 18.0 16.0 17.0 15.0
2 240 1.0 12.0 10.C 14.0 14.0 16.0 15.0 19.0 17.0 15.0 14.0
3 2.C 2.0 11.0 9.0 15.0 13.0 15.0 14.0 20.0 18.0 16.0 14.0
& 2.0 1.C S.C BaC 16.0 14.0 17.0 15.0 21.0 18.0 17.0 16,0
5 1.0 1.0 10.0 7.0 18.0 17.0 17.0 160 21.0 19.0 17.0 15.0
€ 2.0 1.0 10.C €.C 17.0 16.0 17.0 16.0 22.0 19.0 l6.0 14.0
7 4.C 2.0 9.C 8.C 17.0 16,0 19.0 17.0 23.0 20.0 14.0 12.0
€ 4.0 4.0 11.0 8.0 16.0 15.0 20.0 18.0 23.0 21.0 12.0 12.0
9 4eC 3.C 11.0 10.0 18.0 17.0 20.0 18.0 22.0 20.0 13.0 12.0
1c 4.C 3.0 12.0 9.c 18.C 17.0 13.0 15.0 20.0 17.0 13.0 13.0
11 5.C 3.0 12.0 10.C 17.C 17.0 19.0 17.0 19.0 16.0 13.0 12.0
12 7.¢ 5.0 12.¢ 1C.C 17.0 15.0 21.0 18.0 18.0 16.0 13.0 12.0
13 7.C 6.0 13.0 9.0 16.0 14.0 20.0 19.0 20.0 17.0 14.0 13.0
14 6.C 5.0 13.0 12.0 16,0 16.0 20.0 19.0 19.0 16.0 15.0 14.0
15 5.¢ 4.0 15.0 12.¢ 16.0 14.0 22.0 20.0 19.0 15.0 16.0 15.0
1¢ 7.C 5.0 15.C 11.¢ 16.C 14.0 22.0 20.0 21.0 18.0 17.0 16.0
17 3.¢ 7.0 11,0 S.0 16.0 14.0 20.0 20.0 21.0 18.0 17.0 16.0
18 3.0 8.0 11.0 S.0 16.0 15.0 20.0 19.0 19.0 14.0 — —
18 9.C 7.0 11.0 G0 16.C 11.0 19.0 19.0 21.0 17.0 —_—
2¢ S.C 8.0 12.¢ 1C.C 16.C 14.0 20.0 19.0 22.0 18.0 —— —
21 £.C 8.0 12.0 1C.C 16.0 14.0 20.0 20.0 21.0 18.0 _—
22 1¢.0 8.0 12.¢0 1.0 16.C 14.0 20.0 19.0 21.0 19.0 —
23 10.0 9.0 12.0 10.0 16.C 16.0 20.0 19.0 22.0 21.0 —-—
24 8.C 6.C 12.C S.C 16.C 15.0 20.0 19.0 21.0 20.0 -
25 6.C 5.0 13.0 11.¢ 16.C 15.0 1.0 18.0 20.0 17.0 —— -—
26 6.C 54C 13.0 12.¢ 15.¢C 13.0 15.0 18.0 17.0 16.0 - —
27 8.0 5.0 12.0 11.C 13.0 12.0 15.0 18.0 17.0 14.0 —_— -
28 8.C 7.0 11.0 1C.C 13.0 12.0 18.0 17.0 17.0 14.0 -——
25 B.C 7.0 1C.C 10.C 15.0 13.0 17.0 16.0 18,0 15.0 -—
30 S.C 8.0 12.0 1C.C 16.C 15.0 18.0 16,0 18.0 16.0 - —-—
31 - — 13.0 11.0 - _— 18.0 18.0 18.0 16.0 —-— -
MCNTH 10.0 1.0 15.0 7.C 18.¢ 11.0 22.0 14.0 23.0 14.0 il -

04062400 MICHIGAMME RIVER NEAR WITCH LAKE, MICH,

LOCATION.--Lat 46°14'48", long 88°00'45", in NWiNW} sec.1, T.44 N., R.30 W., Marquette County, at gaging station
20 ft upstream from bridge on county highway, 0.4 mile upstream from Witch Lake Outlet, and 2,0 miles south of
Witch Lake,

DRAINAGE ARFA,--316 sq mi,
PERIOD OF RECORD,--Chemical analyses: ber 1966 to tember 1968 (miscellaneous).

Water temperatures: October 1964 to September 1968,
Sediment records: October 1964 to September 1968.

EXTREMES.--1967-68:
Sediment concentrations: Maximum daily, 80 mg/1 May 29; minipum daily, 0 mg/1 Aug. 14, 15,
Sediment loads: Maximum daily, 300 tons Sept, 10; minimum daily, O ton Aug, 14, 15,

Period of record:
Water temperatures (1964-67): Maximum, 23,5°C Aug, 14, 1965; minimum, freezing point on many days during winter
periods,
Sediment concentrations: Maximum daily, 80 mg/l Apr. 23, June 5, 1966, May 29, 1968; minimum daily, O mg/l
Aug, 14, 15, 1968,
Sediment loads: Maximum daily, 434 tons Apr, 19, 1967; minimum daily, O tous Aug, 14, 15, 1968,

REMARKS,--Flow affected by ice Nov, 27 to Dec, 10, Dec, 13-16, Dec, 23 to Mar, 25. Occasional regulation caused by
dam 14 miles above station,

CHEM1CAL ANALYSFS IN MILL IGRAMS PER LITER, WATER YFAR OCTORFR 1967 TO SEPTEMRER 1968

15— SPECI-
SALVED NON= FIC
MEAN  ArCAR-  cam- SOL DS CAR-  COND-
DISCHARSE BONA CHLO- (RES[~  HAPD- BONATE UCTANCE Temo- 11R=
OATE {CFs) vnto;f ?[cjg;rﬁ SULFATE  RINE NITRATE NUE AT  NESS  HARD-  (MICRO- M ERATURE  CALpe ;m-
wer (5049 [CLY  (NN3) 1RC C}  (CALMG) NESS MHOS ) (DEG C} Ty
0... 998 - -
J:?. s - - 55 29 12 69 7.3 & - -
. 150 40
Aok o 14 2.0 2.0 78 46 13 97 1.3 1 50 3.1
23... 1040 18 ¢ 1
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200
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STREAMS TRIBUTARY TO LAKE MICHIGAN

04062400 MICHIGAMME RIVER NEAR WITCH LAKE, MICH,--Continued

TEMPERATURE
§

o
m
o

.
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0 0B0COCO OO0 00000 COOON COOMK OrmamMm

SUSPENDED SEDIMENT,

OCTOBER
MEAN
CONCEN~
TRATION
(MG/L)

WS P NBNNWWBRLNNNN NN NN W WW

JANUARY

DBDDANA AR AN ARV DA NB D NN D S

JUN
14.0

1967 TO SEPTEMBER 1968

MEAN
OISCHARGF
1CFs)
340
330
320
310
300
300
290
280
270
260
260
268
260
250
240
230
229
232
247
238
23s
232
230
220
220
220
220
220
210
210
200

7871

DECEMRER
MEAN
CONCEN-
TRATION
IMG/L)

rro@

-

NNORADO COROO NNNNNDIDR DD DN

i
i

MARCH

NN NNNANATANA AN AARAANANA NS D A A

(°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
ONCE-DAILY MEASUREMENT BETWEEN 0900 AND 1100)
JAN FER MaR aPR uay
[ 0 — - -—
Q 0 — -—
[ Q -~ -—-
c 0 - -
0 0 -— — -—
0 0 -— 3.0 -

[ 0 6.0
0 0 5.0
[ 0 5.0
o 0 —-
[ 0
0 0 -
0 [ -
0 0 -— -
0 o —_ -—
0 [ -— -—_ -
0 o — — 9.0
[ [ -— - ---
0 0 - 1.0 -—
[ 0 - -
0 [ -—
Q 0 -—
Q 0
0 [
o ] -
[ ] -—- --=
[ 0 -—_ -~
0 0 10.0
0 0 -
0 - 11.0
[ - _—_ —— 12.0
o 0 — -— —
WATER YEAR OCTOBER
NOVEMBER
MEAN
MEAN CONCEN-
LOAD DISCHARGE TRATION LOAD
1TONS) 1CFS) TMG/L) 1TONS)
.66 962 s 13
“66 918 5 12
.65 910 s 12
.43 910 s 12
“44 898 s 12
.49 886 s 12
.51 862 H 12
.72 778 7 15
.90 758 15 31
1.0 626 13 22
1.0 618 7 12
.99 622 7 12
1.5 622 17 29
1.5 626 29 «9
1.6 646 39 68
1.6 654 25 44
1.3 650 8 14
1.6 642 8 14
2.9 630 8 14
1.8 650 8 14
.88 570 8 12
.94 522 8 11
1.9 514 8 1
3.0 506 8 11
18 414 8 8.9
50 398 8 8.6
37 390 8 R.4
21 380 8 8.2
23 360 ] 7.8
22 350 8 1.6
13 -- - -
218.97 19272 - 517.5
FERRUARY
3.8 125 13 4.4
2.1 125 18 6.1
1.9 125 18 6.1
2.4 120 18 5.8
2.2 120 18 5.8
2.2 120 17 5.5
2.2 120 17 5.5
2.2 120 17 5.5
2.0 120 16 5.2
2.0 120 16 5.2
2.0 115 16 5.0
2.0 115 15 4.7
2.0 115 15 4.7
2.0 115 15 4.7
2.0 115 15 4.7
1.9 110 13 3.9
1.9 110 13 3.9
1.9 110 1L 3.3
1.9 105 10 2.8
1.9 105 9 2.6
2.6 105 8 2.3
2.6 105 7 2.0
2.8 105 7 2.0
2.8 100 7 1.9
2.8 100 7 1.9
3.2 100 7 1.9
1.5 100 6 1.6
1.5 100 6 1.6
3.5 100 5 1.4
3.5 - - -
3.7 o - -=
77.1 12645 - 112.0

LOAD
1TONS)

7
5
3
3
2
2
6
8
2
)
s
5
5
5
B
4
4
4
4
4
3
3
3
3
3
3
4
8
5
4
3
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04062400 MICHIGAMME RIVER NEAR WITCH LAKE, MICH,--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN=- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DAY (CFS} (MG/LY (TONS) (CFS) (MG/L) (TONS) (CFS) (NG/LY 1 TONS
1 1270 30 103 699 6 L 722 20 39
2 1420 39 150 710 6 12 722 26 51
3 1390 38 143 718 5 9.7 722 37 72
4 1360 27 99 T8 5 9.7 702 27 5t
5 1340 13 47 658 4 7.1 602 25 4l
6 1290 8 28 602 4 6.5 602 27 44
7 11%0 10 32 506 4 5.5 698 27 51
8 1160 12 38 494 4 543 730 22 43
9 1100 8 24 494 3 4.0 962 49 127
10 1100 3 8.9 490 3 4.0 1160 53 166
11 1100 2 5.9 486 5 6.6 970 23 60
12 1090 2 5.9 478 2 2.6 1020 11 30
13 Ltio0 2 5.9 386 2?2 2.1 1010 7 19
14 1110 2 6.0 366 4 40 834 10 23
15 1150 2 6.2 376 4 4l 798 6 13
16 1190 3 9.6 446 4 4.8 770 7 15
L7 1260 5 17 538 3 4.8 686 6 n
18 1220 8 26 582 3 47 674 6 1
13 1170 9 28 494 3 4.0 666 6 188
20 1120 6 18 518 3 4e2 634 6 10
21 1150 8 25 510 3 4ol 590 3 4.8
22 1140 9 28 496 4 5.3 654 3 5.%
23 L1040 8 22 474 & 5.1 810 3 6e6
24 1040 12 34 478 4 5.2 846 3 6.9
25 1040 13 37 522 5 7.0 318 3 6.6
26 Lo1o 7 19 522 5 T.0 738 3 6.0
27 898 7 L7 586 13 21 762 3 6.2
28 870 T 16 702 28 53 814 4 f.8
29 B46 7 16 878 80 i90 810 4 8.8
30 782 7 15 754 36 73 786 5 138
31 - - - 126 23 45 - - -
TOTAL 33946 - 1030.4 17456 - 532,4 23312 -— 959.0
JULY AUGUST SEPTEMRER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD DYSCHARGE TRATION LOAD DISCHARGE TRATION LOAO
DAY 1CFS) ING/L) 1TONS) (CFS) (MG/L) 1 TONS) (CFS) (MG/L) (TONS
1 786 5 11 642 2 3.5 198 6 3.2
2 770 5 10 618 2 3.3 482 7 9.1
3 774 5 10 598 ? 3.2 502 7 9.5
& 690 3 5.6 502 2 2.7 434 7 8.2
5 574 2 3.1 438 2 2.4 4«22 5 5.7
6 558 1 1.5 410 4 4.5 722 17 33
7 542 2 2.9 366 3 3.0 902 15 37
8 494 2 2,7 355 2 1.9 946 15 38
9 490 3 4.0 355 1 L.0 1230 43 150
10 458 3 3.7 348 1 9% 1710 65 3co
11 394 4 4.3 330 L -89 1700 20 32
12 330 4 4.2 274 1 T4 1660 15 67
13 390 5 5.3 268 1 .72 1620 15 66
14 406 5 5.5 223 o [} 1550 15 63
15 410 7 7.7 194 o o 1360 15 55
16 450 B 9.7 194 1 «52 1290 15 52
17 482 8 1 201 2 1.1 1110 13 39
18 630 9 15 203 2 1.1 1070 8 23
19 802 9 19 210 2 L.l 954 8 21
20 B22 3 20 244 2 1.3 774 5 10
21 846 12 27 238 3 1.9 750 4 f.1
22 898 15 36 232 4 2.5 670 2 3.6
23 710 5 9.6 229 7 4.3 622 2 3.4
24 694 4 7.5 226 10 6.1 618 2 3.3
25 678 4 7.3 220 9 5.3 630 4 LY
26 566 2 3.1 213 8 4.6 634 4 6.8
27 7122 7 14 208 8 4e5 618 3 5.0
28 918 12 30 178 T 3.4 598 3 4.8
29 174 9 19 168 5 2.3 494 3 4.0
30 666 5 3.0 168 4 1.8 470 3 3.8
31 646 2 3.5 166 4 1.8 - it -
TOTAL 19430 - 321.2 9219 - T2.41 26800 - 1131.3
TOTAL DISCHARGE FOR YEAR (CFS~DAYS) 184029

TOTAL LOAD FOR YEAR (TONS) 5485.18



STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE, WIS,

(Hydrologic bench-mark station)

35

LOCATION, --lat 45°45'50", long 88°27'50", in NW} sec.23, T.38 N,, R,16 E., Florence County, temperature recorder at

gag:

ing st

Creek, 2.6 miles northwest of Fence, and 11.5 miles upstream from mouth.

DRAINAGE AREA.--131 sq mi.

PER1OD OF RECORD,--Chemical analyses;

ber 1968 (monthly).

Water temperatures:
Sediment records:

EXTREMES.--1967-68:

Water temperatures:

April,

Period of record:

Water temperatures:

October 1966 to September 1967 (miscellaneous), October 1967 to Septem-

REMARKS. --No temperature record Sept. 21-26.

DIS-

CHARGE

(CFS)

FLUC-
RIDE
(F).

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER: WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SILICA
{s102)

14

14
6.8
4.0
5.1
6.8

8.7

NITRATE
(ND3)

IRON
(FE)

.43
o4l
.33
.26
«35
-85

.72

TOTAL
PHOS-
PHORUS
(pO4)

«07
06
.04
.07
+06
«07

+06

.07

MAN-
GANESE
{MN)

+00

.08

+06
«03
«03
.12
.06
.16

«06

DIS-
SOLVED
SOLIDS
(RESI-
DUE AT
180°C)

92
116

130

June 1964 to September 1968,
August 1966 to September 1968 (periodic).

CAL-
CIUM
{ca)

9.5
14
14
14

22

13

DIS-
SOLVED
SOLIDS
{SUM OF
CONSTI-
TUENTS)

69
67
106

68

MAG-

NE-
SIUM
(MG)

13

12
5.5
3
7.1
bt
5.6
9.4
6.0

DIS-

SOLVED
SOLIDS

(TONS
PER

AC-FT)

.09
o11
213

.16

SODIUM
(NA)

1.9

1.7
1.3
12
1.4

1.9

DIS-

SOLVED
SOLIDS

(TONS
PER
DAY)

PO-
TAS-
SIUM
(K1)

«5

HARD-
NESS

{CA,MG)

BICAR-
BONATE
(HCO3)

[
BONATE SULFATE

{co3)

SODIUM
AD-
SORP-
TION
RATIO

1504)

8.4
9.2
8.8
8.0
7.2
5.6

404

MHOS)

ion on left bank, 20 ft upstream from U,8, Forest Service Road 2159, 1.8 miles downstream from Mud

Maximum, 26.0°C July 17, Aug. 23; minimum, freezing point on many days during November to

Maximum, 28.5°C July 24, 1964; minimum, freezing point on many days during winter periods.

CHLO-
RIDE
{cL)

PH

T.2
7.3

7.3

T.4
7.5
6.9

6.8



coLI-
FORM BIO-
(coL- CHEM= PER- ALKA= TOTAL
TEMP- ONIES TCAL DIS- CENT PER- LINITY  CHRO-
ERATURE PER OXYGEN ~ SOLVED  SATUR-  CENT AS MIUM NICKEL
(DEG C)  COLOR 100 ML) DEMAND  OXYGEN  ATION  SODIUM CACO3 (CR) (N1)
5 - 300 1.8 8.6 67 — -- -- -
1 - - - - - 4 92 -~ -
- 15 - -- - 3 115 .00 .00
- — 90 1.0 73 - -= -- --
- a - — - - 3 113 - -
-- 8 100 -- - - 3 107 - -
- 60 -- -- -- 5 44 - -
-- 80 - - -- - 5 33 - -
- 60 - - - -- 4 57 - -
- 150 - 2.8 - - 6 54 .00 .01
- -- 3600 - - -- -- -~ - -
20 140 900 - - -- 4 51 -- -
- 80 - -- -- - 3 87 - --
-- - 2200 -- -- -- - - - --
15 360 - - — - 4 47 .00 .00
CAD-
ZINC COBALT  MIUN D1- HEPTA-
(ZN) (co) (cp) ALDRIN DDD DDE DDT ELDRIN  ENDRIN  CHLOR
.01 .00 - - - - - ~=
- - -- .00 .00 .00 .00 .00 .00 .00
- - - .00 .00 .00 .00 .00 .00 .00
.05 .00 .00 - - - - - - -
.00 .00 .00 - - - -- - - -
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUDUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)
CCTCBEK NCVEMEER CECEMBER JANUARY FEBRUARY
MAX vIN MAX MIN MAX MIN MAX MIN MAX MIN
12.C 9.0 4.0 4.0 a ] a a [} a
15.0 12.0 4.C 4. a [ [ [ Q [
15.0 13.0 4.0 3.0 3 0 [ 0 [ [
16.C 13.0 3.¢ 2.0 [ 0 [ [ 0 [
15.0 13.0 2.0 1.C ¢ [ o [ ° 0
13.0 11.0 1.0 1.¢ [ 0 Q [ 0 0
11.0 9.0 1.¢ 1.¢ 0 [ [ 0 [ [
5.0 9.0 1.0 1.¢C 0 0 a 0 0 [
9.¢C 8.0 1.0 1.0 [ o [ 0 0 0
8.C 8.0 2.0 1.¢ [ 0 0 ° 0 ]
8.0 7.0 3.¢ 1.C [ [ [ [ [ [
1.C 6.0 3.c 2.C 0 0 [ Q [ [
£.0 7.0 2.0 1.c 0 0 [ [ [ [
5.0 8.0 1.0 < 0 3 [ 0 a [
9.0 9.0 0 [ o 0 [ 0 [ [
11.0 9.0 [ [ 0 3 0 [ [ [
10.0 9.0 [ Q [ [ a 0 [ [
9.0 8.0 [ [ ° [ [ 0 [ [
8.0 7.0 [ [ 0 0 0 [ [ 0
7.C 1.0 0 o o 3 [ 0 0 [
7.¢ 6.0 a [ [ 0 0 Q [ [
8.0 5.0 [ a [ 0 0 0 [ I3
5.0 7.0 [ [ [ Q [ Q o [
10.0 9.0 [ [ 0 [ [ a [ [
8.C 6.0 [ 0 [ Q [ [ [ a
6.0 4.0 [ 0 [ [ [ [ [ [
5.0 4.0 [ [ [ [ [ 0 3 0
4.C 3.0 ¢ 0 [ [ [ [ [ 0
3.0 3.0 0 a [ [ [ [ a 0
3.0 3.0 0 0 0 [ 0 [ - -
4.0 3.0 -— - o [ 0 0 -— —
16.0 3.0 4.0 0 [ o [ [ ° c

CHEMICAL ANALYSES

STREANS TR1BUTARY TO LAKE MICH1GAN

04063700 POPPLE RIVER NEAR FENCE, WIS.--Continued

IN MILLIGRAMS PER LITER, WATER YEAR OCTCBER 1967 TO SEPTEMBER 1968

COPPER LEAD
tcwy (PB)
.02 .01
.06 .03
«00 +00
HEPTA-
CHLOR
EPOXIDE LINDANE
.00 <00
«00 00
MARCH
MAX MIN
] o
[} o
0 0
o [
] []
] ]
] 0
0 ]
Q [
o o
0 o
o ]
(] Q
] a
0 [
0 o
0 [
4} [}
Q 4
(] [
[ 0
o 0
o 0
o ]
[ D
o a
1.0 0
3.0 o
6.0 2.0
6.0 3.0
6.0 3.0
6.0 o



DAY VAX
1 5.C
2 5.0
3 4.C
4 3.0
5 4.0
[ 4.0
7 7.C
8 6.0
S 6.0

10 7.0
11 £.C
12 12.C
13 11.0
14 7.0
15 7.C
e 8.0
17 8.C
18 7.C
19 8.C
20 7.0
21 €.C
22 6.0
23 6.C
24 5.0
25 3.0
2¢ 4.0
27 7.0
28 T.(
29 8.0
30 8.0
31 i
MCNTH 12.0
DATE

0OCT 2, 1967.

OCT 104¢asese
OCT 124cvsse
OCT 14serena
OCT 16ccnven
0OCT 18ssssesn
ocT 20.
OCT 22,
0CT 24.
26.

STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 PQOPPLE RIVER NEAR FENCE, WIS.--Continued
(°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MAY

15.0
15.0
16.0
18.0
21.0

22.C

JUNE

13.0

12.0
11.0
14.0
13.0
13.0

10.0

MAX

16.0
16.0
14.0
16.0
17.0

16.0

JuLy

15.0
14.0

18.0

19.0
19.0
18.0
17.0
17.0

18.0
18.0

17.0

12.0

21.0

18.0
18.0

26.0

AUGUST
MIN

16.0
16.0
18.0
19.0
21.0

19.0
20.0
16.0
20.0
18.0

16.0
16.0
17.0
17.C
17.0

21.0
18.0
16.0
16.0

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1567 TO SEPTEMBER 1968

TEMPERATURE
APRIL
MIN MAX
2.0 11.0
3.0 12.0
3.0 11.0
1.0 8.0
o S.0
1.0 8.0
3.0 8,0
4.0 11.0
3.0 10.0
4.0 11.0
4.0 12.C
7.0 1.0
T.C 14.0
4.0 16.0
3.0 16.0
6.0 15.0
7.0 11.0
6.0 11.0
5.0 11.0
6.0 12.0
5.0 12.0
4.0 12.0
5.0 11.C
3.0 11.0
2.0 11.0
1.0 1.0
3.0 S.0
6.0 9.0
6.0 8.0
6.0 11.0
—-— 13.0
c 16.0
D1SCHARGE
TIME (CFS)
1715 67
1715 67
1705 b4
1700 126
1910 229
1900 191
1708 178
1730 172
1810 135
1905 121
1745 117
1800 117
1645 386
1705 420
1445 394
1805 3154
1755 308
1730 264
1630 210
1740 156
1840 124

T LESS THAN 0.50 TON.

CONCEN-
(MG/L)

"
PEPPPEIRPNPEOIRRRRPRRNOVROO

e

SUSPENDED
SEDIMENT
TRATION DISCHARGE

(TONS

/DAY)

FONWWERNEW A AR ANE R

DATE

NOV 10, 19

67

NOV 244000es
NOV 26cesnes

NOV 28

NOV 30susess
DEC 2eveessn
DEC 4evavans
DEC 6avesnss
196

8.

SEPT 1leesss

SEPT 20

OCT 1Tseasss

DISCHARGE
TIME (CFS)
1930 108
2000 104
1900 96
1700 92
1930 90
2130 90
1645 86
1650 80
1700 T4
1645 68
1700 64
1640 64
1800 66
0745 64
1700 138
1505 319
1345 63
14645 659
1130 3108
1540 131

37
SEPTEMBER
MAX MIN
17.0 14.0
14.0 14.0
16.0 14.0
17.0 1640
16.0 14.0
16.0 13.0
13.0 12.0
12.0 12.0
12.0 12.0
12.0 12.0
12.0 11.0
18.0 12.0
13.0 12.0
14.0 13.0
15.0 13.0
16.0 14.0
16.0 15.0
15.0 15.0
16.0 14.0
19.0 13.0
13.0 11.0
12.0 11.0
13,0 11.0
13.0 11.0
19.0 11.0

SUSPENDED

CONCEN~ SEDIMENT

TRATION DISCHARGE

(MG/L) (TONS /DAY)
9 3
6 2
10 3
8 2
10 2
1 T
1 T
1 T
1 T
1 T
2 T
1 T
12 2
12 2
2 1
2 2
1 T
1 T
0 o
o o



38 STREAMS TRIBUTARY TO LAKE MICHIGAN
04065500 STURGEON RIVER NEAR FOSTER CITY, MICH,

LOCATION,~-Lat 45°54'30", long 87°45'15", in NW} sec.36, T.41 N,, R.28 W,, Dickinson County, temperature recorder at
gaging station on left bank, 30 ft downstream from bridge on County Highway 569, 1,8 miles downstream from con-
fluence of East and West branches, and 4 miles south of Foster City,

DRAINAGE AREA,--237 sq mi,

PERIOD OF RECORD,~-Water temperatures: July 1956 to September 1968,

EXTREMES, --1967-68:
Water temperatures: Maximum, 25,0°C Aug. 7, 8; minimum, freezing point on many days during December to March,

Period of record:
Water temperatures: Maximum, 30,0°C July 1, 1963; minimum, freezing point on many days during winter periods,

REMARKS, --Complete ice cover during winter months, Recorder stopped Oct, 18 to Dec, 6; no range in temperature,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUQUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH}

CCTCBER NCVEMBER DECEMBER JANUARY FEBRUARY MARCH
cay NAX KIN MAX ¥IN Max MIN MAX MIN MAX FIN MAX MIN
1 12.0 8.0 —_ - _— - [ [ [ [ 0 o
2 144G 11.0 —— —— o o ¢ o o 0
3 15.0 13.0 —_ [ 0 [ [ o o
4 16.0 13.0 —- —-- ¢ 0 0 0 0 ¢
s 15.0 12.0 _— - _— o o o o 0 0
6 14.0 12.0 —_ - - o ] [ Q Q ]

? 12.0 1i.0 —_— Q Y [ [ [ ] Q Q
) 11.0 9.0 -_ Q o [} ¢ [} Q [ a
9 SeC 9.0 -_— - c [ [ [ 4 [ Q Q
10 5.0 8.0 el - 0 o [ [} [ o Qo Qa
11 B.C 7.0 —_ — Q [ [ o 4 0 o [
12 8.0 6.0 —-—— [ Q [ [ o o [ o
13 BeC 7.0 Q a 4 0 [ Q Q [
14 S.0 7.0 [ e c 0 ] o 0 4
15 9.0 9.0 — —-—- [ Q Q a Q )] )] ]
16 11.C 9.0 —_— - [ Q Q Qo o o 0 ]
17 11.¢ S.0 - o [ [ [ o o o o
18 - - - [ [ a ] o o [ Q
is - - - 0 c 0 o o o o o
20 - - - 0 0 0 4 0 0 o 0
21 -— _ c [ [ o o Q Q Q
22 -— -— [ o o 0 [ [ Q [
23 -— — [’ [} Q o 0 0 0 ¢
24 - — [ [ 0 0 [ [ 0 [
25 -—- — — o [ 4 0 0 o ¢ o
26 - - - Q [ [ 0 ¢ o 1.0 0
27 - — o o [ o o 0 1.0 o
28 - - = Q [ o o [ ] 2.0 0
29 — -— — 0 o [ o e o EN 1.0
30 - — ——— [ [ 0 o - - 5.0 3.0
EM _— — -— — [ 0 [+ 1] - _— 5.0 4.0
MCNTH - - e - ] o [} [ 0 0 5.0 [
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
DAY MAX FIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 5.C 4.0 10.0 7.C 15.C 13.0 17.0 16.0 21.0 19.0 19.0 18.0
2 5.0 4.0 11.0 8.0 15.0 14.0 16.0 16,0 21.0 19.0 18.0 17.0
3 5.0 4.0 11.0 8.C 16,0 13.0 16.0 15.C 23.0 20.0 17.0 16.0
4 4.C 3.0 8.0 6.0 18.0 15.0 16.0 15.0 24.0 21l.0 18.0 17.0
5 5.0 2.0 B.C 5.C 21.0 1.0 17.0 16.0 23,0 22.0 18.0 17.0
& 6.0 3.0 8.0 6.C 22.0 20.0 17.0 16.0 23.0 21.0 18.0 16.0C
7 7.0 4.0 7.0 6.0 22.0 20.0 18.0 17.0 25.0 22.0 16.0 14.0
] 6.C 5.0 1C.0 7.0 22.C 20.0 20.0 17.0 25.0 23.0 14.0 14.0
9 6.0 4.0 10.0 9.C 22.0 21.0 21.0 20.0 24.0 22.0 14.0 14.0
10 6.0 5.0 10.0C B.C 21.0 19.0 20.0 17.0 22.0 19.0 14.0 14.0
11 7.0 5.0 11.0 9.0 20.0 19.0 20.0 18.0 20.0 18.0 14.0 13.0
12 10.¢ 6.0 11.0 10.C 19.0 17.0 20.0 20.0 20.0 18,0 15.0 14.0
13 1¢.0 7.0 13.0 9.C 17.0 15.0 21.0 20.0 22.0 18.0 15.0 14.0
14 T.C 5.0 12.0 11.c 17.¢ 16.0 21.0 20.0 21.0 19.0 15.0 14.0
L5 6.0 4.0 14.0 11.0 17.0 15.0 23,0 20.0 21.0 18.0 16.0 15.0
1€ e.c 5.0 1440 11.C 17.0 15.0 24.0 22.0 22.0 19.0 17.0 16.0
17 e.o 7.0 11.0 9.0 16.0 15.0 24.0 23.0 22.0 20.0 17.0C 17.0
18 7.C 7.0 12.0C 1C.C 16.0 15.¢ 23.0 22.0 20.0 17.0 17.0 17.0
is 8.0 6.0 12.0 10.C 17.0 14.0 23.0 20.0 21.0 18.0 17.0 16.0
20 8.0 1.0 13.0 11.0 16.0 14.0 22.0 20.0 22.0 20.0 17.0 17.0
21 T.C 6.0 12.0 11.0 16.0 14.0 22.0 20.0 22.0 20.0 17.0 16.0
22 7.0 6.0 12.0 11.0 16.0 13.0 22.0 20.0 23.0 20.0 17.0 16.0
23 7.0 TaC 12.0 11.0 16.0 15.0 21.0 19.0 24.0 22.0 18.0 17.0
24 7.0 4.0 12.0 9.0 15.0 14.0 21.0 L9.0 2440 23.0 18.0 17.0
2% 4.0 3.0 13.0 11.0 15.0 14.0 21.0 19.0 23.0 20.0 17.0 15.0
26 4.0 2.0 13.0 12.0 14.0 12.0 21.0 20.0 20.0 18.0 15.0 14.0
21 7.C 3.0 12.0 10.C 12.0 12.0 21.0 20.0 19.0 16.0 14.0 13.0
28 7.C 5.0 10.0 S.C 12.¢ 11.0 21.0 19.0 19.0 16.0 13.0 12.0
25 7.C 6.0 9.0 9.0 15.0 12.0 20.0 18,0 20.0 17.0 13.0 11.0
30 9.C 6.0 11.C 9.C 16.C 1 20.0 19.0 20.0 17.0 14.0 12.0
21 - 13.0 10.0 - 21.0 20.0 19.0 18.0 —_ -

NCNTH 10.0 2.0 4.0 5.¢ 22.0 11.0 24.0 15.0 25.0 16.0 19.0 11.0



LOCATION, --Lat 42°14'46", long 85°34'33", in SE} sec,34, T.2 S,, R.11 W., Kalamazoo County, at

04106300 PORTAGE CREEK NEAR KALAMAZOO, MICH.

STREAMS TRIBUTARY TO LAKE MICHIGAN

left bank 25 ft upstream from bridge on Lovers Lane and 3,0 miles south of Kalamazoo.

DRAINAGE AREA,--22,4 sq nmi,

PERIOD OF RECORD, --Chemical analyses:

Water temperatures:

REMARKS, --Continuous specific conductance recorder installed Apr, 6 removed May 6, reinstalled
available for Apr, 24-30; recorder failed,

AVERAGE

APRIL

MaxI9uM

460

480

480

MINIMUM

460

480

470
450
450
270
360

4«40

450

April to September 1968,

July to September 1968,

MAY

MAXIMUM  MINIMUM
480 460
«80 470
490 460
480 470
4«70 460
500 460
490 470
480

MAXIMUM

JUNE

MINIMUM

TEMPERATURE (°C) OF WAIER,

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH

MAY

JUNE

MAX TMUM

JUuLy

VINIMUM

JULY TO SEPTEMBER 1968

2440

24.0
25.0
21.0
2240
24.0

24.0
23,0
22.0
22.0
23.0
22.0

25.0

JuLy

MIN

18.0
16.0
13.0
13.0
14.0

14.0
15.0
16.0
18.0
17.0

18.0

21.0

15.0
16.0
11.0

13.0

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), APRIL TO SEPTEMBER 1968

AUGUST
MAXTMUM  MINIMUN
AUGUST

Max VIN
22.0 16.0
23.0 15.0
22.0 17.0
23.0 18.0
23.0 19.0
26.0 21.0
26.0 21.0
24.0 20.0
23.0 20.0
23.0 19.0
21.0 15.0
23.0 15.0
23,0 18.0
23,0 18.0
21.0 16.0
24.0 19.0
23.0 158.0
22.0 17.0
25.0 19.0
24.0 20.0
25.0 19.0
25.0 1.0
25.0 2040
25.0 20.0
21.0 17.0
18.0 L4.0
20.0 13.0
20.0 14.0
21.0 14.0
21.0 15.0
20.0 15.0
26.0 13.0

Sept. 21,

39

gaglng station on

No records

SFPTEMRER

MAXTMUM

MINTMUM

s10 “90
500 440
510 470
520 440
510 480
530 490
520 500
540 490
500 500
520 500
SEPTEMBER
AX HIN
19.0 16.0
20.0 14.0
23.0 15.0
21.0 17.0
21.0 18.0
20.0 15.0
20.0 14.0
20.0 16.0
20.0 17.0
19.0 17.0
18.0 16.0
20.0 14.0
21.0 16.0
21.0 16.0
21.0 16.0
20.0 15.0
19.0 17.0
18.0 17.0
18.0 15.0
18.0 16.0
20.0 15.0
19.0 16.0
20.0 16.0
19.0 16.0
17.0 13.0
17.0 12.0
17.0 12.0
17.0 13.0
16.0 14.0
18.0 13.0
23.0 12.0



40 STREAMS TRIBUTARY TO LAKE MICHIGAN
04106500 PORTAGE CREEK AT KALAMAZOO, MICH.

LOCATION, --Lat 42°16'30°, long 85°34'35", SE} sec,22, T.2 S,, R.11 ¥,, Kalamazoo County, on left bank of bridge on
downstream side of Reed St, at Kalamazoo, 1,5 miles upstream from mouth,

DRAINAGE AREA,.--48 sq mi, approximately.
PERIOD OF RECORD, --Specific conductance: May to September 1988 (discontinued),

REMARKS, --Continuous specific conductance recorder installed May 10, removed Sept, 20, No records available for
July 1 to July 23; recorder failed.

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), MAY TO SEPTEMBER 1968

APRIL MAY JUNE JuLy AUGUST SEPTEMAER

DAY MAXTMUM  MINIMUM MAXTMUM MINIMUM MAXIMUM  MINIMUM  MAXIMUM MINIMUM MAXTMUM  MINIMUM  MAXIMUM M1
-~ -- - - 510 590 - -- 580 550 R4O 370
- - - - T20 530 - - 640 560 490 «70
- - - - 540 480 - - 560 500 570 470
- - - . 5R0 540 - -~ 530 490 520 670
- - - - 580 540 - - 500 480 &10 570
-— - -- - 630 570 -- - 550 500 610 610
- - - 670 630 - - 600 550 660 £10
- - -- - 730 620 - - 610 460 720 580
- - - - 670 570 - - 680 470 €00 220
-- -- 560 500 630 600 - - 200 540 600 530
- - 650 580 650 380 - - 560 460 €40 610
- - 750 530 1450 540 - - 470 420 €60 630
- -- 550 490 570 550 - -- 510 470 £50 5RO
. - - 600 450 600 560 - - 560 510 660 650
15easas -- 660 540 640 580 - - 550 520 870 610
16ecees -~ 610 440 900 640 - -- 630 400 620 570
. -- 550 500 1020 800 -- -- 610 510 540 620
- 620 540 1020 600 - - 870 530 660 640
- 750 480 790 570 - - 510 490 610 570
-- -- 520 460 850 780 - -- 530 510 -~ -
- -~ 600 520 850 760 - -- 550 510 - .
- -- 630 560 750 580 - - 570 540 -~ -
- - 600 550 800 350 -- -- 650 560 - -
-- - 610 550 510 400 4B0 220 620 570 - -
-~ -- 610 550 510 150 480 360 820 570 - --
- 770 540 210 160 550 480 £00 510 - -
-- 540 450 260 210 560 %00 630 600 - --
-- 550 520 290 260 630 460 640 400 - --
- 580 540 310 290 520 450 730 640 - -
- - 630 550 310 300 575 520 680 500 - -
-— - 620 510 - -- 600 560 680 640 - -
AVERAGE -~ -- - -- 656 504 - - 613 524 -— .-

04111000 GRAND RIVER NEAR EATON RAPIDS, MICH.

LOCATION, --Lat 42°32'05", long 84°37'25", in NE} sec.26, T,2 N., R.3 W,, Eaton County, temperature recorder at
gaging station on right bank, 400 ft upstream from bridge on Petrieville Higbway, 2 miles northeast of Eaton
Rapids, 2.5 miles downstream from Spring Brook, 25 miles upstream from Cedar River, and at mile 178,

DRAINAGE AREA.--661 sq mi,

PERIOD OF RECORD,--Water temperatures: October 1963 to September 1968,

EXTREMES, -~1967-68:
Water temperatures: Maximum, not recorded; minimum, freezing point on several days January to March,

Period of record:
Water temperatures: Maximum, 35.0°C Aug. 2, 1964; minimum, freezing point on many days during winter periods,

REMARKS, --Clock stopped Nov, 21 to Jan, 22; range in temperature, freezing point to 4.0°C, No temperature record
June 1 to Sept., 30; probe buried.

TEMPERATURE (°C) OF WATERs WATER YEAR OCTOUBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCYCBER NCVEMBER DECEMBER JANUARY FEBRUARY MARCH
nay Ax KIN MAX MIN MAX MIN MAX MIN MAX MIN HAX MIN
1 14.C 9.0 8.0 7.C - —_— - 0 0 0 0
2 17.C 12.0 B0 B.C - - o [} Q [}

3 18.0 14.0 8.0 B.C - - 0 0 o 0
4 18.0 15.0 8.0 6.C - - o ] 1.0 0
5 18.C 16.0 €.0 5.C — et 0 0 1.0 0
6 16.0 13.0 5.0 4.0 it o o 0 1.0 0
T 15.0 10.0 4.0 3.C - _— [ o 1.0 0
8 16.C 14.0 3.0 3.0 — -— —— o 0 1.0 0
9 14.0 11.0 4.0 3.0 it - 0 0 1.0 1.0
10 12.0 11.0 5.0 4.0 — — -— — o 0 2.0 1.0
11 11.¢C 9.0 €0 5.0 — _— -— 0 ) 5.0 3.0
12 12.0 9.0 6.0 6.C — - o ] 4.0 3.0
13 12.0 10.0 €.0 6.C - o 0 3.0 2.0
14 13.0 11.0 6.C 540 -_— 0 0 2.0 2.0
15 12.C 11.0 4.0 3.0 — - 0 0 3.0 2.0
16 12.C 12.0 4.0 3.C — - — '] 0 5.0 3.0
17 12.C 11,0 3.0 3.0 — -_ - 0 © 6.0 4.0
18 11.0 10.0 3.0 3.C -— _— —-—- o 0 1.0 5.0
19 11.¢ 9.0 3.0 3.0 — —— - o 0 7.0 6.0
20 1C.0 9.0 3.0 3.0 -—— - - - 0 o 7.0 7.0
21 SeC 8.0 _— —_— — —-— -— 0 0 7.0 7.0
22 .0 7.0 _— - —_— —— [ o 7.0 6.0
23 10.0 B.0 -_— —— o 0 0 0 6.0 3.0
24 11.0 9.0 ——- i o 0 0 o 5.0 3.0
25 10.0 B.0 —_— —-— — o 0 ] o 6.0 4.0
26 8.0 7.C —_— — - — Q 0 0 o B.0 6.0
27 7.C 6.0 _— — — — 0 ] 0 0 10.0 B.O
28 6.C 6.0 _— - - - Q9 [ Q [ 12.0 10.0
29 6.0 5.0 -— -— Rad _— o 0 o o 12.0 12.0
30 7.0 6.0 —— - b e [ [ — 12.0 12.0
31 7.C 7.0 _— -_— — — Q 0 - _— 12.0 12.0
FCNTH 18.0 5.0 - - —_— —_— —-— - 0 Q 12.0 [
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04111000 GRAND RIVER NEAR EATON RAPIDS, MICH,--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL MAY JUNE JuLy AUGUST SEPTEMBER
CAY MAX ¥IN MAX HIN Max MIN MAX MIN MAX HIN MAX MIN
1 12.0 11.0 15.0 12.0 -_— -— — _— —— -—
2 12.0 10.0 16.0 13.0 — —— —— — — _—
3 11.0 11.0 16.0 14.0 _— -_— - —_— _— —
4 13.0 11.0 16.¢ 14.C _— — -— — —
5 12.0 11.0 15.0 13.0 _— - -— —_— —— _—
& 11.0 10.0 16.C 12.0 - - — -— — _—
7 12.0 10.0 16.0 13.0 _— _ —_ — —
8 13.0 11.0 16.¢C 14.0 —— — _— —
9 13.C 12.0 18.0 14.C -— -— - _—
10 12.0 13.0 18.0 14.0 —-— — — -— -— _— —— —
n 13.0 12.0 17.0 15.0 -—- -— — —— — — —
12 14.0 13.0 18.0 15.¢C —_ -—- _— -— — — _—
13 1€.C 14.0 17.0 15.0 — _— - — — — —
14 16.C 15.0 16.0 15.0 — — — — — — Jo—
15 16.C 15.0 18.0 16.C — — _— —_— — — — —
16 15.C 14.0 18.0 15.¢C - -—— -— _— —_— —— — —
17 15.0 14.0 15.0 14.C —-—— -— —_— - _— — —-— —
18 14.C 14.0 17.0 13.0 —— — - —
19 1€.0 14.0 16.0 14.0 — — — J — —
20 15.¢C 14.0 15.0 13.0 -— - —_— _— — — — ——
21 14.C 14.0 16.0 13.0 —- — —— — —— _— —
22 16.0 13.0 16.0 13.C -—- -— —_ —— — _—
23 16.C 15.0 15,0 16.0 -— —_ — -— -— _—
24 15.0 13.0 17.0 13.0 - — -— J— — —_
25 13.C 10.0 17.0 14.0 —— -—— — — -— —_— —_— ——
26 10.¢ 9.0 1€.0 14.0 - _— — -— —— —_ _— _—
21 12.¢ 940 14,0 14.0 - — — —— — _—
28 12.0 9.0 14.0 13.¢ -—- -— ~ —— — —
29 14.C 11.0 13.0 13.¢ —_— — — — — —
10 15.0 12.0 13,0 13.0 -—- -— -— _—
3L -— — 14.0 13.0 -— —_— _— — _—
MCATH 164C S.0 18.0 12.0 -— — — —~— f— - J— _—

04113000 GRAND RIVER AT LANSING, MICH,

LOCATION,--Lat 42°45'05", long 84°33'20", in NW} sec.9, T.4 N., R.2 W., Ingham County, temperature recorder at gaging
station onm right bank 30 ft upstream from bridge on North Grand River Avenue in Lansing, 2 miles downstream from
Cedar River, and at mile 152,

DRAINAGE AREA,--1,230 approximately.
PERIOD OF RECORD,--Water temperatures: October 1963 to September 1964, October 1966 to September 1968,

EXTREMES , -~1966-67 :
Water temperatures: Maximum 27.0°C June 9-12; minimum, freezing point Feb, 3-7, 15, 17,

Period of record:
Water temperatures: Maximum, 29,5°C July 12, 24, Aug, 16, 17, 1967; minimum, freezing point on several days
during winter pericds,

REMARKS,--No temperature record July 6 to Sept, 30.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCYOBER NCVEMBER CECEMBER JANUARY FEBRUARY MARCH
CAY FAX KIN MAX MIN MAX MIN MAX MIN MaAxX MIN MAX MIN
1 18.€ 16.0 12.0 11.cC 6.0 5.0 1.0 1.0 1.0 1.0 5.0 4.0
2 20.0 17.0 12.0 12.0 6.C 5.0 3.0 1.0 1.0 1.0 5.0 4.0
3 17.0 21.0 12.C 1.0 5.0 4.0 3.0 2.0 1.0 o 4.0 3.0
4 23.0 20.0 11.0 8.0 5.0 4.0 3.0 2.0 [ 0 6.0 3.0
5 23.0 22.0 8.0 TeC T.0 5.0 3.0 2.0 0 4 640 6.0
6 22.C 20.0 7.0 7.0 7.0 6.0 3.0 3.0 o o 6.0 6.0
7 20.C 18.0 7.C 7.C 7.0 6.0 3.0 240 1.0 o 6.0 6.0
8 19.0 18.0 7.0 7.0 7.0 6.0 3.0 2.0 l.0 1.0 6.0 5.0
9 18.0 17.0 7.0 7.C 6.0 5.0 3.0 3.0 1.0 1.0 5.0 4.0
10 17.C¢ 17.0 8.0 7.0 5.0 4.0 4.0 3.0 1.0 1.0 4.0 3.0
1 17.C 17.0 8.0 8.0 4.0 4.0 4.0 3.0 1.0 1.0 5.0 3.0
12 18.0 17.0 8.0 8.0 4.0 4.0 4.0 3.0 l.0 1.0 5.0 3.0
13 18.0 17.0 8.0 8.0 4.0 4.0 4.0 3.0 1.0 1.0 5.0 3.0
14 18.0 7.0 8.0 7.0 4.0 3.0 1.0 2.0 1.0 1.0 5.0 4.0
15 18.C 16.0 7.0 6.0 3.0 2.0 3.0 2.0 1.0 [ 5.0 4.0
16 16.C 15.0 6+C 5.6 3.¢ 2.0 4.0 3.0 1.0 1.0 5.0 5.0
17 17.C 16.C 6.0 6.0 2.0 2.0 5.0 4.0 1.0 [ 5.0 5.0
18 17.C 16.0 6eC 5.0 3.0 2.0 5.0 4.0 1.0 l.0 8.0 5.0
19 17.0 15.0 5.0 4.0 3.0 3.0 5.0 4.0 2.0 1.0 10.0 8.0
20 15.0 12.0 5.0 4.0 3.0 3.0 4.0 3.0 2.0 1.0 10.0 10.0
21 12.0 11.0 5.0 5.0 4.C 3.0 -0 3.0 2.0 2.0 0.0 10.0
22 12.0 11.0 5.0 5.0 4.0 4.0 3.0 3.0 3.0 2.0 10.0 8.0
23 13.0 10.0 5.0 4.C 4.0 2.0 3.0 3.0 3.0 2.0 8.0 5.0
24 14.0 12.0 5.0 4.C 2.0 1.0 3.0 3.0 4.0 3.0 5.0 5.0
25 14.0 14.0 5.0 5.0 1.C t.0 3.0 3.0 3.0 2.0 7.0 5.0
26 14.0 14.0 5.0 5.C 2.0 1.0 4.0 3.0 4.0 2.0 8.0 7.0
27 14.C 11.0 6.0 5.0 2.0 1.0 4.0 3.0 4.0 4.0 9.0 8.0
28 12.0 10.0 & C 5.C 240 1.0 4.0 4.0 5.0 4.0 11.0 9.0
29 10.C 7.0 6.0 5.0 2.0 1.0 4.0 2.0 4.0 4.0 13.0 11.0
30 10.0 7.0 6.0 5.C 2.0 1.0 2.0 1.0 —— —-— 3.0 12.0
21 11.¢C 10.0 -_— —— 1.0 1.0 1.0 Q it - 13.0 12.0
MCNTH 23.C 7.0 12.0 4.C Te0 1.0 5.0 Q 5.0 o 13.0 3.0



42 STREANS TRIBUTARY TO LAKE MICHIGAN
04113000 GRAND RIVER AT LANSING, MICH,--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL MayY JUNE Juey AUGUST SEPTEMBER
DAY MAX MEN MAX MIN MAX MIN MAX MIN MAX MIN MAX MmN
1 12.¢ 1.0 18.0 16.C 15.0 15.0 20.0 19.0 -— — —
2 12.0 11.0 19.¢ 18.0 17.0 15.0 20.0 20.0 - — -—
3 12.0 12.0 19.¢ 18.0 19.0 17.0 21.0 20.0 -— - — —
4 13.0 12.0 18.0 17.0 21.¢ 19.0 2040 19.0 - — -— —
H 12.0 12.0 17.0 16.0 23.0 21.0 20.0 19.0 -— — -— —
6 12.0 11.0 17.C 15.0 24.0 22.0 — _— —
1 11.0 1.0 18.0 16.0 26.0 24.0 — ——
8 13.¢ 1.0 18.0 17.¢C 26.0 25.0 - —— —
s 13.¢ 12.0 20.0 18.0 21.0 25.0 — -— - -— -—
10 14.C 13.0 21.0 19.0 27.0 26.0 — — —— —_— — —
11 14.¢C 13.0 21.0 19.0 27.C 27.0 - -— —— — —_— _—
12 14.0 13.0 20.0 19.0 27.0 24.0 -— — —_— — — —
13 1€.0 14.0 21.0 18.0 24.0 22.0 —— J — - _— —
14 16.C 16.0 21.0 20.0 2440 22.0 —— — — — _— —
15 16.0 15.0 23.0 2040 24.0 23.0 -— - — — -— —_
1€ 16.C 15.0 23.0 22.0 24.0 22.0 - — -— — —_— —
17 16.C 15.0 22,0 19.0 23.0 22.0 — — — — —
18 16.C 15.0 20.¢ 18.0 23.0 23.0 - — —
19 17.0 15.0 19.0 17.0 2440 22.0 -— -— - — —_
20 17.¢ 16.0 18.0 17.¢ 25.0 23.0 — — — — —
21 16.0 15.0 19.0 18.0 25.0 24.0 — -— —
22 17.0 15.0 20.0 19.0 24.0 22.0 -— —
23 18.C 17.0 20.0 20.0 22.6 22.0 -— ——— — —
24 18.0 16.0 22.0 20.0 23.0 22.0 —_— — -— — —
25 16.C 13.0 21.0 20.0 23.0 20.0 — - — _— _—
26 13.¢ 12.0 20.0 17.C 20.0 18.0 — — — —
27 13,0 12.0 17.0 17.0 18.0 17.0 — —— — —
28 14.0 13.0 17.0 15.0 17.0 17.0 - -— -— -—
25 16.C 14.0 15.0 14.C 17.0 17.0 —- -— - —
ac 17.0 16.0 14.0 13.0 19.0 17.0 — — —
ER - - 15.¢ 11.0 — -— - — _—
MCATH 18.¢ 10.0 23.0 13.0 27.0 15.0 — ——- — — — —

04114000 GRAND RIVER AT PORTLAND, MICH,

LOCATION,~-Lat 42°51'20", long 84°54'45", in NW} sec.4, T.5 N,, R,5 W., Ionia County, temperature recorder at gaging
station on left bank at downstream side of bridge on Kent Street, 1,0 mile south of Portland, 1,9 miles upstream
from Lookingglass River, and at mile 115,

DRAINAGE AREA,--1,385 sq mi,

PERIOD OF RECORD,--Water temperatures: October 1963 to June 25, 1968 (discontinued),

EXTREMES, --1967-68:

Water temperatures: Maximum, 25,0°C June 9-12; minimum, freezing point on several days duripg Japuary, February,
and March,

Period of record:
Water temperatures: Maximum, 35,0°C Aug. 3, 1964; minimum freezing point oo mamy days duriog winter periods,

REMARKS,--No temperature record June 14-21; range in temperature, 18.0°C to 21,0°C,

TEMPERATURE (°C) DF WATER, OCTOBER 1967 TO JUNE 1968
[CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER NOVEMBER CECEMBER JANUARY FEBRUARY MARCH
cay Max MIN Max MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 13.¢ 10.0 8.0 8.0 2.0 2.0 2.0 1.0 2.0 2.0 a ]

2 17.0 13.D 8.0 84C 2.0 2.0 1.0 1.0 2.0 1.0 aQ ]
3 19.0 16.0 8.0 8.¢C 2.0 2.0 1.0 o 1.0 a o o
4 21.C 18.0 8.0 7.C 2.0 2.0 o o l.0 ] 1.0 0o
5 21.0 19.0 7.C &.C 2.6 2.0 0 o 1.0 1.0 4.0 1.0
€ 19.C 14.0 €.C 5.0 3.0 2.0 0 o 1.0 1.0 4.0 2.0
7 14.C 13.0 5.0 5.0 4eC 3.0 ] ] 2.0 1.0 5.0 2.0
] 14.0 13.0 5.0 5.0 4.0 4.0 [} [ 2.0 1.0 6.0 40
9 13.0 1.0 5.0 5.0 4.0 4.0 [ o 1.0 1.0 5.0 5.0
1c 11.0 11.0 5.C 5.0 40 3.0 ] ] 1.0 1.0 6.0 5.0
11 11.0 10.0 €.0 5.C 3.0 3.0 o 0 1.0 o 6.0 4.0
12 11.0 10.0 64C 640 3.0 3.0 0 [} [} ] 5.0 2.0
13 11.C 10.0 6.C 5.0 3.0 3,0 0 0 [ ] 2.0 1.0
14 13.0 11.0 5.C 4.0 3.0 3.0 [ o [ 0 2.0 1.0
15 13.C 12.¢ 4.0 4.0 3.0 2.0 ¢ o 0o o 5.0 2.0
1€ 13.C 13.0 4.0 3.0 2.0 2.0 0 o [ o T.0 5.0
17 13.0 12.0 340 3.0 2.0 2.0 < o o < 9.0 6.0
18 12.C 11.0 3.0 3.C 240 2.0 Q o o ] 8.0 6.0
19 11.0 9.0 3.0 3.0 2.0 2.0 c ] o o 6.0 6.0
20 10.¢C 9.0 3.0 3.0 2.0 2.0 0 0 o o 7.0 6.0
21 9.0 9.0 3.0 3.0 4.0 2.0 [ ] ] [} 7.0 5.0
22 S.0 8.0 3.0 3.C 4.0 4.0 0 0 o ] 5.0 4.0
23 1C.0 8.0 3.0 3.0 4.0 3.0 [} 0 [ o 4+0 3.0
24 11.C 10.0 3.0 3.0 3.0 2.0 [ o 0 o 5.0 3.0
25 11.0 9.0 3.C 3.0 2.0 2.0 c ] ] e 6.0 4.0
2¢ 9.C 8.0 3.0 3.C 2.0 2.0 o a o o 1.0 5.0
27 8.0 5.0 3.0 3.0 2.0 2.0 ] o ] ] 7.0 6.0
28 5.0 5.0 3.0 2.0 2.0 2.0 o 0 ] ] 9.0 7.0
29 6.0 5.0 3.0 2.0 2.0 2.0 1.0 o ] e 10.0 8.0
20 8.0 6.0 2.0 2.0 2.0 2.0 1.0 1.0 - - 11.0 9.0
31 8.0 7.0 — —-— 2.0 2.0 2.0 1.0 - - 11.0 10.0
NCNTH 21.C 5.0 8.0 2.0 4.0 2.0 2.0 ] 2.0 ] 11.0 ]



STREAMS TRIBUTARY TO LAKE MICHIGAN 43

04114000 GRAND RIVER AT PORTLAND, MICH.~-Continued
TEMPERATURE (°C) OF WATER, DCTOBER 1967 TD JUNE 1968

2PRIL MaY JUNE JuLy AuGUST SEPTEMBER
DAY vaX MIN vAX MIN Max MIN MAX MIN MaX nIN MAX MIN
1 s.C 8.0 15.¢ 11.¢ 15.0 15.0 -—- - -— -— _— -
2 1C.¢C 8.0 15.0 12,0 17.¢ 15.0 — - -— - — -—
3 10.0 9.0 15.0 13.6 17.0 17.¢ — -— -— -— -
4 11.0 10.0 13.0 12.¢C 19.0 17.0 - -— -— — -
5 1¢c.c 8.¢ 14.0 11.0 2¢.0 19.0 — -— -— -— -— -—
€ 1€.C 8.0 14.0 1.0 21.0 20.0 — - -— -— —- -—
7 10.0 8.0 15.¢ 11.0 23.0 21.0 - -— — —_ -
8 11.C 5.0 16.0 13.0 23.0 23.0 — -— -
s 11.C 8.0 15.0 15.0 25.0 23.0 — -— -— —
1e 1t.c¢ 10.0 19.0 15.0 25.0 24.0 -— — -— -— -— —
11 11.0 9.0 18.0 16.¢ 25.0 24.0 _— -— -— — -———
12 13.C 11.0 18.0 14.0 25.0 2240 --- -— — — -—
13 14.¢ 13.0 20.0 15.0 22.0 20.0 —_ -— -— — -— -—
14 14.0 12.0 20.0 16.¢ P — — -— -— -— —
15 12.0 11.0 21.0 16.C - -— -— --- -— -— -—- —_
16 13.C 10.6 20.0 16.¢ - — -— --- - -— — -
17 12.C 12.0 16,0 14.0 --- —_ - -— -— -— -—
18 12.€ 11.0 18.0 13.0 -~ —_ — — -— - —
19 14.¢C 12.0 18.C 16.¢ ~— -— — - -— -— — -—
20 14.C 13.0 17.0 14.0 -— -— -— -— -— — — -—
21 13.¢ 12.0 17.0 14.0 - -— -— — - — -— -
22 15.C 12.0 18.0 15.0 21.0 20.0 -— - -— — -— -—
23 15.¢ 13.0 18.0 16.¢C 22.0 20.C -— —- -—- — -—
24 11.0 11.0 19.0 14.C 21.0 20.0 -— -— - -
25 11.¢ 8.0 20.0 16.0 P -— — - - - —_
26 10.0 7.¢ 19.0 t6.c ~—- -— — -— — - -—-
27 12.0 9.0 17.0 15.0 — —- — — -_—
28 13.0 1€.0 16.0 15.¢C -— —_ — — ---
25 14.C 1240 15.0 14.0 - — -— — - -—
10 14.0 11.0 1446 14.C — — -— — —_— —
31 -— — 15.0 14.0 -— -— -— - — —
MONTH 15.0 7.0 21.C 11.0 — — —_— — — — — -_—

04121500 MUSKEGON RIVER AT EVART, MICH.
LOCATION,--Lat 43°53'55", long 85°15'20", in NWiNE} sec,3, T,17 N,, R.8 W,, Osceola County, temperature recorder &t
gaging station on right bank 500 ft downstream from bridge on U, S, Highway 10 at Evart, 0.4 mile upstream from
Twin Creek, and at mile 123.9,

DRAINAGE AREA,~--1,450 sq mi, approximately.

PERIDD OF RECORD, —-Water temperatures: N 1956 to P 1968,

EXTREMES, --1967-68:
Water temperatures: Maximum, 27,0°C Aug. 23; minimum, freezing point on many days durtng November to Narch,

Period of record:
Water temperatures: Maximum 28,5°C July 1, 1963; minimum, freezing point on many days during winter periods,

TEMPERATURE ({°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTC8ER NCVEMBER CECEMBER JANUARY FEBRUARY MARCH
DAY MAX rIN MAX VIN MAX MIN MAX MIN MAX PIN “AX MIN

1 1C.C 7.0 €.C 6.C [ [ 1.0 o 1.0 1.0 o Q

2 13.C 9.0 €.0 6.C 0 Q 1.0 [ 1.0 1.0 ] [

2 l4.C 12.0 €.C 5.C o [ [ 0 1.0 1.0 o o

4 17.0 13.8 5.0 4.0 0 Q 1.0 [ 1.0 1.0 1.0 [

5 16.0 14.C 4.0 3.0 l.C Q 1.0 1.0 1.0 1.0 1.0 o

6 14.C 12.0 3.C 2.0 l1.C 1.0 1.0 1.0 1.0 1.0 1.0 [}

7 12.C 1C.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 a

8 11.C 10.0 1.0 l1.c 1.0 1.0 1.0 1.0 1.0 1.0 1.0 [

S 11.0 9.0 2.0 l.¢C 1.0 1.0 1.0 1.0 1.0 1.0 L] o
10 .0 9.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 [ o
11 S.C 8.0 3.0 2.C 1.0 1.0 1.0 1.0 1.0 1.0 [} [}
12 5.C 8.0 4.0 3.c 1.0 1.0 1.0 1.0 1.0 1.0 [ [}
13 2.c 8.0 4.0 3.C 1.0 1.0 1.0 1.0 1.0 1.0 o o
14 1C.0 8.0 3.0 2.C 1.0 [ 1.0 [ 1.0 1.0 0 [
15 1c.0 9.0 2.0 1.0 0 0 [ 0 1.0 1.0 l.0 o
1e 1c.C 9.0 1.¢ 1.C o Q 1.0 0 1.0 1.0 1.0 [
17 1c.C 9.0 1.0 1.C [} 0 .l.0 1.0 1.0 1.0 1.0 [
18 S.0 8.0 2.C l.C o Q 1.0 o 1.0 1.0 2.0 [}
19 8.C 7.0 2.0 2.0 1.0 Q o [ 1.0 1.0 2.0 2.0
20 T.c 6.0 2.C 1.0 1.C 1.0 [ o 1.0 1.0 2.0 2.0
21 T.C 6.0 1.¢ l.0 2.0 1.0 1.0 [} 1.0 1.0 2.0 1.0
22 1.0 6.0 1.0 l.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
23 2.C 6.0 1.0 1.0 l.¢ 1.0 1.0 1.0 1.0 ¢ 1.0 1.0
24 S.C 7.0 1.0 1.0 1.0 ¢ l.0 1.0 1.0 o 2.0 1.0
25 S.0 7.0 -0 1.0 ] a 1.0 1.0 1.0 c 3.0 1.0
26 7.C 6.0 2.0 2.¢ [ [} 1.0 1.0 [ [ 4.0 3.0
27 6.C 4.0 2.C 1.C 0 [} 1.0 1.0 0 [ 4.0 4.0
28 4.C 4.0 1.0 o 0 [} 1.0 1.0 0 [ 6.0 4.0
25 4.0 4.0 o [ o o 1.0 1.0 o c 7.0 6.0
30 4.0 4.0 e [ o o 1.0 1.0 —-— hand 1.0 6.0
n 6.C 4.0 — - o a 1.0 1.0 -— - 7.0 1.0

MCNTH 17.¢ 4.0 6.C c 2.0 0 1.0 [ 1.0 4 7.0 [



L] STREAMS TRIBUTARY TO LAKE MICHIGAN
04121500 MUSKEGON RIVER AT EVART, MICH,--Continued
TEMPERATURE {°C) OF WATER, WATER YEAR DCTOBER 1967 TD SEPTEMBER 1968

APRIL MAY JUNE JuLy AUGUST SEPTEMBER

DAY MAX MIN MAX MIN MAX MIN NAX MIN MAX MIN MaX MIN
1 7.0 6.0 12.0 S0 14.0 14,0 15.0 17.0 20.0 17.0 19.0 17.0
2 6.C 6.0 12.0 10.0 15.0 13.0 19.0 18.0 19.0 17.0 18.0 16.0
3 6.0 &.0 12.0 11.0 17.C 14.0 18.0 17.0 21.0 17.0 18.0 15.0
4 7.C 6.0 11.0 9.0 18.C 15.0 18.0 17.C 22.0 19.0 200 17.0
5 7.0 6.0 11.C 8.C 20.0 17.¢ 18.0 17.0 22.0 20.0 20.0 18.0
6 7. 6.0 11.¢ 8.C 22.0 19.0 19.0 17.0 23.0 21.0 19.0 17.0
7 7.0 6.0 11.0 S.0 22.0 21.0 19.0 18.0 23.0 21.0 17.0 14.0
8 8.C 7.0 13.€ 10.C 23.0 21.0 21.0 18.0 23.0 22.0 18.0 16.0
S S.C 8.0 13.0 12.0 23.0 22.0 2140 20.0 23.0 2240 18.0 16.0
1c 9.0 8.0 14.¢0 11.0 23.¢ 21.0 20.0 18.0 23.0 21.0 16.0 16.0
11 S.C 8.0 15.0 12.¢ 23.0 22.0 21.0 18.0 21.0 18.0 16.0 14.0
12 11.¢ 8.0 16.0 13.0 22.0 18.0 22.0 19.0 20.0 17.0 17.0 14.0
13 12.0 11.0 16.0 14.0 19.0 17.0 23.0 20.0 21.C 17.0 18.0 16.0
14 12.0 11.0 16.C 13.C 19.0 18.0 24.0 21.0 21.0 18.0 18.0 15.0
15 11.C 9.0 17.0 13.0 20.0 17.0 26.0 23.0 21.0 17.0 18.0 16.0
1e 11.C 9.0 17.C 14.C 20.0 17.0 26.0 24.0 22.0 19.0 19.0 17.0
17 11.0 10.0 14.0 12.0 19.0 17.0 26,0 23.0 23.0 21.0 19.0 17.0
18 1C.C 1040 16.C 12.0 19.0 16.0 25.0 22.0 22.0 19.0 19.0 18.0
19 12.0 9.0 15.0 12.0 18.0 15.0 23.0 21.0 23.0 19.0 19.0 18.0
20 12.¢ 11.0 12.¢ 11.¢ 18.0 16.0 22.0 2040 24.0 22.0 18.0 17.0
21 11.0 10.0 13.0 11.0 18.0 17.0 22.0 20.0 24.0 22.0 18.0 16.0
22 12.0 9.0 13.0 11.0 20.0 17.0 23.0 21.0 26.0 22.0 18.0 17.0
23 12.0 11.0 13.0 12.0 20.0 18.0 23.0 20.0 27.0 23.0 1940 17.0
24 11.0 8,0 16.0 12.0 20.0 18.0 22.0 19.0 26.0 24.0 19.0 18.0
25 8.C 6.0 16.0 13.0 20.0 18.0 22.0 19.0 24.0 200 18.0 16.0
26 8.0 6.0 15.0 13.¢C 18.C 16.0 2240 19.0 20.C 17.0 16.0 13.0
27 9.0 7.0 13.0 12.0 16.0 15.0 22.0 20.0 19.0 1540 14.0 12.0
28 1c.0 8.0 12.0 11.0 15.0 14.0 21.0 18.0 19.0 15.0 13.0 12.0
25 10.0 9.0 11.0 11.¢ 15.0 14.0 20.0 17.0 19.0 15.0 13.0 12.0
30 11.0 9.0 11.0 11.0 17.0 15.0 20.0 17.0 19.0 16.0 14.0 12.0
3 -— _— 14.0 11.0 -— —_— 20.0 18.0 19.0 16.0 -— —
MCNTH 12.0 6.0 17.0 8.0 23.0 13.0 26.0 17.0 27.0 15.0 20.0 12.0

04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MICH,
LOCATION,--Lat 43°30'08", long 85°20'33", in S'}S'} sec,24, T,13 N,, R,2 W,, Mecosta County, temperature recorder at
gaging station on right bank, at upstream side of highway bridge on 130th Avenue, 0,5 mile downstream from Rust-
ford Dam, and 5,2 miles east of Morley,

DRAINAGE AREA,--138 sq mi.

PERIOD OF RECORD,~-Water temperatures: 1966 to 3 1968,

EXTREMES ,--1967-68:
Water temperatures: Maximum 28,0°C Aug. 23; minimum, freezing point on many days during November to March.

Period of record:
Water temperatures: Maximum, 28,0°C Aug. 23, 1968; minimum, freezing point on many days during winter periods,

REMARKS, --No temperature record Oct, 13 to Nov. 3, July 11, 13-17; pen not marking, Recorder stopped July 31 to
Aug, 8; range in temperature, 15,0°C to 24

TEMPERATURE (°C) DF WATER, NOVEMBER 1967 TD SEPTEMBER 1968
(CONTINUOUS ETHYL ALCDHOL-ACTUATED THERMDGRAPH)

CCTCBER NCVEMEER CECEMBER JANUARY FEBRUARY MARCH
Day MAX FIN MAX MIN MAX MIN MAX MIN MaxX MIN MAX NIN
1 13.¢ —_ 1.0 0 0 0 2.0
. . 1.0 o [}
: l?.c haad 1.0 1.0 [] ] 1.0 1.0 1.0 o
2 lq.g - 2.0 1.0 o o 1.0 1.0 1.0 0
' {8.0 haad 2.0 1.0 0 o 1.0 1.0 3.0 o
. R 3.0 2.0 0 ] 1.0 1.0 3.0 1.0
6 14.0 - - 3.0 3.0 Q Q 2.0 1.0 4
7 12.0 3.0 2.¢ 3.0 3.0 Q ] 2.0 2.0 ﬁ:(o! {:g
8 12.0 3.0 2.C 3.C 2.0 0 Q 2.0 1.0 4.0 2.0
9 12.0 4.0 3.¢ 2.0 1.0 [] Q 2.0 1.0 4.0 3.0
10 11.0 . 4.C 1.¢ 1.0 o o 1.0 1.0 4.0 2.0
11 8.0 6.C 5.C 2.0 1.0 [] ] 1.0
. . - 1.0 4o .
12 S.0 7.0 6.0 2.0 2.0 [} Q 1.0 1.0 3-3 3 ¢
13 —_— 6.0 4.0 2.0 1.0 [] [] 1.0 1.0 1.0 [}
}; 4.0 2.0 1.0 0 Q [} 1.0 1.0 2.0 0
- -—= 2.¢ 1.0 [ Q 0 o 1.0 1.0 Te0 2.0
16 -—- -—= 2.0 1.0 1.0 0 [ [
o - o - - 1.0 1.0 8.0 4.0
{; d 3.0 2.0 1.0 [ [} 0 1.0 1.0 8.0 3.0
- 3.0 3.0 3.0 1.0 0 Q 1.0 1.0 8.0 4.0
;S -_— 3.0 2.0 3.0 2.0 ] Q 1.0 1.0 7.0 4.0
o -— 2.0 2.0 2.0 1.0 Q o 1.0 1.0 4.0 3.0
21 - 2.0 2.¢ 5.0 2.0 1.0 Q 1.0 1.0
. . - o B 3.0 o
g; 3.0 2.¢C 4.0 Q 2.0 1.0 1.0 1.0 3.0 ;:0
I 3.C 2.0 0 Q 2.0 1.0 1.0 1.0 2.0 1.0
2 3.0 2.0 0 o 1.0 1.0 1.0 1.0 6.0 1.0
4.0 3.0 1.0 o 1.0 1.0 1.0 8.0 2.0
2¢ —_— 4.0 3.0 1.0 [] 1.0 1.0 ]
- - - [ 9.0 6.0
g; —_— 3.0 1.0 [ [} 1.0 1.0 Q ] 9.0 5.0
28 1.¢ Q [ 0 2.0 1.0 [ o 11.0 7.0
N [} Q [} 3.0 2.0 [} o 11.0 8.0
X 2.0 Q Q [} 3.0 1.0 - 11.0 6.0
- _— —_—- -— 0 Q 2.0 1.0 - 10.0 7.0
PONTH - —— 7.0 Q 5.0 [} 3.0 Q 2.0 ] 11.0 ]



DAY MAX
1 Sal
2 S.C
2 S.0
4 11.C
5 9.C
€ S.C
1 11.0
a 11.C
S 12.0

1c 11.C
1 12.0
12 15.C
12 15.C
14 14.0
15 13.C
16 13.¢C
17 12,0
18 11.C
19 15.0
20 13.C
21 11.C
22 15.C
23 14.0
24 11.0
25 7.0
2€ 11.C
27 12.0
28 14.0
29 14.0C
30 14.C
ERY -—
MCNTH 15.0

04121900 LITTLE MUSKEGON RIVER NEAR MORLEY, MICH,--Continued

STREAMS TRIBUTARY TO LAKE MICHIGAN

(°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

TEMPERATURE
APRIL MAY
MIN MAYX MIN
4.0 15.0 9.0
4.0 14.0 9.0
7.0 13.0 10.0
8.0 11.0 8.C
5.0 13.0 6.0
4.0 12.0 7.0
6.0 14.0 8.0
8.0 16,0 10.0
1.0 16.C 11.0
8.0 17.0 10.0
6.0 16.0 11.0
9.0 17.0 11.0
11.0 19.¢ 12.C
10.0 17.¢C 12.C
8.0 18.0 11.C
8.0 17.0 12.¢
10.0 14.0 10.0
9.0 17.C 9.C
9.0 15.0 11.0
10.0 12.0 9.0
10.0 1440 9.C
S.0 13.0 10.0
11.0 12.0 11.6
1.0 17.0 11.0
5.0 16.0 11.0
4.0 14.0 11.0
6.0 11.0 11.C
8.0 11.¢ 11.0
10,0 1l.0 1L.0
5.0 12.0 11.0
- 16.0 11.C
4.0 19.0 6.0

04122500 PERE MARQUETTE RIVER AT SCOTTVILLE, MICH,

MAX

16.0
17.0
18.0
19.0
22.0

22.0
23.0

JUNE

JULY

AUGUST

23.0
24.0

14.0

45

SEPTEMBER

MAX MIN
18. 16.0
16.0 14.0
18.0 12.0
20.0 1440
19.0 16.0
17.0 14.0
17.0 12.0
18.0 14.0
16.0 15.0
15.0 14.0
18.0 13.0
17.0 12.0
18.0 13.0
19.0 13.0
19.0 13.0
19.0 14.0
19.0 16.0
18.0 17.0
17.0 14.0
18.0 14.0
19.0 14.0
18.0 16.0
20.0 16.0
18.0 15.0
15.0 13.0
13.0 11.0
1440 11.0
12.0 9.0
14.0 9.0
15.0 10.0
20.0 9.0

LOCATION, --Lat 43°56'40", long 86°16'45", in NW} sec,19, T,18 N., R,16 W., Hason County, at gaging station on right
bank 20 ft upstream from highway bridge at south edge of Scottville and 5.8 mi downstream from South Branch.

DRAINAGE AREA.--709 sq mi,

PERIOD OF RECORD, --Water temperatures:

EXTREMES. - May to September 1968:
Water temperatures:

TEMPERATURE (°C) OF WATER,
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

MAX

14.0

15.0

1440

14.0

MAY

May to September 1968,

MIN

10.0
11.0
ti.C
9.0
7.0

7.0

13.0

18.0
18.0

20.0
17.0

JUNE

MIN

14.0
14.0
15.0
15.0
17.0

18.0
20.0
21.0
21.0
21.0

21.0
19.0
15.0
15.0
16.0

16.0
14.0
L4.0
14.0
14.0

15.0
17.0
17.0
17.0
17.0

14.0
14.0
13.0
14.0
16.0

13.0

MAX

21.0
20.0
18.0
18.0
18.0

19.0

21.0

21.0
21.0
21.0
2L.0
21.0

21.0
20.0
20.0
19.0
19.0
19.0

2440

JuLy

Maximum, 24,0°C June 8, 9, July 16, 17, Aug, 23, 24,

MAY TO SEPTEMBER 1968

18.0
17.0
15.0
16.0
1640

15.0
17.0
17.0
19.0
17.0

17.0
17.0
18.0
20.0
22.0

22.0
23.0
21.0
19.0
19.0

19.0
20.0
19.0
18.0
19.0

18.0
19.0
18.0
17.0
17.0
18.0

15.0

AUGUST
MAX MIN
19.0 17.0
19.0 17.0
20.0 1840
21.0 19.0
21.0 19.0
20.0 19.0
21.0 19.0
21.0 19.0
19.0 19.0
19.0 18.0
19.0 11.¢
18.0 16.0
19.0 17.0
19.0 18.0
18.0 16.0
19.0 18.0
19.0 19.0
19.0 1840
20.0 18.0
22.0 20.0
22.0 20.0
23.0 21.0
2440 22,0
24.0 23.0
23.0 19.0
19.0 17.0
17.0 14.0
16.0 14.0
L6.0 14.0
16.0 14.0
16.0 16,0
24.0 14.0

SEPTEMBER
MAX MIN
16.0 16.0
16.0 16.0
16.0 L4.0
18.0 16%0
18.0 17.0
18.0 L7.0
17.0 14.0
16.0 15.0
16.0 16.0
16.0 14.0
15.0 14.0
15.0 13.0
16.0 14.0
16.0 1440
16.0 15.0
17.0 16.0
17.0 16.0
17.0 16.0
16.0 15.0
15.0 14.0
16.0 14.0
16.0 15.0
17.0 16.0
17.0 17.0
17.0 15.0
15.0 13.0
13.0 12.0
13.0 1t.0
12.0 11.0
13.0 11.0
18.0 11.0
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04123500 MANISTEE RIVER NEAR GRAYLING, MICH,

STREAMS TRIBUTARY TO LAKE MICHIGAN

LOCATION,--Lat 44°41'35", long 84°50'50", in NI} sec,31, T.27 N,, R,4 W,, Crawford County, temperature recorder at
gaging station on right bank, 25 ft upstream from bridge on State Highway 72, 2,5 miles downstream from Goose
Creek, and 6.5 miles northwest of Grayling,

DRAINAGE AREA,--159 sq mi,

PERIOD OF RECORD,--Water temperatures:

EXTREMES , --1967-68 :
Water temperatures:

March,

Period of record:
Water temperatures:

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUDUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTOBER
MAX FIN
1l1.0 8.0
13.0 10.0
13.0 12.0
14.0 12.0
14.C 12.0
12.¢C 9.0
9.0 8.0
S.0 9.0
S.0 5.0
9.0 8.0
8.0 7.0
8.0 8.0
8.0 8.0
9.0 B.0
S.0 9.0
S0 9.0
5. 8.0
S.0 8.0
B.C 7.0
7.0 6.0
7.0 7.0
8.0 6.0
5.0 740
10.0 9.0
10.0 8.0
8.0 7.0
7.0 6.0
€.C 6.0
6eC 6.0
7.0 6.0
7.C 7.0
14.0 6.0
APRIL
MAX MIN
6.C 3.0
7.0 4.0
7.C 6.C
8.0 6.0
7.0 3.0
7.C 4.0
9.0 6.0
6.0 8.0
B.0 6.0
5.0 7.0
S.C 6.0
12.0 B.0
12.C 11.0
11.C 9.0
10.0 7.0
i1.0 7.0
11.0 9.0
s%.0 8.0
12.0 8.0
13.0 9.0
11.0 S.0
13.C 9.0
13.¢ 10.0
10.0 7.0
T.C 6.0
8.0 6.0
11.0 7.0
12.0 8.0
12.0 9.0
13.0 9.0
13.0 3.0

May 1957 to September 1968,

Maximum, 23,0°C July 15, 16; minimum, freezing point on several days during December to

Maximum, 24.5°C July 1, 1963; minimum, freezing poimt on many days during winter periods,

NCVEMBER
MAX MIN
7.0 7.0
a.c 7.0
8.0 7.C
7.0 6.C
€.0 4.C
4.0 3.¢
4.0 4.C
4.0 4.C
5.0 4.0
6.0 5.C
7.0 6.,C
7.0 6.C
€.0 5.0
5.0 4.0
440 1.0
3.C 2.0
4.0 2.0
4.0 4.0
4.0 3.0
3.0 3.0
3.0 3.0
3.0 3.0
2.0 3.C
3.0 3.C
4.0 3.0
4.0 4.0
4.0 2.0
2.0 1.C
1.0 1.0
2.0 1.0
8.0 1.C

MaAY
MAX MIN
13.0 9.C
12.0 9.C
11.0 9.0
9.0 8.0
11.0 7.0
12.0 8.0
12.0 9.0
12.0 10.C
14. 12.0
14.0 9.C
14.0 11.0
14.0 11.0
14.0 12.0
14.0 12.0
18.0 12.0
18.0 13.C
14,0 11.0
15.0 11.0
15.0 12.0
12.0 11.0
13.C 10.0
13.0 10.C
13.0 11.0
16.0 11.C
16.C 12.C
16.0 12.0
12.0 11.C
11.0 11.0
11.0 11.0
11.0 11.0
17.0 11.0
18.0 7.0

CECEMBER
MAX MIN
2.0 2.0
2.0 2.0
3.0 2.0
3.0 2.0
3.C 2.C

3.0
3.0
3.0
2.0
2.0
2.0
2.0
2.0
1.0
1.0
1.0 1.0
1.0 1.0
3.0 1.0
1.0 2.0
2.0 2.0
4.0 2.0
4.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 0
0 0
4.0 0
JUNE
MAX MIN
17.0 14.0
16.0 12.0
18.0 13.0
19.0 13,0
21.0 16.0
22.0 17.0
22.0 18.0
22.¢C 18.0
22.0 18.0
22.0 18.0
22.0 19.0
21.0 L4.0
17.0 11.0
17.0 L4.0
17.¢ 12.0
18.0 13.0
18.0 14.0
16.0 12.0
17.0 13.0
17.0 11.0
17.0 14,0
18,0 14.0
18.0 16.0
18.0 15,0
18.0 15.0
15.0 13.0
13.0 12.0
12.0 12.0
16.0 12.0
15.0 16.0
22.0 11.0

MAX

ococococo

NN~~O 00000 caocoa

19.0

19.0
20.0
20.0
17.0
18.0

18.0
17.0
16.0
1640
17.0
17.0

23.0

JANUARY

MIN

NH~O0O0 OOGCCO CODCO 00000
Cee

————whn

IEEEEEEREEER)
©coooc0o ococooco coo

W W

o

16.0

l6.0
17.0
15.0
14.0
14.0

14.0
15.0
13.0
12.0
13.0
14.0

12.0

FEBRUARY
MAX MIN
4.0 3.0
4.0 2.0
2.0 2.0
2.0 2.0
2.0 2.0
2.0 2.0
1.0 2.0
3.0 2.0
3.0 2.0
2.0 2.0
2.0 2.0
2.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 0
o 0
1.0 0
4.0 o

AuGUST
MAX MIN

17.0 12.0
17.0 13.0
18.0 14.0
19.0 16.C
18.0 16.0
20.0 1€.0
20.0 17.0
19.0 17.0
18.0 16.0
17.0 14.0
15.0 12.0
14.0 12.0
17.0 13.0
18.0 15.0
17.0 13.0
19.0 16.0
19.0 18.0
18.0 14.0
18.0 16.0
21.0 18.0
21.0 17.0
20.0 17.0
22.0 15.0
22.0 19.0
21.0 15.0
16.0 13.0
14.0 12.Q
15.0 12.0
16.0 13.0
17.0 13.0
16.0 14.0
22.0 12.0

MARCH
MAX MIN
1.0 Q
1.0 a
) Q
2.0 ]
2.0 2.0
2.0 1.0
2.0 1.0
4.0 2.0
4.0 4.0
4.0 3.0
3.0 1.0
3.0 1.0
1.0 [
1.0 o
4.0 1.0
6.0 3.0
6.0 4.0
6.0 4.0
6.0 5.0
5.0 3.0
3.0 2.0
3.0 2.0
3.0 1.0
4.0 1.0
5.0 2.0
7.0 5.0
7.0 4.0
8.0 7.0
8.0 6.0
7.0 440
7.0 5.0
8.0 ]
SEPTEMBER
MAX MEN
16,0 14.0
14.0 14.0
16.0 14.C
17.0 15.0
17.0 17.0
17.0 164.0
14.0 12.0
16.0 14.0
16.0 14.0
14.0 13.0
14.0 12.0
14.0 12.0
14.0 13.0
14.0 13.0
16.0 13.0
16.0 1440
16.0 14.0
17.0 16.0
17.0 16.0
16.0 14.0
14.0 12.0
16.0 13.0
17.0 15.0
17.0 16.0
16.0 12.0
12.0 11.0
12.0 11.0
12.0 10.0
11.0 10.0
13.0 11.0
17.0 10.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 47
04125200 PINE RIVER NEAR LUTHER, MICH.

LOCATION, ~-Lat 44°06'46”, long 85°41'00”, NE}SE}NE} sec.24, T.20 N., R,12 W., Lake County, at Walker Bridge, 5 miles
north of Luther.

PERIOD OF RECORD,--Sediment records: December 1966 to September 1968,

EXTREMES, --1967-66:
Sediment concentrations: Maximum daily, 412 mg/! Feb, 5; minimum daily, 1 mg/l Oct, 4.
Sediment loads: Maximum daily, 348 tons Feb, 2; minimum daily, 0.3 ton (estimated) Oct. 6,7,

Period of record:
Sediment concentrations: Maximum daily, 412 mg/1 Fedb. 5, 1968; minimum daily, 1 mg/l Oct, 4, 1967.
Sediment loads: Maximum daily, 653 tons Dec, 9, 1966; minimum daily, 0,3 ton (estimated) Oct, 6,7, 1967,

REMARKS, —Data analyzed and compiled by the Forest Service, U.S. Dept, of Agriculture, North Central Forest Experi-
ment Station, Cadillac, Michigan,

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

OCTOBER NOVEMBER DECEMBER
ME AN ME AN MEAN
MEAN CONCEN- ME AN CONCEN- MEAN CONCEN-
QISCHARGE  TRATION LoAD DISCHARGE TRATIDN LOAD DISCHARGE  TRATIGN LOAD
DAY (CFS) (MG/L) (TONS) 1CFs) (MG/L) (TONS) (CFS) (MG/L) CTaNS
1 154 3c 12 206 46 26 158 11 4.1
2 142 1c 3.8 317 68 S8 162 11 4.8
3 134 1 «4C 322 67 58 154 11 4.5
4 134 1 .40 264 57 41 154 11 4
5 13¢ 1 0 222 48 29 162 11 4.8
6 126 L +3C 198 98 52 166 15 6.7
7 126 1 +30 182 98 48 182 23 11
8 13¢C 1 40 174 98 46 218 65 38
9 142 16 6.1 176 98 46 206 43 24
1C 154 26 1L 174 98 46 186 33 17
11 154 26 1n 238 150 96 182 23 1
12 146 19 7.5 269 171 73 3n7 182 15
13 142 16 6.l 234 50 32 428 138 152
14 162 35 15 214 36 21 269 37 21
15 158 3¢ 13 202 34 20 214 22 13
16 174 4C 19 198 25 13 186 22 11
17 186 60 30 182 2n 9.8 174 4D 13
18 162 35 15 198 25 13 1T4 40 13
19 154 24 17 214 36 21 182 40 20
2c 146 15 5.9 194 25 13 173 4G 19
21 142 10 3.8 178 25 12 194 40 21
22 138 2 L7C 174 25 12 333 117 105
23 138 2 .7C 174 25 12 261 50 35
24 138 2 .70 110 25 n 222 41 25
25 15¢ 12 4.9 174 25 12 272 36 2)
26 162 25 11 206 45 25 178 31 15
27 158 20 8.6 210 47 26 172 31 14
283 154 17 7.1 178 40 13 160 31 13
29 15C 12 4.9 174 27 13 154 EXS 13
30 15¢ 1z 4.9 170 15 6.9 159 31 13
31 182 “2 21 - -- - 146 31 12
TOTAL 4618 -~ 242.90 6184 - 910.7 6193 - 713.2
JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CUNCEN=
OISCHARLE  TRATION LoAD OISCHARGE  TRATION LIAD DISCHARGE  TRATION LIAY
DAY (CFS) Me/L) (TONS) (CFS) MG/L) (TONS) (CFS) MG7L) (TOUNS
1 146 31 12 3C7 190 83 138 6 2.2
2 146 33 13 565 228 348 138 12 4.5
3 146 33 13 397 an 86 138 12 4.5
4 146 33 13 322 69 60 138 12 4.5
5 1486 32 13 278 w12 309 i3a 12 4.5
3 146 33 13 255 b4 44 138 12 4.5
7 148 33 13 234 59 7 138 12 4.5
] 146 33 13 210 51 29 142 12 445
9 146 33 13 194 43 23 198 36 19
1c 146 X 13 178 35 7 262 60 33
11 146 33 13 170 27 12 222 50 0
12 146 33 13 166 19 8.5 218 55 32
13 146 33 13 159 11 4.7 2n2 45 25
14 146 33 13 158 1L 4.7 166 33 15
15 146 6 244 154 1o “.? 170 35 15
i6 146 & 2.4 159 A 3.7 214 4B 28
17 146 6 2.4 150 8 3.2 269 65 41
13 146 6 2.4 146 7 2.8 297 5 62
L9 146 ¢ 2.4 140 6 2.3 371 96 96
20 15¢ & 2.4 13% S 1.8 “22 120 137
21 150 28 13 134 5 1.8 322 75 65
22 15C 28 13 134 5 1.8 238 45 289
23 15¢ 28 13 134 5 1.8 202 45 25
24 15C 29 13 13C 5 1.8 194 70 ar
25 15¢C 28 13 130 & 2.1 198 70 3r
26 146 28 11 134 6 2.2 214 70 4«0
27 13¢ 28 10 136 6 2.2 234 3C 13
28 146 28 11 138 6 2.2 262 30 22
29 166 35 16 133 6 2.2 246 30 20
30 218 117 69 - -- - 226 30 18
31 214 ac “b -~ -- - 22% 30 18

ToTaL 4702 - 42304 5672 - 1102." 5641 - 1165.8



A8

04125200 PINE RIVER NEAR LUTHER, MICH,~--Continued

STREAMS TRIBUTARY TO LAKE MICHIGAN

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL

MEAN
MEAN CONCEN- MEAN

DISCHARGE TRATION LOAD DISCHARGE

DAY (CFS) (MG/L) (TONS) (CFS)
1 255 39 27 166
2 222 39 23 158
3 202 39 21 154
4 226 67 41 150
5 251 67 a5 146
6 218 67 39 1486
7 198 32 17 142
8 194 32 17 138
9 190 32 16 138
10 178 32 15 134
11 174 32 15 134
12 170 32 15 130
13 162 51 22 130
14 166 51 22 134
15 19¢ 51 26 154
16 186 51 26 158
17 174 51 24 178
18 174 51 24 162
19 174 51 24 158
20 166 44 20 174
21 178 44 21 162
22 182 b 22 154
23 186 57 29 154
24 234 57 36 146
25 246 37 25 138
26 226 34 21 134
27 202 3 17 158
28 182 28 14 238
29 174 28 13 255
30 174 28 13 214
31 - -~ - 186
TOTAL 5854 - 890 4923

JuLy

MEAN
MEAN CONCEN- MEAN

DISCHARGE TRATION LOAD D1SCHARGE
0AY (CFS) (MG /L) (TONS) (CFS)
1 202 31 17 1n8
2 176 2z 10 104
3 160 19 8.2 102
4 148 17 6.8 100
5 140 15 5.7 100
6 13C 13 4.6 102
7 126 12 4.l 118
8 126 12 4ol 134
9 126 12 4.1 118
1e 126 12 401 110
11 118 10 3.2 10s
12 116 8 2.5 102
13 114 7 2.2 102
14 114 3 1.8 102
15 110 6 1.8 100
16 110 3 1.8 104
17 112 & 1.8 126
18 126 10 3.4 138
19 170 24 11 124
20 140 13 4.9 124
21 126 10 3.4 112
22 11¢ 3 1.8 106
23 102 3 1.7 102
24 102 & 1.7 102
25 102 6 1.7 100
26 98 6 1.6 100
27 108 8 2.3 100
28 126 10 3.4 98
29 116 4 1.3 96
30 108 4 1.1 36
n 104 “ 1.1 94
TOTAL 3890 -- 124.2 3330
JOTAL DISCHARGE FOR YEAR (CFS-DAYS)

TOTAL LOAD FOR YEAR ([TONS)

MAY
MEAN
CONCEN-
TRATION LDAD
(MG/L) (TONS)
27 12
26 11
25 10
24 a7
23 9.1
23 2.1
21 8.1
18 6.7
18 6.7
15 5.4
15 5.4
12 w2
12 “.2
12 4.3
13 5.4
13 5.5
14 6.7
14 6.1
13 5.5
14 6.6
14 6.1
13 5.4
13 5.4
13 5.1
13 4.8
13 4.7
13 5.5
27 17
29 20
25 14
21 1
- 240.7
AUGUST
MEAN
CONCEN=~
T2ATION La4D
(MG/L) (TONS)
4 1.2
N 1.1
“ 1.1
o 1.1
“ 1.1
« 1.1
7 2.2
9 3.3
6 1.9
“ 1.2
3 1.1
“ 1.1
4 1.1
. 1.1
5 1.4
5 1.4
7 2.4
1z 4.5
12 4.0
12 4.0
12 1.6
12 3.4
12 3.3
12 3.3
12 2.2
12 3.2
12 3.2
12 3.2
12 ENY
12 3.1
12 3.0
-- 73.0

MEAN

DISCHARGE
(CFS)

170
182
170
156
142

136
126
137
142
136

138
138
138
130
1286

122
118

166
142

132
128
126
146
204

264
366
456
346
246

5252

MEAN

DISCHARGE
(CFS)

98
130
159
122
118

114
106
10%
122
136

148
138

116
108

198
104
1n
130
134

126
115
134
198
283

208
172
154
142
136

4085

JUNE
MEAN

CONCEN-
TRATION

(Ms/L)

SEPTEMBER

MEAN

CONCEN-
TRAT1DN

(46/1)

LJAD
(TONS)

40l

3.3

-

328410
61342
6580.70



STREAMS TRIBUTARY TO LAKE MICHIGAN 49

04125450 PINE RIVER NEAR DUBLIN, MICH,
LOCATION.--Lat 44°10'45", long 85°45'40", SE{SE} sec.28, T,21 N., R.12 W,, Wexford County, at County bridge 2.5 miles
southwest of Hoxeyville.

PERIOD OF RECORD,--Sediment records: November 1967 to September 1968,

EXTREMES , ~-November 1867 to September 1968:
Sediment concentrations: Maximum daily, 467 mg/l1 Feb, 5; minimum daily, 7 mg/1 May 23~27.
Sediment loads: Maximum daily, 662 tons Feb, 2; minimum daily, 3,8 tons (estimated) May 25-26.
.--Data analyzed and compiled by the Forest Service, U,S. Department of Agriculture, North Central Experiment
Station, Cadillac, Michigan,

SUSPENDED SEDIMENT, NOVEMBER 1967 TO SEPTEMBER 1968

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CUNCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATIONV LOAD DISCHARGE TRATIDN LOAD
DAY (CFS) {MG/L) (TONS) (CFS) (MG/L) (TONS) (CFSY (MG/L) (TONS}
1 -- -- -- 264 24 1o
H -- -- -- 241 24 1
3 -- - -- 2%1 24 16
4 -- -- -- 238 34 22
5 - -- ~= 238 34 22
6 - -- -- 241 34 22
7 - - -- 263 34 24
8 - -- -- 293 50 39
9 - -- - 283 34 26
10 - -- -~ 269 34 24
11 -- - - 269 34 24
12 -- -- -- 385 115 119
13 -- - -- 467 300 378
14 - -- -- 383 141 146
15 -- -- -- 327 90 79
16 - - - 277 70 52
17 -- - - 252 50 34
18 - -- - 255 37 25
19 -- -- -- 260 37 26
2¢ - -- . 258 37 26
21 -- -- -- 293 80 63
22 258 32 22 405 160 175
23 255 32 22 371 14C 140
24 252 32 22 321 100 87
25 255 32 22 293 36 28
26 285 32 25 269 36 26
27 302 sc 41 249 36 24
28 272 32 23 240 36 23
29 260 24 17 235 36 23
30 255 24 16 230 36 22
31 - - - 227 36 22
ToTAL 2394 == 210 8799 - 1769
JANUARY FEBRUARY “ARCH
MEAN MEAN MEAN
MEAN CONCEN- ME AN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGE TRATION LIAL
DAY (CFS) (MG/L) {TONS) (CFS) (MG/L) {TONS) (CFS) (MG/L) (TONS
1 227 17 1c 383 174 180 21n 18 12
2 227 17 10 657 373 562 221 16 7.5
3 221 17 te 53¢ 187 267 213 le 9.2
4 227 17 10 425 150 172 216 16 9.3
5 227 17 10 369 467 465 218 16 9.4
6 2217 17 10 346 122 114 218 16 9.4
7 221 70 43 341 122 112 26 16 9.3
B 227 70 43 313 122 103 218 16 9.4
9 221 70 43 296 122 97 263 55 33
10 2271 70 43 274 127 94 335 1to 99
il 221 70 43 269 127 92 327 100 88
12 227 70 43 258 127 88 318 288 247
13 227 7c 43 250 127 86 274 60 44
14 221 70 43 246 118 78 272 50 44
15 221 13 8.0 241 107 70 260 50 35
16 21C 13 T4 238 99 54 302 80 65
17 227 13 8.0 224 57 41 180 140 144
18 224 13 7.9 218 54 32 408 173 190
19 227 13 8.0 214 45 26 487 220 285
2¢ 230 13 8.1 21n 36 20 510 199 285
21 227 61 37 210 36 20 461 190 236
22 224 61 37 210 36 20 352 186 177
23 230 61 38 210 36 20 313 100 84
24 23C 61 38 210 36 20 285 ° 51 39
25 235 61 39 210 18 1n 285 51 39
26 221 61 36 21c i8 10 307 80 65
27 221 51 36 210 18 10 329 110 98
28 221 6l 37 218 18 11 338 130 113
29 2644 100 66 218 18 11 357 130 125
30 293 149 118 -- - -- 327 110 98
31 296 9B 78 -- - -- 318 100 86

TOTAL 7171 - 1011.4 8208 - 2995 9546 - 2806.5



50

APRIL
MEAN
MEAN CONCEN~
OISCHARGE TRATION
DAY (CFS) (MG/LY
1 355 1o¢
2 315 9c
3 291 80
4 315 9¢
5 357 10¢
6 315 s
7 288 7t
8 271 71
9 272 7t
10 263 7t
11 255 71
12 252 3
13 246 31
14 249 31
15 269 3
16 277 3t
17 274 31
18 28C 31
19 274 22
20 266 22
21 283 22
22 288 22
23 288 22
24 327 10¢
25 355 132
26 329 toc
27 302 80
28 274 60
29 258 50
ac 252 “8
31 -- -
YotaL 864C --
JuLy
ME AN
MEAN CONCEN-
OISCHARGE TRATION
DAY (CFS) (MG/L}
1 302 11e
2 255 50
3 232 4
4 218 20
5 204 20
6 199 18
7 196 18
8 196 18
9 196 18
1c 193 18
11 188 16
12 182 14
13 179 12
14 176 1c
15 176 10
16 174 iy
17 174 1o
18 193 1c
19 244 40
2c 216 2c
21 196 13
22 190 13
23 182 13
24 182 13
25 179 13
26 176 11
27 196 1
28 213 11
29 196 11
30 190 i1
3t 193 11
TOTAL 6186 --

STREAMS TRIBUTARY TO LAKE MICHGAN

04125450 PINE RIVER NEAR DUBLIN, MICH,--Continued

SUSPENDED SEDIMENT,

LOAD
(TONS)

9%
76
63
76
96

LOAD
(TONS}

TOTAL DISCHARGE FOR YEAR UCFS-DAYS)

TOTAL LOAD FOR YEAR (TONS)

ME AN
OLSCHARGE
(CFS)

241
221
221
218
216

213
21¢
207
20%
202

199
195
199
202
224

232

2717

7229

MEAN
DISCHARGE
(CFS)
196
192
185
179
174

188

192
188
188
188
188
185

6014

May
MEAN
CONCEN~
TRATION L0aD
(MG/L) (TONS)
47 31
44 27
42 25
41 24
40 23
39 22
33 19
27 15
21 12
17 9.3
15 4.1
1e 5.3
15 8.0
15 B.2
20 12
30 19
50 35
40 26
e 19
40 27
3¢ 19
29 12
7 4l
7 4.0
7 3.8
7 3.8
7 4.4
11e inn
144 143
100 87
59 44
- 800.0
AUGUST
MEAN
CONCEN-
TRATION LOAD
MG/L) (TONS)
11 5.8
13 6.7
13 645
13 6.3
13 6.1
13 6.2
13 5.8
20 12
18 9.2
18 8.8
18 8.7
18 9.6
1R 9.4
18 9.4
14 7.2
14 7.2
14 8.1
14 8.9
14 8.4
14 8.2
la 1.6
23 12
23 12
23 12
23 12
23 12
23 12
23 12
23 12
23 12
23 11
- 285.9

NOVEMBER 1967 TO SEPTEMBER 1968

wEAN
DISCHARSE
(CFS)

255
260
249
224
21"

199
196
193
204
199

199

199
1986
1on

185
176
190
238
213

195
193
192
207
262

355
458
537
453
349

7378

MEAN
D1SCHARGE
(CFs)

193
2606
269
227
224

216
2n6
213
218
248

252
249
224

2064

199
196
215
232
246

230

216
318
402

327
2832
255
241
227

1201

JUNE

MEAN
CUNCEN-
TRAT ION
(MG/L)

SEPTEMBER

MEAN
CONCEN-
TRATION
(MG/L1

L3A0
{vonS)

LUAD
(TuNs?

302.8

18766
14143.3



STREAMS TRIBUTARY TO LAKE MICHIGAN 51
04125510 PINE RIVER NEAR WELLSTON, MICH,

LOCATION. --Lat 44°12'47", long 85°53'47", in SEiNW}SW} sec.16, T.21 N,, R,13 ¥,, Manistee County, at Stronack Dam,
3 miles east of Wellston,

PERIOD OF RECORD,--Sediment records: October 1968 to September 1968,

EXTREMES.--1967-68:
Sediment concentreations: Maximum dally, 469 mg/l1 Feb. 2; minimum daily 37 mg/1 Jan, 9-20
Sediment losds: Maximum daily, 997 tons Feb,2; minimum daily 30 tons Jan. 18 abd 30 tons (estimlted) on many

days ip January.
Perlod of record:
Sediment cobcentrations: Maximum daily, 710 mg/1 Dec, 9, 1966; minimum daily, 37 mg/l Jan, 18, 196
Sediment loads: Maximum daily, 2389 tobs Dec, 9, 1968, minimum deily, 30 tons Jan, 18, 1968 and 30 tonl
(estimated) ob many days in Jan, 1968,

REMARKS, --Data apalyzed and compiled by the Forest Service, U.S. Dept, of Agriculture, North Central Forest Experi-
ment Station, Cadillec, Michigan.

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TC SEPTEMBER 1968

OCTOBER NOVEMBE? DECEMBER
MEAN ME AN MEAN

MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LDAD DISCHARGE TRATION LJ40
24y (CFS) tG/L) ITONS) 1CFS) (MG/LY (TDNS) 1CFS) ™M5/1) 1TONS
1 314 116 98 381 100 13 322 52 45
2 297 11e 93 489 182 236 314 50 42
3 282 tie a8 556 182 273 34 50 4
4 282 11e 88 491 152 201 316 50 42
5 274 e a6 442 132 157 314 50 42
6 274 1le 86 391 1o 116 3e 50 42
7 266 87 62 355 100 96 3319 60 51
8 274 87 64 347 80 75 381 76 I
9 289 a1 68 347 a0 75 391 76 80
10 297 87 1 347 80 75 364 10 69
11 297 87 7 (383 126 140 355 62 59
12 297 a7 7n 491 170 225 491 125 166
13 289 85 66 459 159 182 612 222 367
14 305 as e 411 108 120 523 163 230
15 322 85 T4 381 68 70 41t 113 125
16 330 85 76 372 55 55 364 113 1
17 339 L 8c 355 39 37 339 132 121
18 33¢ a5 76 372 39 39 339 132 121
19 314 75 64 401 92 1en 139 132 121
2C 305 - 69 57 381 66 68 339 132 121
21 297 64 51 347 39 35 364 150 147
22 289 58 45 339 39 36 513 176 204
23 282 se 44 339 39 36 532 156 21
24 289 58 45 330 19 35 439 110 128
25 305 58 48 330 39 35 391 92 97
26 322 58 50 364 70 69 364 8¢ T8
27 322 se 50 391 120 127 339 67 61
28 322 6C 52 355 70 67 332 67 62
29 314 6C 51 330 54 4R 329 67 58
30 314 60 51 322 54 47 319 67 56
31 339 aC 55 -- -- -- 305 67 55
TDTAL 9372 - 2048 11607 - 2979 11647 . 3270

JANUARY FEBRUARY MARCH

MEAN MEAN MEAN

MEAN CONCEN- MEAN CONCEN- MEAN CUNCEN=
DISCHARGE TRATION LOAD OISCHARGE TRATIDN LDAD CISCHARSE  TRATION LUAD
oAy (CFSY (MG L) 1TONS) (CFS) (MGrL) (TONS}H (CFsY (L 7N] (TONS
L 395 143 118 5n2 131 178 282 «7 35
2 305 143 118 587 %69 997 282 85 65
3 305 143 118 704 320 608 282 85 65
“ 305 142 118 513 200 277 282 85 65
5 305 183 118 480 170 220 289 85 66
6 305 143 118 w60 156 185 289 85 06
7 305 143 118 43¢ 116 135 282 85 65
8 305 143 118 401 1c8 n7 289 85 66
9 305 37 30 372 a1 81 122 85 10
10 305 37 30 355 56 54 31 93 103
1L 305 37 3¢ 347 56 52 430 99 115
12 305 37 30 339 56 51 442 99 s
13 305 37 3¢ 330 56 50 372 89 89
14 305 37 3c 330 56 50 347 85 80
15 305 37 30 330 56 50 339 85 78
16 305 37 30 322 56 49 381 89 92
17 305 37 30 314 56 (34 482 145 188
18 305 37 30 297 60 48 545 186 71
15 305 37 30 289 60 o7 612 231 392
2¢ 305 37 30 274 60 [ 663 252 455
21 305 “8 19 274 60 44 623 224 377
22 305 48 39 274 60 (1Y 491 142 188
23 305 48 39 274 60 44 430 96 11
26 305 48 39 274 60 46 381 89 92
25 3n5 48 39 282 a7 36 391 89 96
26 305 %8 39 282 34 36 391 98 103
21 297 48 38 282 47 36 430 15 133
28 3C5 48 39 282 134 36 450 130 158
29 33C 72 64 282 47 36 480 15C 194
36 acl 138 149 -- - - 44n 130 154
31 4ny 138 149 - -- - 430 114 132

roTaL 9664’ - 1977 1r462 - 31696 12562 — 4085



STREAMS TRIBUTARY TO LAKE MICHIGAN

04125510 PINE RIVER NEAR WELLSTON, MICH,--Continued
SUPFNDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CUNCEN-
DISCHARGE TRATION LDAD DISCHARGE TRATION 124D DISCHARGE TRATION L340
DAY (CFs) MG/LY (TONS) (CFS) (MG/LY (TONS) (CFSY MG/L)Y (TONS)
1 480 146 189 EEN 63 56 264 98 9
2 440 116 138 EEL 63 56 364 98 96
3 401 81 88 322 82 Tt 347 98 92
4 411 104 115 322 82 71 330 98 87
5 460 146 181 3te 82 69 195 98 8l
6 440 116 138 314 82 69 297 98 79
7 391 72 76 305 82 67 289 12 87
8 372 59 32 305 82 67 299 112 87
9 364 59 58 305 76 63 297 12 30
10 339 59 54 297 76 st 297 12 90
11 33¢C 59 53 297 7 56 305 112 92
12 314 108 92 297 70 56 322 12 97
13 297 108 87 289 64 50 105 112 92
14 297 108 87 297 64 51 297 133 107
15 339 108 99 Ite 72 61 289 133 104
16 355 108 103 330 90 89 289 133 104
17 339 108 99 347 100 94 282 133 1ot
18 339 108 99 339 100 9t 289 133 104
19 330 82 73 330 90 80 330 182 162
20 330 82 73 355 106 192 322 182 158
21 347 82 77 339 1en o1 297 182 146
22 355 a2 79 33p 84 75 289 182 142
23 355 82 79 322 75 65 289 t82 142
24 411 136 151 314 70 59 289 182 162
25 470 18C 228 297 48 38 322 200 174
26 450 160 194 297 48 38 430 268 3tl
27 411 136 151 339 £] 67 534 244 352
28 372 100 100 421 170 193 645 294 513
29 355 63 6C 48C 185 240 589 180 286
30 339 63 58 440 132 157 470 15D 190
31 - - - LY 98 tot - - -
TOTAL 11233 - 31tt 10299 - 2495 10364 -- 4404
JuLy AUGUST SEPTEMBER
MEAN ME AN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGE  TRATIUN LOAD
DAY (CFS) (MG/L) (TONS? (CFS) (MG/L) (TONS) (CFS) (MG/L) (TUNS
3 381 123 127 250 77 52 234 116 72
2 339 115 105 242 156 102 265 114 82
3 322 11c 96 234 156 99 305 114 96
4 305 107 88 234 156 99 282 11e 87
5 291 104 83 234 156 99 274 116 84
6 289 102 80 234 156 99 266 116 82
7 274 ce 76 250 314 212 250 145 98
8 274 10c T4 266 316 226 258 145 101
9 282 100 76 250 174 117 270 145 105
1c 274 toc 74 242 174 14 293 145 s
11 266 10¢ 72 234 174 110 299 145 113
12 2606 104 75 236 174 110 301 145 1e
13 266 104 5 234 176 1o 278 170 128
14 266 104 75 234 174 110 266 170 122
15 258 104 12 234 w3 280 250 170 115
16 258 104 72 236 443 280 246 170 113
134 258 1ce 72 250 %43 310 250 170 I1s
18 274 104 77 266 4643 318 254 170 17
19 305 1cé 87 258 272 189 278 170 128
20 305 106 87 250 212 184 293 128 10t
21 276 106 78 250 272 184 282 128 97
22 258 106 74 242 272 178 270 128 93
23 250 106 72 242 212 172 254 128 88
24 250 106 12 234 212 172 343 158 146
25 262 106 69 242 272 178 44) 195 232
26 242 77 50 234 272 172 425 148 170
27 258 77 54 226 272 166 359 118 118
28 274 17 57 226 2712 166 326 102 to2
29 266 77 55 226 272 166 305 92 76
30 250 77 52 226 e 70 289 87 68
31 250 7 52 226 114 70 -- -— -
TOTAL 8567 -- 2320 7438 -- 4904 8696 -- 3281
TOTAL DISCHARGE FOR YEAR (CFS). 121911

TOTAL LDAD FOR YEAR [TONS). 38576



STREAMS TRIBUTARY TO LAKE MICHIGAN
04125510 PINE RIVER NEAR WELLSTON, MICH,--Continued
PERIODIC DETERMINATIONS OF TOTAL~SEDIMENT DISCHARGE AND PARTICLE SIZE, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SEDIMENT DISSOLVED TOTAL SEDIMENT (METHOD, SIEVE)
DATE OF COLLECTION TIME DISCHARGE CONCEN- SOLIDS
(24 HOUR) (CFS) TRATION CONCEN- PERCENT FINER THAN SIZE INDICATED,
(MG/L) TRATION IN MILLIMETERS
(MG/L) <063 ,125 ,250 500 1.000 2.000
OCTe 4, 1967.. 1015 282 116 229 20 - -

1015 289 87 224 23 - -
1030 322 85 215 19 - -
1020 297 58 234 10 - - - -—
1130 347 60 E205 7 15 43 100 - -
1615 556 182 El63 24 29 64 94 98 100
0905 372 100 E197 26 - - - - -
1450 450 150 187 13 18 564 96 99 100
1320 421 108 El84 14 - - -— - -
0830 364 39 E200 28 - -
0950 364 70 193 21 - —
0830 322 50 E215 26 o~ = —m e —
1020 421 97 E185 16 - - - -— -
1630 470 154 E174 22 28 49 95 100
1135 634 210 E155 36 - -- - - -—
1700 623 235 E157 26 34 63 95 100 -
0915 523 163 El66 21 - - - -
1330 421 113 E185 19 - - - - -
1200 339 132 E208 26 -~  —= = = —
1155 339 &7 E207 30 - -
1700 305 143 €199 11 - -
1115 297 37 E222 24 - -
1215 314 48 E218 25 - -
0930 381 138 E194 25 - - - -— -
. 1000 450 131 E180 31 - - - - -
. 1200 199 469 E143 34 - — -
. 1300 480 156 E173 13 - - -
. 1415 339 56 E1l82 20 - -
. 1300 266 60 E240 12 - -—
. 1200 282 47 E229 17 — - —
1300 289 85 E228 26—~ e = - —
1140 421 99 E184 22 — — —
1100 523 186 El67 32 -~ - _—
1220 589 237 E160 29 - - -
1440 669 252 El52 33 - -
1230 480 142 164 25 - - - — -
1130 381 89 E192 22 =~ = = - o
1045 460 146 ELTT 14 - -—
1100 372 59 E196 29 - - -
1140 347 108 E206 30 - - _—
1140 355 82 £202 21 - — —
1120 355 63 E202 37 -~ = = = -
1105 305 82 €222 20 -~ -— == - -
1105 297 64 E226 45 _— = - -
1105 347 106 £205 35 - _— _—
1210 314 73 £215 22 _ — _—
1125 355 98 €203 20 — _— -
1125 297 112 €222 25 - - —_— -—
1135 282 133 E232 27 - = = —m -—
1140 297 182 E226 15 - — —
1210 430 281 188 34 - _— -
1530 440 255 E180 33 - - -
0955 513 248 El68 28 -— - -
1400 545 240 E164 28 -~ = = -
1145 634 294 164 34 m=  mm e o —
1230 391 123 E190 42 — —_— —
1125 282 100 E201 30 — e e —
1430 266 104 E240 10 - - - -
1050 266 106 235 13 - - -—
1100 266 77 E240 27 - = = -- —
1120 234 156 E240 13 -~ - - - -
0940 258 314 E240 9 - - _
1130 234 174 E240 17 - - -
1405 234 443 240 12 - — —
1150 234 272 E240 8 - - -
1145 318 114 E215 26 - -— _— - -—
SEPT. 1105 262 145 E242 25 —= = e - -
SEPT. 1145 254 170 E246 14 - . —
SEPT. 23 1040 266 128 E240 16 — - -
SEPT. 30.. 1500 297 87 E224 24 - - - - -

E ESTIMATED.



54 STREAMS TRIBUTARY TO LAKE MICHIGAN
04126200 LITTLE MANISTEE RIVER NEAR FREESOIL, MICH.

LOCATION,--Lat 44°11'00", long 86°10'00", in NE}NE} sec,31, T.21 N,, R,15 W,, Mason County, temperature recorder at
gaging station on right bank, 25 ft upstream from Sixmile Bridge, 5.8 miles north of Freesoil, 7,4 miles up-
stream from mouth, and 9.0 miles southeast of Manistee,

DRAINAGE AREA,--200 sq mi.

PERIOD OF RECORD,--Water temperatures: October 1956 to September 1968,

EXTREMES, --1967-68:
¥ater temperatures: Maximum 22,0°C July 15, 16; minimum, freezing point January 15, 16,

Period of record:
Water temperatures: Maximum 22,5°C June 17, 18, 1957, July 15, 16, 1968; minimum, freezing point on many days
during winter periods,
REMARKS, --No temperature record July 23 to Aug. 6, Aug, 22 to Sept., 10; recorder pen not marking,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TD SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHDL-ACTUATED THERMOGRAPH)

CCTCBER NCVEMBER DECEMBER JANUARY FEBRUARY MARCH
cAy “AX vIN MAX MIN Max KIN MAX MIN MAX KIN MAX HIN
1 11.¢ 8.0 8.0 8.0 2.0 2.0 1.0 1.0 3.0 2.0 2.0 1.0
2 13.0 10.0 8.0 8.¢ 3.0 2.0 1.0 1.0 3.0 1.0 3.0 2.0
3 14.0 12.0 8.0 6.C 3.0 3.0 1.0 1.0 1.0 1.0 3.0 1.0
4 14.0 12.0 6.0 5.0 3.0 3.0 1.0 1.0 1.0 1.0 4.0 2.0
5 14.¢ 12.0 5.0 4.0 3.0 3.0 1.0 1.0 1.0 1.0 4.0 3.0
6 12.0 9.0 4.0 4. 440 3.0 1.0 1.0 2.0 1.0 5.0 3.0
7 9.0 9.0 4.0 4.C 5.0 4.0 1.0 1.0 3.0 1.0 %20 2.0
8 10.0 9.0 4.0 3.¢ 5.0 4.0 1.0 1.0 3.0 2.0 6.0 3.0
s S.0 9.0 6.0 4.C 4.0 3.0 1.0 1.0 2.0 1.0 5.0 5.0
10 $.0 8.0 6.0 5.C 3.0 3.0 1.0 1.0 1.0 1.0 5.0 4.0
11 9.0 8.0 7.C 6.¢C 4.0 3.0 1.0 1.0 1.0 1.0 5.0 3.0
12 $.0 8.0 1.0 6.0 4.0 4.0 1.0 1.0 1.0 1.0 3.0 1.0
13 S.C 5.0 6.0 6.C 4.0 3.0 1.0 1.0 1.0 1.0 3.0 1.0
14 10.¢ 9.0 6.0 3.¢ 1.0 2.0 1.0 1.0 1.0 1.0 3.0 1.0
15 10.0 10.0 3.0 3.0 2.¢ 2.0 1.0 [ 1.0 1.0 6.0 3.0
1€ 11.¢ 9.0 3.0 3.¢ 2.0 1.0 1.0 o 1.0 1.0 7.0 5.0
17 10.0 9.0 4.0 3.0 2.¢ 2.0 1.0 1.0 1.0 1.0 7.0 4.0
18 $.0 8.0 4.0 4.C 4.0 2.0 1.0 1.0 1.0 1.0 7.0 5.0
1s 8.0 7.0 4.0 4.0 4.0 3.0 2.0 1.0 2.0 1.0 6.0 6.0
20 8.¢ 8.0 4.0 3.c 3.0 3.0 3.0 2.0 1.0 1.0 6.0 4.0
21 [ 6.0 4.0 3.0 6.0 3.0 3.0 2.0 1.0 1.0 4.0 3.0
22 $.0 8.0 4.0 4.C 4.C 2.0 3.0 3.0 1.0 1.0 4.0 2.0
23 1.0 9.0 4.0 4,C 2.0 1.0 3.0 1.0 1.0 1.0 3.0 2.0
24 11.¢ $.0 4.0 4.0 1.0 1.0 1.0 1.0 2.0 1.0 6.0 2.0
25 5.0 7.0 5.0 4.C 1.0 1.0 1.0 1.0 2.0 1.0 1.0 4.0
26 1.0 6.0 5.0 4.C 1.0 1.0 1.0 1.0 2.0 1.0 9.0 1.0
27 7.0 6.0 4.0 2.0 1.0 1.0 3.0 1.0 1.0 1.0 10.0 8.0
ze 1.0 6.0 2.0 2.0 1.0 1.0 3.0 3.0 2.0 1.0 11.0 9.0
2 1.0 7.0 2. 1.0 1.0 1.0 4.0 3.0 2.0 1.0 11.0 9.0
ac 7.0 7.0 3.0 2.0 1.0 1.0 3.0 3.0 -— — 11.0 8.0
a1 8.c 7.0 -—- - 1.0 1.0 3.0 2.0 - - 9.0 7.0
MONTH 1440 6.0 8.0 1.0 6.C 1.0 4.0 o 3.0 1.0 11.0 1.0
APRIL Hay JUNE Jury AUGUST SEPTEMBER
cay vax FIN VAX HIN Hax MIN MAX MIN Max MIN MAX MIN
1 e.c 6.0 13.0 5.C 14.0 13.0 15.0 16.0 -— - -—
2 8.C 6.0 13.0 9.0 1640 12.0 17.0 1440 - — —
3 8.0 7.0 12.¢ 10,0 17.0 12.0 16.0 12.0 -— -— -
4 9.0 7.0 10.0 8.0 17.¢ 13.0 16.0 13.0 -— -— -—-
s 8.0 6.0 11.0 1.¢ 19.0 1440 17.0 14.0 —_— —- -—-
¢ 7.0 5.0 10.¢ 7.c 20.0 16.0 17.0 13.0 - -— -—
7 10.0 6.0 11.0 8.0 20,0 17.0 16.0 14.0 19.0 17.0 —_
e S.0 8.0 14.0 1.0 21.0 17.0 18.0 14.0 19.0 17.0 -—
s 11.0 7.0 14.0 11.¢ 21.¢ 18.0 19.0 17.0 18.0 17.0 —
16 11.0 8.0 13.0 9.0 20.0 17.0 18.0 14.0 18.0 15.0 -—
11 10.0 7.0 14.0 9.c 2c.C 18.0 18.0 14.0 17.0 1440 1420 12.0
12 13.0 9.0 14.0 11.0 18.0 14.0 18.0 14.0 16.0 14.0 140 12.0
13 12.0 12.0 14.0 1.c 1640 12.0 19.0 16.0 19.0 15.0 14.0 12.0
14 12.0 9.0 13.¢ 11.0 16.0 13.0 20.0 17.0 18.0 16.0 1620 13.0
15 11.0 8.0 16.0 11.0 17.0 13.0 22.0 18.0 17.0 14.0 1640 13.0
16 12.0 8.0 14.0 11.0 16.0 13.0 18.0 18.0 16.0 16.0 13.0
17 1.0 10.0 13.0 10.0 16.0 13.0 18.0 18.0 16.0 16.0 14.0
18 11.0 10.0 14.C 1€.C 14-0 12.0 17.0 17.0 15.0 16.0 14.0
19 13.0 5.0 13.0 10.¢ 1640 12.0 16.0 19.0 1640 14.0 13.0
20 12.0 11.0 13.¢ 5.0 1640 13.0 16.0 21.0 18.0 14.0 13.0
21 11.0 10.¢ 13.0 9.0 1640 14.0 16.0 21.0 17.0 14.0 12.0
22 13.¢ 5.0 140 11.0 18.0 14.0 1 - 15.0 13.0
23 12.0 1.0 13.0 12.0 16.C 14.0 -— - 16.0 14.0
24 1.c 1.0 16.0 1.0 17.0 15.0 -— - 16.0 14.0
25 1.0 1.0 14.0 12.0 16.0 1440 -— -— — 14.0 13.0
26 5.0 6.0 13.0 12.0 14.0 13.0 — -— - - 13.0 12.0
21 1.0 7.0 12.0 11.0 13.0 13.0 - - -— -— 12.0 11.0
28 12.0 9.0 12.0 1L.¢ 1440 12.0 - — - — 11.0 10,0
29 13.0 10.0 1.0 1.0 15.0 13.0 — - - — 11.0 9.0
10 13.0 5.0 13.0 11.c 17.0 14.0 — -— -— 12.0 10.0
31 -—- --- 15.0 11.0 -— — — -— — — -

MONTH 13.0 5.0 1e.C 7.0 21.0 12.0 —-— - - -— — -



STREAMS TRIBUTARY TO LAKE MICHIGAN 55

04127000 BOARDMAN RIVER NEAR MAYFIELD, NICH,

" " ty, temperature re-
LOCATION, --Lat 44°38'20", long 85°31'10", in SE}NE} sec.21, T,.26 N., R.10 ¥,, Grand Traverse County,
Cérdér at gaging staéionngn right ba;k, 25 ft do'nstre;m from Brown's Bridge, 300 ft downstream from East Creek,

0.9 mile downstream from Brown's Bridge Dam, 1,0 mile northeast of Mayfield, and 9,6 miles southeast of Traverse

City,
DRAINAGE AREA,.--223 sq mi.
PERIOD OF RECORD,--Water temperatures: June 1961 to September 1968,

EXTREMES.--1967-68:
Water temperatures: Maximum, 21,0°C July 16-19; minimum, freezing point Jan, 10-15,
Period of record:
;::erotemperttures: Maximum, 23.0°C July 2, 1963; minimum, freezing point on many days during winter periods,
REMARKS, --Recorder stopped Feb, 16 to Mar, 4, range in temperature 0,0°C to 1,0°C, No temperature record Sept, 1-30.
Flow regulated by powerplant 0.9 mile above station.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUDUS ETHYL ALCOHOL-ACTUATED THERMDGRAPH)

CCTCBER NCVEMBER CECEMBER JANUARY FEBRUARY MARCH
0AY Max MIN MAX MIN MAX MIN MAX MIN MAX MEN MAX MIN
i 11.0 S.0 7.0 7.0 1.0 1.0 1.0 1.0 3.0 3.0 ---
2 11.0 9.0 7. 7.0 1.0 1.0 1.0 1.0 3.0 3.0 -—
3 12.0 1.0 7.0 6.C 2.0 1.0 1.0 1.0 3.0 2.0 —- -
4 13.0 11.0 6.6 6.C 2.0 2.0 1.0 1.0 2.0 2.0 - -—
5 11.¢ 13.0 6.C 5.C 2.0 2.0 1.0 1.0 2.0 2.0 1.0 1.0
5 13.0 13.0 5.0 4.0 2.0 2.0 1.0 1.0 2.0 2.0 2.0 1.0
7 13,0 12.0 4.0 4.0 2.0 2.0 1.0 1.0 2.0 2.0 2.0 1.0
8 12.C 11.0 4.0 3.0 3.0 2.0 1.0 1.0 2.0 2.0 2.0 2.0
s 1.0 10.0 2.0 3.C 3.0 3.0 1.0 1.0 2.0 2.0 2.0 2.0
10 11.0 10.0 3.0 3.0 3.0 2.0 1.0 0 2.0 2.0 2.0 2.0
11 10.¢ 9.0 5.0 3.c 3.0 3.0 [ [ 2.0 1.0 3.0 2.0
12 5.0 9.0 4.0 3.c 3.0 3.0 o 0 1.0 1.0 3.0 2.0
13 $.0 9.0 4.C 4. 3.0 3.0 0 0 1.0 1.0 3.0 3.0
14 5.0 9.0 4.0 4.C 3.0 3.0 0 o 1.0 1.0 3.0 3.0
H SeC 9.0 4.C 4. 3. 2.0 1.0 0 1.0 1.0 3.0 3.0
16 1e.¢ 4.0 3.¢ 2.0 1.0 1.0 1.0 -— -— 3.0 3.0
17 10.0 3.0 3.0 1.0 1.0 1.0 1.0 -— - 3.0 3.0
18 5.C ¢ 3.C 1.0 1.0 1.0 1.0 -— -—- 3.0 3.0
15 5.0 3.0 3.0 2.0 1.0 1.0 1.0 -— — 3.0 3.0
20 s.a ER 3.C 2.0 2.0 2.0 1.0 - — 4.0 3.0
21 e.C 3.0 2.0 2.0 2.0 2.0 2.0 -— 4.0 4.0
22 2.0 2.¢C 2.0 2.0 2.0 2.0 2.0 4.0 3.0
23 8.0 2.C 2.0 2.¢ 2.0 2.0 2.0 3.0 3.0
24 8.C 2.0 2.0 2.0 1.0 3.0 2.0 4.0 3.0
25 g.0 2.0 2.0 1.0 1.0 3.0 2.0 -— 4.0 4.0
26 8.0 2.0 2.¢ 1.0 1.0 2.0 2.0 -— —- 4.0 4.0
27 8.0 2.0 2.0 1.0 1.0 2.0 2.0 -— 4.0 4.0
28 8.0 2.0 2.0 1.0 1.0 2.0 2.0 - -— 6.0 4.0
29 7.C 2.0 1.0 1.0 1.0 2.0 2.0 -— — 6.0 6.0
30 7.0 1.0 1.¢ 1.0 1.0 2.0 2.0 - —- 8.0 6.0
31 7.0 — - 1.0 1.0 1.0 3.0 -— - 8.0 7.0
NENTH 13.0 7.0 1.¢ 3.0 1.0 3.0 [ -— — 8.0 1.0
APRIL MAY JUNE Ly AUGUST SEPTEMBER
oAy MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MEN
1 .0 8.0 12.0 10.0 13.0 12.0 16.0 14.0 18.0 17.0 - —
2 .0 7.0 11.0 5.C 12.0 12.0 17.0 14.0 18.0 16.0 - -
3 €.C 7.0 11.0 11.0 15.0 12.0 17.0 16.0 17.0 17.0 -— ---
4 8.0 8.0 12.0 11.0 15.0 14.0 16.0 15.0 19.0 17.0 - --=
H 8.0 7.0 12.0 10.C 16.¢ 1440 18.0 16.0 18.0 17.0 — -—
[ 8.c 8.0 12.0 11.0 18.0 16.0 17.0 15.0 19.0 17.0 — -—
7 8.0 8.0 1.0 iL.0 19.0 18.0 16.0 15.0 20.0 17.0 -— -—
8 8.0 8.0 11.0 16.0 15.0 18.0 17.0 16.0 19.0 19.0 - -
s 9.0 8.0 12.0 11.0 19.0 18.0 20,0 17.0 19.0 18.0 — -—
10 $.0 8.0 3.0 1L.C 15.0 19.0 19.0 18.0 19.0 17.0 - -
1 €.C 9.0 13.0 12.¢ 19.¢ 16.0 19.0 18.0 18.0 16.0 -— -
12 1.0 5.0 13.0 12.0 19.0 18.0 18.0 18.0 1640 1640 - -—
13 11.C 1.0 13.0 12.C 18.0 15.0 19.0 18.0 17.0 15,0 — -
14 11.0 1.0 13.0 13.0 16.0 15.0 19.0 18.0 18.0 16.0 — hand
15 11.¢ 1.0 13.0 12.0 17.0 16.0 19.0 18.0 18.0 17.0 — -
Le 12.0 11.0 14.0 11.C 17.0 16.0 21.0 19.0 17.0 16.0 . -—- -
17 12.¢ 12.0 13,0 12.0 17.0 16.0 21.0 19.0 18.0 16.0 - -—
e 12.0 It.0 13.0 13.C 1640 15.0 21.0 19.0 17.0 16.0 - -
15 12.0 1.0 1.0 13.0 17.0 140 21.0 19.0 17.0 16.0 - -
20 12.0 11.0 13.0 12.0 17.¢ 15.0 19.0 18.0 19.0 15.0 —- -
21 11.0 1.0 13.0 12.0 16.C 13.0 19.0 17.0 20.0 19.0 — -
22 11.0 11.0 13.0 12.0 16.0 13.0 19.0 17.0 19.0 18.0 - -—
23 12.0 11.0 13,0 12.¢ 16.0 16.0 19.0 19.0 20.0 19.0 — —
24 11.0 1.0 14.0 12.¢ 17.¢ 16.0 19.0 18.0 20.0 18.0 — -—
25 11.C 9.0 14.0 13.C 18.0 16.0 19.0 18.0 19.0 15.0 -— —
26 S.C 8.0 14.0 13.C 18.C 1€.0 18.0 17.0 19.0 18.0 -— -
27 11.0 8.0 13.0 13.¢ 1640 14.0 17.0 17.0 19.0 17.0 -— -~
28 1.0 5.0 13.0 12.0 140 13.0 17.0 16.0 18.0 17.0 —_ -
29 1. 8.0 12.0 12.0 14.0 13.0 18.0 17.0 17.0 17.0 -— -
30 11.0 9.0 12.0 11.0 14.0 13.0 17.0 17.0 17.0 16.0 - —
ENS --- - 13.0 1. —- -—- 17.0 1640 16.0 1€.0 -— -—

MCNTH 13.0 1.0 14,0 SecC 19.0 12.0 21.0 16.0 20.0 15.0 - —



58 STREAMS TRIBUTARY TO LAKE MICHIGAN
04127800 JORDAN RIVER NEAR EAST JORDAN, MICH,

LOCATION,--Lat 45°06'09", long 85°05'53", in NW}NW} sec.7, T.31 N,, R.6 W., Charlevoix County, temperature recorder
at gaging station on right bank, 600 ft downstream from Webster Bridge, and 4.2 miles south of East Jordan.

DRAINAGE AREA,--67.6 sq mi,
PERIOD OF RECORD,--Water temperatures: October 1966 to September 1968,

EXTREMES , --1966-68:
Water temperatures: Maximum, 19,0°C July 15-17; minimum freezing point on many days during February and March,

Period of record:
Water temperatures: Maximum, 18,0°C July 15-17, 1868; minimum, freezing point on many days during winter periods.

. pped Sept. 13-16; range in temperature, 12.0°C to 13.0°C.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUDUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

DAY
AVER-

acoNmn 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE

08

MAXIMUM 11 1212131311 9 9 9 8 8 7 7 8 9 9 9 8 8 6 6 6 8 9 9 7 6 & 5 5 & 8

MINIMUN 8 11121211 9 8 8 8 8 7T 7 7T 7 8 9 7T 8 6 5 656 5 6 8 7 6 6 5 & & 5 7
NOVEHBER R

MAKIMUM 6 6 6 5 3 2 2 2 3 3 3 4 & 3 2 1 2 2 22 2 22 223311 1-- 3

MINIMUMW 6 6 5 3 2 2 2 2 2 3 3 3 3 2 1 112 2 22 22223111 1-=- 2
DECEMBER

MAXIMUM 1 1 2 2 2 3 3 3 3 2 2 2 2 3 2 2 3 3 3 3 & & 2 2 22 11011 2

MINIMUM 1 1 1 2 2 2 3 3 2 2 2 2 2 2 2 2 2 3 3 332222111111 2
JANUARY

HAXIMUM 1111 111111111111 2222221112222 :2

MIN[MUM 1 1 1 1 1 1 t 1 1 114111111122 221111122722 1
FEBRUARY

MAXIMUMW 2 2 1 1 1 t 1 1 0 0 0 06 GO0 00 0C€ 00 GGG OG0 00 1 1 1---- ¢

MINIMUM 2 1 1 1 1 1 1 0 0 0 0 C 0 0 0 O O 0G0 OG0 0 0GC 01 9-—-- 0
MARCH

MAXIMUM 1 L L 2 2 2 2 3 3 3 3 2 L 1 3 &4 4 4 & 3 3 3 2 3 45 18 8 87T 3

MINIMUW 0 0 1 1 2 1 1 2 3 3 2 1 I 1 1 3 3 3 3 3 32 2 23 4517171565 3
APRIL

MAXIMUM 6 7 T 7 6 6 8 8 8 8 9121211101010101010 91111 9 6 6 8 3 9 10 == 9

MINIMUM 4 6 6 4« 4« 6 8 7 7 5 81110 8 8 9 9 8 9 I 8 9 6 & 4 5 6 3 8 -~ 7
MA

MAKIMUN 10 10 9 8 9 9 9 12 12 11 11 11 1212 1515 12 12 12 11 J1 1112131313 1110 3 9 13 11

MINIMUM T 7 T 7 6 6 7 911 8 8 91012111210 910 9 9 911 9111110 3 3 5 3 9
JUNE

MAXIMUM 13 12 13 14 17 17 18 18 18 18 18 17 13 13 13 14 14 12 14 14 13 14 14 15 15 13 12 12 13 14 -- 15

HINIMUM 11 11 11 11 13 15 16 16 16 16 16 12 10 12 11 11 12 11 11 11 12 12 13 13 13 12 12 11 11 13 - 13
JuLyY

MAXIMUM 17 17 14 13 14 14 14 18 18 17 16 16 16 18 19 19 19 18 16 16 16 16 16 14 16 16 14 14 14 14 16 le
MINIMUM 14 14 11 12 12 12 13 14 17 13 13 14 1% 16 16 17 17 16 14 14 14 15 13 13 13 13 14 12 12 12 1% 16

MAXIMUM 16 16 17 18 18 18 18 18 16 16 L4 14 16 16 15 16 16 15 15 18 18 17 18 18 18 14 12 13 13 13 13 16

MINIMUM 13 13 16 16 16 16 16 16 16 13 12 12 13 14 12 14 15 12 13 15 15 15 16 16 14 12 11 11 11 11 12 14
SEPTEMBER

MAXIMUM 13 13 14 14 14 14 12 13 13 13 12 12 -- -- -- -- 14 14 14 14 13 13 14 14 14 11 11 10 9 11 -- 13

MINIMUM 13 12 12 13 14 12 11 12 13 12 12 11 -= == -~ == 13 14 14 13 11 11 12 14 11 11 10 3 9 9 -- 12



STREAMS TRIBUTARY TO LAKE HURON 57
04128000 STURGEON RIVER NEAR WOLVERINE, MICH,

LOCATION, --Lat 45°17'55", long 84°36'40", in SE{NE} sec,36, T,34 N,, R.3 W., Cheboygan County, temperature recorder
at gaging station on left bank, 1.8 miles north of Wolverine, 2.8 miles downstream from West Branch, and 9 miles
upstream from mouth,

DRAINAGE AREA.--170 sq ml,, approximately,

PERIOD OF RECORD.--Water temperatures: October 1958 to September 1968.

Extremes, --1967-68:
Water temperatures: Maximum, 22,0°C July 16, 17; minimum, freezing point on many days during Jaouary to March,

Period of record:
Water temperatures: Maximum, 24.0°C June 30, 1964; minimum, freezing polnt on many days during winter periods,

REMARKS, - -Recorder stopped Jan., 21 to Feb, 14, range in temperature, 0,0°C to 2.0°C. No temperature record Aug. 24
to Sept. 3, Sept, 12-17, Intermittent regulation at low flow from ponds, 2.4 miles upstream.

TEMPERATURE (°C) OF WATER, WATER YEAR QCTOBER 1967 TO SEPTEMBER 1968
(CONTINUQUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER NCVEMEER CECEMBER JANUARY "FEBRUARY MARCH
DAY vax HIN MAX MIN max ¥IN MAX MIN MaX MIN HAX MIN
1 11.¢ 8.0 7.0 7.0 3.0 3.0 1.0 - [ [
2 12.0 10.0 7.0 7.0 a0 3.0 1.0 —— [ [
3 13.0 12.0 7.0 6.C 1.0 3.0 1.0 - — 0 [
4 14.0 12.0 6.C 6.0 3.0 3.0 1.0 — 0 0
H 13.0 11.0 6.0 4.0 3.0 3.0 1.0 - -— 1.0 o
6 11.0 10.0 4.C 4.0 3.C 3.0 1.0 - 1.0 1.0
7 10.0 9.0 4.0 4.0 4.0 3.0 0 - 1.0 1.0
B 5.0 $.0 4.0 4.C 4.0 2.0 o -— -— 2.0 1.0
s 9.0 9.0 5.0 4.0 3.0 3.0 0 — 2.0 2.0
1o 5.0 B0 6.0 5.0 3.c 2.0 0 — — 3.0 2.0
11 8.C B.0 7.C 6.C 3.0 2.0 [} --- 3.0 2.0
12 8. B.0 7.0 6.C 3.0 1.0 0 —- 2.0 1.0
13 B.C 8.0 €.C 5.C 3.0 3.0 o -— 1.0 1.0
14 5.0 B.0O 5.C 4aC 3.0 2.0 0 - 1.0 o
15 5.0 9.0 4.C 4.0 3.0 2.0 0 ° 3.0 o
16 10.0 9.0 4.0 4.0 2.0 2.0 0 o 4.0 2.0
7 5.0 9.0 4.0 4.C 2.0 2.0 0 0 4.0 2.0
18 5.0 8.0 4.0 4.0 3.0 2.0 0 0 4.0 2.0
19 8.0 8.0 4.0 4.C 3.0 3.0 0 o 3.0 2.0
2c 8.C 7.0 4.0 4.0 3.C 2.0 o ° 2.0 2.0
21 7.0 7.0 4.0 4. 4.0 2.0 — o 2.0 2.0
22 7.¢ 7.0 4.0 4.0 .0 2.0 — 0 2.0 1.0
23 9.0 7.0 6.0 4.0 2.0 2.0 — 0 2.0 2.0
24 11.0 3.0 4.0 4.0 2. 1.0 — ° 4.0 2.0
25 11.0 9.0 4.0 4aC 1.0 1.0 — 0 4.0 2.0
2¢ 5.0 7.0 4.0 4uc 1.0 1.0 - ° 6.0 4.0
27 7.0 7.0 4.0 4. 1.0 1.0 — o 6.0 4.0
28 7.¢ 7.0 4aC 3.c 1.0 1.0 - ¢ 7.0 6.0
29 7.0 7.0 3.0 3.0 1.¢ 1.0 — 0 7.0 6.0
30 7.0 7.0 3.0 3.0 1.0 1.0 - 7.0 5.0
31 7.0 7.0 -—- -—- 1.0 1.0 — — —— — 7.0 6.0
FONTH 14.0 7.0 7.0 3.0 ©.0 1.0 -— - - — 7.0 o
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
DAY MAX MIN MAX MIN MAX MIN Max MIN MAX MIN MAX MIN
1 7.C 4.0 11.0 8.C 14.0 12.0 18.0 16.0 17.0 14.0 -— -
2 7.0 5.0 11.0 8.0 13.0 11.0 18.0 14.0 1T.0 14.0 -— -
3 7.C 5.0 10.0 8.0 15.0 11.0 16.0 12.0 19.0 15.0 — —-
. 7.C 6.0 8.0 7.0 164G 12.0 15.0 13.0 19.0 1640 17.0 1640
s 6.0 .0 10.0 7.¢ 19.0 14.0 16.0 13.0 19.0 17.0 17.0 16.0
. .0 11.0 7.¢ 20.0 16.0 16.0 13.0 19.0 17.0 16.0 13.0
7 e ;.o 11.0 7.C 20.0 17.0 17.0 14.0 19.0 17.0 14.0 12.0
8 8.0 7.0 13.0 8.0 21.0 17.0 19.0 15.0 19.0 17.0 14.0 13.0
3 8.¢ 7.0 13.0 1. 20.0 11.0 19.0 17.0 17.0 16.0 1440 13.0
10 8.0 7.0 12.0 8.0 19.0 17.0 17.0 13.0 17.0 1440 14.0 13.0
11 5. 6.0 12.0 9.¢ 19.0 16.0 17.0 13.0 16.0 14.0 14.0 12.0
12 12.0 8.0 12.0 9.0 18.0 14.0 17.0 14.0 15.0 14.0 - -
13 12.0 11.0 13.¢C 9.0 15.0 12.0 18.0 1540 18.0 14.0 —
14 11.0 10.0 13.0 11.0 15.0 13.0 19.0 17.0 18.0 15.0 -—
15 10.0 7.0 16.€ 11.0 15.0 12.0 21.0 18.0 17.0 14.0 — -
16 10.0 7.0 16.0 11,0 1640 12.0 22.0 18.0 18.0 16.0 — -—
17 10.C 9.0 13.0 10.0 15.0 12.0 22.0 19.0 18.0 11.0 —
18 11.0 5.0 13.0 10.C 13.0 12.0 21.0 18.0 18.0 14.0 17.0
15 12.0 8.0 12.0 10.0 6.0 1240 19.0 17.0 17.0 15.0 16.0
20 11.0 5.0 11.0 10.¢C 15.0 12.0 19.0 16.0 19.0 17.0 15.0
. 9.0 12.C 9.0 15.0 12.0 19.0 16.0 19.0 16.0 140 12.0
g; i;.g 3.0 12.0 5.0 16.0 12.0 19.0 17.0 1B.0 16.0 14.0 13.0
23 11.0 9.0 12.C 1.0 16.0 13.0 18.0 16.0 19.0 16.0 16.0 14.0
24 10.0 8.0 14.0 9.0 16.0 13.0 18.0 15.0 -— —- 16.0 15.0
25 8.0 6.0 14.0 10.0 16.0 13.0 18.0 15.0 -— -— 15.0 12.C
2¢ 8.0 6.0 13.0 11.0 13.0 12.0 18.0 15.0 —- - 12.0 1L.0
27 10.0 6.0 11.0 1€.0 12.0 12.0 18.0 16.0 - -— 11.0 11.0
28 11.0 7.0 10.0 9.0 12.0 12.0 17.0 140 -— 11.0 10.0
25 11.0 8.0 10.0 9.¢ 15.0 11.0 16.0 14.0 - 11.0 10.0
30 12.0 8.0 10.0 9.0 1640 16.0 16.0 14.0 - 13.0 110
31 - -—- 14.0 9.C -— -— 17.0 15.0 - —- -— —

FENTH 12.0 4.0 16.0 7.0 21.0 11.0 22.0 12.0 —



58 STREAMS TRIBUTARY TO LAKE HURON
04135500 AU SABLE RIVER AT GRAYLING, MICH,

LOCATION, -~Lat 44°39'35", long 84°42'45", in SE} sec,7, T,26 N,, R.3 W., Crawford County, temperature recorder at
gaging station on right bank, 65 ft upstream from bridge on Interstate Highway 75 (Business Loop) at Grayling,
0.8 mile upstream from East Branch, and 114 miles upstream from mouth.

DRAINAGE AREA,--110 sq mi,

PERIOD OF RECORD, --¥Water temperatures: March 1953 to September 1968,

EXTREMES, —-1967-68:
Water temperatures: Maximum, 27.0°C July 16, 17; minimum, freezing point on many days during December to March,

Period of record:
Water temperatures: Maximum, 28,0°C July 1, 2, 1963; minimum freezing point on many days during winter periods,

TEMPERATURE (°C) OF WATER: WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
{CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER NCVEMBER DECEMBER JANUARY FEBRUARY MARCH
oAy pax MIN MAX MIK MAX MIN MAX MIN Max MIN MAX MIN
1 11.0 7.0 7.0 6.0 1.¢ ) Q 0 1.0 1.0 0 0
2 14.C 9.0 7.0 T.C o Q o a 1.0 1.0 0 L]
3 16.0 12.0 T.0 6.C o q [¢] [} 1.0 1.0 [} L]
4 17.0 1440 6.0 5. 1.0 o o ) 1.0 1.0 1.0 [
5 17.C 15.0 5.0 3.0 1.0 1.0 a Q 1.0 1.0 1.0 1.0
& 15.0 12.0 3.0 2.0 1.C 1.0 Q a 1.0 1.0 1.0 1.0
T 12.C 9.0 2.0 2.0 1.0 1.0 o o 1.0 1.0 1.0 1.0
8 Se0 9.0 2.0 2.C 1.0 1.0 Qo o 1.0 1.0 1.0 1.0
S 9.0 9.0 3.0 2.C 1.0 1.0 Q Q 1.0 1.0 1.0 1.0
10 5.0 8.0 4.0 2.0 1.0 1.0 ] ] 1.0 1.0 1.0 1.0
11 €40 T.0 5.0 44C 1.0 1.0 Qo ] 1.0 1.0 1.0 1.0
12 7.0 7.0 5.C 5.0 1.0 1.0 [} [} 1.0 1.0 1.0 1.0
13 7.0 7.0 54C 4.C 1.0 1.0 o a 1.0 1.0 1.0 1.0
14 Se0 1.0 4.0 2.0 1.0 [} Q o 1.0 1.0 1.0 1.0
15 1€.C 9.0 2.0 1.C Q [} o [} 1.0 1.0 1.0 1.0
16 1C.C 10.0 1.0 1.C Q q 1 0 1.0 1.0 2.0 1.0
17 1C.0 8.0 1.0 1.0 o o 1.0 1.0 1.0 1.0 4.0 2.0
18 10.0 8.0 1.0 1.cC Q ] 1.0 1.0 1.0 1.0 5.0 3.0
19 8.C 6.0 1.0 1.C 0 Q 1.0 1.0 1.0 1.0 5.0 4.0
20 7.0 5.0 1.0 1.C o o 1.0 1.0 1.0 1.0 4.0 4.0
21 6.0 6.0 1.0 1.C 2.0 a 1.0 1.0 1.0 1.0 4.0 3.0
22 7.0 6.0 1.0 1.C 2.0 o 1.0 1.0 1.0 1.0 3.0 2.0
23 SeC T.0 1.0 1.¢C [} [} 1.0 1.0 1.0 0 2.0 1.0
24 11.0 9.0 1.0 1.c [] ) 1.0 1.0 o o 2.0 1.0
25 11.0 8.0 1.0 1.0 o 0o 1.0 1.0 Q Q 6.0 2.0
26 8.0 6.0 1.0 1.0 0 a 1.0 1.0 0 [} 7.0 4e0
27 6.0 5.0 1.0 1.C 0 Q 1.0 1.0 0 0 8.0 6.0
28 5eC 4e0 1.0 1.C [ o 1.0 1.0 Q 0 11.0 8.0
29 4.0 4.0 1.0 1.0 0 0 1.0 1.0 [} ] 11.0 9.0
30 5.0 4.0 1.0 1.C [} L] 1.0 1.0 -— _— 11.0 8.0
3 6.0 5.0 - - o o 1.0 1.C - - 11.0 1.0
MONTH 17.0 4.0 7.0 1.C 2.C q 1.0 [} 1.0 [ 11.0 c
APRIL May JUNE JuLy AUGUST SEPTEMBER
DAY MaX MEN mMax MIEN MAX MIN MAX MIN Max MIN MAX MIN
1 7.0 4.0 13.0 S.C 16.C 14.0 21.0 19.0 19.0 17.0 18.0 17.0
2 9.0 5.0 13,0 10.0 15.C 13.0 21.0 17.0 19.0 17.0 17.0 16.0
3 S.0 7.0 12.0 10.C 17.0 14.0 18.0 14.0 21.0 18.0 18.0
4 9.0 7.0 10.0 9.0 21.0 16.0 18.0 16.0 2240 19.0 19.0
5 8.0 4.0 11.0 8.0 22.C 18.0 1540 16.0 22.0 21.0 19.0
6 8.0 5.0 12.0 8.C 26440 20.0 19.0 16.0 26.0 21.0 18.0
7 9.0 6.0 12.0 10.0 24.0 19.0 20.0 17.0 26.0 22.0 16.0
8 .0 8.0 12,0 10.C 23.0 21.0 22.0 18.0 2440 22.0 17.0
9 9.0 7.0 14.C 12.¢ 23.0 22.0 22.0 19.0 22.0 22.0 17.0
10 1C.0 8.0 15.0 11.C 23.0 21.0 22.0 17.0 22.0 19.0 16.0
11 11.0 1.0 15.0 12.0 23.0 21.0 23.0 18.0 19.0 16.0 15.0
12 13.C 8.0 15.0 13.C 23.0 17.0 2240 19.0 17.0 16.0 17.0
12 13.0 11.0 15.0 13.0 18.0 14.0 26.0 20.0 19.0 17.0 17.0
14 13.0 11.0 15.0 13.C 18.0 16.0 24.0 21.0 19.0 18.0 17.0
15 11.0 B.0 17.0 13.0 18.0 16.0 2€.0 23.0 19.0 17.0 18.0
16 12.0 8.0 17.0 14.C 19.0 16.0 27.0 24.0 21.0 19.0 18.0 17.0
17 12.0 10.0 14.0 12.0 19.0 17.0 27.0 24.0 21.0 21.0 18.0 17.0
18 1C.C 10.0 16.0 12.C 18.0 16.0 26.0 22.0 21.0 18.0 18.0 17.0
19 13.¢ 9.0 16.0 13.0 18.0 15.0 22.0 18.0 21.0 18.0 18.0 17.0
20 13.0 10.0 13.0 11.C 15.0 15.0 23.0 19.0 23.0 20.0 17.0 16.0
21 12.0 10.0 3.0 11.C 15.C 16.0 23.0 19.0 23.0 19.0 18.0 15.0
22 15.0 11.0 13.0 1 19.0 16,0 22.0 19.0 23.0 20.0 18.0 16.0
23 15.0 12.0 13.0 12.C 15.0 18.0 22.0 19.9 26.0 23.0 19.0 17.0
24 12.0 8.0 16.0 12.0 20.¢C 18.0 20.0 18.0 2640 2440 19.0 18.0
25 840 640 16.0 13.C 20.0 17.0 21.0 18.0 24.0 180 18.0 13.0
2¢ T.0 5.0 16.0 13.¢C 17.0 14.0 22.0 19.0 18.0 16.0 13.0 12.0
21 11.0 6.0 13.0 11.0 14.0 13.0 22.0 19.0 17.0 1440 12.0 11.0
28 13.0 8.0 11.0 1C.C 13.0C 13.0 20.0 17.0 17.0 15.0 12.0 11.0
23 13.0 10.0 10.0 10.0 17.0 13.0 19.0 16.0 18.0 16.0 12.0 11.0
30 13.0 10.0 11.0 10.C 21.0 16.0 19.0 17.0 18.0 16.0 14.0 11.0
11 - —— 16.0 11.C -— Rt 19.0 17.0 18.0 117.0 -— -

MCNTH 15.0 4.0 11.0 8.0 24.0 13.0 27.0 14.0 26.0 14.0 19.0 11.0



LOCATION,~-Lat 44°36'53",
gaging station on right bank, 10 ft upstream from Smith Bridge, 400 miles downstream from highway bridge on

State Highway 72, 4.6

STREAMS TRIBUTARY TO LAKE HURON

04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERKE, MICH,

long 84°27720",

miles upstream from mouth, and 9,1 miles west of Luzerne,

DRAINAGE AREA (revised),--401 sq mi,

PERIOD RECORD,~--Water temperatures:

EXTREMES, --1967-68:
Water temperatures:

Period of record:
Water temperatures:

in SE{SE} sec.28, T,26 N.,

1966 to

Maximum, 24,0°C July 16, 1968;

1968,

d Dec, 29 to Jan, 2; range in temperature 0,0°C,

39

R,1 ¥,, Oscoda County, temperature recorder at

Maximum, 24,0°C July 16; minimum, freezing point on many days during November to March,

minimum, freezing point on many days during winter periods,

No temperature record May 24 to June 3.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

CCTGBER
MAX MIN
11.C 9.0
12.0 9.0
14.0 11.0
15.0 12.0
15.0 13.0
13.0 10.0
10.0 8.0
11.0 9.0
1.0 9.0
9.c 8.0
8.C 8.0
8.0 8.0
B.0 B.0O
10.0 8.0
9.C 9.0
1c.C S.0
9.0 8.0
9.0 8.0
9.0 7.0
7.0 640
8.¢C 7.0
8.0 &.0
9.0 8.0
1C.0 8.0
10.0 8.0
8.0 7.0
7.0 6.0
6+C 6.0
6.0 50
7.0 &,0
T.C T.0
15.0 5.0
APRIL
MAX MIN
6.0 3.0
7.0 4.0
€.0 4.0
7.0 6.0
7.C 4.0
6.0 430
8.0 4.0
8.0 7.0
8.0 6.0
8.C €.0
9.0 0
11.0 7.0
12.0 9.0
1.0 $.0
10.0 7.0
11.0 7.0
10.0 9.0
5.0 8.0
12.C 8.0
11.0 9.0
11.C 9.0
13.0 9.0
12.0 10.0
11.0 7.0
7.0 &,0
7.0 5.0
5.0 5.0
9.0 6.0
11.0 8.0
11.0 8.0
13.C 3.0

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

NCVENBER
MAX MIN
7.0 7.¢
7.0 7.0
7.0 6.C
6.0 &.C
6.0 4.C
4.0
3.0
3.0
4.0
5.0
6.C
6.0
5.0
4.0
1.0
2.0
3.0
2.0
3.0
3.0
2.0
2.C
2.c
2.0
3.C
3.0
3.¢
1.0
1.0
1.0
7.0 o

MAY
MAX MIN
12.0 8.C
12.0 9.C
11.0 S.C
9.0 8.0
11.0 7.0
12.¢ 7.0
12.0 8.C
13.0 9.0
13.0 11.0
14.0 9.0
14.C 1C.0
13.0 10.0
14.C 11.0
13.C 11.0
7.0 1.0
17.0 13.C
14.0 1.0
15.0 10.0
13.0 1.0
12.0 s.C
12. 9.0
12.0 5.0
13.0 11.¢

CECEMBER
MAX MIN
1.0 1.0
1.0 1.0
2.0 1.0
2.0 1.0
2.0 1.0

17.0
17.0

14.0
12.0
12.0
14.0
17.0

21.0

18.0
18.0

18.0

JANUARY
MAX MIN
] 0
[ 0
Q o
] )

] [}
[} 0
Q [}
[ o
] ]
[ [}
o 0
Q Q
1.0 Q
] ]
1.0 [}
2.0 1.0
2.0 2.0
2.0 2.0
2.0 2.0
2.0 2.0
2.0 1.0
1.0 1.0
1.0 1.0
2.0 1.0
2.0 2.0
3.0 2.0
3.0 3.0
3.0 2.0
2.0 2.0
.0 ]
JuLy
MAX MIN
20.0 17.0
19.0 17.0
17.0 13.0
17.0 13.0
17.0 13.0
17.0 13.0
18.0 14.0
19.0 16.0
20.0 17.0
19.0 14.0
20.0 15.0
19.0 16.0
21.0 17.0
22.0 18.0
23. 18.0
2440 20.0
23.0 19.0
23.0 19.0
21.0 17.0
21.0 17.0
19.0 17.0
22.0 18.0
21.0 17.0
20.0 17.0
17.0
16.0
17.0
15.0
14.0
14.0
16.0
13.0

FEBRUARY
MAX MIN
2.0 2.0
2.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
2.0 1.0
2.0 2.0
2.0 1.0
2.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 1.0
1.0 o
1.0
1.0 o
1.0 o
1.0 1.0
1.0 1.0
1.0 ]
2.0 o

AUGUST

MAX MIN
18.0 14.0
18.0 14.0
19.0 15.0
19.0 16.0
19.0 17.0
21.0 17.0
21.0 18.0
20.0 18.0
19.0 17.0
18.0 15.0
16.0 1z.0
15.0 12.0
18.0 13.0
18.0 14,0
17.0 12.0
18.0 16.0
19.0 17.¢
18.0 14.0
18.0 16.0
21.0 17.0
19.0 16.0
20.0 17.0
21.0 18.0
21.0 18.0
19.0 14.0
16.0 13.0
14.0 ti.0
14.0 1.0
14.0 11.0
15.0 12.0
15.0 12.0
21.0 11.0

MARCH
MAX MIN
1.0 [}
2.0 1.0
1.0 ]
2.0 1.0
2.0 2.0
2.0 1.0
2.0 1.0
4.0 2.0
3.0 3.0
3.0 2.0
3.0 1.0
2.0 1.0
1.0 0
2.0 o
4.0 1.0
440 2.0
4.0 2.0
4.0 2.0
3.0 3.0
3.0 2.0
2.0 1.0
2.0 1.0
1.0 1.0
3.0 1.0
4.0 2.0
6.0 3.0
&.0 3.0
7.0 4.0
1.0 4.0
6.0 3.0
4.0 4.0
1.0 o
SEPTEMBER

MAX MIN
14.0 13.0
13.0 12.0
16.0 12.0
17.0 13.0
17.0 15.0
15.0 13.0
16.0 11.0
14.0 13.0
14.0 13.0
13.0 12.0
14.0 12.0
14.0 11.0
15.0 12.0
15.0 12.0
16.0 12.0
16.0 13.0
17.0 14.0
18.0 15.0
i7.0 15.0
16.0 14,
16.0 13.0
16.0 13.0
17.0 14.0
16.0 15.0
15.0 13.0
13.0 12.0
13.0 11.0
12.0 10.0
12.0 11.0
13.0 11.0
18.0 10.0



80

LOCATION, --Lat 44°23'50", long 84°02°55",
gaging station on right bank, 0.5 mile upstream from mouth,

southwest of Lupton.

04139000 HOUGHTON CREEK NEAR LUPTON, MICH,

DRAINAGE AREA (revised).--29.7 sq mi,

PERIOD OF RECORD, --Water temperatures:

EXTREMES, --October 1967 to June 1968:
Water temperatures:

Period of record:
Water temperatures:

CCTOBER
DAY MaX MIN
1 S.C 7.0
2 11.0 B.0
3 12.0 11.0
4 13.0 11.0
5 13.0 12.0
€ 11.0 8.0
1 8.0 7.0
8 S.0 8.0
S 9.0 9.0
10 9.C 8.0
11 8.0 7.0
12 8.0 7.0
13 8.0 7.0
14 10.C 8.0
15 1C.0 9.0
1€ 10.0 9.0
17 9.0 8.0
18 S.0 8.0
15 B.D 7.0
20 7.0 5.0
21 7.0 7.0
22 7.0 6.0
23 8.0 6.0
24 9.0 8.0
25 S.0 B.0
26 8.0 1.0
27 7.0 6.0
28 6.0 5.0
29 6.0 5.0
30 7.0 6.0
3 7.0 7.0
MONTH 13.0 5.0
APRIL
Cay MAX MIN
L 6.0 3.0
2 7.C 4.0
3 7.0 5.0
4 8.0 6.0
S 6.0 3.0
€ 7.0 3.0
7 B.0 4.0
L] 9.0 7.0
9 9.0 6.0
10 8.C 6.0
11 S.C 5.0
12 11.0 70
13 11.0 S.0
14 11.0 9.0
15 S.0 6.0
16 10.0 6.0
17 11.0 8.0
18 10.C 9.0
19 12.0 8.0
20 11.0 8.0
21 12.0 9.0
22 13.0 9.0
23 12.0 9.0
24 Se0 7.0
25 7.0 6.0
26 8.0 6.0
217 11.0 6.0
28 10.0 7.0
29
30
31 -— -——
MONTH 13.0 3.0

Maximum, no record; minimum, freezing point on many days during

STREAMS TRIBUTARY TO LAKE HURON

July 1950 to June 1968 (discontinued).

in SE} sec.10, T.23 N,, R.3 E,, Ogemaw County, temperature recorder at
3 miles downstream from Wilkins Creek, and 3 miles

December to March,

Maximum, 20,5°C June 25, 1952; mipimum, freezing point on many days during winter periods,

TEMPERATURE
NCVEMBER
MAX MIN
7.0 7.C
7.C 7.0
7.0 6.C
6.C 5.C
5.0 4eC
4.0 3.C
4.0 3.0
4.0 3.0
5.0 4.0
€.C 5eC
1.0 6.C
7.0 6.C
6.0 5.0
5.C 3.C
3.0 2.0
3.0 1.C
4.0 3.C
4.0 4aC
4.0 4eC
4.C 3.C
3.0 3.0
4.0 3.0

4.0

4.0 4eC
4.0 4.0
4.0 4.C
4.0 3.0
3.0 1.0
2.0 1.0
3.0 2.0
7.C 1.0

MAY

MAX MIN
12.0 70
11.0 8.C
11.0 B0
9.0 8.0
12.0 7.0
12.0 7.0
11.0 8.0
12.0 9.0
14.0 10.0
14.0 9.0
13.0 3.C
13.0 10.0
13.0 11.C
13.0 11.0
16.0 11.0
16.0 12.C
14.0 11.0
14.0 9.C
13.0 10.0
12.0 9.0
13.0 9.0
12.0 9.0
13.0 10.0
15.0 10.0
14.0 11.0
13.0 11.C
11.0 10.0
10.0 9.C
9.0 9.0
10.0 9.0
14.0 10.C
1€.0 7.0

{°C) OF WATER,

DECEMBER
MAX MIN
3.0 3.0
3.0 3.0
4.0 3.0
3.0 2.0
3.C 3.0
4.0 3.0
4.0 3.0
3.0 3.0
3.0 3.0
3.0 2.0
3.0 2.0
3.0 2.0
2.0 2.0
2.0 2.0
2.0 2.0
2.0
3.0
4.0
4.0
3.0
5.0
5.0
1.0
1.0
2.0
2.0
1.0
1.0
Q
Q
0
5.0

JUNE
MAX MIN
14.C 12.0
14.0 11.0
14,0 11.0
16.0 12.0
18.0 13.0
18.0 14.0
18.0 15.0
18,0 14.0
18.0 16.0
18.0 15.0
17.0 15.0
17.0 13.0
16.0 11.0
15.0 12.0
15.0 12.0
16.0 12.0
14.0 12.0
13.0 11.0
15.0 12.0
15.0 11.0
14.0 12.0
16.0 13.0
164 13.0
16.0 13.0
16.0 13.0
13.0 12.0
12.0 12.0
12.0 12.0
14.0 11.0
17.0 13.0
18.0 1.0

DCTDBER 1967 TD JUNE 1968
{CONTINUOUS ETHYL ALCDHOL-ACTUATED THERMOGRAPH)

JANUARY
MAX MIN
[ Q
] 0
Q []

Q 0

[ Q

0 0

q 0

L] a

0 0

Q Q

o [}

) 0

Q 0

2.0 [}

2.0 0

e [}

2.0 0

3.0 2.0

3.0 3.0

3.0 2.0

3.0 2.0

3.0 3.0
1.0

1.0 o

0 0

2.0 ]

2.0 2.0

3.0 2.0

3.0 2.0

2.0 2.0

2.0 2.0

3.0 0

JuLy
MAX MIN

FEBRUARY
MAX MIN
3.0 1.0
1.0 Q
0 Q
1.0 Q
2.0 1.0
3.0 1.0
3.0 2.0
2.0 1.0
1.0 o
0 [
[] Q
[ 0
0 Q
[ 0
o] Q
[ 0
Q [

0 0
o L]
0 0
o o
0 0
[ 0
0 [
1.0 0
2.0 1.0
2.0 2.0
2.0 2.0
2.0 1.0

MARCH
MAX MIN
2.0 1.0
2.0 1.0
1.0 Q
3.0 1.0
3.0 2.0
3.0 1.0
3.0 1.0
4.0 2.0
3.0 2.0
3.0 2.0
3.0 1.0
3.0 1.0
1.0 0
3.0 [}
6.0 2.0
6.0 3.0
6.0 3.0
6.0 3.0
6.0 4.0
4.0 3.0
3.0 3.0
3.0 2.0
3.0 1.0
4.0 1.0
6.0 2.0
5.0 3.0
6.0 2.0
B.0 5.0
8.0 5.0
8.0 4.0
8.0 5.0
8.0 ]

SEPTEMBER

MAX MIN




STREAMS TRIBUTARY TO LAKE HURON 81

04139500 RIFLE RIVER AT "THE RANCH" NEAR LUPTON, MICH,

long 84°02'15", in SW} sec,11, T.23 N,, R.3 E,, Ogemaw County, temperature recorder at

LOCATION,--Lat 44°23°35"
: le downstream from Houghton Creek, and 3 miles southwest of Lupton,

gaging station on left bank, 0,2 mi
DRAINAGE AREA (revised).--56,8 sq mi, approximately,
DPERIOD OF RECORD, --Water temperatures: July 1850 to September 1968,

EXTREMES, -~1967-68:

Water temperatures: Maximum 22,0°C July 16,17; minimum, freezing point on many days during Dscember to February.

Period of record:
Water temperatures: Maximum 22,0°C June 25, 26, 1952, July 5, 6, 9, Aug, 1, 1955, June 30, 1964, July 16,

17, 1968; minimum, freezing point on many days during winter perlods.

REMARKS, --Occasional regulation by dams above station,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER NCVEMBER CECEMBER JANUARY FEBRUARY MARCH

oAy Max MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 9.0 7.0 7.0 7.0 3.0 2.0 0 0 2.0 1.0 2.0 1.0
2 11.0 8.0 7.0 7.0 3.0 1.0 0 0 1.0 0 2.0 1.0
k) 12.0 10.0 7.0 7.0 1.0 1.0 [} [ 0 0 1.0 1.0
3 11.0 11.0 7.0 6.C 1.0 3.0 [ 0 1.0 [ 3.0 1.0
5 13.0 12.0 64C 5.C 3.C 3.0 [ [\ 1.0 1.0 -0 2.0
6 12.0 9.0 5.0 4.0 1.0 1.0 [ [ -0 1.0 3.0 1.0
7 9.0 8.0 440 4.0 3.0 1.0 [} [ 2.0 1.0 3.0 1.0
e 9.0 8.0 4.0 4.0 3.0 3.0 [ [ 1.0 1.0 4.0 2.0
S 9.0 9.0 5.0 4.0 1.0 3.0 [ [ 1.0 1.0 3.0 2.0
10 SeC 9.0 6.0 5.C 3.0 2.0 0 o 1.0 0 3.0 2.0
1 s.cC 8.0 6.0 6.C 2.0 2.0 [ [ 0 [ 2.0 1.0
12 8.0 8.0 6.0 6.C 2.6 2.0 [ [ 0 (] 2.0 1.0
13 8.C 8.0 6.0 5.0 2.0 1.0 e e 0 ] l.0 1.0
14 10.0 8.0 5.0 4.C 2.0 2.0 [ [ ] [ 2.0 1.0
15 1C.C 9.0 4.0 3.C 2.0 2.0 1.0 0 [} [} 4.0 2.0
16 10.0 9.0 2.0 3.C 2.0 2.0 1.0 1.0 [ 0 5.0 3.0
17 10.0 9.0 4.0 3.0 2.0 2.0 1.0 1.0 0 [ 5.0 3.0
1€ 5.0 9.0 4.0 4e0 2.0 2.0 1.0 1.0 0 [ 5.0 3.0
19 $.0 8.0 4.0 4.0 2.0 2.0 2.0 1.0 ] [ 5.0 4.0
20 8.0 7.0 4.0 3.0 2.0 2.0 2.0 2.0 0 [} 4.0 3.0
21 7.0 7.0 3.0 3.C 1.0 2.0 2.0 2.0 [ [} 4.0 3.0
22 7. 7.0 4.0 3.0 3.0 2.0 2.0 2.0 ] 0 3.0 2.0
23 8.0 7.0 40 4.0 2.0 1.0 2.0 1.0 0 0 3.0 2.0
24 5.0 8.0 4.0 4eC 1.0 1.0 1.0 1.0 0 [ 4.0 1.0
25 9.0 8.0 4.0 4. 1.0 1.0 1.0 1.0 [ o 4.0 3.0
26 8.0 1.0 4.0 4.C 1.0 1.0 1.0 1.0 1.0 0 4.0 3.0
27 7.0 6.0 4.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 4.0 3.0
28 6.0 €.0 3.0 2.C 1.0 Q 2.0 1.0 2.0 1.0 6.0 4.0
29 6.C 6.0 2.0 2.C [ [ 2.0 2.0 2.0 1.0 7.0 5.0
30 1.0 6.0 2.0 2.0 0 [} 2.0 2.0 -—— — 7.0 6.0
31 7.¢ 7.0 _— — [ 0 2.0 2.0 -— - 7.0 6.0
MCNTH 13.0 6.0 7.0 2.C 1.0 [ 2.0 0 2.0 [ 7.0 1.0
APRIL MAY JUNE Jury AUGUST SEPTEMBER

DAy MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 6.0 4.0 12.0 9.0 15.0 13.0 20.0 18.0 17.0 14.0 15.0 13.0
2 6.0 5.0 12.0 9.0 14.0 12.0 19.0 17.0 17.0 14.0 14.0 14.0
k) 6.0 6.0 11.0 10.0 15.0 12.0 18.0 14.0 19.0 15.0 1640 13.0
4 7.0 6.0 10.0 CN 17.0 13.0 17.0 14.0 18.0 17.0 17.0 14.0
5 8.0 5.0 11.0 8.0 18.0 14.0 18.0 15.0 18.0 17.0 17.0 1640
6 7.0 6.0 11.0 9.0 19.0 16.0 18.0 14.0 20.0 17.0 17.0 14.0
7 8.0 6.0 11.0 9.0 18.0 16.0 19.0 16.0 21.0 18.0 14.0 12.0
8 8.0 8.0 12.0 10.0 18.0 15.0 20.0 17.0 20.0 18.0 15.0 13.0
9 S.0 8.0 13.0 11.0 18.0 16.0 20.0 18.0 15.0 17.0 14.0 13.0
10 5.0 8.0 13.0 11.0 18.0 16.0 19.0 16.0 15.0 16.0 14.0 13.0
11 9.C 7.0 13.0 11.0 18.0 16.0 19.0 16.0 17.0 13.0 14.0 13.0
12 11.0 8.0 12.0 11.¢ 17.0 15.0 19.0 16.0 16.0 13.0 14.0 12.0
13 11.0 10.0 13.0 12.0 16.0 12.0 20.0 17.0 17.0 14.0 15.0 13.0
14 11.0 10.0 13.0 12.0 16.0 13.0 21.0 18.0 18.0 16.0 15.0 13.0
15 1c.0 8.0 15.0 12.0 16.0 13.0 21.0 18.0 17.0 13.0 16.0 13.0
16 10.0 8.0 15.0 14.¢C 17.0 13.0 22.0 19.0 18.0 16.0 16.0 14.0
17 10.0 9.0 14.0 12.0 16.0 13.0 22.0 19.0 19.0 17.0 1640 14.0
18 1C.0 9.0 12.0 11.c 15.0 13.0 21.0 19.0 18.0 15.0 17.0 16.0
19 11.0 9.0 13.0 11.0 16.0 12.0 20.0 17.0 18.0 16.0 17.0 16.0
20 11.0 9.0 12.0 11.¢ 17.0 13.0 19.0 17.0 21.0 18.0 16.0 15.0
21 1.0 9.0 12.0 11.0 17.0 14.0 19.0 17.0 20.0 17.0 16.0 14.0
22 12.0 10.0 12.0 11.0 18.0 14.0 21.0 17.0 19.0 16.0 16.0 14.0
23 12.0 10.0 12.0 12.¢ 17.0 16.0 19.0 16.0 20.0 17.0 17.0 15.0
24 10.0 8.0 14.0 12.0 18.0 16.0 18.0 16.0 20.0 17.0 17.0 16.0
25 8.0 8.0 14.0 12.0 17.0 15.0 15.0 16.0 19.0 16.0 16.0 13.0
26 9.0 8.0 13.0 12.0 15.0 14.0 18.0 16.0 16.0 13.0 13.0 12.0
27 10.0 8.0 12.0 11.0 14.0 14.0 18.0 16.0 15.0 12.0 12.0 11.0
28 10.0 9.0 1.0 11.0 1440 14.0 17.0 14.0 14.0 12.0 12.0 10.0
29 10.0 9.0 11.0 11.0 16.0 13.0 17.0 13.0 15.0 12.0 11.0 10.0
30 11.0 10.0 11.0 11.0 19.0 16.0 18.0 14.0 15.0 12.0 13.0 11.0
31 —- -— 15.C 11.0 -— -— 17.0 16.0 15.0 12.0 -— -—

MCNTH 12.0 4.0 15.0 8.0 19.C 12.0 22.0 13.0 21.0 12.0 17.0 10.0



62 STREAMS TRIBUTARY TO LAKE HURON
0414000 PRIOR CREEK NEAR SELKIRK, MICH.

R.3 E., Ogemaw County, temperature recorder at

.. °20710", 1. 84°04'00", in SE} sec,33, T.23 N.
LOCATION. --Lat 44°20°10 , long i 1 4 0.5 mile downstream from Ammond Creek, and 1.5 miles

gaging station on right bank, 0.2 mile upstream from mouth, O,
north of Selkirk.
DRAJNAGE AREA (revised),--21,4 sq mi,

PERIOD OF RECORD.--Water temperatures: October 1950 to June 1968 (discontinued),

EXTREMES, - -October 1867 to June 1968:
Water temperatures: Maximum, no record; minimum, freezing point on many days during December to March.

Period of record:

Water temperatures: Maximum, 24.5°C Aug., 1, 1955; minimum, freezing point on many days during winter periods.

REMARKS, - -Complete ice cover during winter moaths,

TEMPERATURE (°C) OF WATER, OCTOBER 1967 TO JUNE 1968
(CONTINUQUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER NCVEMBER CECEMBER JANUARY FEBRUARY MARCH
DAY MAX MIN MAX MIN Max MIN MAX MIN MAX IN MAX MIN
1 S.0 7.0 7.0 7.C 1.C 1.0 0 o 0 0 -0 1.0
2 12.0 8.0 7.0 7.0 1.0 1.0 [} o [} [} 1.0 1.0
3 13.0 11.0 7.0 6.C 1.0 1.0 o ] 0 0 1.0 1.0
4 15.0 12.0 6.0 5.C 1.C 1.0 ] o [} [} 1.0 1.0
5 14.0 12.0 5.0 4.0 1.0 1.0 o ] o a 1.0 1.0
€ 12.0 9.0 4.0 3.C 1.C 1.0 ] ] ] ] 1.0 1.0
7 9.0 1.0 3.0 2.0 1.0 1.0 [} o [} o 1.0 1.0
8 9.0 840 2.0 2.0 1.0 1.0 [} [} [} o 1.0 0
S 9.0 9.0 4sC 2.0 1.0 1.0 0 0 0 o o o
1c S.0 8.0 6.0 4.C 1.0 1.0 0 0 [} o o 0
1 g.C 1.0 6.C 6eC 1.0 1.0 [+ 0 [} a 0 o
12 7.0 1.0 6.0 6.C 1.0 1.0 0 0 0 o o ]
13 7.0 1.0 64C 4.0 1.0 1.0 [} [ o o [ [}
14 11.0 1.0 4.0 3.C 1.0 1.0 0 [] [} 0 a 0
15 10.0 9.0 3.0 2.0 1.0 1.0 [} [} o 0 a o
16 SeC 9.0 2.0 2.0 1.0 1.0 0 0 0 a 2.0 o
17 9.0 8.0 2.0 2.0 1.0 1.0 [} [} [} [ 3.0 2.0
18 S.C 8.0 3.0 2.0 1.0 ] [} [} [} [ 3.0 2.0
19 g.C 7.0 3.0 3.0 1.0 1.0 0 0 0 0 3.0 3.0
20 7.0 4.0 3.0 2.0 1.0 1.0 0 4] [} ] 3.0 3.0
21 7.C 6.0 2.0 2.C 3.0 L.0 0 0 0 [ 3.0 2.0
22 7.0 5.0 2.0 1.0 3.0 1.0 0 [} o [} 2.0 2.0
23 €.0 6.0 2.0 24C 1.C 1.0 0 0 0 0 2.0 1.0
24 S.0 7.0 2.0 2.0 1.0 1.0 0 [} 1.0 a 1.0 1.0
25 S.0 8.0 2.0 2.C 1.0 1.0 a o 1.0 1.0 2.0 1.0
26 -0 6.0 2.0 2.0 1.0 L.0 0 0 1.0 1.0 2.0 2.0
27 6.0 4.0 2.0 1.0 1.0 1.0 ] [} 1.0 1.0 3.0 2.0
28 4.0 4.0 1.0 1.0 1.0 1.0 c [} 1.0 1.0 6.0 3.0
29 4.0 4.0 1.0 1.0 1.0 0 0 0 1.0 1.0 6.0 4.0
30 7.0 4.0 1.0 1.C 0 0 0 0 - —_— 6.0 4.0
1 7.0 7.0 Ed — [} o o [} —-— - 5.0 5.0
MCNTH 15.0 4.0 7.0 1.0 3. c 0 0 1.0 0 6.0 o
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
DAY MAX PIN MaX MIN MaxX MIN MAX MIN MAxX MIN MAX MIN
1 Se0 3.0 11.0 7.0 14.0 14.0 -— — —_— —— —_—
2 5.0 3.0 11.0 B.C 14.0 14.0 -_— - — -—
3 540 4.0 10.0 8.0 15.0 14.0 —_— _— —— — -
4 6.0 4.0 8.0 7.0 16.0 14.0 -— — — — _—
5 6.C 4.0 11.0 7.C 18.0 16.0 -— —— — — p—
€ 4.0 4.0 12.0 6.0 19.0 17.0 — -—— — _— _—
7 6.0 4.0 11.0 7.0 19.0 18.0 - _— — -—
e 7.C 6.0 13.0 9.0 18.0 18.0 —_— -—— ——— —_—
S 8.0 6.0 15.0 10.0 18.0 17.0 —_— —_— -— — —
10 8.0 5.0 15.0 9.0 15.¢C 1B.0 — _— — — _—
11 £.C 4.0 14.0 940 19.0 18.0 —_ — -— —_— —_— _—
12 1c.0 7.0 13.0 10.0 19.0 17.0 —_— — — — ——
12 11.0 9.0 14.0 11.0 17.0 15.0 — — _— — —_—
14 11.0 9.0 14.0 13.0 17.0 16.0 —-— -— — —_—
15 S.0 7.0 21.0 13.¢ 17.0 16,0 —_— _— — — —
16 S.0 6.0 20.0 15.C 17.0 14.0 -_— — —_— — —— _—
17 S0 8.0 17.0 13.0 16.0 14.0 —_— — -—— — —
18 9.C 8.0 18.0 12.0 16.0 14.0 — _— _— _—
15 12.0 8.0 16.C 12.0 16.0 140 —— —_— — p— _—
20 11.0 8.0 14.0 11.0 16.0 14.0 - - _— — — —
21 12.¢ S.0 15.C 12.C 16.0 14.0 —— — — — —_—
22 13.¢C 9.0 15.0 12.0 17.0 15.0 — -— —_— ——
23 12.0 9.0 16.C 12.0 17.0 16.0 —_— —_— —_— —
24 S.0 7.0 18.0 13.0 17.0 16.0 — — —
25 7.0 6.0 17.0 13.0 17.0 16.0 —-— -— — -——
26 5.0 16.0 13.0 16.0 14.0 —_ _— — _— —
27 6.0 14.0 13.C 14.0 14.0 — — -— _— _—
28 6.0 13.0 12.0 14.0 14.0 -— -— — —_— _—
2s 1.0 12.0 12.0 14.0 14.0 -— - — —_—
30 8.0 13.0 12.0 18.0 14.0 _— -— —— —_— —
31 -— 14.C 13.0 -— —_— _— — — - -— _—

NONTH 13.0 3.0 21.0 6.c 19.0 14.0 — — -— — — —



STREAMS TRIBUTARY TO LAKE HURON
04140500 RIFLE RIVER AT SELKIRK, MICH,

LOCATION, --Lat 44°18'50", long 84°04'00", in NE} sec.9, T.22 N., R.3 E,, Ogemaw County, temperature recorder at
gaging station on left bank, at upstream side of highway bridge at Selkirk 1.5 miles downstream from Prior
reek,

DRAINAGE AREA (revised),--117 sq mi,
PERIOD OF RECORD,--Water temperatures: October 1850 to September 1968,
EXTREMES, --1967-68 :
Water temperatures: Maximum, 24,0°C July 16-18; minimum, freezing point on many days during December to
February.

Period of record:

63

Water temperatures: Maximum, 25,5°C Aug, 1, 1955; minimum, freezing point on many days during winter periods,

REMARKS,--Some regulation from dams above station,

TEMPERATURE (°C} OF WATER: WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUQUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER NCVEMBER CECEMBER JANUARY FEBRUARY MARCH

cay MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
i 1C.0 8.0 7.0 7.C 2.0 2.0 0 Q 1.0 1.0 1.0 1.0
z 12.0 9.0 7.0 7.0 2.9 2.0 Q [ 1.0 o 1.0 1.0
3 13.0 11.0 T«0 7.C 3.0 2.0 Q Q Q o 1.0 1.0
4 14.0 12.0 7.0 6.0 3.0 3.0 Q o o o 1.0 1.0
5 14.0 13.0 6.0 4.C 3.0 3.0 Q Q o ] 1.0 .0
6 13.0 10.0 4eC 4eC 3.C 3.0 Q Qa 1.0 [ L.0 L.0
7 10.0 9.0 4.0 3.C 3.0 3.0 ¢ ° 1.0 1.0 2.0 1.0
8 10.0 9.0 3.0 3.C 3.0 3.0 Q [ 1.0 1.0 2.0 2.0
S 1€.0 9.0 4.0 3.0 3.0 3.0 ° o 1.0 .0 3.0 2.0
1o 5.C 9.0 5.0 4.C 3.0 2.0 o ] 1.0 1.0 3.0 3.0
11 5.C 8.0 €.0 5.C 2.C 2.0 [} o 1.0 1.0 3.0 2.0
12 8.0 8.0 7.0 6.C 2.0 2.0 Q ] 1.0 Q 3.0 2.0
13 8.0 8.0 7.0 5.0 2.0 2.0 o ] ] o 2.0 1.0
14 5.C 8.0 5.0 4.C 2.C 2.0 o Q o o 1.0 1.0
15 9.C 9.0 4.C 240 2.0 2.0 [ o ] Q 440 1.0
1€ S«0 5.0 2.C 2.C 2.C 2.0 o o o o 5.0 -0
17 9.0 S.0 3.0 2.0 2.0 1.0 o ] ] Q 6.0 4.0
18 S.Q 8.0 3.¢C 3.C 2.0 1.0 0 Q 1.0 4 6.0 4.0
19 8.0 8.0 3.0 3.C 2.0 2.0 o Q 1.0 1.0 6.0 6.0
20 8.0 6.0 3.0 3.C 2.0 2.0 ] o 1.0 1.0 6.0 5.0
21 TC 6.0 3.0 3.0 4.0 2.0 ] o 1.0 1.0 5.0 4.0
22 7.C 6.0 3.0 3.0 40 1.0 ] Q 1.0 L.0 4.0 3.0
23 T.C 7.0 3.C 3.0 1.0 1.0 [ [ 1.0 1.0 3.0 2.0
24 S.C 7.0 3.0 3.C 1.0 1.0 Q Q 1.0 1.0 4.0 2.0
25 9.0 8.0 4.C 3.C 1.0 1.0 a [ 1.0 o 4.0 3.0
26 840 7.0 4.C 4eC 1.0 1.0 a Q t.0 Q 5.0 4.0
27 7.C 5.0 4.0 3.C 1.0 1.0 c o 1.0 1.0 6.0 3.0
28 5.0 5.0 3.0 2.0 1.C 1.0 1.0 [ 1.0 .0 8.0 6.0
29 5.0 5.0 2.0 2.C 1.0 [ 1.0 1.0 1.0 1.0 8.0 7.0
kL €.0 5.0 2.¢C 2.C o o 1.0 1.0 —-— - 8.0 4.0
21 1.C €.0 _— — o o 1.0 1.0 -— - 8.0 6.0
MCATH 14.0 5.0 7.0 2.C 4.0 o 1.0 [ 1.0 o 8.0 1.0

APRIL MAY JUNE Jury AUGUST SEPTEMBER

cAY MAX »IN MAX VIN MAX MIN MAX MIN MaxX MIN MAX MIN
1 1.0 4.0 12.0 9.C 16.C 14.0 21.0 19.0 19.0 16.0 16.0 15.0
k4 8.0 6.0 12.0 1C.C 15.0 13.0 21.0 18.0 19.0 16.0 16.0 4.0
3 8.C 7.0 12.0 1¢.C 16.C 14,0 19.0 16.0 20.0 17.0 16.0 14.0
4 S.0 7.0 10.0 S.C 18.0 14.0 18.0 16.0 21.0 18.0 18.0 6.0
5 S.0 6.0 12.C 8.C 20.0 17.0 18.0 16.0 21.0 19.0 18.0 17.0
6 T.C 5.0 12.0 8.C 21.C 18.0 15.0 16.0 2140 15.0 18.0 16.0
7 9.0 7.0 12.0 9.C 21.0 19.0 19.0 17.0 22.0 21.0 16.0 13.0
8 S.C 9.0 13.0 10.C 20.0 18.0 21.0 18.0 22.0 21.0 15.0 14.0
9 10.0 8.0 14.0 11.C 21.0 19.0 21.0 19.0 22.0 20.0 15.0 15.0
10 10,0 8.0 14.0 11.¢C 21.0 19.0 20.0 17.0 21.0 18.0 15.0 14.0
11 SeC 7.0 14.C 11.0 20.0 19.0 19.0 16.0 19.0 16.0 15.0 14.0
12 12.0 S.0 13.0 12.C 19.0 16.0 2040 17.0 17.0 15.0 15.0 13.0
13 12.0 12.0 1440 12.C 17.0 14.0 21.0 18.0 19.0 16.0 16.0 14.0
14 13.0 12.0 14.0 12.0 17.0 16.0 23.0 21.0 19.0 17.0 16.0 14.0
15 12.0 9.0 17.0 12.¢ 18.0 16.0 23.0 21.0 19.0 1640 17.0 14.0
16 12.0 9.0 17.C 14.0 18.0 16.0 24.0 22.0 20.0 18.0 17.0 15.0
17 12.0 1.0 14.0 12.C 17.0 15.0 24.0 22.0 21.0 19.0 18.0 16.0
18 11.0 i1.0 i6.C 1i.0 17.0 14.0 24.0 22.0 21.0 17.0 18.0 1.0
19 13.0 1C.0 14.0 11.C 17.0 14.0 22.0 19.0 19.0 17.0 i8.0 17.0
20 13.C 11.0 12.C 9.0 17.0 l4.0 22.0 19.0 22.0 19.0 17.0 16.0
21 13.0 11.0 13.0 11.C 17.¢C 15.0 21.0 19.0 21.0 19.0 16.0 14.0
22 13.0 11.0 12.0 11.C 17.0 15.0 23.0 20.0 2.0 19.0 16.0 15.0
23 13.0 11.0 14.0 11.c 17.0 16.0 22.0 1.0 22.0 21.0 i1.0 l6.0
24 11.0 8.0 1640 12.0 18.¢C 17.0 21.0 18.0 23.0 21.0 17.0 17.0
25 8.0 7.0 16.0 13.C 18.0 16.0 21.0 18.0 22.0 19.0 17.0 13.0
26 S$.C 7.0 14.0 13.C 16.0 14.0 21.0 18.0 19.0 16.0 13.0 12.0
27 11.¢ 7.0 13.0 1.0 14.0 14.0 21.0 19.0 17.0 14.0 12.0 12.0
28 11.C 8.0 11.0 1.0 15.0 14.0 19.0 17.0 17.0 14.0 12.0 11.0
29 11.0 9.0 11.0 1.0 16,0 14.C 19.0 16.0 17.0 14.0 1.0 11.0
Eld 12.0 9.0 12.0 11.0 2c.0 16.0 19.0 16.0 7.0 14.0 3.0 1.0
21 - - 16.C 12.0 —-— - 19.0 17.0 17.0 14.0 - -

MCNTH 12.0 4.0 17.¢ 8.C 21.0 13.0 24.0 16.0 23.0 14,0 18.0 1.0



64 STREAMS TRIBUTARY TO LAKE HURON

04142000 RIFLE RIVER NEAR STERLING, MICH,
(International Hydrological Decade River Station)

LOCATION.--Lat 44°04', long 84°02', SW} sec.5, T.19 N., R.4 E,, Arenac County, at gaging station on left bank 30 ft
downstream from bridge on county highway, 3 miles north of Sterling, and 18 miles upstream from month.

DRAINAGE AREA,--320 sq mi, approximately.
PERIOD OF RECORD,--Sediment records: April to September 1966 (daily), October 1966 to September 1968 (periodic).
REMARKS. --Occasional regulation by dams above station.

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SUSPENDED SUSPENDED

CONCEN- SEDIMENT CONCEN- SEDIMENT

DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE

TIME (CFS) (MG/L) ({TONS /DAY DATE TIME (CFS) {MG/L) (TONS/DAY

1100 180 18 8.7 MAY 21 ccasss 1100 301 19 15

1500 179 14 6.8 1200 1610 252 1100

1200 179 12 5.8 1100 360 42 41

1200 211 20 11 1200 323 44 38
1200 220 17 10 1100 213 10 5.8

1200 280 21 16 1050 263 16 11

1600 230 22 14 1100 659 116 206

1200 220 19 11 1100 230 34 21

1200 230 11 6.8 1200 187 48 24

1200 210 10 5.7 1200 287 1o 85
APR 12, 1968 1300 346 22 21 1200 166 20 9.0

APR 15ecee0ee 1100 465 50 63 1200 170 26 12
APR 21seeese 1100 409 44 49 1200 155 14 5.9
MAY 1200 291 16 13 1100 233 6 3.8

MAY 1200 211 9 6.7

04144000 SHIAWASSEE RIVER AT BYRON, MICH,

LOCATION,--Lat 42°49'25", long 83°56'45", on line between secs, 14 and 23, T.5 N., R,4 E,, Shiawassee County, tem-
perature recorder at gaging station on left bank at upstream side of highway bridge at Byron, 0,2 mile downstream
from milldam which is just upstream from South Branch Shiawassee River,

DRAINAGE AREA,-~368 sq mi.

PERIOD OF RECORD,--Water temperatures: March 1962 to September 1968,

EXTREMES, -~1967-68:
Water temperatures: Maximum 28,0°C July 17, 18; minimum, freezing point on many days during December to March,

Period of record:
Water temperatures: Maximum 28,5°C July 22, 1964; minimum, freezing point on many days during winter periods,

TEMPERATURE S°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER NCVEMBER CECEMBER JANUARY FEBRUARY MARCH
DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 12.0 1C.0 10.0 9.C 2.0 240 0 [ o [ ] [
2 14.0 12.0 10.0 10.0 2.0 2.0 o o 0 [ i} o
3 1€.C 14.0 10.0 S.C 2.C 2.0 0 o o [ ] o
4 18.0 16.0 9.0 7.0 240 2.0 o o [} 0 c o
5 19.0 18.0 7.0 6.0 2.0 2.0 o o o c o o
6 18.0C 15.0 6.0 5.C 3.0 2.0 [ o 0 c o o
7 15.0 14.0 5.0 4.C 3.0 3.0 o ] 0o o ] o
8 15.0 14.0 4.0 4.C 3.0 3.0 o ) o o 1.0 o
S 15.0 14.0 5.0 440 3.0 2.0 o 0 o ] 1.0 1.0
10 14.0 12.0 6.C 5.C 2.0 2.0 o o ] o 2.0 1.0
11 12.0C 11.0 7.0 6.C 2.0 2.0 [ 1] ] o 3.0 2.0
12 11.0 11.0 Be0 T7.C 2.0 2.0 ] 14 1] ] 3.0 l:ﬂ
13 12.C 1.0 840 7.0 2.0 2.0 ] ] [ ] 1.0 1.0
14 13.0 12.0 7.0 4.C 2.0 1.0 ] [ o 1] 1.C 1.0
15 13.0 13.0 4.0 3.0 1.0 o a 4] c [ 2.0 1.0
16 13.0 13.0 3.0 2.0 o [ [ o o o 4.0 2.0
17 13.0 13.0 3.0 2.0 [ o [ o Q 1] 4.0 3.0
18 13.¢C 12.0 3.0 3.0 1.0 o 0o c 0 o 5.0 3.0
19 12.0 11.0 3.0 3.C 1.0 1.0 [ o o o 6.0 5.0
2¢ 11.0 10.0 3.0 3.C 1.0 1.0 c c c ] 7.0 6.0
21 10.0 9.0 3.0 3.0 4.0 1.0 c [ [ o T+0 5.0
22 9.0 9.0 3.0 3.0 4a0 2.0 o o o o 5.0 3.0
22 1c.C 9.0 3.0 3.0 2.0 o o o ] 0 3.0 1.0
24 12.0 10.0 3.0 3.C o o [ 0 ] o 3.0 1.0
25 12.0 11.0 4.0 3.C o o o o o o 4.0 2.0
26 11.0 9.0 4.0 4.C 0 ] ] o c 0 6.0 4.0
21 9.0 7.0 4.0 3.0 o [ 0 o o ] 8.0 6.0
28 7.C 6.0 3.0 2.0 0 o o 0 o o 10.0 8.0
29 7.0 6.0 2.0 2.0 ] [ o ] [ o 11.0 10.0
3¢ 8.0 6.0 2.0 2.0 o [ a 0 - —_— 11.0 10.0
3 5.0 B.0 _— - 0 4] o o - —_— 1.0 10.0
MONTH 19.0 6.0 10.0 2.0 4.0 [ ] o o c 11.0 o



0AY VAX
1 10.C
2 5.0
3 1C.C
4 12.0
5 1.0
€ 10.0
7 10.0
8 12.0
S 13.0
10 13.0
11 13.¢
12 15.0
12 16.0
14 1€6.C
15 15.C
16 14.0
17 14.0
18 13.0
19 15.0
20 15.0
21 14.0
22 16.0
23 16.C
24 16.0
25 12.0
26 1C.0
27 12.0
28 14.0
29 15.0
30 14.C
31 -——
MCNTH 16.C

TEMPERATURE
APRIL
MIN MAX
8.0 15,0
7.0 16.0
9.0 16.0
10.0 14.0
S0 13.0
8.0 14.0
8.0 15.0
1C.0 1640
11.0 19.0
11.0 15.0
11.0 18.0
12.0 17.0
14,0 15.0
15.0 18.0
12.0 21.0
12.0 21.0
13.0 17.0
13.0 18.0
13.0 17.¢
14.0 17.0
14.0 18.0
13.0 16.0
15.0 16.C
12.0 17.0
9.0 18.0
B.0 18.0
S.0 15.0
11.0 14.0
13.0 13.C
13.0 13.0
_— 16.0
7.0 21.0

STREANS TRIBUTARY TO LAKE HURON

04144000 SHIAWASSEE RIVER AT BYRON, MICH.--Continued
(9C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MAY

04144500 SHIAWASSEE RIVER AT OWOSSO, MICH.
(International Hydrological Decade River Station)

16.0
16.0
15.C
13.0
15.0
13.0

14.0
15.0
16.0
15.0
16.0
15.0
14.0
13.0
13.0
13.0
13.0

LL.C

JUNE

MAX MIN MAX

16.¢C 16.0 -—
18.0 16.0 21.0
19.0 18.0 21.0
21,0 18.0 20.0
23.0 20.0 20.0
230 22.0 20.0
25.0 22.0 20.0
2640 24.0 21.0
26.0 24.0 22.0
26.0 24.0 22.0
26,0 23.0 22.0
24.0 19.0 23.0
21.0 18.0 24.0
21.0 18.0 26.0
21.0 19.0 26.0
20.0 18.0 26.0
20.0 1640 28.0
19.0 17.0 28.0
20,0 17.0 27.0
20.0 17.0 26.0
20.0 18.0 26.0
19.0 18.0 21.0
21.0 18.0 25.0
22.0 19.0 24.0
22.0 19.0 25.0
19.0 18.0 25.0
17.0 24.0

— 23.0

-— 22.0

— 23.0

- - 22.0

26.¢ 16.0 28.0

JuLY

MIN
21.0
20.0
19.0
19.0
19.0
19.0
20.0
21.0
21.0

20.0
20.0
22.0
23.0
24.0
25.0
25.0
26.0
24.0
23.0

23.0
24.0
22.0
22.0
22.0
2l.0
22.0
21.0
19.0
20.0
20.0

1%.0

MAX

AUGUST

MIN
20.0
20.0
20.0

65

SEPTEMBER
MAX MIN
20.0 19.0
19.0 18.0
20.0 17.0
22.0 19.0
22,0 21.0
20.0 18.0
19.0 17.0
19.0 17.0
19.0 18.0
19.0 18.0
18.0 16.0
18.0 15.0
19.0 16.0
20.0 17.0
21.0 18,0
21.0 19.0
22.0 20.0
22.0 20.0
21.0 19.0
20.0 19.0
21.0 19.0
2.0 20.0
21.0 19.0
21.0 20.0
20.0 18.0
18.0 16.0
16.0 15.0
16.0 15.0
15.0 15.0
16.0 15.0
22.0 15.0

LOCATION.--Lat 43°00'10", long 84°11'15", in NW} sec.27, T.11 N,, R,8 E., Shiawassee County, at West Oliver Street
bridge in Owosso, 1,0 mile upstream from gaging station.

DRAINAGE ARFA,.--538 sq mi,

PERIOD OF RECORD,--Sediment records:

EXTREMES , ~-1967-68 :

Sediment concentrations:

Sediment discharge:

Period of record:

Sediment concentrations:

Oct, 26-29, Nov, 13, 1967.
Sediment discharge:

May 1966 to September 1968,

Maximm daily, 373 mg/1 Dec.
Maximum daily, 1,660 tons Feb, 2;

Maximum daily, 520 mg/l Apr.

22; minimum daily, 1 mg/l Oct, 26-29, Nov. 13,
minimum daily, 0.37 ton Oct, 9.

17, 1967; minimum daily, 1 mg/l Sept, B8-11, 1966,

Maximum daily, 3,460 tons Apr. 17, 1967; minimum daily, 0.1 ton Sept. 8-11, 1966,

REMARKS, ~~Flow affected by ice Dec, 26 to Jan, 13, Jan. 16-20, 23-26, Jan. 28 to Feb, 1, Feb, 9-15, Feb, 18 to
Mar, 15, Daily sediment loads were computed by subdivision on Dec. 21, Jan, 28, Feb, 1, Mar. 26, June 25,
July 27, Aug. 16, Sept, 20,

TOvAL

MEAN
OISCHARGE
{CFS)

144

144
162
181
195
222
251

3670

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

OCTOBER
MEAN
CONCEN-

TRATION
1MG/L)

NNWWW Aarra

NWAG N ~Nw=~NW PrWWN

B e

LOAD
1TONS)

«84
-84
.86
.80

.52

-39

9.5

43.22

NCVEMBER
MEAN

MEAN CONCEN-

DISCHARGE TRATION
(CFS} (MG/LY}
239 12
248 4
314 1
369 10
375 7

365

w
w
w
wermao

~
w
<

WIUMPY WBULW BRNNNY NNeNN

208

7925 —

LOAD
ITONS)
1.1

2.7

.
P Y
w

99,15

OECEMBER
MEAN
MFAN CONCEN-
DISCHARGF TRATI1ON
(CFS) (NG/L)
195 20
189 25
187 28
179 30
170 28
176 24
189 21
208 12
254 17
330 45
504 113
8l1 137
726 90
642 42
586 27
Sl4 22
476 18
430 13
395 10
3473 7
626 247
1060 3r3
R42 189
730 70
730 34
600 22
520 17
520 17
500 19
500 20
450 18
14582 -



STREAMS TRIBUTARY TO LAKE HURON
04144500 SHIAWASSEE RIVER AT OWOSSO, MICH,--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

FERRUARY MARCH
J:Eg:" EHElAIN MEAN
MEAN CGNCEN- MEAN CONCEN~ MEAN CONCEN-
OISCHARGE TRAT1ON LOAD DISCHARGE TRATION L0AD DISCHARGE TRATION 1040
DAY 1CFS) (MG/L) (TONS} (CFS) ING/LY 1TONS) {CFS) IMG/L) {TONS)
1 350 15 14 1200 159 565 170 7 .
2 300 12 2.7 2680 229 1660 170 6 7.8
3 300 12 9.7 2460 120 797 170 6 2.8
“ 280 12 9.1 2170 58 340 160 5 2.2
5 280 12 9.1 2090 33 186 160 4 1.7
6 260 12 8.4 2120 21 120 160 1 1.3
7 250 12 8.1 2130 16 2 170 “ 1.8
8 240 12 7.8 1730 13 61 180 5 7.4
9 230 11 6.9 1100 13 39 190 6 3,1
10 220 11 4.5 800 12 26 200 7 2.8
11 210 1o 5.7 660 13 23 220 8 4“8
12 210 9 5.1 640 17 29 210 ° 5.1
13 200 9 4.9 620 24 40 200 ° “9
14 198 8 4.3 600 35 571 220 10 5.9
15 217 8 a7 550 8 71 250 10 6.8
16 220 7 “.2 476 61 78 292 1n 8.7
17 220 7 “.2 352 68 65 340 12 1"
18 220 & 3.6 330 69 61 416 13 15
19 220 s 3.0 310 68 57 448 It 13
20 220 “ 2.4 299 64 50 468 10 11
21 222 “ 2.4 270 59 43 482 10 13
22 217 3 1.8 250 57 38 Pers 10 5]
23 220 3 1.8 230 57 35 490 10 1
26 230 3 1.9 220 53 31 454 1o 12
25 220 2 1.2 210 a7 27 521 11 15
26 210 2 1.1 200 16 19 1060 79 252
27 208 2 a1 190 24 12 1430 74 286
28 250 24 21 180 14 6.8 1260 41 130
29 600 128 207 180 ® 3.9 1200 31 100
10 1100 110 327 - - - 1060 24 69
3 1000 88 218 - - -_ 925 20 50
ToTAL 9322 -- 935.6 25238 - 4632.7 14167 -- 107643
APRIL MAY JUNE
1 829 17 38 222 6 3.6 106 19 6
2 726 14 21 219 6 3.5 630 14 26
3 666 12 22 152 6 215 552 10 1s
. 690 1o 19 214 6 35 507 a 1
s T4 9 17 211 6 3.4 400 8.8
6 690 9 1%4 203 6 3.3 289 8 6.2
7 678 8 15 192 6 31 268 8 5.8
] 618 6 1o 189 o 3.1 256 8 5.5
9 546 4 5.9 184 6 3.0 256 8 6.5
10 504 3 41 170 6 2.8 231 8 5.0
11 465 3 3.8 162 6 2.6 217 a w7
12 409 3 3. 152 6 2.5 206 8 “4
13 369 1 3.0 L4k 6 2.3 179 8 3.9
14 382 le 17 160 16 6.9 181 8 3.9
15 423 R 9.1 157 7 3.0 195 14 7.4
16 420 6 6.8 147 4 1.6 179 6 2.9
17 “26 5 5.8 154 s 2.1 173 n 5.1
18 420 5 5.7 152 6 2.5 165 18 A0
19 188 5 5.2 168 8 3.6 173 1 5.1
20 369 5 5.0 170 A 3.7 170 6 2.8
21 365 5 4.9 168 6 2.7 165 6 2.7
22 359 5 4.8 173 S 2.3 165 A 3.6
23 346 15 14 225 7 4.3 170 10 46
24 320 10 8.6 251 14 9.5 192 10 5.2
25 308 15 12 251 26 16 322 56 57
26 295 28 22 292 32 25 780 45 95
27 286 44 36 468 35 LY 1300 128 449
28 274 48 36 770 35 73 1360 an 360
29 239 34 22 710 1 65 1680 as 386
30 222 11 6.6 730 3t 61 2000 19 2
31 - - = 162 26 53 - - -
TOTAL 13746 - 40446 8322 - 418.4 14136 - 1747.1
JuLy AUGUST SEPTEMRER
1 2010 33 179 141 13 “ 5 .
2 1910 27 129 136 12 ’Q.Z :,5‘7’ ; ;.2
3 1770 24 s 136 1 4.0 147 P 3.6
4 1580 22 % 128 9 3.1 136 10 3.7
s 1360 19 170 126 8 2.7 136 12 pars
I 1140 17 52 11 8 2.8 134 13 Por
7 811 15 33 121 8 2.6 131 14 5.0
8 574 13 20 126 A 2.7 126 14 ".3
9 419 11 14 134 8 2.9 121 11 w2
10 437 8 9.4 134 8 2.9 128 12 PO
1 338 7 7.3 219 EH 19 147 I por
12 333 7 6.3 356 83 30 149 1n vy
13 283 7 5.3 “23 68 78 139 10 3.8
14 248 7 “r 451 50 61 124 9 1.0
15 219 6 3.5 406 38 42 e 9 2.8
16 200 6 3.2 «28 61 113 106 8 2.3
u 176 6 2.9 1020 237 653 aa H 2.1
162 6 2.6 570 177 272 93 A 2.0
19 99 7 1.9 490 103 136 95 8 201
20 134 8 2.9 556 68 102 317 62 64
128 9 30 510 “ 61 317
§§ }i; ig 3.3 468 23 29 228 ;; 3;
3.8 0
% ils 12 35 e 3 PRt " "o
2 1s 11 3.5 301 4.9 248 14 9.4
2 124 11 3.7 233 6 3.8 298 12 9.7
2 84 75 206 5 2.8 314 10 N
28 200 49 26 19 8.5
] 5 2.1 304 10
29 162 28 12 192 . 2.1 262 B
30 128 18 6.2 184 4 2.0 225 i o
31 126 15 501 168 “ 18 e 2 !
ToTaL 15880 - 911.,5 9440 - 1718.5 5350 - 248.3
TOTAL DISCHARGE FOR YEAR (CFS~DAYS) ’
TOTAL LOAD FOR YEAR (TONS) 141773

15626.87



STREAMS TRIBUTARY TO LAKE HURON 87

04151500 CASS RIVER AT FRANKENMUTH, MICH,
(International Hydrological Decade River Station)

LOCATION,--Lat 43°19'50", long 83°45'25", in SW} sec.13, T.7 N., R.2 E., Saginaw County, at bridge on Dehmel Road,
1,1 miles downstream from dam in Frankenmuth, 8.7 mile downstream from gaging station, and 2,7 miles upstream
from Dead Creek,

DRAINAGE AREA,--848 sq mi,
PERIOD OF RECORD,~-Sediment records: May 1968 to September 1968,

EXTREMES, --1987-68:
Sediment concentrations: Maximum daily, 309 mg/l1 Mar, 27; minimum daily, 2 mg/l Nov. 28, 27,
Sediment loads: Maximum daily, 5,170 tons Mar, 27; minimum daily, 1,7 tons Sept, 29,

Period of record:
Sediment concentrations: Maximum daily, 535 mg/1 Mer. 28, 1967; minimum daily, 2 mg/1 Nov. 26, 27, 1967.
Sediment loads: Maximum daily, 13,800 tons Mar, 28, 1967; minimum daily, 0,38 ton Oct, 11, 12, 1968

REMARKS,--Flow affected by ice Nov, 30 to Dec, 2, Dec, 9, Dec, 31 to Mar, 15, Loads were computed by subdividing
day on Dec, 11, 12, 21, 22, Jan, 29, Mar, 26, May 28, June 26, Occasional regulation by dams above station,

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

OCTOBER NOVEMBER DECEMBER
MEAN ME AN MEAN
VEAN CONCEN= MEAY CONCEN= MEAN CONCEN-
DISCHARGE:  TRATICN LOAD DISCHARGE TRATION LNAD DISCHARGE TRATION LOAD
DAY {CFS) (MG/L) {TONS) {CFS) [RIV{%} (TONS) (CFS) (MG/L) (TINS
1 151 15 601 467 26 33 301 5 40
2 140 13 4o 651 25 44 300 5 “e
3 129 13 445 1330 43 154 299 3 4 8
“ 118 12 3.8 1647 SR 257 299 i fel
5 165 12 3.7 2030 55 101 305 12 o,
& $3 14 3.5 1490 12 129 332 13 12
1 81 17 3.7 1019 15 41 411 12 13
a 75 26 400 Ta4 9 18 545 7 1r
9 79 24 Sel 594 7 11 650 e 1€
13 98 24 SeT 4a7 T 9.4 770 7 15
1 93 23 5.8 4B9 3 7.9 1090 14 45
12 103 24 64T 612 6 11 330 175 1710
13 130 25 648 959 10 26 4870 236 3100
14 96 26 607 1050 16 4n 3660 79 781
15 99 28 7.5 966 11 29 21710 31 182
1o 114 29 8.9 824 4 16 1360 18 66
17 152 27 11 677 6 11 1040 1c 28
18 155 22 12 706 5 95 853 7 16
19 237 15 946 1263 12 41 784 8 17
20 264 12 9.3 1697 27 123 704 5 Qs
21 239 12 Ta7 1279 22 T 827 16 42
22 2¢8 12 607 938 15 38 2320 62 135
23 17 14 6a7 820 12 27 347A 282 2640
24 16C 15 65 735 7 14 1770 118 564
25 148 15 6a) 653 3 543 1208 108 35¢
26 144 13 Sel 597 2 3.2 878 37 88
27 151 13 543 547 2 3.0 614 1e 30
28 266 16 11 475 4 5¢1 587 14 22
29 950 25 64 325 5 4k 562 15 23
39 739 29 59 310 7 549 436 12 16
31 548 35 s2 - - - 39n 23 24
TNTAL 6283 - 35543 26351 - 14887 37176 - 1018343
JANUARY FEBRUARY MARCH
1 321 23 20 3690 35 340 18¢ 4l %9
2 293¢ 13 10 60NN 67 1090 189 " 49
3 200 e 7.0 10679 145 3929 181 10 449
4 260 1¢ 645 scee 9 2030 185 1n 5.0
5 22¢ 10 5.9 5209 34 660 190 10 Sel
5 211 10 5.7 4000 35 378 200 1" Se4
7 2310 10 Set 27179 22 160 220 10 59
8 190 1c Sel 1900 15 17 21C 1n Te3
3 189 10 4§ 1400 10 38 350 n 98
1 180 10 4a9 1120 10 3¢ 700 1n 19
11 180 1c 409 950 10 26 1300 36 126
12 180 1n 4e9 821 10 22 1170 33 98
13 190 1c 5a1 70 1r 19 @00 14 34
14 199 10 Se1 6r1 19 16 8ce ar 173
15 199 ¢ 5e1 500 1t 14 750 69 140
16 270 10 5e4 %20 1 11 743 10 2r
17 200 10 Se 360 10 97 833 1n 22
18 210 1n 5.7 320 10 846 1220 22 72
19 223 1c 5.9 290 10 Te® 1310 61 216
23 270 10 5.9 270 10 7.3 1300 43 151
21 230 10 602 25n 10 6a8 1330 34 122
22 240 e 605 230 1 €e2 1240 24 a0
23 259 10 68 220 10 509 1020 1n 28
24 245 10 beb 200 10 5.4 643 s Pa7
25 24y 1c 645 195 10 543 653 7 12
10 643 185 1c 540 2189 145 1190
g: 532 10 602 187 10 4.9 6200 3n9 s170
28 240 10 645 189 10 449 6990 168 e
29 35¢ 27 30 180 e 409 4320 78 910
39 1190 78 232 - - - 2740 55 “«07
31 2500 56 T8 - - - 1860 52 261

TOTAL 10130 - 8204 50950 - B913. 7T 42087 - 12382.6



8 STREAMS TRIBUTARY TO LAKE HURON

04151500 CASS RIVER AT FRANKENMUTH, MICH, --Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL
MEAN
MEAN CONCEN=
DISCHARGE TRATION LOAD
DAY (CFS) (MG/L) (TONS)
1 1540 26 108
2 1350 24 87
3 1110 15 45
4 1010 o 11
5 1050 6 17
s 1010 6 16
7 846 5 11
8 721 5 907
9 640 5 8.6
10 547 6 8.9
1 483 7 a1
12 %36 ? 82
13 399 8 8.6
14 400 12 13
15 624 30 51
16 828 10 61
17 691 24 %5
18 6641 21 36
19 704 18 34
20 644 16 28
21 590 16 25
22 584 17 27
23 558 19 29
24 642 22 38
25 A11 21 “6
26 757 19 39
27 660 20 36
28 546 19 28
29 455 19 23
0 424 20 23
31 - - -
TOTAL 21701 - 93641
JuLY
MEAN
MEAN CONCEN=
DESCHAPGE TRATION LDAD
DAY (CFS) (NG/L) (TONS)
1 1310 32 113
2 951 25 66
3 659 56 100
4 481 67 87
5 373 74 75
6 377 79 80
7 360 76 74
8 325 70 61
9 219 64 “8
10 334 59 53
11 457 52 64
12 323 44 38
13 244 37 24
14 207 29 16
15 182 21 10
16 161 16 7.0
17 145 12 4e?
18 148 13 542
19 184 s1 25
20 201 30 16
21 181 21 10
22 157 23 9.7
23 138 25 903
26 132 27 96
25 131 29 10
26 123 30 10
27 115 32 9.9
23 109 34 10
29 107 36 10
30 103 39 11
31 101 46 13
TOTAL 9098 - 1077.4

TOTAL DISCHARGE FOR YEAR (CFS-DAYS)
TOTAL LDAD FDR YEAR (TDNS})

MEAN
DISCHARGE
(CFS)

408
365
332
327
315

289
261
239
24n
274

283
253
248

563

B20
881
617
570
786

865
725
568

364

309
420
1530
2710
2470
1820

20622

MEAN
01 SCHARGE
(CFS)

MAY

ME AN

CONCEN=

TRATION L0AD

MG /L) (TONS)
19 21
20 20
22 20
22 19
20 17
16 12
15 11
18 12
19 12
18 13
16 12
17 12
20 13
22 15
22 33
28 62
20 48
19 32
22 34
21 45
23 54
17 33
16 25
14 17
13 13
14 12
16 18
52 240
88 658
46 307
35 172
- 2012

AUGUST

MEAN

CONCEN=

TRATION LDAD

MG /LY (TONS)
57 16
66 17
65 16
61 15
54 13
46 15
41 92
38 Te6
38 603
38 6ol
35 5.5
31 5.0
29 49
27 “e?
26 4e3
28 4eb
32 Sad
36 Se6
38 6eB
39 T.
37 6e3
35 5¢6
34 562
36 Se4
37 5e2
37 4eb
37 446
38 4eb
39 4.5
38 43
35 4e0
- 22945

MEAN
DISCHARGE
(CFS)

1310
1110
954
734
560

441
358
339
304
2N

n3
560
531

314

261
231
205
293
204

201
265
247

256

1120
3160
3500
2620
1700

23308
MEAN

DISCHARGE
(CFS)

JUNE

MEAN
CONCEN~
TRATION
{MG/L)

SEPTEMBER

MEAN
CONCEN=
TRATION
(MG/L)

LOAD
(TONS)

LOAD
(TONS)

3.9
5.0
5e4
4o
3.9

251539
4248644



STREAMS TRIBUTARY TO ST, CLAIR RIVER 89

04159500 BLACK RIVER NEAR FARGO, MICH.
(International Hydrological Decade River Station)

LOCATION.--Lat 43°05'32", long 82°37'05", NW} sec.32, T.8 N., R.16 E., St. Clair County, at gaging station at bridge
on Norman Road, 2,1 miles east of Fargo, 5.3 miles upstream from Mill Creek, and 12 miles northwest of Port
Huron.

DRAINAGE AREA (revised).--480 sq mi.

PERIOD OF RECORD, --Sediment records: May to September 1966 (daily), October 1966 to September 1968 (periodic).

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SUSPENDED SUSPENDED
CONCEN-  SEDIMENT CONCEN- SEDIMENY

DISCHARGE TRATION D ISCHARGE DISCHARGE TRATION ECISCHAFGE

DATE TIME (CFS) (MG/L) (TONS/DAY) TIME (CFS) {MG/L) {TCAS/CAY)
acT 15, 1967 1830 49 192 25 JUN 284 1615 1320 106 378
NOV  Qeevene 163C 240 48 31 JUL 124000 1830 85 17 25

NOV 24,4000 1540 332 26 23 JUL 24c00cee 1730 36 99 9.6
JUN 13, 1968 1200 131 38 13 AUG leaeere 1l10¢C 32 186 16

JUN 260000ee 1900 1169 182 570 SEP l4asecea 1330 26 S0 5.8

04164000 CLINTON RIVER NEAR FRASER, MICH.

LOCATION,--Lat 42°34'40", long 82°57'00", NW} sec.20, T.2 N., R.13 E., Macomb County, at bridge on Garfield Road,
800 ft upstream from gaging station, 2 8 miles north of Fraser, and 4.2 miles upstream from North Branch.

DRAINAGE AREA.--445 sq mi,
PERIOD OF RECORD, --Sediment records: March 1966 to September 1968 (periodic),

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1?6g
SUSPENDED USPENLCED

CCNCEN-  SEDIMENT CONCEN-  SECIMENT

NISCHARGE TRATION DISCHARGE D1SCHARGE TRATION DI1SCHARGE

DATE TIME (CFS) (HG/L) (TONS/DAY) DATE TIME (CFS) (MG/L) (TCAS/CAY)
oCT 10, 1967 1030 220 61 36 JAN 29¢scesnne 1800 1780 3es8 18¢€C
NOV L7, .o Daro 397 263 282 JAN 30, . 1130 233C 69 434
DEC 2 aee 1000 912 412 1010 € FEB leaeaas 1000 1620 152 84C
JAN 28, 1968 0930 543 285 418 MAY 26.00aae 0830 17¢ 399 1€3
JAN 2Beaacce 160C 1420 226 866 JUN 17 . 1810 263 36 24

JAN 29400000 1015 1130 392 1200
STREANMS TRIBUTARY TO LAKE ERIE

04176500 RIVER RAISIN NEAR MONRCE, MICH,
(International Hydrological Decade River Station)

LOCATION, --Lat 41°57'50", long 83°32'50", Monroe County, at hridge on Ida Maybee Road, 0.9 mile upstream from gaging
station, 4.1 miles downstream from Saline River, and 8.4 miles west of Monroe,

DRAINAGE AREA,--1,034 sq mi,

PERIOD OF RECORD,--Water temperatures: March 1966 to September 1968,
Sediment records: March 1966 to September 1968.

EXTREMES. --1967-68:
Sediment concentrations: Maximum deily, 1,430 mg/l Dec., 22; minimum daily, 2 mg/1 Feb, 17, 23, 26,
Sediment loads: Maximum daily, 28,000 tons Dec, 22; minimum daily, 2.2 tons Feb. .
Period of record:
";e§ t;:per;;ures (1966-67): Maximum, 30,0°C June 29, 1968, June 14, 1987; minimum, freezing point Jan, 18,
eb, 1967,
Sediment concentrations: Maximum daily, 1,430 mg/l Dec, 22, 1967; minimum daily, 2 mg/1 Peb, 17, 23, 26, 1968
Sediment loads: Maximum daily, 28,000 tons Dec, 22, 1967; mininu.m daily, 1.4 tons Aug, 8, 9, 1966, Aug. 17, 1967.

REMARKS, --Flow affected by ice Jan, 2-28, Feb, 1-3, 14-26, Mar, 1-4, Sediment loads were computed by subdividing
day on Oct, 17, Dec, 11, 21, Jan, 29, Mar, 16, 26, May 16, 27, June 25, 26, Occasional slight diurnal fluctu-
ations caused by powerplants upstream,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(ONCE-DAILY MEASUREMENT BETWEEN 1600 AND 1900)

nay ncr NIV nec JAN FEB MAR apR “AY JUN Jut AUG SEP
1 10,0 6.0 0.0 21.0
K 1an 4.0 0.0 20.0
3 1.0 3.0 0.0 21.0
“ 12.0 3.0 0.0 21.0
5 1249 0.0 21.0
5 12.0 - 0.0 -—— 21.0
’ 1200 - -— - 20.0
q - 0.0 - -- 21.0
2 1140 g0 -— 21.0
Ab] o .o - 21.0
11 --- - 1.9 23,
1 17,0 A 1.0 23.0
" 1740 0.0 1.0 2440
16 -—- 1.0 26440
15 13,9 1.0 2440
18 12,0 _— -—- 23.0
1 12,0 ) - 2440 22.0
1a 11.0 - 3.0 2440 23.0
19 11.0 0.0 5.0 2640 23.0
kel 1, %] 647 2640 22.0
21 2.0 3.0 ==

22 12,0 2.0 ——-

23 13,0 2.0 -

24 12,0 - ——- -——
25 TN 4.0 --- -
26 10.0 640 —

27 TN 70 23.0

> 7.0 Q.0 2440

20 7.0 -—- -—-

N Re0 10.0 -

2 5.0 == 9.0 2640

AVERAGE 17,5 — — - - a— - . - .- - —



STREANS TRIBUTARY TO LAKE ERIE
04176500 RIVER RAISIN NEAR MONROE, MICH,--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN~- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGF TRATION LOAD
0AY {CFS) {MG/L) 1TONS) (CFS} (MG/L) {TONS) (CFS) TMG/L) {TONS
1 87 52 12 318 31 27 352 34 32
2 105 54 15 670 25 45 356 36 35
3 100 53 14 748 16 32 519 29 &1
& 98 51 13 1180 53 169 189 18 3R
5 83 51 11 1170 54 171 %5 16 41
] 15 53 11 1070 46 133 1170 8 25
14 69 53 9.9 934 43 108 1600 5 22
8 65 47 8,2 7712 32 61 1570 o k1)
9 67 34 642 628 35 59 1520 10 41
10 87 31 7.3 526 27 38 1530 13 54
11 81 25 5.5 419 21 27 3170 156 14600
12 as 32 7.3 526 30 43 3470 206 1930
13 144 34 T.1 610 33 B4 3310 115 1030
14 75 30 6.1 676 24 44 3160 67 572
15 98 28 T.4 610 17 31 2870 46 341
16 226 3% 21 586 17 27 2530 &4 301
17 435 83 112 550 22 33 2100 40 227
18 1190 218 T00 760 26 53 1550 31 130
19 1040 59 166 913 29 7L 1360 27 99
20 1020 50 138 955 31 80 1310 23 /1
21 864 4 103 922 39 L34 2440 453 4260
22 688 45 84 812 34 75 7240 1430 2R000
23 414 41 52 735 52 103 6490 %0 16500
. 24 358 39 38 681 55 101 6570 364 6460
25 304 29 24 619 34 57 6420 113 1960
26 217 22 1e 562 20 30 5290 43 6l4
21 21T 36 27 505 16 22 3860 45 “69
28 264 15 1 449 10 12 2990 43 347
29 21 18 13 408 11 12 1990 45 262
30 304 30 25 391 24 25 1500 43 174
31 304 52 43 - - - 1180 %3 137
_ToTAL 9554 - 1714 20825 - 1846 81151 -- 65641
JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
OISCHARGE TRATION LoA0 DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
oAy (CFS) MG/L) 1TONS) (CFS) (MG/L) C(TONS} (CFS) (NG/L) (TONS
1 1070 56 162 4D00 166 1790 350 A ST
2 1000 66 178 5000 98 1320 340 S L)
3 950 12 185 7000 45 851 330 4 3.6
“ 900 83 202 T700 20 416 330 4 3.6
5 850 144 177 6750 9 164 329 “ 3.6
& 800 T4 160 5300 11 157 326 “ 3.5
7 750 15 152 3960 5 53 362 “ 3.9
8 100 73 138 3010 S 4“1 367 “ 4.0
9 680 70 129 2320 5 31 387 8 R4
10 640 66 114 1710 5 23 395 7 7.5
11 620 58 97 1350 5 18 402 5 Sete
12 600 52 84 1060 5 14 “19 7 7.9
13 580 55 86 a6 s 13 463 8 10
14 570 68 105 850 5 11 293 1L 12
15 560 83 125 800 “ 8.6 396 9 9.6
16 560 85 129 720 3 5.8 676 52 104
17 550 T4 110 670 2 3.6 1110 T4 222
18 550 56 a0 620 3 5.0 1690 114 520
19 540 40 58 600 3 4.9 1750 113 534
20 530 as 50 550 5 Tet 1640 82 163
21 520 32 45 520 3 “e2 154D 63 262
22 520 30 42 500 3 4ol 1530 45 186
23 520 30 42 470 2 2.5 1450 44 172
24 510 24 33 450 “ 4.9 1350 54 197
25 500 18 24 420 3 3.4 1370 63 233
26 500 16 22 400 2 2.2 2330 180 1180
27 500 16 22 37l 7 7.0 3210 1rr 1530
28 800 20 43 365 11 11 3060 118 975
29 3220 54 504 4«19 9 10 2890 a1 710
30 4320 167 1710 -- - - 2360 45 287
31 4010 235 2540 -- - - 1830 “9 242

TOTAL 29920 -— 7548 58821 - 4986.6 35374 Ed 7810.3



STREAMS TRIBUTARY TO LAKE ERIE 71

04176500 RIVER RAISIN NEAR MONROE, MICH,--Continued
SUSPENDED SEDIMENT, WATER YEAR DCTOBER 1967 TO SEPTEMBER 1968
APRIL MAY

UNE
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATIDON L0AD OISCHARGE TRATION L0AD DISCHARGE TRATION LOAD
DAY (CFS) (MG/L) (TONS} (CFS) (MG/L) (TONS) (CFS) (MG/L) (TONS
1 1390 “7 176 450 26 32 4600 48 596
2 1120 44 133 410 27 30 3840 133 342
3 987 “0 107 380 26 27 2980 41 3130
4~ 1580 %5 192 370 25 25 2290 40 267
5 2010 59 320 370 26 26 1670 3@ 176
6 2140 39 225 380 24 25 1180 35 112
7 2100 47 266 3a0 22 23 927 2R 10
8 1850 37 189 354 22 2t 748 23 “6
9 1600 29 125 372 21 21 634 23 39
10 1400 31 117 410 21 23 578 23 36
11 1200 46 149 496 29 39 5318 24 35
12 1100 52 156 425 24 28 496 27 36
13 1000 16 97 190 39 41 452 26 32
14 950 32 B2 376 30 30 420 22 25
15 900 31 75 358 24 23 415 23 26
16 900 35 85 778 135 406 380 26 25
17 a00 36 73 1340 140 S07 344 2T 25
18 750 35 11 1310 53 187 136 26 24
19 700 3s 66 1210 57 186 308 22 18
20 680 346 62 1020 45 124 282 23 18
21 610 30 54 826 35 78 2712 23 17
22 660 31 55 712 29 56 217 23 17
23 660 19 69 640 2a 48 286 21 16
24 650 29 51 563 26 40 313 23 19
25 640 24 41 Sl4 25 35 T2 112 280
26 630 24 41 502 51 69 4120 77 8770
27 600 27 44 3091 611 5360 6970 300 5650
28 560 29 bt 6000 333 5390 5720 185 2860
29 520 27 38 6090 206 33190 4500 128 1560
30 480 26 34 5480 108 1600 4510 66 A04
31 - - - 5060 T2 984 - - -
TOTAL 31267 - 3235 41061 - 18874 51098 - 22251
JuLy AUGUST SEPTEMBER
1 %020 44 %78 950 52 133 2648 30 20
2 3120 43 362 860 %9 114 266 37 23
3 2600 39 274 800 &7 102 261 %2 30
4 1800 42 204 750 44 a9 256 45 31
5 1200 46 149 700 42 79 270 39 2R
6 1300 38 133 640 42 73 270 35 26
7 1000 27 73 640 45 78 250 34 23
8 850 26 60 800 47 102 240 a5 23
9 850 53 j¥44 1400 42 159 230 40 25
10 871 45 106 2000 42 221 240 41 27
1 920 22 55 1300 “4 154 260 35 75
12 1030 31 86 861 42 93 280 31 ?3
13 1010 33 Q0 756 40 82 280 27 2n
14 1000 33 A9 648 “2 73 270 27 20
15 900 39 95 534 47 68 250 10 20
16 800 36 78 681 69 127 250 24 16
17 700 38 12 12720 100 329 250 25 17
L8 700 44 a3 1300 86 302 250 23 16
19 700 33 62 1180 65 207 250 19 13
20 600 25 41 917 52 129 250 " 12
21 550 26 39 725 40 78 270 20 15
2? 500 2R 38 59R8 32 52 290 29 23
23 450 35 3 s12 0 41 300 23 19
264 470 42 53 467 28 34 310 20 17
25 Q00 39 95 395 30 37 300 31 25
26 1800 29 161 348 36 14 290 22 17
27 1700 36 165 320 36 31 280 16 12
28 1500 52 211 294 28 22 270 14 10
29 1400 62 234 260 23 16 270 22 16
30 1300 62 218 2649 24 16 260 33 23
31 1100 57 169 239 26 17 - - -
TOTAL 37641 - 4118 23324 - 3098 7961 - 6l%
TOTAL D)SCHARGE FOR YFAR (CFS5-DAYS) 427997
TOTAL LOAO FOR YEAR (TONS) 1641736.9

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMENT DISCHARGE AND PARTICLE SIZE, WATER YEAR OCTOBER 1967 TO SEPTEMBER
1968
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; Py PIPET: S« SIEVE;
Vs, VISUAL ACCUMULATION TUBE: W, IN DISTILLED WATER}

i SUSPENDED SEDIMENT
;ERA CconcE SUSPFNOED ME THOD
- N-  SEDIMENT PFRCENT FINER THAN THE SIZF (IN MILL
TURE DISCHARGE TRATION OISCHARGE ¢ [HETERST InDICATFO ANQ{V-
CATE TIME ( C) (CFS) (MG/L) (YONS/DAY) .002 .004 .00R .0l6 031 .062 .125 .250 .500 1.00 2.00 SIS
DEC 12, 1450 3540 269 2570 58 T2 7o 90 9
5 98 100 —_ - - -
JAN 30, 1700 4330 162 1890 52 65 76 aa 94 96 100 - -- - 25::
:AN 30.. 1700 4330 162 1890 11 31 57 91 9% 95 100 - -- - S8N
AY 27.. 1130 2950 BOT 6430 se 71 TR 85 92 98 lon - == - - SCAW



2 STREAMS TRIBUTARY TO LAKE ERIE
04185300 TIFFIN RIVER AT EVANSPORT, OHIO

LOCATION, --Lat 41°25'38", long 84°23'22", Defiance County, on left bank at upstream side of bridge on State High-
way 191, 0.4 mile east of center of Evansport, 1,300 ft downstream from Brush Creek, and 6.5 miles downstream
from Beaver Creek.

DRAINAGE AREA.--541 sq mi.

PERIOD OF RECORD. --Chemical analyses: June to September 1968.
Water temperatures: June to September 1968,

REMARKS. -~Interruptions in the record were due to malfunctions of the instrument, No discharge records available,

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, JUNE TO SEPTEMBER 1968

JUNE JULY
SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER~
DAY (MICROMHOS PH OXYGEN ATURE (MICROMHOS pH OXYGEN ATURE
AT 25°C) (MG /L) {°c) AT 25°C) (MG/L) cy
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

1 - - - _— — _— —- - - - - — S

2 - - — — - _— _— - _— _— _— -—

3 - - -— . -— - — _— - - -

4 — — — — — _— — - _— - — -

5 i - - . - . - - — - — — -

6 — - - -—

7 — - -

8 — _— - — - - - -—

9 - - — — - -— — - - - - JS—
10 - - — e e - — - -- - - - - -
11 - - - - - -— - - —— - - -— -
12 590 550 7.6 7.3 6.6 23 22 - ~
13 590 560 7.7 7.6 9.1 22 20 -

14 610 580 7.8 7.7 12,5 21 20 -
15 620 580 7.8 7.7 - - 21 20 - - - -
16 620 570 7.8 1.7 -— - 21 20 - - - - -
17 620 560 7.8 7.7 21 20 - - - -
18 620 580 7.9 7.7 20 19 - - - -
19 640 560 8.0 7.7 21 19 - - -— -
20 650 600 8.0 7.8 - - 21 19 bt - - bt -
21 640 600 8.0 7.8 21 1e - =
22 640 580 8.1 7.7 22 20 -
23 650 530 8.2 7.8 23 21 -~ — -~ -= - ==
24 630 580 -— Rd _— - 6320 570 8.6 7.5 23 23
25 - - - -— - - — 630 550 8.7 8.3 23 22
26 - el - - 600 330 8.4 8.0 23 21
27 — - - 470 420 8.2 8.2 22 21
28 - 520 450 8.3 8,2 22 20
29 - 540 510 8.4 8.3 21 19
30 - 570 540 8.4 8.3 20 18
31 - - - -- - - —— €20 50 8.6 8.4 20 19
AUGUST SEPTEMBER
SPECIFIC SPECIFIC

CONDUCTANCE DISSOLYED TEMPER~ CONDUCTANCE DISSOLVED TEMPER-

DAY (MICROMHOS PH OXYGEN ATURE (MICROMHOS pH OXYGEN ATURE
AT 25°C) (MG/L) ey AT 25°C) (MG /L) (°c)

MAX NIN MAX MIN MAX MIN MAX KIN MAX MIN MAX MIN MAX  KIN MAX MIN

1 600 560 8.6 8.2 - - 21 19 760 620 8.5 8.4 6.0 5.0

2 630 560 8.7 8.4 21 19 770 650 8.5 8.3 5.2 4.6

3 640 580 8.7 8.4 21 20 750 650 8.6 8.4 5.3 3.8

4 600 570 8.5 8.4 22 21 720 640 8.7 8.4 5.5 3.4

5 600 550 8.4 8.4 - - 22 21 710 600 8.6 8.4 5.3 3.7

6 630 530 8.4 8.3 12.3 10.5 25 22 740 630 8.4 8.3 4.6 3.3

7 600 570 8.4 8.2 11.0 9.8 25 23 750 620 8.4 8.1 5.7 3.8

8 640 560 8.4 8.1 12.7 5.4 25 23 730 610 8.7 8.3 6.3 4.1

] 670 €10 8.2 8.1 5.5 4.7 26 23 750 620 8.8 8.3 5.3 4.3
10 660 600 8.2 8.1 5.5 5.0 25 23 700 590 8.3 8.2 5.0 4.3
i1 680 580 8.2 8.1 5.6 4.9 23 21 690 590 8.3 8.1 6,3 3.6
12 €90 630 8.2 8.2 5.6 5.0 22 20 680 590 8.1 8.0 8.0 6.0
13 670 580 8.2 8,2 6.0 5.4 22 21 700 580 8.4 7.9 7.8 3.0
14 670 590 8.2 8.2 6.1 5.6 22 21 700 590 8.2 7.8 5.5 3.0
15 680 630 8.3 8.2 6.3 5.6 -— - 680 580 8,3 8.1 4.5 3.4
16 720 600 8.4 8.1 5.7 5.3 — - 680 600 8.5 8.0 5.0 3.5
17 680 560 8.2 8.1 5.8 5.2 - 710 590 8.2 8,1 3.6 2,5
18 670 580 8,1 8.0 6.2 5.3 - 710 620 8.1 8.0 5.4 1.8
19 600 450 8.1 7.8 6.1 5.4 - 650 560 8.1 7.9 6.2 4.1
20 560 510 8.0 7.9 6.1 5.0 - 710 580 8.0 7.9 8.1 3.7
21 580 520 8.3 8.0 5.9 5.1 - -- - - —-— -

22 590 540 8.1 7.9 5.8 4.8 - — - -— -— -
23 630 560 8.3 8.1 5.3 4.6 - - - - - -
24 650 590 8.2 8.1 5.2 4.6 -— - - - - -
25 650 590 8.4 8,1 5.3 4.3 — - - - -— - - —
26 710 640 8,2 8.2 5.2 4.6 — - -_ - -— - - -
27 750 680 8.4 8,2 5.2 4.4 - - —
28 760 680 8.4 8.3 6,2 4.6 - - -
29 720 640 8.4 8.1 6.2 5.7 - - -
30 730 660 8.5 8.3 6.6 5.1 -— - - — ——
31 750 600 8,5 8.4 58 5.0 _— e - -~— - — -— -



STREAMS TRIBUTARY TO LAKE ERIE

04185600 MAUMEE RIVER AT DEFIANCE, OHIO

LOCATION, --Lat 41°16%43", long 84°23'07', Defiance County, at waterworks on right bank at Defiance, about 300 ft
upstream from Tiffin River, 1,8 miles upstream from Auglaize River, and 6 miles upstream from gaging station
near Defiance,

DRAINAGE AREA.--3,094 sq mi (includes Tiffin River),

PERIOD OF RECORD,--Chemical analyses: January 1966 to September 1968,

Water Temperatures: January 1966 to September 1966,
EXTREMES. --1967-68:
Specific conductance; Maximum daily, 1,030 micromhos Oct. 14; minimum daily 240 micromhos Dec, 22, 23,
Dissolved oxygen: Maximum daily, 15,0 mg/l or greater on several days during October, April and uay, minXmum
daily, 1,1 mg/l June 25, 26
Water temperatures: hximum 28 0°C on several days in June to August; minimum, freezing point on many days
during January to March,
Periocd of record:
Specific conductance: Maximum daily, 1,030 micromhos Oct, 14, 1967; minimum daily, 240 micromhos Dec. 22,
23, 1967,
Dissolved oxygen: Maximum daily, 15.0 mg/l or greater on many days during May to July, September to December
1968, October 1967, April and May 1968; minimun daily, 0.2 mg/l Aug. 23, 1966.
Water temperatures: Maximum, 32,0°C July 3, 1966; minimum, freezing point on many days during January and
December 1966, January to March 1967, and January to March 1968.

REMARKS.--In addition to the continuous recorder, samples were collected three times a week by a local cbserver,
Partial analyses were made on the maximum and minimum specific conductance of the samples collected each
month, Dissolved oxygen concentrations listed as 15.0 mg/l1 represent concentrations of 15,0 mg/1 or greater,
due to instrument limitations. Interruptions in the record were due to malfunctions of the instrument, No
discharge records available,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
01s- SOECT-
SOLVED NON= FIr
SOLTDS CAR- FOND-
BICAR- CAR- CHLO- FLUC- (RESI~  HARD- RNNAYE HCTANCE
TIME BONATE  BONATE SULFATE  RIDE RIDE NITRATE  DUE AT  NESS HARD=  (MICPN~ PH
DATE {HCO3)  1CD3) (504 oL iF) tND3) 180 €) (CA,MG}  NESS MHDS )
orr.
Obuess 99130 262 G 152 66 1.1 7.3 567 326 n LLL) 7.4
2744. 1300 248 ) 91 34 .7 9.5 404 2an Rl 4583 L]
NOV.
03... 13c0 244 n 113 a6 N 14 462 36 1rs 714 7.2
13... 1509 196 0 121 34 .5 36 «32 31 149 Aa0 7.2
DEC.
Ol... n730 198 12 134 37 .6 a0 snR 363 161 T 4.7
7240 0R30 128 0 4t .0 .3 19 210 152 57 299 7.4
JAN.
24a0. 1230 230 16 128 72 o6 1.7 550 339 122 AL7 R.7T
3laes 1200 92 c 35 9.0 .3 12 172 125 s 768 R.?
FER.
5., 0992 96 0 3¢ 1c .2 18 216 138 59 286 7.3
28040 3830 256 “ 117 28 .5 14 490 56 139 72" R.2
YAR .
Obass 0830 240 16 128 32 b 14 484 254 131 758 8.6
08... 0900 256 o 120 28 .4 14 446 34 1264 71 L
APR,
09..s 1645 160 [ 79 16 .1 4.9 314 23R 17 4a? TR
294 1000 756 0 111 24 .2 5.5 446 322 112 481 7.7
Ay
13... 103C 248 0 1cs 3c .5 a.5 422 314 1t 694 R.2
17400 1000 138 o 42 12 o2 17 226 16R 55 65 7.
JUNE
2leea 1030 278 c 108 2R L 2.5 43R 347 1?2 500 7.6
2B4ses 1030 4o 0 50 12 .3 19 274 186 69 4C? 7.7
JuLy
12... 2830 244 [ 88 2¢ o4 14 406 302 1n? A15 7.6
1840 0830 178 0 67 19 .3 12 300 219 73 @Al a.0
AUG.
09,44 0900 204 12 99 L] .3 11 428 296 1re 6725 8.6
21ees 0745 160 10 53 12 .5 12 286 216 66 475 a.8
SEPT.
18... 2800 300 0 115 40 .8 .9 692 133 a? 758 2.0
27... na3o 196 0 67 22 .5 10 316 237 72 505 7.6
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STREAMS TRIBUTARY TO LAKE ERIE

04185600 MAUMEE RIVER AT DEFIANCE, OHIO--Continued

SPECIFIC CONDUCTANCE, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1867 TO SEPTEMBER 1968

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)

MIN

960 860
970 860
920 780
900 850
880 850
900 860
950 900
980 930

1030 930

1010 910
920 860
970 890
910 750
780 720
830 720
720 600
610 560
740 600
770 710
770 710
730 670
710 650
700 670
800 690
SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)

MAX MIN
510 470
530 500
550 530
570
610
660

750 740
740 730
770 730
770 740
830 770
830 780
780 770
900 770
200 820
820 770
780 680
680 540
540 440
440 310
340 250
270 250

OCTOBER

o

BBANUNN WRRNE RRRLR NOOUN NPOO® VPROG

-
[X)
o
=

PPOOND NBNEO KNOO® ROMNR BNNNE NDWNGOO

CLRHAND NNORO OOHRDR TONNR W

NOMON® OPENY ANOAT OONE® ®

JANUARY
DISSOLVED
OXYGEN
(MG/L)
HAX

MN

10.7
10.6
10.4

9.4 9,2
9.3 8.9
9.0 8.6
8.8 8.6
8.8 8,7
8.7 8.3
8.3 8,3
8.3 8,1
8.7 8.3
9.5 8.6
1l0.0 9.5
10.0 9.7
lo.6 9.6
11.2 10.6
11.3 10.6
11.5 0.7

0
[
[
0
o
0
[]
o]
[
o
0
1
1
1
1
2

HrRROOO OOO0O0 00000

NOVEMBER
SPECIFIC
CONDUCTANCE ~ DISSOLVED
(MICROMHOS OXYGEN
AT 25°C) (MG/L)
MAX MIN  MAX MIN
-- -- 6.0 4.5
810 730 6.9 3.8
840 680 7.5 6.3
750 890 8.0 7.3
690 550 9.0 7.1
710 600 11.0 8.8
720 630 9.0 7.1
720 680 -- --
740 670 - -
710 660 -  ~--
700 630
710 620
680 800
740 680 -- -
740 890 - --
780 710 -~ -
720 710 8.8 8.7
710 690 8.7 8.5
720 690 8.5 7.9
720 650 8.0 7.4
690 650 8.0 7.4
710 690 8.0 7.7
730 700 8.2 7.7
730 710 8.1 8.0
720 710 8.2 7.9
720 710 8.1 7.8
710 700 8.6 7.9
700 680 9.0 8.6
710 690 9.1 8.9
720 700 9.5 9.0
FEBRUARY
SPECIFIC
CONDUCTANCE ~ DISSOLVED
(MICROMHOS OXYGEN
AT 25°C) (MG/L)
MAX MIN  MAX  MIN
280 260 12,0 11.0
300 280 11.6 10.9
300 290 12.0 10.8
290 280 12.3 11.1
290 280 12.9 11.2
300 280 12.1 11.3
340 300 11.8 10.8
380 340 10.8 10.4
390 370 10.4 9.5
450 390 9.7 9.2
530 440 10.3 9.3
510 470 12.6 9.8
510 500 12.6 12.5
510 490 12.5 12.2
550 510 12.2 12.0
590 540 12.0 11.6
600 580 11.7 11.5
630 600 11.5 11.3
630 610 11.3 11.2
640 610 11.2 11.1
660 630 11.2 11.0
690 650 11.0 10.6
710 690 10.7 10.5
720 700 10.6 10.4
730 710 10.5 10.2
740 710 10.3 9.9
740 730 10.0 9.8
730 720 9.9 9.8
730 720 9.9 9.8

=

NNWAD DRNNE NNRRL NNOPE NRNO®
HRENWGR RRbRBh RRRWON WON®EN ORROG O®

£ ad
£ TRR

10000 OFHOOO RRKEKEKF HKEFHEN NOOWN NWOsw
10000 ©OO00O 00000 O0O0OKH NNNNN NNWWON

]
1
]
1

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
720 710
730 640
640 520
600 500
580 490
500 460
510 460
520 500
520 480
480 370
430 380
440 410
450 420
430 410
440 420
440 430
450 430
460 440
470 450
500 470
500 310
310 240
270 240
290 270
320 290
340 320
390 340
390 360
450 390
480 420
480 450

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
730 710
740 720
760 740
790 750
780 750
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DISSOLYED
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STREAMS TRIBUTARY TO LAKE ERIE

04185600 MAUMEE RIVER AT DEFIANCE, OBIO--Continued

SPECIFIC CONDUCTANCE, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1968

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
480 480
500 480
530 500
510 270
310 290
330 300
390 330
460 390
490 460
540 480
530 340
530 400
580 530
610 580
610 590
640 610
630 610
650 610
650 640
740 640
660 640
660 650
680 660
700 660
690 660
690 650
680 660
680 650
680 600
700 640
SPECIFIC

CONDUCTANCE
(MICROMHOS
AT 25°C)
uAX MIN
500 490
510 500
510 500
530 510
530 520
550 530
560 550
580 560
590 580
590 580
590 580
620 590
630 580
530
590 530
660 590
660 560
560 470

APRIL

DISSOLVED
OXYGEN
(MG/L)

MIN
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SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
660 630
630 530
660 630
630 590
650 590
660 650
660 650
700 660
690 670
670 620
630 620
660 630
700 660
700 700
700 600
600 370
370 280
390 270
460 390
510 460
530 510
550 530
580 550
610 580
640 610
650 430
460 300
460 300
410 380
430 390
800 430
SPECIFIC

CONDUCTANCE

(MICROMHOS

AT 25°C)

MAX MIN

620 590

630 530

530 470

540 490

490 390

400 380

430 390

450 430

450 440

440 410

410 360

450 370

450 430

450 420

480 450

510 480

540 510

570 540

580 570

590 570

600 590

590 580

580 560

570 560

MAY
DISSOLVED

OXYGEN

(MG/L)
MAX  MIN
15.0 15.0
15,0 15.0
15.0 13.2
15.0 11.6
13.6 9.2
15.0 9.5
15.0 13.0
15.0 12.7
13.5 10.3
13.3 10.2
11.¢ 8.4
11,0 7.2
10.1 7.5
9.7 6.8
11.2 6.6
9.5 4.9
5.8 4.8
6.2 5.7
6.2 -

AUGUST

DISSOLVED
OXYGEN
(MG/L)

MAX  MIN

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
470 460
470 450
490 470
500 490
530 500
550 530
620 590
630 590
650 630
650 630
660 650
680 650
690 660
700 670
700 680
710 660
690 650
660 620
700 590
590 450
560 500
510 440
440 390
450 400
480 450
SPECIFIC

CONDUCTANCE
(NICROMHOS

AT 25°C)

MAX MIN
600 560
610 560
620 600
630 620
640 620
640 630
650 640
640 630
680 640
710 680
720 690
690 680
730 690
750 730
750 730
750 720
720 710
760 720
720 710
710 560
720 570
710 670
670 630
640 620
630 570
570 510
510 500
550 500
550 540
560 550

JUNE

DISSOLVED
OXYGEN
(MG/L)
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7% STREAMS TRIBUTARY TO LAKE ERIE
04188200 AUGLAIZE RIVER AT CLOVERDALE, OHIO

" tream

TION,--Lat 41°01'08", long 84°17'20", Putnam County, on left bank at old bridge abutment, 0.15 mile ups

LDCAf:om bridge on State Roats 114, 2.5 miles upstream from Blanchard River, 4.5 miles downstream from Ottawa River,
and 0,8 mile east of Cloverdale.

DRAINAGE AREA,--713 sq wi,

PERIOD OF RECORD,--Chemical analyses: June 1967 to September 1968,
Water temperatures: June 1967 to September 1968,
- local observer Partial
REMARKS ,—-In addition to the continuous recorder, twice-weekly samples were collected by & .
analyses were made on maximum specific conductance and minimum specific conductance of the samples collected
each month, From Oct, 1 to Apr. 8 no records are available due to malfunctions of the instrument, No discharge
records available,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 3967 TO SEPTEMBER 1968

jal AT SPEC -
SOLVED NON- e1r
N soLins CAR- DathEd
BICAR- CAaR- cHLO- FLYO- {PEST~ HARN- PNNATE UCTANCE
TIME RONATE A0NATE SULFAYE RINF RINE NITRATE NUE AT NESS HARD- {MICRO~ PH
(KCO3) (€231 1sn4) tcL) (F) {NP3) 180 ) (CALMG) NESS MHNS)
120 . 172 < 293 Q< 1.2 54 RS4 42F 2885 1297 7.3
15 « 118 26 173 71 oA Tet 544 262 122 739 R.7
-- 172 ¢ 136 52 .6 2n 378 276 135 58 1.2
lat ™ 176 . 195 .13 o7 c6 626 38" 236 Q5™ Tet
1357 92 . 5¢ 22 .2 22 258 lat L 233 7.7
172, 186 16 13 32 b a7 LR LYy 165 635 Rab
1400 152 s 79 2u .2 ar 3R 242 117 479 Re2
1307 244 . 217 62 5 a7 T1A “hé 266 1727 7.0
1ue 1948 " 2.5 hE .7 R2 692 “4” 278 13" 5.9
1 12 - sS4 ” .3 20 240 168 84 ate R.2
135° 156 € a8 2K b 26 362 257 122 556 Tete
163 23R - 162 56 5 29 SR8 9¢ 2r 877 T.b
113 193 . 194 7. .7 58 642 are 212 1720 -
1940 112 - 57 16 3 & 292 2r3 111 447 —_—
262 244 4] 187 Ab b 18 608 2RA 17R 943 Tar
lal” 136 i &" 14 b 5 338 215 To4 465 1.7
165 138 n 197 b6 7 42 627 38" 22F GRA -
19¢ 152 U &2 2 ol 6.2 274 2nr 16 apn T.7
e 188 2 54 14 . 1~ 2Rh 218 L “er -
150" 218 . 176 52 .7 2q 614 244 185 o14 —_—
PRI 1R2 240 9 i 49 132 39" 241 1127 -
1our 230 v 153 ha R 1? 55¢ 3132 143 86" -—
SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES APRIL TO SEPTEMBER 1968
APRIL MAY
SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER~-
DAY  (MICROMHOS pH OXYGEN ATURE (MICROMHOS pH OXYGEN ATURE
AT 25°C) (MG/L) o) AT 25°C) (MG /L) (°c)
MAX MIN  MAX MIN MAX MIN MAX MIN MAX MIN  MAX MIN MAX  MIN MAX MIN
1 - - — - -— - 950 900 8.3 6.0 5.3 18 16
2 - - P — 980 910 8.3 5.4 5.0 19 14
3 - P — - - - OEE g .
3 = - = - - - = - - I = O
5 - — - — - - - - e e e R
6 - - — — - — - —_— e e e — -
7 -~ — - - - - 930 830 8,4 8.1 9.0 8.0 18 17
8 - - - - - - 960 790 8.4 8.0 9.5 7.1 19 16
9 650 630 7.1 6.1 14 13 1020 900 8.2 8,0 10.8 6.2 22 17
10 680 640 7.0 6.5 15 12 950 860 8,3 8.1 6.8 3.7 21 18
11 680 630 7.6 6.4 14 11 940 900 8,1 8,0 5.3 4.5 18 17
12 730 650 7.7 6.6 17 13 990 880 8.0 7.8 5.4 3.3 17 16
13 740 680 8.4 5.0 17 15 1030 900 8,1 7.8 6.2 4.1 19 16
14 760 740 10.3 5.5 18 16 900 810 8.0 7.8 6.2 4.6 20 18
15 770 750 6.2 5.4 16 14 820 810 8.0 7,8 6.1 5.3 22 20
16 790 720 7.0 5.4 16 14 830 820 7.8 7.7 7.6 5.9 22 20
17 800 740 7.4 6.0 16 13 940 810 7.9 7.7 6.6 4.7 20 18
18 770 700 6.8 6.2 15 14 970 720 7.9 1.7 7.4 4.7 19 17
19 790 760 7.0 5.8 15 14 750 680 7.8 7.6 7.5 6.1 19 17
20 810 750 8.1 5.9 16 14 770 680 7.8 7.6 6.6 4.1 17 16
21 800 730 8.5 7.2 16 15 790 680 7.8 7.5 5.9 4.7 18 16
22 760 710 9.1 8.0 16 15 870 710 7.8 7.6 6.1 4.4 19 17
23 770 720 9.7 6.1 17 15 970 83 7.8 7.6 6,1 3.5 18 17
24 820 760 8.6 5.9 19 17 910 830 7.9 7.7 - = 17 16
25 930 790 9.5 5.9 19 16 930 800 7.9 7.5 e~ - 18 16
26 820 760 9.9 7.5 16 12 810 550 7.9 7.4 .- - 17 17
27 - -~ - - [E— 660 500 7.7 7.4 == == 17 16
28 - - P - - 500 430 7.6 7.3  ~- - 16 15
29 - - - - _— - 430 410 7.6 7.4 -~ - 16 15
30 - - - e -— - 480 420 7.7 1.5 —- - 16 16
31 - - — - R — 470 380 7.8 7.4 - - 17 16
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STREAMS TRIBUTARY TO LAKE ERIE

04188200 AUGLAIZE RIVER AT CLOVERDALE, OHIO--Continued

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES APRIL TO SEPTEMBER 1968

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
510 430
640 470
710 560
620 580
720 620
740 700
750 710
950 740
950 740
820 770
830 810
860 810
930 800
910 860
890 840
900 800

1030 850
1060 970
1010 910
870 740
880 860
900 860
870 850
910 840
890 770
880 510
600 470
470 440
480 440
540 480

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
610 570
930 560
840 560
620 560
580 530
530 450
500 470
660 490
730 660
700 390
390 360
480 390
550 460
590 530
630 580
710 630
800 870

1020 560
590 470
520 440
650 520
700 630
700 630
730 660
720 690
850 720
890 730
940 780
900 770
930 810
930 830

JUNE

PH

L) E
Janag E
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NNNE®R PEOOR EEPEED PEEPEE 0EEPD  MEE-T-]
POOHK WOOON UHHOD EREND COROD HOFRO®

AUGUST

PH

b
JIIFF NBNNN B
2z

CREPEE PEEEED NNNEN VNINN TVANS VN9
CHLUBR VWNNF CDPOD BE=NR AOARRE GOOOG

PEEPEE DEEED E®OEED NLNNY NNNNT 22NN
NOANOD RUARS HOOHHM COENG OUBHGD ANIDO

DISSOLVED
OXYGEN
(MG /L)
MAX  MIN

"

PDHOON CUORE® ALNGED NOEHW ®I

-
PRPRWEW NRHRHY PWOID OO0 ©©

WRWOR CONAEG RWOHO GAAOH A
PORD HHRDOR PNNRD GUAGO aH

DISSOLVED

TEMPER~-
ATURE

o)

MAX MIN

TEMPER-
ATURE
c)

MAY MIN

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
620 540
650 620
670 630
700 650
730 700
740 720
800 740
800 690
780 640
780 700

1090 670
1130 930
940 900
920 680
680 540
660 470
740 440
670 420
500 470
700 500
730 700
770 680
770 680
780 610
730 540
620 390
500 390
480 450
590 470
550 500
700 530

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
920 860
940 830

1150 850
1150 990
1080 870
900 810
950 810
1120 860
1000 840
850 790
1070 820
1080 920
1080 950
1150 900
960 820
960 760
910 830
930 870
870 840
1220 820
1220 1050
1150 950
1100 690
1050 840

1100 1010
1100 840
880 810
950 840

JULY
PISSOLVED
PH OXYGEN
(MG/L)
MAX MIN MAX MIN

o0 280 . H SO
POARWE WHNOR NNWAT ONCOO UNBNG OHNO®
HROQOKX POOON RPN HWIOT NNORKE PHERW

HOAUOA®D GOS0 ~NN00 —NNIHO SWWO- ONOO®

DRE®LE HONOM DUNTUD NDOHOO HOOMM

PRNNNNYG NNNNN NNNNN NPEO® V00D P®NANN
NNNNNN NNe0® NSNS 0NEND PEEEN NNNao
WHROPOH HEONDN NOOND WWNWN NPNND PPNLD
HHRHKE HRREEE DONND NNDNN DNPDON NN
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. . . .8
SEPTEMBER
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PH OXYGEN
(MG/L)
MAX MIN MAX  MIN
.0 .
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7 .
.6 .
7 .
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78 STREAMS TRIBUTARY TO LAKE ERIE
04189000 BLANCHARD RIVER NEAR FINDLAY, OHIO
LOCATION, -~Lat 41°03'21", long 83°41'17", on east line of sec.10, T.1 N., R,10 E,, Hancock County, at gaging station
on left bank at upstream side of county highway bridge, 2 miles west of Findlay, and 3 miles downstream from
Eagle Creek.
DRAINAGE AREA.--346 sq mi.

PERIOD OF RECORD, --Chemical analyses: July to September 1968,
Water temperatures July to September 1968,

REMARKS, --Interruptions in the record were due to malfunctions of the instrument,

SPECIFIC CONDUCTANCE, pH. DISSOLVED OXYGEN, AND WATER TEMPERATURES, JULY TO SEPTEMBER 1968

JuLy
SPECIFIC
CONDUCTANCE DISSOLVED TEMPER-
(MICROMHOS pH OXYGEN ATURE
AT 25°C) (MG /L) c)
WAX MIN  MAX MIN NAX MIN MAX MIN
770 730 8.0 7.9 7.6 6.8 24 22
810 770 8.0 7.7 7.8 6.7 23 20
850 800 8.3 7.8 7.9 6.8 24 19
820 800 8.6 8.0 9.8 6.9 23 20
830 760 8.8 7.7 10.6 5.8 25 20
770 750 9.0 7.9 10.3 6.9 25 20
770 730 8,9 7.9 10,0 5.8 24 21
800 740 8.9 7.8 9.0 5.2 26 21
810 730 8.7 7.6 7.8 3.9 26 22
800 740 8.5 7.8 7.2 4.7 26 21
820 750 8.7 7.7 8.0 4.2 27 23
830 750 8.7 7.7 5.9 4.0 26 23
830 620 8.3 7.5 5.8 2.4 26 23
750 680 8.3 7.4 5.8 2.2 26 22
750 550 8.1 7.8 3.8 3.4 26 22
700 610 8.0 7.9 4.0 3.2 27 23
710 600 8.0 7.7 4.7 3.1 28 24
600 410 7.7 7.5 3.8 2.8 25 23
480 430 7.5 7.5 3.2 2.4 24 22
560 480 8.0 7.5 4.6 2.6 26 22
630 560 7.8 7.6 4.5 4.1 26 22
670 620 8.0 7.5 4.4 3.9 27 23
640 550 8.0 7.8 4.8 4.4 25 24
550 370 7.8 7.5 5.0 4.6 24 23
510 460 7.6 7.5 5.2 4.8 24 22
490 430 7.7 7.4 - - - -
530 490 8.6 7.4 -—
-~ - -— - 23 20
720 670 9.1 7.6  -- - 23 20
AUGUST SEPTEMBER
SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER-
DAY (MICROMHOS PH OXYGEN ATURE (MICROMHOS pH OXYGEN ATURE
AT 25°C) (MG /L) °c) AT 25°C) (MG/L) o)
MAX MIN  MAX MIN NAX  MIN NAX MIN NAX MIN  NAX MIN NAX MIN MAX MIN
1 680 560 7.9 7.5 4.9 3.6 25 21 890 770 8.0 7.0 6.9 4.3 23 20
2 680 660 8.1 7.6 4.8 3.7 26 22 840 710 7.1 6.8 5.2 4,0 22 19
3 690 670 8.3 7.9 5.9 4.4 25 22 780 680 7.1 6.9 4.7 4.1 24 20
4 690 660 8,2 7.8 6.5 5.5 25 22 840 780 7.2 7.1 4.8 3.8 24 21
5 690 650 8.2 7.8 6.8 5.6 25 22 860 730 7.4 6.9 59 3.5 23 22
6 660 610 8,2 7.8 6.7 5.3 28 23 740 660 7.4 7.1 58 4.9 23 20
7 650 420 8.0 7.6 6.4 5.1 26 24 880 670 7,7 7.3 7.7 5.7 22 19
8 480 400 7.6 7.4 6.2 5.6 24 23 910 780 7.8 7.5 7.6 6.7 24 20
9 570 450 7.6 7.5 6.1 5.8 24 22 850 740 7.8 7.4 7.4 6.3 23 21
10 630 570 7.8 7.6 6.3 5.8 24 22 880 760 7.7 7.4 1.2 6.3 21 20
11 690 630 7.9 7.7 6.4 6.0 23 21 910 780 7.9 7.5 7.2 4.0 20 18
12 710 670 8.0 7.8 6.1 5.8 23 20 950 810 8.2 7.6 7.7 4.6 20 16
13 730 680 8.0 7.7 6.3 5.2 24 20 920 790 8.2 7.6 7.3 4.9 22 19
14 760 700 8.0 7.7 7.6 4.8 26 21 850 750 8.4 8.0 7.1 6.3 23 20
15 760 700 8.3 7.6 7.6 5.4 25 22 850 520 9.0 8.2 6.6 6.0 26 22
16 740 650 8.1 7.5 6.8 4.9 26 23 860 640 9.1 8.4 6.8 5.9 28 22
17 700 620 8.3 7.5 6.6 5.1 26 24 820 560 9.3 8.4 6.9 6.1 26 21
18 720 640 8.2 7.7 6.0 5.5 26 23 870 640 9.1 7.7 7.1 5.1 26 19
19 740 680 7.9 7.7 6.2 5.3 27 24 690 580 80 7,5 7.2 5.1 20 18
20 750 720 8.0 7.6 6.6 5.0 28 25 820 590 8.6 8.0 7.0 6.3 23 20
21 740 720 8.3 7.6 7.4 5.0 20 25 910 750 8,6 7.9 6.8 5.8 24 22
22 760 720 8.1 7.5 6.9 4.8 30 25 850 680 9.0 7.7 6.5 4.8 26 23
23 800 720 7.8 7.4 5.6 4,3 30 26 830 680 7.7 7.4 5.0 4.4 24 22
24 800 700 7.6 7.4 5.3 4.2 30 27 810 720 7.8 7.6 5.6 4.8 24 22
25 820 700 7.4 7.3 4.7 4.1 28 23 860 800 8.0 7.7 6.0 5.3 22 19
26 790 700 7.9 7.2 7.3 4.5 23 20 880 760 8.4 8.0 8.2 6.0 20 17
27 930 750 7.8 7.2 7.6 4.8 23 19 870 780 8.4 8.0 8.2 7.6 20 17
28 880 850 7.3 7.2 5.1 4.6 22 19 850 730 8.5 8.1 8.9 B.4 20 18
29 920 780 7.7 7.2 6.9 4.5 23 19 840 610 8.6 80 9.3 B8.8 19 17
30 900 880 7.5 7.2 5,7 4.6 23 20 850 660 8.6 8.0 9.4 8.7 19 16
31 930 830 7.5 7.2 6.0 4.5 23 20 == - - - - - - -



STREAMS TRIBUTARY TO LAKE ERIE 79
04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO

LOCATION, --Lat 41°14'15", long B4°23'57", Defiance County, just above dam at powerplant of Toledo Edison Company,
125 ft upstream from gaging station, 0,2 mile upstream from Jackson ditch, and 3 miles south of Defiance,

DRAINAGE AREA, --2,318 sq mi,

PERIOD OF RECORD, --Chemical analyses: January 1966 to September 1968,
Water temperatures: January 1966 to September 1968.

EXTREMES, ~-1967-68:
Specific conductance: Maximum daily, 1,030 micromhos Jan. 25, 26; minimum daily, 240 micromhos Jan, 30 to
Feb, 1,
Water temperatures: Maximum, 30,0°C Aug, 21-24; minimum, 1,0°C on many days during December to March,

Period of record:
Specific conductance: Maximum daily, 1,030 micromhos Jan, 25, 26, 1968; minimum daily, 240 micromhos Jan 30 to
Feb, 1, 1968,
Water temperatures: Maximum, 30,0°C Aug, 21-24, 1968; minimum, freezing point on several days during February
and December 1966, February and March 1967,

REMARKS, --In addition to the continuous recorder, twice-weekly samples were collected by a local cobserver, Partial
analyses were made on maximum specific conductance and minimum specific conductance of the samples collected
each month, Dissolved oxygen concentrations listed as 15,0 mg/l represent concentrations of 15,0 mg/l or greater,
due to instrument limitations, Interruptions in the record were due to malfunctions of the instrument,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

nIs= RYCAR~ can- CHLO- FLUN-
TIME CHARGE  BONATE  BONATE SULFATE  2IDF RINE
DATE (CFS) (HCO3 «cny (504 ey 13
ocr,
N5... 1565 2¢ 162 0 217 66 1.7
3leee 1425 54 200 ) 172 4R .9
NOV.
OR,.. 121¢ 1095 168 o 1o 2R ol
22440 1320 638 220 o 151 40 .
DEC.
Olees 1520 298 219 n 140 ar o5
24000 1505 139nC 1c2 o 49 12 .
JAN.
23ese 1205 a9c 290 2 176 L1 o7
3. 1600 19400 98 N 35 i .3
FE3.
C2.4e 1215 299n0 76 o a7 2.1 .
2740 1130 233 238 18 161 36 .5
MAR,
09,4, 1435 264 ?R6 [ 183 44 .9
2lees 1230 5130 134 n 73 2r W2
APR,
N9.0s 1545 1820 166 n 79 e .2
22440 1055 742 210 1 136 22 .5
May
15... 163C 657 238 o 151 4n .8
2340 1765 18800 104 a 46 12 .3
JUNE
2lees 1630 29¢ 236 a L9 2R .5
3., 1760 4640 149 n we 1? .3
JuLy
15.a0 1245 810 168 " 117 27 5
3le.. 1625 639 156 h 76 1° s
aUG.
14eae 1620 £3C 166 ) 55 16 .3
21ees 1315 639 226 ~ 106 2R o
SEPT.
02.40 1350 138 217 hl Qe 2R o6
30... 163C 12 196 2 152 50 1.1
DIS~ SPECT~
SOLVED NON= FIC
SNLLDS CAR- [
TREST-  HARD- RONATE  UCTANCE
NITRATE  OUE AT NFSS HARD=  (MICRO- PH
DATE INO2) LAO €1 (CAyMG)  NFSS Mgy
4 s70 332 199 aps )
2¢ 526 347 178 ace R.4
24 352 272 124 SRA T.o
264 502 384 174 769 1.0
30 sn6 15¢ 171 736 7.7
26 232 158 T4 334 7.2
34 652 W56 215 031 2.3
14 2nn 114 54 256 8.1
22 13r 110 57 259 a1
32 612 430 208 akR R.7
36 666 3136 151 988 7.3
38 L 142 52 4np 7.2
36 154 750 124 513 7.9
27 a78 35C 161 Ta4 RS
15 497 s5c LS5 780 7.6
53 258 172 ar 378 4.8
18 44R 322 129 689 7.5
51 3132 228 1nr7 4R0 7.5
2= 3RN 744 146 &n TS
15 e 218 an 491 7.4
1.7 764 1or <6 22 7.8
Q.3 “22 296 11 ha2 Tk
4.9 176 274 ag 606 7.6
8.1 sn2 322 142 78R RS
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STREAMS TRIBUTARY TO LAKE ERIE
04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO--Continued
SPECIFIC CONDUCTANCE, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

OCTOBER NOVEMBER DECEMBER
SPECIFIC SPECIFIC SPECIFIC

CONDUCTANCE ~ DISSOLVED  TEMPER- CONDUCTANCE  DISSOLVED  TEMPER~ CONDUCTANCE ~ DISSOLVED  TEMPER-

{MICROMBOS OXYGEN ATURE (MICROMHOS OXYGEN ATURE (MICROMHOS OXYGEN ATURE

AT 25°C) (MG/L) e AT 25°C) (MG/L) cy AT 25°C) (MG/L) o)
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
790 780 15 13 800 770 11 9 730 720 3 3
830 780 16 14 780 760 11 10 730 710 3 3
930 820 17 15 760 750 11 10 770 700 3 1
940 900 19 16 790 750 10 8 700 350 3 1
930 900 19 18 840 710 9 8 400 350 3 2
910 900 18 17 710 570 8 6 400 370 3 2
800 890 17 16 580 540 7 6 440 400 5 3
900 880 17 16 590 580 6 & 470 440 6 5
890 880 16 14 600 590 6 5 480 460 6 5
890 880 14 13 610 600 6 5 490 440 6 5
890 880 13 13 610 600 7 6 450 330 6 4
890 870 15 13 620 610 7 6 370 340 6 6
890 870 13 13 620 610 7 6 380 340 6 6
890 850 14 13 620 610 6 5 420 380 6 5
890 880 14 13 620 610 6 4 450 410 5 4
890 870 14 13 630 620 5 4 470 440 4 3
890 840 14 14 630 620 4 4 520 460 3 3
860 840 14 13 650 630 4 4 570 520 3 2
860 840 14 13 670 650 4 4 600 560 3 3
860 740 13 12 730 670 4 3 580 570 4 3
860 710 12 11 800 730 4 3 580 510 6 4
870 860 13 11 800 770 4 3 550 380 7 6
900 860 13 11 800 780 3 3 380 310 6 3
920 890 13 11 810 790 4 3 330 310 3 2
910 900 13 11 810 790 4 3 360 330 2 1
900 890 1 10 790 770 4 3 400 360 11
900 870 10 9 780 740 4 3 440 390 1 1
880 860 9 9 740 720 3 2 480 440 1 1
870 830 9 8 740 730 3 2 520 470 1 1
830 800 10 8 730 720 3 2 560 510 1 1
810 790 10 9 - - - - -— -— _— -
JANUARY FEBRUARY MARCH
SPECIFIC SPECIFIC SPECIFIC

CONDUCTANCE  DISSOLVED  TEMPER- CONDUCTANCE  DISSOLVED  TEMPER- CONDUCTANCE ~ DISSOLVED  TEMPER~

(MICRONHOS OXYGEN ATURE (MICROMHOS OXYGEN ATURE (MICROMHOS OXYGEN ATURE

AT 25°C) (MG/L) °c) AT 25°C) (MG/L) 0 AT 25°C) (MG/L) (ccy

MAX MIN MAX MIN  MAX MIN MAX MIN MAX MIN  MAX MIN MAX MIN MAX  MIN  MAX MIN
- - - —-— — - 250 240 15.0 12,1 3 2 910 890 6.5 5.2 2 2
el - - - 380 250 15.0 11.7 5 3 920 900 6.3 5.3 2 2
ol - - - 390 370 15.0 10.4 5 3 940 920 9.0 5.3 2 2
- - - - 390 300 15.0 11.6 4 3 950 930 12.2 6.5 2 2
- - _-— —— e 360 320 15.0 10.6 3 2 950 940 14.4 7.3 2 2
- - - - — - 400 350 15.0 9.8 2 2 960 950 13.2 7.2 3 2
el - - - 450 400 - - 3 2 960 950 15.0 15.0 3 3
- - - - 500 450 - - 3 2 960 950 15,0 10.4 3 3
- - - - 530 500 - bt 2 1 960 940 15.0 10.3 3 3
- Ead - - - - 560 530 - - 11 990 960 15.0 15.0 3 3
- - 590 550 1 1 1000 930 15.0 15.0 4 3
620 590 1 1 940 910 15.0 15.0 4 3
640 620 1 1 920 890 15.0 15.0 3 3
il - 660 640 -— - 1 1 900 860 15.0 15.0 3 3
- - - - - - 690 660 - - 1 1 890 850 15.0 13.2 3 3
900 870 9,1 7.8 1 1 730 690 - -— 1 1 860 770 15.0 15.0 3 2
910 880 11.4 7.7 2 1 760 730 - - 2 1 820 720 15.0 15.0 3 1
910 890 8.4 7.7 2 1 780 760 - - 2 1 720 510 - - 4 1
940 870 8,5 8.0 2 1 800 780 - - 2 2 510 450 6 4
960 910 15.0 7.5 2 1 830 800 10.3 8.7 2 2 460 440 7 6
950 800 15.0 15.0 2 1 810 800 - - 2 2 500 460 - - 7 7
960 940 15.0 12.5 2 1 820 800 - - 2 2 540 500 7 5
950 930 13.0 9.5 2 1 830 810 - - 2 2 570 540 5 3
960 930 10.0 8.5 2 1 840 820 - -~ 2 2 580 570 4 3
1030 950 14.0 10.8 2 1 850 840 - - 2 2 570 560 - e 4 3
1030 760 15.0 11.1 2 1 860 850 6.6 5.9 2 2 560 480 5 4
770 690 15.0 15.0 1 1 870 860 5.9 4.8 2 2 480 370 7 4
690 560 15.0 15,0 11 880 870 4.9 4.6 2 2 370 360 9 7
570 250 15.0 14.2 1 1 900 880 5.5 4.6 2 2 370 360 1 9
270 240 15,0 13.0 1 1 - - - - — - 400 370 12 10
250 240 15.0 13,2 2 1 - - - - — - 450 400 - - 12 12
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STREAMS TRIBUTARY TO LAKE ERIE

04191500 AUGLAIZE RIVER NEAR DEPIANCE, OHIO--Continued

SPECIPIC CONDUCTANCE, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL MAY JUNE
SPECIFIC SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DI SSOLVED TEMPER- CONDUCTANCE DISSOLVED
(MICROMHOS OXYGEN ATURE (MICROMHOS OXYGEN ATURE (MICROMHOS OXYGEN
AT 25°C) (MG /L) c) AT 25°C) (¥G/L) {°cy AT 25°C) (MG /L)
MAX MIN MAX NIN  MAX MIN MAX NIN MAX MIN  MAX MIN MAX MIN  MAX  MIN
490 450 -- - 14 11 740 720 10.6 8.4 15 13 - -- -- -
540 490 - - 12 12 720 700 11.3 9.9 16 14 - - -
580 540 - - 12 12 710 690 - - 16 15 bad - -
560 480 - -- 13 12 720 700 18 15 - -— -
480 400 - -- 12 10 730 710 -- - 16 14 - - - -
460 430 - - 10 9 740 720 -- - 16 14 -
490 460 - -- 10 8 750 730 15 14
510 490 -- - 12 10 760 740 16 15 - -
520 510 - - 13 11 760 750 17 16 - - -
560 520 - -— 12 12 760 750 -- - 17 16 - - - -
580 560 - - 14 12 770 760 - -- 17 16 670 660 8.5 6.9
590 560 9.8 8.7 13 12 770 750 - 18 16 660 640 6.9 5.9
600 590 8.7 8.2 14 13 760 740 18 17 650 640 6.8 5,2
620 600 9.2 8,1 14 13 760 730 20 17 660 650 6.6 4.8
640 610 9.6 8.4 15 13 780 760 - 21 19 660 640 6.1 5.3
660 640 11.4 9.6 14 13 780 720 -- - 19 18 660 650 6.1 5.1
690 660 11.5 10.9 14 13 740 700 18 17 660 660 5.9 4.8
710 690 11.5 10.6 15 14 700 580 19 17 680 650 9.5 4.9
710 700 11.2 7.8 14 13 580 520 18 16 670 650 9.5 6.8
730 710 8.1 7.6 14 13 550 540 - -- 16 14 - - - -
750 720 9.5 8.0 16 14 540 14 -- - -
750 740 8.9 7.6 16 14 550 14 - - -
740 710 8.1 7.6 17 14 590 16 800 680 --
720 710 8.3 8.0 16 13 620 16 690 670 - --
720 710 8.3 8.1 13 12 640 15 670 630 - -
720 710 8.3 7.1 12 12 670 16 680 670 - -
710 700 9.0 7.4 12 12 640 16 630 470 - -
730 700 12.4 7.4 12 12 430 15 510 480
730 700 12.5 7.7 17 12 400 14 460 440
730 710 11,3 10,3 15 14 - - 480 440
JULY AUGUST SEPTEMBER
SPECIFIC SPECIFIC SPECIFIC
CONDUCTANCE ~ DISSOLVED  TEMPER- CONDUCTANCE ~ DISSOLVED  TEMPER- CONDUCTANCE ~ DISSOLVED
(MICROMHOS OXYGEN ATURE (MICROMHOS OXYGEN ATURE (MICROMHOS OXYGEN
AT 25°C) (MG/L) (°c) AT 25°C) (MG/L) c) AT 25°C) (MG /L)
MAX MIN MAX MIN  MAX MIN MAX MIN MAX MIN  MAX MIN MAX MIN MAX  MIN
500 470 - - 26 22 490 480 8.0 7.0 25 24 600 590 7.3 4.7
490 480 - - 26 23 480 470 8.5 7.0 27 23 600 590 5.2 4.2
530 490 - - 24 23 480 470 9.2 7.6 26 24 600 590 5.4 4.5
550 520 -- -- 26 23 500 470 10.0 7.5 27 24 600 580 - -
560 550 - - 26 23 520 490 10.1 8,5 27 26 610 600 - -
- - ~ — _— - 560 510 9.3 7.8 27 25 610 600 - -
- - - - _— 610 560 8.1 7.0 27 26 600 590 - -
- -— - - —-— - 620 580 11,3 8.0 28 26 610 600 - -
-- - - o 590 540 9.5 3,2 28 27 620 610 - --
600 590 - -— 25 24 550 520 7.0 3.1 28 26 620 610 - -
600 590 -- - 24 24 580 520 -- -- 26 25 630 620 -- -
600 590 - - 24 24 570 470 9.6 -— 26 24 630 620 - -
600 560 - - 27 24 470 410 7.1 3.2 25 24 660 630 -- -
560 540 -~ -- 27 26 420 410 -= - 25 24 660 650 -- -
560 530 9.0 6.4 28 26 420 400 8.8 6.2 24 23 660 640 -- -
610 560 6.4 4.7 29 26 420 410 9.4 6.1 26 23 660 580
650 610 4.9 3.8 28 27 450 420 7.5 6.5 27 25 670 590
650 580 5.0 3.4 27 27 450 430 6.9 5.2 27 25 870 640
580 470 4,2 2,9 27 26 510 440 9,7 6.2 28 25 670 650 - -
530 500 3.6 3.1 26 26 570 510 9.6 6.1 28 26 700 660 - --
550 530 6.7 3.5 28 26 650 560 11.7 7.1 30 27 700 680 - -
540 520 10.1 4.1 20 27 650 630 10.4 7.5 30 28 690 570 --
520 500 9.0 7.6 29 27 640 610 8.4 6.1 30 28 580 510 —--
520 500 9.6 8.0 27 27 620 590 7.0 5.2 30 29 540 530 -
560 510 9.2 6.7 27 26 600 590 5.3 4,2 29 27 570 540 -
580 560 8.3 7.0 27 26 600 590 5.2 4.0 27 2 - - - -
570 540 10.2 7.5 27 26 800 590 4.2 3.1 26 25 -
540 490 8.0 6.5 27 25 590 580 - _— 25 24 -
510 490 8.0 6.5 26 24 600 590 - - 24 23 -
490 480 9.0 6.1 26 24 600 590 - - 23 22 -
500 480 9.0 7.0 26 21 600 590 - - 25 22 - - - -

81




82 STREAMS TRIBUTARY TO LAKE ERIE
04193500 MAUMER RIVER AT WATERVILLE, OHIO

LOCATION, --Lat 41°30'00", long 83°42'46", Lucas County, at gaging station at bridge on State Highway 64 at Water-
ville, 3 miles downstream from Tontogany Creek. MNonitor located in water treatment plant about 1,500 ft up-
stream from bridge,

DRAINAGE AREA.--6,329 sq mi.

PERIOD OF RECORD, --Chemical analyses: March 1950 to February 1952, May 1963 to September 1968,
Water temperatures: March 1950 to September 1968,
Sediment records: April 1950 to September 1968,

EXTREMES, -~1967-68:
Specific conductance: Maximum daily, 900 micromhos Oct., 27; minimum daily, 260 micromhos Feb, 1, 3, 4.
Dissolved oxygen: Maximum daily, 15 0 mg/l or greater Apr. 28; minimum daily, 3.1 mg/l May 17.
Water temperatures: Maximum, 31.0°C Aug. 24; minimum, freezing point on many days during November to March.
Sediment concentrations: Maximum daily, 1, 320 mg/1l Dec. 23; minimum daily, 4 mg/l Oct. 15-19,
Sediment loads: Maximum daily, 174,000 tons Dec, 23; mipimum daily, 2,7 tons Oct, 15,

Period of record:

Specific conductance (1950-52, 1963-65, 1967-68): Maximum daily, 1,150 micromhos Dec, 19, 1964; minimum daily,
213 micromhos Jan. 30, 1952,

pH (1966-67): Maximum daily, 11.1 Nov. 7, 1966; minimum daily, 6.1 Feb. 6, May 12, 14, 1967.

Dissolved oxygen (1966~68): Maximum daily, 15,0 mg/l or greater Oct. 4, 1966, Jan, 2, 6, 1967, Apr. 28, 1968;
minimum daily, 3.1 mg/l May 17, 1968.

Water temperatures: Maximum, 34.0°C July 1, 1963; minimum, freezing point on many days during winter periods.

Sediment concentrations: Maximum daily, 2,240 mg/l Mar. 26, 1954; minimum daily, 1 mg/l on many days during
1953, 1955 and 1963.

Sediment loads: Maximum dajly, 208,000 tons Feb. 12, 1959; minimum daily, less than 0.26 ton Sept. 18, 1955,

REMARKS, --In addition to the continuous recorder, daily samples were collected at this site by a local observer,
Partial analyses were made on maximum and minimum specific conductance of samples collected each month, Dis-
solved oxygen concentrations listed as 15,0 mg/l represent concentrations of 15,0 mg/l or grester, due to
instrument limitations., Interruptions in the record were due to malfunctions of the instrument, Flow affected
by ice Feb, 12 to Mar, 6, Loads were computed by subdividing day on Oct. 21, Dec. 4, 21, 22, Mar. 17, 26,

Apr. 4, May 27, June 25, 26,

CHEMICA! ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DIS- RICAR - CaR- CHLO- Flue=-
TIME CHARGE BINATE RINATE  SULFATE RIDE RIDE

{CESH (HCO) cri (8N4 (4N k)
120¢ 243 2(8 C 11C 5C 1.1
1500 A12 212 R 167 G 1.9
1602 1127 224 " 145 52 1.2
16¢2 1400 200 2 1w 36 3
163C 112¢ 229 ~ 132 a2 .
1607 45300 122 2 25 1C .2
1600 510 278 2 159 45 5
1660 s2{Cn 2 ° 37 1" .2
169¢C 57100 [0 ~ 28 12 .3
11ce 120C 206 14 127 2h s
13CC 118¢ 262 7 129 28 N
1570 188107 136 hl sl 1R o3
15¢C¢C 23909 143 - R4 13 o1
15°¢ 26647 21s 12 111 24 .
1657 1957 228 2 1ce ac 5
- 448D 124 " 4f 1e 3
1600 21207 144 4 R6 14 .2
1600 1421 ?2<C - 117 24 6
1620 o130 1564 bl 5A 16 .2
160C 2140 224 N 1na 29 5
1220 1680 ?21¢C o G 76 7
16C0 3537 159 4 57 16 s
1600 248 174 I 68 1o .5

163¢ 752 254 & 107 39 «8
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STREAMS TRIBUTARY TO LAKE ERIE

04193500 MAUMEE RIVER AT WATERVILLE, OHIO--Continued
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR DCTDBER 1967 TO SEPTEMBER 1968

nis- SPECI-
SNLVED NON- FIC
TOTAL soLIas CAP- COND-
PHOS - (PES[-  HAPD=- AONATF UL TAMCE
NITRATE  PHNRUS  DUF AT HWESS HARD-  (MICRO- oH
DATE NN 2) 1P014) 1495 ) {CAMEY  NFSS unOs
ocr.
Tleee 2.9 -- 432 274 1~3 677 7.0
FEION 1 -- 544 EEN 147 RS6 8.
NIV,
9z... 15 - 526 2 125 760 -
1ovs 22 - a1 206 132 628 .
EC.
D‘l... 14 - 804 348 161 714 .
P240s 12 - 25 14 48 2ar 7.3
JAN.
L2 c.4 - 572 45 177 |17 744
e, 1 - 174 1°e 24 273 7.7
FES,
Llaee Sa4 -- 1o 13¢ 56 294 7.9
2Terae 20 - w42 322 139 652 AR5
vad. asr 135 712
aee Q. - %97 3 -
;2-.. 29 ? - 234 2°¢C RR “ay 7.5
PR.
Afs... 14 - 264 2n2 RS 4n3 7.4
25440 6% - 414 72 133 a70 8.6
Ay
15000 R.2 - 383 arc 112 442 7.1
2% 31 - 224 1ee £3 168 7.1
uvE
J”l . 38 e 279 o1 %39 7.6
2‘:.: 3.4 == 374 28R 124 sao 7.3
JE%Y.. 41 .62 2ar 24f 176 was 7.6
727000 13 Ble w32 e 120 631 -
Ao
fle.. R.7 1.1 362 276 172 590 7.0
21lees 4.6 1.7 232 2ra 67 426 -
SEPT.
Teen 2.7 T2 Fals 212 7 P .2
LRI loa 1.5 %12 e 1. 78 -

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMENT DISCHARGE AND PARTICLE SI1ZE, NATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(METHOOS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE: C, CHEMICALLY DISPERSED: M¢ IN N ATIVE WAYER: @, PIPET: S, SIEVE:
Ve VISUAL ACCUMULATION YUBE: W, IN DISTILLED WATER}

WATER PARTICLE SIZF METH-
TEM- SUSPENDED op
PERA- CONCEN-  SEDIMENY PERCENT FINER THAN THE SIZE (I[N MILLIMETERS) INDICATED OF
TURE DISCHARGE TRATION DISCHARGE ANAL-
DATE TIME ( C) 1CFS) 146711 [TONS/DAY) .002 .004 .008 .016 031 .062 .125 .250 .500 1.00 2.00 YSIS
DEC 12 1967 2000 30300 461 37700 T2 79 8BS 91 91 93 95 97 98 100 -- SBWC
DEC 1244404 200G 30300 461 37700 26 46 66 85 86 87 96 99 99 1M0  -- $BN
DEC 22..... 1630 45600 1470 181000 75 B9 95 97T 99 100 -- -~ -e  —= - SHWC
JAN 30 196B 1315 33800 341 31100 63  7¢ 81 86 91 93 96 99 100 - -- SBWC
MAR 20. 1235 12700 119 4080 72 86 92 97 97 989 100 -= -- -~  —= SEWC
MAY 20.44.. 1340 7140 196 3790 80 92 96 98 98 99 109 -~ == -~  —= GBWC
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STREAMS TRIBUTARY TO LAKE ERIE
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04193500 MAUMEE RIVER AT WATERVILLE, OHIO--Continued

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
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STREAMS TRIBUTARY TO LAKE ERIE
04193500 MAUMEE RIVER AT WATERVILLE, OHIO--Continued

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

FEBRUARY MARCH

SPECIFIC SPECIFIC

CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER~
DAY (MICROMHOS pH OXYGEN ATURE (MICROMHOS pH OXYGEN ATURE
AT 25°C) (MG/L) (°C) AT 25°C) (MG/L) o)

MAX MIN MAX MIN  MAX  MIN MAX MIN MAX MIN MAX MIN MAX  MIN MAX MIN
330 260 7.9 6.3 10.1 9.2 3 2 700 640 8.8 8.1 7.5 7.1 1 o
290 270 8.0 7.7 9.7 8.7 4 3 700 660 8.9 8.3 7.7 7.1 2 ]
290 260 8.3 7.7 8.9 6.8 4 3 730 640 8.8 8.2 7.6 7.0 2 [
290 260 8.4 7.7 9.0 8.4 4 3 720 680 8.7 8.0 9.0 7.2 3 0
310 290 8.0 7.6 9.0 8.2 4 3 720 670 8.8 8.1 7.8 7.1 2 [
350 310 8.1 7.6 8.8 7.9 3 2 710 630 9.0 8.4 7.8 7.1 3 [
350 330 8.1 7.7 8.7 7.9 3 2 760 630 9,0 8.5 8.1 7.2 4 [
400 340 8.2 6.8 8.9 7.6 5 3 760 670 8.7 8.4 8.1 7.1 4 [
410 370 8.3 7.6 9.0 7.7 4 2 710 670 8.5 8.1 7.7 7.1 4 2
440 400 8.2 7.6 9.5 7.5 3 2 740 680 8.5 7.9 10,1 7.2 5 3
480 410 8.3 7.4 8.5 7.7 3 1 730 660 8.8 8.3 8.6 7.6 5 2
510 450 8.2 6.4 8.9 6.8 3 1 720 590 8.9 8.1 7.8 7.2 2 o
540 470 8.3 7.4 8.6 7.6 3 1 700 600 9.3 8.4 7.9 7.3 3 ]
520 480 8.5 7.8 8.4 7.3 2 1 720 620 9.1 8.4 8.1 7.3 4 [
530 490 8,8 7.9 8.2 7.5 2 1 730 670 9.0 8.5 7.8 7.2 3 2
520 500 8.9 8.2 8.1 7.4 2 1 730 670 9.1 8.5 8.4 7.3 6 3
550 520 8.7 8.2 7.8 7.3 3 1 740 640 8.7 8.2 85 7.5 5 4
600 540 8.6 7.9 8.0 7.3 3 1 700 530 8.4 7.8 7.7 6.9 6 4
600 520 8.5 7.9 7.7 7.3 2 0 610 530 8.7 7.8 7.3 6.9 € 4
600 540 8.6 8,1 7.8 7.1 2 1 580 460 8.2 7.5 7.4 7.1 7 6
620 560 8.7 8.3 8.9 7.3 2 [ 490 460 7.3 6.9 7 7
630 590 8.5 8.0 - - 1 0 520 490 8.0 6.4 7 6
630 580 8.6 7.9 7.6 6.8 2 V] 530 490 7.6 7.2 6 4
640 580 8.4 7.9 7.9 6.9 1 [ 560 530 8.0 7.3 € 4
640 590 8.5 8.0 7.6 7.0 2 o 590 550 - - 7.8 7.1 6 4
680 600 8.7 8.0 7.6 6.9 3 ] 580 520 - - 8.1 7.1 6 4
710 850 8.7 8.3 7.5 6.9 2 o 520 480 8.0 7.1 7 5
720 630 9.0 8.2 7.5 6.9 1 o 480 440 8.0 7.0 8 6
690 630 9.0 8.3 7.7 6,8 1 o0 460 440 7.6 7.2 10 8

-_— -_— - -— - - i — 470 440 8.2 6.9 11 1o

- - - - - - -— 490 470 - -- 9.4 8.0 12 11

APRIL MAY

SPECIFIC SPECIFIC

CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER-
DAY (MICROMHOS pH OXYGEN ATURE (MICROMHOS PH OXYGEN ATURE
AT 25°C) (MG/L) c) AT 25°C) (MG/L) °c)

MAX MIN MAX MIN MAX  MIN ¥AX MIN MAX MIN MAX MIN MAX  MIN MAX MIN
510 490 9.2 8.8 13 11 660 610 9.9 17 12
530 500 9.5 8.9 13 10 670 620 9.3 17 12
540 520 9.4 8.9 12 11 640 590 8.6 17 14
540 470 9.2 8.9 13 11 630 580 7.8 18 14
480 360 9.9 8.8 13 11 630 590 7.5 15 13
410 390 9.1 8.5 1 10 640 610 - -~ 11.4 7.5 17 12
430 400 9.2 8.9 10 9 660 620 6.7 17 12
480 430 9.3 9.0 11 10 670 630 6.3 17 13
480 470 9.3 8.2 12 11 670 630 5.9 18 14
500 480 9.5 9.0 12 11 670 610 - 5.7 20 14
520 490 8.2 7.9 9.5 8.9 12 10 690 620 9.5 5.9 16 15
530 520 9.4 8.8 13 10 670 630 9.7 5.7 16 14
540 530 9.3 8.4 14 11 670 810 9.7 6.5 19 14
560 500 9.3 8.5 14 12 670 590 8.2 7.3 18 15
560 840 9.9 8.9 14 10 670 630 9.3 6.3 21 16
590 560 9.9 8.8 15 12 670 610 6.8 5.0 20 17
600 570 10.2 9.1 13 12 690 430 5.3 3.1 17 15
620 570 10.9 8.9 14 12 430 370 5.2 3.6 16 14
620 590 10.9 8.8 17 12 410 370 5.9 4.9 15 14
630 600 10.5 8.8 14 13 470 400 5.9 5.5 15 14
630 620 11.0 8.5 14 12 510 430 - - 6,0 5.5 16 14
640 610 12,6 9.7 17 13 540 450 5.7 5.2 17 14
650 830 12,6 9,2 17 14 540 470 5.5 5.1 16 14
660 630 12,2 9.1 14 10 540 510 5.8 5.4 16 14
680 650 12,3 9.8 10 9 560 520 - -~ 5.9 5.1 17 14
680 640 13.3 10.8 10 9 580 530 el - 5.6 4.8 18 15
670 630 14.7 11.0 13 9 580 360 7.7 7.0 5.4 4.6 16 15
660 620 15.0 12.0 15 10 380 340 7.1 6.9 4.8 4.6 15 14
640 620 14.0 10.0 15 12 380 340 7.0 6.8 4.7 4.5 15 14
640 610 13.1 9.6 14 12 400 380 7.0 6.7 5.1 4.5 15 14

-- - - - —_— e 450 400 - - 5.4 5.1 16 14
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STREAMS TRIBUTARY TO LAKE ERIE
04193500 MAUMEE RIVER AT WATERVILLE, OHIO--Continued

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

JUNE JULY
SPECIFIC SPECIFIC

CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER-

DAY (MICROMHOS PH OXYGEN ATURE (MICROMHOS pPH OXYGEN ATURE

AT 25°C) (MG/L) o) AT 25°C) (MG/L) o
MAX MIN MAX  MIN MAX  MIN MAX MIN MAX MIN MAX MIN MAX  MIN MAX MIN
1 480 450 16 15 500 480 - - - —— 23 20
2 480 450 17 15 540 490 - - - - 23 21
3 510 460 19 16 530 510 23 21
4 510 470 20 16 540 510 23 21
5 520 490 21 17 520 500 - - - - 23 21
[] 530 500 23 19 520 500 - - - - 24 21
7 540 520 24 20 540 500 -- - - - 25 21
8 550 520 25 21 550 510 - - - - 26 22
L] 560 540 26 22 550 500 - - - -— 26 22
10 560 540 27 25 560 490 - - - - 25 22
580 550 28 25 550 460 - - - 26 22
12 600 560 26 24 530 490 - - -— 27 22
13 580 560 25 21 550 460 - - - - 27 23
14 600 560 24 20 570 530 - - - - 27 23
15 600 540 25 21 580 530 - - - - 28 23
16 600 540 24 20 570 510 - - - - 27 23
17 590 530 24 20 570 530 - - 7.3 6.3 28 24
18 570 520 24 20 560 510 7.9 5.5 27 24
19 570 520 25 20 570 510 7.8 4.6 27 25
20 560 520 25 20 570 530 - -- 6.8 4.4 28 25
21 550 490 24 20 610 570 9.3 8,8 7.0 4,8 27 23
22 570 500 26 21 630 590 9.0 8.5 8.0 4.7 27 24
23 590 500 27 21 630 530 8.5 7.9 7.7 4.8 28 24
24 610 540 28 22 610 560 8.0 7.6 5.6 4.4 26 24
25 640 590 24 23 610 570 8,2 7.6 6.1 4.3 26 23
26 610 590 23 22 610 570 - -~ 6.6 4.8 26 23
27 630 520 22 20 600 550 - -- 5.2 4.2 25 23
28 580 470 20 19 570 540 - - 5.2 4.2 25 23
29 490 460 20 19 570 520 - -- 5,6 4.6 25 23
30 490 470 23 19 550 490 - -~ 6.2 5.0 25 23
31 - i - == 590 530 - -- 6.6 5.1 24 22
AUGUST SEPTEMBER
SPECIFIC SPECIFIC

CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER-

DAY (MICROMHOS pH OXYGEN ATURE (MICROMHOS pH OXYGEN ATURE

AT 25°C) (MG/L) (°C) AT 25°C) (MG/L) (°c)

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 600 530 - -- 7.4 5.5 25 22 570 450 9.1 8.2 9.5 6.0 23 21
2 600 500 - -- 9.6 6.3 26 22 500 470 8.9 8.1 8,4 6.2 24 20
3 590 530 - -~ 9.1 6.4 26 22 510 460 9.2 8.2 8.4 6.0 26 21
4 550 530 - -- 9,1 5.7 28 23 520 490 9.4 8.5 8.7 5.6 26 21
5 580 550 - - 7.1 4,9 26 24 560 480 9.3 8,7 8.4 5.7 25 22
6 600 550 - -~ 6.6 4.6 28 24 510 490 9.3 8.7 86 5.2 24 21
7 620 580 - -~ 7.0 5,0 29 25 530 450 - -- 9.6 5.2 26 1¢
8 580 540 6.4 4.9 29 26 510 490 9.3 8.6 9.0 5.6 26 21
9 570 520 6.9 5.0 29 26 580 500 9.2 8.7 8.2 5.5 24 21
10 560 540 - - - ~-- 27 26 590 520 9.2 8.1 7.8 5.6 22 20
11 570 530 - - -— -— 26 25 550 530 9.0 8.0 7.5 5.3 20 19
12 600 530 -— -~ 6.4 5.5 27 25 560 540 9.1 8.6 9.5 5.4 24 17
13 640 480 8.3 8.0 - - 25 24 620 540 9,2 8.7 9.3 6.7 24 18
14 570 480 8.4 7.3 - - 27 24 600 530 9.0 8.5 9.4 6.6 26 19
15 580 510 8.7 6.8 - - 27 25 600 540 - -- 9.6 6.6 26 20
16 580 530 8.6 7.9 -- - 28 25 670 590 9.9 6.7 26 21
17 550 510 8.7 8.0 - - 27 25 660 560 9.4 6.6 24 21
18 510 450 8.5 8.0 6.8 5.5 27 25 620 540 - -- 8.5 6.6 23 21
19 480 450 8.2 7.9 5.5 4.9 27 25 610 570 -- -- 8.7 6.8 23 20
20 47¢ 440 8.2 7.9 5.3 4.9 28 28 620 590 - -- 9.8 7.2 24 20
21 470 410 8.1 7.8 5.1 4.8 29 26 640 600 - -~ 9.7 7.5 25 21
22 460 410 8.2 7.8 5.3 4.6 29 27 650 620 - -- 8.8 7.4 24 22
23 470 430 8.3 8.0 5.6 4.8 30 28 660 630 -- 10,3 7.8 25 21
24 470 440 83 7.8 5.8 4.6 31 28 690 640 -~ 9.4 7.5 24 23
25 460 440 8.3 7.8 5.8 4.7 28 25 700 670 - -- 10.2 7.2 23 21
26 480 450 85 7.9 6.5 5.1 27 24 720 670 - -- 10.6 6.5 23 19
27 480 450 8.5 7.9 7.3 5.8 25 21 710 670 9.1 8.7 8.1 6.4 22 18
28 480 470 8.6 8.0 7.6 6.0 25 20 730 670 9.1 8.6 8.9 5.9 22 18
29 510 480 8.7 8,0 8.4 5.9 26 20 750 690 9.2 87 8.1 6.0 21 17
30 510 470 8.9 8,0 8.6 6.0 25 20 750 690 9.2 8.7 9.4 5.7 21 16
31 560 500 8.9 8.0 9.5 5.8 25 20 - - - - - - - -



STREAMS TRIBUTARY TO LAKE ERIE
04193500 MAUMEE RIVER AT WATERVILLE, OHIO--Continued

SUSPENDED SEDIMENT, WATER YFAR OCTDBSR 1967 TD SFPTEMRER 1968

OCTOBER NWVEMBER DFCEMRFR
MEAN MEAN MEAN
MEAN CONCEN=- MEAN CONCFN- MEAN CONCFN-
DISCHARGE TRATION LOAD OISC4ARGE TRATION Lnao DTISCHARGE TRATION LOAD
DAY (CFS) (MG/LY (TONS) (CFS) (MG/L) (TONS) (CFS) (MG /LY (TONS)
1 310 L 5.0 623 18 30 170 29 92
2 395 6 bah 1129 23 m 1150 31 9
3 475 7 9.0 2830 41 313 6420 32 5585
4 1o 7 32 3640 49 455 14500 Q3 28
5 755 L] 16 4300 39 453 1A90" 278 14200
6 243 8 S5e2 5530 a7 552 20900 316 17800
T 177 10 4y 8 5320 35 503 10300 230 125¢0
8 235 12 Te b 3230 34 297 16900 17= 7900
9 378 11 11 2880 33 257 13890 139 S1ac
10 209 10 Se6 2310 33 206 13800 124 £520
1 235 9 5.7 1560 34 143 27500 364 27100
12 280 8 6.0 1430 36 131 32800 495 43ARP
13 288 6 4eT 1329 36 121 31600 EL1Y 32800
14 310 5 “e2 1710 33 152 26500 283 2n200
15 25¢ . 2.7 1260 32 109 20300 17= 9760
16 280 4 3.0 1320 32 114 14800 116 4560
17 15 4 4o S 1430 3c 116 12400 7R 2610
18 784 4 8.5 2520 29 17 11000 76 226n
19 1330 4 14 3010 28 227 11107 63 1A90
20 1620 5 22 3060 28 231 9820 69 1830
21 3200 59 539 3039 2R 229 11800 an 3120
22 1830 38 193 306N 28 231 40200 1n3n 120000
23 917 30 74 2880 27 210 48990 1320 174000
24 1190 27 87 2660 26 187 €220n 86N QAONN
25 1100 26 77T 26470 26 173 32400 81 ca70n
28 599 23 a7 2050 2¢ 146 24000 %57 29600
27 813 19 “2 1930 26 138 17200 322 15000
28 599 15 24 1490 27 1n9 12700 300 10300
29 758 13 27 1060 28 80 10600 272 77RO
30 871 13 31 1137 28 as R&s0 229 230
31 r27 14 27 - - - 8740 178 2740
TOTAL 23330 - 1335.9 71953 g 6260 579660 - 730283
JANUARY FEBPUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN= MEAN CONCFN- MEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE  TRATINM LnAn DISCHARGE  TRATYON (an
DAY (CFS) (MG/LY (TONS) (CFS) (MG/sL) (TONS) (cFs) (MG/LY (TNNS)
1 5570 126 1860 51600 278 38700 1100 12 3k
2 %650 94 1180 569070 25C 3a400 10c0 12 32
3 3780 78 796 56600 252 3RS00 1000 12 32
& 3110 68 571 49107 213 27700 950 12 31
5 2900 69 601 37600 178 17R0C 950 12 N
6 2400 53 343 28900 166 12R00 900 12 209
7 2100 7 264 24000 135 B750 Q38 13 33
8 1900 40 208 18009 13 5490 1040 13 37
9 1A00 36 175 16007 aq 3640 1220 13 63
10 1700 32 147 11600 T4 2120 1180 13 41
1t 160¢C 28 121 81R0 62 1370 11Bn 13 &1
12 1600 28 121 5007 52 702 1227 13 4
13 1500 27 109 4unn 45 535 1510 13 83
14 1500 27 109 3850 42 431 1120 1% 5
15 1400 26 98 330n kL] 339 1160 16 50
16 1400 26 9B 3001 35 284 1h&N 1R Al
17 1300 25 88 2800 3n 227 «720 T4 1ore
18 1300 25 44 2500 26 176 11400 187 8760
19 1300 25 88 2202 ?5 148 14n0C 163 AIAC
20 1300 25 88 1909 26 123 12500 123 41%0
21 2200 34 202 1700 23 106 10709 97 2B0n
22 1600 2r 121 1600 22 95 063" a1 2110
23 1100 23 6R 1599 20 a1 ases5n 60 1530
24 1300 25 88 1400 18 6P A1RD sn 110n
25 2000 32 173 1372 17 L a91n 4R 118
26 3500 47 444 1300 15 53 18400 174 s51r
27 3500 47 “hh 1289 16 45 24700 194 2900
28 3000 45 364 1292 13 42 23900 1R8 12100
29 11090 68 2020 1100 13 39 1R9O" 157 fOLN
30 42000 320 36300 hd - 13090 12¢ 4390
31 52000 40T 57100 - - L 10200 Qs 2Rne

TOTAL 167210 - 106476 3956R0 - 198624 217419 - 72198



STREAMS TRIBUTARY TO LAKE ERIE
04193500 MAUMEE RIVER AT WATERVILLE, OHIO--Continued
SUSPENDED SEDIMENT, WATER YEAR OCTDBER 1967 TN SEPTEMRFR 1968

APRIL MBY JUNF
MEAN MFAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LNAD DISCHARGE TRATION Loap
DAY {CFS) 1MG/LY {TDNS) {CFS} IMG/L Y {TONS) (CFS} NG /LY (TONS
1 8100 72 1570 1730 52 243 21600 208 12100
2 5570 57 as7 1820 45 219 17800 187 8990
3 4810 46 597 1730 38 17?7 13700 162 5990
4 14100 435 22600 1470 34 135 10500 109 309N
S 29100 961 75500 1470 31 123 8260 75 1690
6 25700 608 42000 1490 27 109 6130 62 1n3n
7 17700 3853 16900 1560 27 114 4930 s5n Lol
8 12300 260 8630 1680 28 127 4070 4R 527
9 6690 187 3380 1590 29 124 3320 37 332
10 6200 126 2110 1360 28 103 2820 3n 22e
1n 5170 89 1240 1510 24 98 2400 29 188
12 4210 67 762 2100 20 113 2000 28 151
13 3500 55 520 2500 20 135 1610 27 117
14 3270 48 424 2500 23 155 1660 26 n7
15 3060 43 355 2600 28 197 1420 25 96
16 2950 40 319 7000 69 1300 1330 24 86
17 2930 39 309 20000 522 28200 1310 24 8s
18 2880 37 288 15000 814 33000 1380 23 B&
19 2700 36 262 10000 408 11000 1400 22 83
20 2650 35 250 7520 21 4270 1100 2n 59
21 2850 34 262 5680 138 2120 L1100 18 53
22 2670 30 216 4529 105 1280 1140 17 52
23 2880 33 257 3420 B4 176 1060 1% 13
24 2880 39 303 2930 63 498 1400 18 6r
25 2470 47 313 2770 46 344 2370 22 154
26 2250 53 322 3160 40 341 9450 LL3 2700
27 2450 59 390 22400 574 45700 21000 363 20600
28 2270 61 3714 43500 839 98500 21900 398 23400
Fad 2220 60 360 45400 550 67400 17800 303 14600
30 2100 58 329 39300 373 39600 12700 206 6T
31 - - - 28900 242 18900 - - -
TOTAL 188630 e 181999 288570 - 355401 198660 - 104436
JuLy AUGUST SEPTEMBER
MEAN ME AN MEAN
MEAN CONCEN~- MEAN CONCEN= MEAN CONCEN=-
DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DYSCHARGF  TRATION LOAD
DAY {CFSY IMG/LY {TONS}) (CFS) tMG/LY {TONS) {CFs} (MGFLY (TNNS
1 9270 143 3580 1750 46 217 439 26 31
2 6030 110 1790 1450 44 172 669 24 &3
3 5440 92 1350 1350 42 153 473 23 29
4 4840 75 980 1400 41 158 51 23 28
5 4070 62 681 1310 39 138 537 23 33
6 3140 52 441 1410 42 160 510 23 32
7 2450 45 298 1810 47 230 306 22 18
8 1870 42 212 2160 46 268 456 22 27
9 1610 40 174 2010 4S 244 441 2n 24
10 1290 39 136 2320 45 282 517 18 25
11 1240 3B 127 4250 94 1080 483 18 23
12 1420 37 142 5270 a9 141C 410 17 19
13 1380 37 138 4020 73 792 446 16 19
14 1610 37 161 2710 63 471 413 14 16
15 1800 37 180 2070 58 326 406 14 1=
16 1870 39 197 2089 50 281 370 14 14
17 2770 41 307 2260 53 323 335 14 13
18 4040 42 458 3160 63 538 349 14 13
19 3470 40 375 4680 91 1180 489 14 18
20 2520 40 272 4740 97 1240 939 17 43
21 2100 19 221 3600 T2 &70 1350 2 T2
22 2070 39 218 2720 60 441 1570 34 l44
23 1780 40 192 2050 55 304 1350 44 160
24 1710 42 194 1560 54 227 1260 41 139
25 1450 45 176 1279 54 185 1080 an B7
26 2090 48 2mn Bl3 54 119 764 2t 4%
27 2630 49 348 724 53 104 752 16 32
28 2880 52 406 626 49 83 752 12 24
29 2920 53 418 584 42 66 752 10 2¢
30 2560 51 353 5n4 ELS 46 752 10 2n
31 2180 48 283 476 29 37 - - -
TOTAL 86500 -— 15077 67207 - 11910 19820 - 122%
TOTAL DISCHARGE FOR YEAR (CFS—-DAYS) 2304639

TOTAL LOAD FDR YEAR {TONS) 17832249



STREANS TRIBUTARY TO LAKE ERIE 89
04194022 MNAUMEE RIVER AT TOLEDO OVERSEAS TERMINAL DOCK, AT TOLEDO, OHIO

LOCATION.--Lat 41°41'06", long 83°28'35", Lucas County, at Toledo Overseas Terminal dock at Toledo, about 1 mile up-
stream from mouth,

PERIOD OF RECORD, --Chemical analyses: October 1962 to September 1968.

RENARKS, --Determinations of suspended solids and dissolved oxygen (DO) furnished by city of Toledo, Division of
Sewage Disposal. No discharge records available,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
[ A

SOLVEN
TOTAL sa110s
PICAR- LAR= CHLO- PHOS - IRESI~ 515~
TIAE SIDIUM  RONATE  BONATE  SULFATE  FIDE NITRATE  PHORYS  NUE AT PFENDFA
(Na) {HCO3)  (CO3) {504 [{a8] (N33 (PO4) 18€ €1 SOLINS
LA 3¢ 17¢ o a1 40 .4 oR2 1z --
~als - 122 2 59 16 -- -- - --
wR2° 9.3 16 o 74 1 28 W70 35C -
LHC ¥4 166 6 34 22 23 1.2 39r --
L.t Se4 14 P 43 12 22 ot 252 --
© A3 - 222 n 1ra 2w - - - -—
1637 - 163 n 71 ac -- - --
1245 21 220 bl 113 22 21 454 -
L83 - 186 bl 1n2 A - - --
93¢ - 178 bl a4 24 -- - -
PEEIS 148 b 69 2n --
L93n 163 2 61 le ==
RS0 - 176 B a3 22 -- -- --
L9 16 21¢ 2 a 22 18 394 -
193, 17 216 3 L] 26 £.3 .92 338 --
2345 - 192 2 114 22 2.2 3RC -
(330 - 137 v 55 1e 1n -- 27¢ 120
DARO - 122 - 53 12 24 - 268 524
aLe - 15¢ T el 15 26 - 324 £b
CEN - 182 - 71 2r 19 - 23R 27
FEE 22 174 5 a3 24 -- 1.2 340 26
VLR - 158 . L 22 - -- 61
LAz - 178 -~ L3 22 a9
VRIS -- 1864 6 76 24 - 41
arc 21 214 3 39 28 1.5 51
L93C 2C. 2 79 2# 1.8 33
~a2c 212 3 70 24 LY
1o 194 : 75 26 43
.915 - 170 2 a8 22 - -~ - 31
£9%¢ - 164 bl 51 28 - 28
845 152 ~ ar 26 -- a7
Lhas - 152 b] 59 2R - -- -- 26
e 23 176 bl 70 28 7.2 1.9 322 32
SPECY- METHY=
NON- F1C LENF
CAR~ COND~ PER- RLUF
HARD= BONATE  UCTANCE TEMO- nISS- CENT ACTIVE
~ NESS HARD-  (MICRO- PH EFATUFE  COLOP QLVED SATUR= SUR-
DE?T: {CA ML) NESS MHOS ) 10E6G C) OXYGEN ATICN STANCE
20A &7 557 7.4 16 sc - - 16
2ue 1o 412 7.5 & 5C -- - -
236 12 478 8.4 3 47 - R
262 116 534 R.S5 1 4% - - .0R
162 77 327 7.5 1 s - - .o
3.8 126 641 7.5 3 2¢ - - -
226 AR 505 To4 2 15 -
318 138 5TC 1.5 2 23 = W05
27¢ 123 o1R To4 7 25 - o=
26t 126 551 7.5 o 2 - - -
220 1 472 1.5 1 15 - -- -
208 Q4 437 R.2 12 a0 -
252 R 536 R.C 14 15 -
292 s 603 7.5 14 o -- - 0o
30 123 €27 Tk 13 2C «Ch
277 128 602 7.5 LA 2¢ - - -
188 76 41l R.2 16 s Rl 33 -
134 He 384 Te2 15 50 7.7 17 -
22p 1cs 463 7.5 2, ar T.4 a0 -
253 104 526 7.5 26 - 4l 5N -
262 1i2 538 Ba45 23 3¢ 7.6 3¢ -
237 1.3 57a 7.8 23 25 39
236 9c SCT 7.5 - 25 1.8 --
254 c2 528 Rub 27 aC .2 40 -
274 98 610 7.5 24 2t 3.t 36 06
24% L3 562 Te4 27 23 2.2 21
259 as 562 AL 26 < 6.2 77
24t al 543 7.5 27 28 402 a2
204 64 51 Tes 24 25 3.7 44 -
acr 66 465 7.4 24 2% 32
138 b4 457 7.9 22 22 27
188 64 468 7.1 23 15 22 -
21R 74 507 3.7 23 25 3C 07




a0 STREAMS TRIBUTARY TO LAKE ERIE
04184023 MAUMEE RIVER AT MOUTH, AT U,S, COAST GUARD STATION, AT TOLEDO, OBIO

LOCATION.--Lat 41°41'35", long 83°28'20", on left bank at entrance of channel to U.S. Coast Guard and Toledo Yacht
Club, in Bay View Park, across the river from C. and O, docks, and 2,500 ft downstream from Toledo Sewage Dis—
posal plant,

DRAINAGE AREA, --6,608 sq mi.

PERIOD OF RECORD, --Chemical analyses: February 1967 to September 1968.
Water temperatures: February 1967 to September 1968,

EXTREMES, --1987-688:
Specific conductance: Maximum daily, 940 micromhos Nov. 5; minimum daily, 210 micromhos Dec, 23.
Water temperatures: Maximum, 30.0°C Aug. 24; minimum, freezing point Feb. 11-13, 15, 17-21,

Period of record:
Specific conductance: Maximum daily, 940 micromhos Nov. 5, 1867; minimum daily, 210 micromhos Dec. 23, 1967.
Dissolved oxygen (February to September 1967): Maximum daily, 14.4 mg/1 Sept. 4, 1967; minimum daily, 0.0 mg/1
on many days during June to September 1967.

Wat:rzienlpergtures: Maximum, 30,0°C Aug, 24, 1968; minimum, freezing point Feb. 17-20, 1967, Feb. 11-13, 15,
17-21, 1968,

RENARKS.--In addition to the continuous recorder, twice-weekly samples were collected by a local observer, Partial
analyses were made on maximum and minimum specific conductance of samples collected for period December to
September, Interruptions in the record were due to malfunctions of the instrument, Considerable industrial
pollution from upstream and Toledo sources and from sewage disposal plant, No discharge records aveailable,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, DECEMBER 1967 TO SEPTEMBER 1968

DIsS- SPECI-
SOLVED NON- FIC
soLIDsS CAR= COND-
BICAR= CAR=- CHLO- FLUO- {RESI- HARD- BONATE UCTANCE
TIME BONATE BUNATE SULFATE RIDE RIDE NITFATE DUE AT NESS HARD- {MICRO- PH

CATE {HCO3) {C03) 1s04) {cLy (F) {NO3) 180 C) (CA.MG} NESS MHOS}
DEC.

05... 0945 206 0 120 36 3 31 450 319 150 693 7.9

26400 1045 108 o 46 13 b 20 22¢ 154 65 331 8.2
JAN.

02... 1045 140 Q 73 14 .3 18 286 147 32 421 7.6

3000 0945 224 o 130 56 .5 9.6 512 325 141 762 T.4
FEB.

06.as bDsoe 104 Q 44 18 .2 22 254 166 81 345 7.2

27,40 0845 178 Q 88 26 ol 28 w22 280 134 594 7.2
MAR.

07eus 0930 162 4 90 30 4 23 376 266 126 583 8.5

léaas 0930 192 Q 11 84 6 15 522 208 50 84T 7.0
APR.

10400 1645 140 0o 69 16 .1 28 286 226 112 451 746

30... 0945 210 o 105 32 .3 10 w22 298 126 659 7.3
MaY

03... 1245 188 ] 106 42 5 24 438 282 128 698 6.9

304 0830 136 0 52 16 <3 o4 272 200 8 429 7.0
JUNE

1l... 0900 178 ] 68 22 2 25 346 236 90 512 Te 4

13... 1500 176 o 68 20 .3 28 352 240 96 518 T.4
JuLy

23... 0845 176 Q 66 24 .4 18 338 230 86 503 7.3

304an 0830 212 Qo 92 32 1.4 13 400 275 101 620 Tk
AUG.

0l... 1030 204 Q 87 30 .6 14 376 266 98 600 7.5

28400 1500 160 2 60 24 .5 8.7 292 200 66 468 8.4
SEPT.

Qbeus PRI 156 Q 60 28 o3 7.1 274 190 62 465 7.3
26400 1445 162 [} 67 32 .6 14 320 208 75 525 7.0
SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

OCTOBER NOVEMBER
SPECIFIC SPECIFIC

CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DI SSOLYED TEMPER-

DAY (MICROMHOS PH OXYGEN ATURE (MICROMHOS pH OXYGEN A'EURE

AT 25°C) (NG/L) °c) AT 25°C) (MG/L) (°C)

MAX ¥IN MAX  MIN MAX  MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

1 560 360 16 13 710 670 - - 12 11
2 550 410 17 14 720 690 - - 13 12
3 550 480 17 15 790 710 - — 13 12
4 550 480 18 16 910 780 - - 13 10
5 560 480 20 17 940 910 - L 10 9
] 520 410 18 14 930 890 —_— - 9 8
7 500 420 16 14 900 800 - - 7
8 660 490 18 16 800 750 - —— 8 7
9 690 510 18 186 790 720 - - 8 6
10 650 520 16 15 770 720 - -— 8 6
11 610 530 16 14 810 740 - - 8 7
12 610 520 15 14 770 730 - - 8 7
13 620 460 16 14 750 730 - == 8 7
14 600 420 16 14 770 610 - - 8 6
15 540 420 15 14 650 570 - — 6 5
16 570 440 16 14 790 630 10.1 8.9 7 4
17 550 460 17 14 800 500 10.5 8.5 7 4
18 560 500 16 15 770 730 9.6 8.2 8 6
18 650 550 16 15 - - - - _— -
20 680 830 15 14 - —_— - P P
21 760 610 14 13 870 640 - —_ 5 4
22 750 670 14 13 870 640 - 6 4
23 790 720 14 13 660 640 - 5 4
24 810 760 15 13 690 650 - — 6 4
25 81D 770 14 12 730 860 -— - 7 4
26 810 690 12 10 - - -— - E—
27 800 490 12 10 - P - - _— -
28 820 540 11 8 - — - —_— PR —
29 660 570 11 8 - — - _— -
30 680 620 10 9 -_— — - - -— -
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STREANMS TRIBUTARY TO LAKE ERIE

04194023 MAUMEE RIVER AT MOUTH, AT U,S, COAST GUARD STATION, AT TOLEDO, OHIO-~Continued
SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1868

SPECIFIC
CONDUCTAXCE
(MICROMHOS

AT 25°C)
MAX MIN
730 620
680 500
600 440
530 430
560 460
560 480
580 530
580 400
450 400
450 410
500 420
560 430
550 450
510 460
540 460
490 460
550 460
500 330
340 210
280 230
370 280
360 280
470 350
410 340
560 370
620 440
500 390

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
390 290
390 290
320 280
340 300
370 310
380 330
380 340
390 330
500 340
420 350
430 380
440 400
500 420
540 440
500 450
510 480
590 450
570 500
600 510
570 520
610 530
640 530
610 550
560 550
580 550
630 560
680 590
680 600
660 610

DECEMBER

FEBRUARY

PH

MIN

MIN

DISSOLVED
OXYGEN
(MG/L)

-

HE HE EEe
HOOHK HOOO® VOPVO
CwWNUN NNOO® UNNUNO

MIN

-

-

-

P
POOOO0O0 OPVWVO POVOPX® PPPPE® PPODOO O

PRPNDN CDNOD ONHEE® ANNDN ADMOO Wi

DISSOLVED
OXYGEN
(MG/L)

MAX

10,7
10.8

MIN

[Ty
a9095 o580
Noobk WhwoM

e

M e
CWOoOWO HFooow®
Hhuol

H
Sltmw

®EOE® ©EOO®

CaMG uNING

il
i

NNNRONW BOOAND Ahhbn VOROS AU Bl

HEHEEE WANOR WWRWE AUONE AABBRWG NI

TEMPER-
ATURE
o)

3

NOWWW WWWWN

P whdh WNRNWN NNHNM NNNHD

MNP NNWN

[}
0
[
1
o
1
[}
]
1]
0
0
1
1
1
1
2
2
2
3

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 35°C)
MAX MIR
440 390
430 400
440 410
650 440
570 460
580 490

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
690 610
680 610
650 610
670 620
640 570
620 550
800 540
650 530
670 610
700 620
620 430
540 400
650 540
850 530
870 470
800 700
750 700
720 680
730 670
690 620
660 540
600 520
610 490
720 520
790 570
690 580
680 520
590 460
590 420
510 400
520 380

JANGARY
DISSOLVED
OXYGEN
(MG/L)
MIN  MAX  MIK
12,0 10.8
12.3 11.5
12.0 11.2
12,2 10,9
12.2 11.5
11.6 11.2
10.6 9.5
10.6 8.0
MARCH
DISSOLVED
OXYGEN
(MG/L)
MIN  MAX  MIN
10.7 8.2
10.3 8.7
10.0 8.5
9.5 8.3
9.0 7.8
9.7 8.0
9.6 7.8
9.1 6.5
8.3 7.3
9.4 6.8
10.8 7.4
1.4 8.0
10.4 9.0
12.4 8.0
12,2 8l4
9.4 7.3
10,9 6.8
14,9 83
14,9 12.7
12,7 9.9
10.3 9.2
10.5 8.4
10,5 85
10,7 9.4
10.8 9.8
10.7 9.2
10,7 9.2
10,3 9.3
101 8.9
9.5 8.0
9.0 7.5

21

TEMPER-

~
s3
B

£

b O HNUNR ABNHN NWWGW®

VOO NUAND PUNNND VNERRD ORNWE DB

]
(9=
HO®N®® dhbua obdm

13 1



STREAMS TRIBUTARY TO LAKE ERIE
04194023 MAUMEE RIVER AT MOUTH, AT U,S. COAST GUARD STATION, AT TOLEDO, OHIO--Continued
SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL MAY
SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSCLVED TEMPER~
DAY  (MICROMHOS pH OXYGEN ATURE (MICROMHOS PH OXYGEN ATURE
AT 25°C) (MG/L) °cy AT 25°C) (MG/L) [}
MAX MIN  MAX MIN NAX MIN MAX MIN MAX MIN  MAX MIN MAX MIN MAX MIN
1 510 420 8.7 7.3 13 11 680 600 8.0 4.6 14 13
2 500 450 8.4 7.4 13 11 690 630 7.1 4.3 15 13
3 580 460 8.0 6.7 13 12 710 640 5.9 4.0 16 14
4 550 470 8.3 6.7 13 12 660 630 5.8 3.6 16 14
5 510 410 8.3 7.0 13 11 640 590 7.7 3.5 15 14
6 440 380 8.0 7.0 1 10 670 630 6.4 2.7 16 14
7 490 390 8.2 7.1 1 10 690 560 9.8 1.9 16 14
8 510 410 8.5 7.3 12 10 720 620 4.2 1.2 17 15
9 520 410 8.2 6.4 12 10 710 620 3.5 1.5 17 16
10 500 430 9.1 7.5 12 12 650 600 5.7 .9 18 16
11 540 460 9.0 7.0 13 12 650 560 7.6 .5 17 16
12 630 480 9.0 6.4 14 11 630 610 5.2 2,2 18 16
13 600 490 8.1 6.9 14 12 650 570 6.7 2.7 18 17
14 610 510 8.3 5.8 14 13 650 570 6.5 3.9 18 17
15 590 510 8.2 6.6 14 13 720 630 6.8 2.8 19 17
16 620 520 7.5 5.5 16 13 700 540 10.2 3.9 19 18
17 600 540 6.8 4,7 15 14 630 540 11,2 6.8 19 17
18 600 560 6.3 4.7 15 14 680 490 6.8 5.0 18 17
19 580 560 5.8 3.0 17 14 550 280 6.7 5.3 18 16
20 600 540 6.2 4.8 16 14 420 270 6.6 5.3 17 16
21 670 590 5.7 3.5 16 15 450 390 6.4 5.0 17 16
22 640 580 6.5 3.8 17 15 500 430 7.6 4.3 18 16
23 660 560 7.5 4.4 17 15 520 430 7.5 4.2 17 16
24 670 560 9.2 6,2 16 13 500 440 8.7 6.1 17 16
25 670 530 8.1 6,3 15 12 480 440 8.4 6.8 18 16
26 670 600 6.8 5.0 14 12 520 460 8.1 5.3 17 17
27 680 600 7.7 3.8 14 12 570 480 7.0 3.7 17 16
28 620 580 7.1 4.5 14 13 630 410 7.4 5.7 17 16
29 710 600 5.9 4.2 14 13 440 340 6.8 6,1 16 15
30 710 640 6.9 3.8 14 13 430 380 7.1 5.9 16 15
31 - - - - - - 450 380 7.4 6.1 16 15
JUNE JULY
SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER-
DAY  (MICROMHOS pH OXYGEN ATURE (MICROMHOS pH OXYGEN ATURE
AT 25°C) (MG/L) (°c) AT 25°C) (MG/L) c)
MAX MIN  MAX MIN MAX MIN MAX MIN MAX MIN  MAX MIN MAX MIN MAX MIN
1 460 410 7.3 5.8 17 16 - — e em — e
g 540 7.5 5.5 17 16 _— - — - —
1 - - = B = = =
5 = - I [ — - = R P
6 — - - - — - — -
7 - i - - - - - - -
9 - - - - - - - - -
10 - - - - — = = Dl i
11 - - - - - - -
12 - - - - — - - o -
13 - - - - - - =
14 - - - - - - =
B - = - - ==z T = T o Tz
16 - - - - — - — . I
1a = = - - 580 510 25 76
is - - - - - - 570 500 28 27
20 - - - = o= 540 500 28 27
- - - - 540 500 28 26
a - - - = 580 530 P — 28 27
4 o o 600 550 28 27
24 - - 590 450 -~ - 28 26
25 - - - - 580 530 1.9 0.5 28 27
- - 580 540 3.2 .2 28 27
» - - - - 600 540 3.2 .1 28 26
28 - - - 630 580 2.0 3 28 27
28 - - 620 590 1.6 .1 28 27
28 660 600 1.2 .2 27 26
a = - - 680 620 2.2 .5 27 25
- - - - 690 650 3.6 .1 26 25



STREAMS TRIBUTARY TO LAKE ERIE

04184023 MAUMEE RIVER AT MOUTH, AT U,S, COAST GUARD STATION, AT TOLEDO, OHIO--Continued

93

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
SEPTEMBER

SPECIFIC

CONDUCTANCE

DAY (MICROMHOS
AT 25°C)

MAX MIN

1 650 590
2 640 590
3 630 600
1 610 550
5 590 550
6 610 520
7 610 560
8 580 560
9 570 550
10 580 540
11 560 530
12 570 530
13 610 540
14 610 550
15 570 520
16 600 550
17 610 520
18 600 500
19 620 560
20 600 560
580 520

22 560 500
23 520 460
24 500 450
25 510 420
26 470 370
27 500 400
28 470 440
29 460 440
30 480 430
31 500 140

AUGUST

DISSOLVED

pH OXYGEN

(MG/L)
MAX MIN MAX  MIN
4.5 0.6
1.8 .1
1.3 .0
2,1 .0
1.3 .0
2.0 .3
.8 .0
.8 .1
4.0 .1
2.5 .1
2.5 .5
2.3 .6
3.0 1.1
3.0 1.1
7.0 2,0
3.5 1.7
3.0 1,2
5.0 1.6
2.7 1.2
3.7 1.4
3.2 1.4
2.4 .7
1.5 .1
1.3 .0
2.5 .0
3.3 1.5
3.7 .1
4.9 .1
4.8 .1
5.5 .1
4.5 .1

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
500 460
530 160
520 440
530 430
560 410
520 420
490 310
470 430
500 430
520 450
520 430
530 440
610 480
580 480
550 450
530 450
560 470
540 510
520 470
530 470
540 460
530 470
540 490
560 500
570 480
560 390
550 370
530 430
570 470
590 370

pH
MAX MIN

DISSOLVED
OXYGEN
(MG/L)

MAX

HWOH NRMOHEN

w = W NN

-

W HER
IOODEd WhNUW OUNGDGN DONNO OADBE ODON®

04194030 MAUMEE RIVER AT CENTER C. AND O, RAILROAD DOCK, AT TOLEDO, OHIO

e e R

OOM OOOCOO OHHOO HOMMM

oo

TEMPER-

ATURE
(°c)
MIN MAX MIN

LOCATION.--Lat 41°41°46", long 83°21'39", Lucas County, at mouth at end of center dock of Chesapeake and Ohio Rail~
road coal-loading dock, at Toledo.

PERIOD OF RECORD, --Chemical analyses:

June 1962 to September 1968.

REMARKS, --Determinations of suspended solids and dissolved oxygen (DO) furnished by the city of Toledo, Division of

Sewage Disposal,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

No discharge records available,

TIME

£als

0R3C
C83C

0R3C
Qanc

391¢
1365

945
1300
nags
11°¢C
Zaa8
7945
0945
10°C

e

SR THM
(NAY

BICAR=-
PONATF
tHCO3)

124

130
1ad

124
184

164
182
lac
le6

144
lac
17¢

28

206
174
144
123

152
132
174

160
17¢
152
158

176
134
196
158

1464
142
140
154

CAP-
BONATE

(con

J35° S333 Noo

S orN2Y s

suo

Ao s

SULFATE
{1s04)

57

s3
71

65
a3

CHLO-
RIDE
{48}

24

15
1R

NITRATE
(ND3Y

7.2

ors-
SO1VEN
SALInsS
{REST~
NiE AT
18c €y

a2

asr

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SUS-
PENDED
SOLINS
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STREAMS TRIBUTARY TO LAKE ERIE

04194030 MAUMEE RIVER AT CENTER C, AND O, RAILROAD DOCK, AT TOLEDO, OHIO-~Continued

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SPECI-
FIC
COND-
£ UCTANCE
{MICRO-
MHOS )

NATE

rCT.
Tauas

DEC.
13...
2040

JanN,

el

HARD—
NFSS
{CAMG)

212
230

157
278

252
232
278
266

218
202
240
286

2835
266
192
18¢

168
238
245

222
202
232
278

237
237
23R
19¢

184
176
176
176

NON=

CAR-
AONAT
HARD-
NESS

68

<5
1n

o6
129
€6
129

nu7

451

424
476

436
67

M7
587

592
6r3
615
552

469
“h2
529
579

622
68
424
395

463
512
53>

511
494
514
611

555
524
545
45%

456
462
461
27

TFup-
PH FRAT IRF

{DER €Y
R.3 14
7.5 3
7.7 3
Q.3 1
7.3 3
a,n 1
].0 2
B2 3
B3 2
R.2 7
7.5 7
7.5 11
[~ 1>
745 14
Ter 14
7.7 13
R, 2 18
T4 17
7.4 16
7ol 2"
7.5 26
7.7 23
Tib k&
7.4 -
8.3 27
8.4 26
7.4 27
7.4 25
7.7 27
T4 24
T.6 212
7.0 2>
7.1 22
7.3 22

COLOR

ke
53

51
35

niss-
NLVFED
OXYGEN

PFR—
CENT

SATUR~

ATION

04195600 PORTAGE RIVER AT RAILROAD BRIDGE, AT WOODVILLE, OHIO

METHY -
LENF
BLUE

ACTIVF
StiR-

STANCF

o

LOCATION,-~Lat 41°26'58", long 83°21'29", Sandusky County, on right bank at old interurban line bridge abutment,
Jjust downstream from railroad bridge, 800 £t downstream from gaging station at Woodville.

DRAINAGE AREA,--428 sq mi,

PERIOD OF RECORD, --Chemical analyses:
June to September 1968.

Water temperatures:

June to September 1968,

REMARKS, --In addition to the continuous recorder, twice-weekly samples were collected by a local observer.
analyses were made on maximum and minimum specific conductance of samples collected for period June to Septem-
ber, Interruptions in the record were due to malfunctions of the instrument.
for Portage River at Woodville,

TIME

0945
1000

1450
1920

1530
1800

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

DIS-
CHARGE
{CFS)
125
131

53
12

BICAR-

BONATE

(HCO3)
204
200

172
206

222
244

CAR- CHLD~ FLUO-
BONATE SULFATE RIDE RIDE
{C03) {504) {cL) (F)

o] 150 53 3
¢ 104 42 o4
] 112 59 )
0 195 100 .6
o 149 81 6
o 188 114 .7

Partial

Records of discharge are given

JUNE TO SEPTEMBER 1968

12
20

2.9
11

3.0
1.7

DIS-
SOLVED
SOLIDS
{RESI-

NITRATE DUE AT
I{NO3)

180°C)

“88
466

442
638

568
690

HARD—
NESS
{CALMG)

NON-
CAR-

NESS

SPECI-

COND-

BONATE UCTANCE
HARD- {MICRO-

MHOS )

767

682
981

866

1070

PH

8.0
7.5
8.0

7.5



STREANS TRIBUTARY TO LAKE ERIE

04195600 PORTAGE RIVER AT RAILROAD BRIDGE, AT WOODVILLE, OHIO--Continued
SPECIFIC CONDUCTANCE: PH, AND WATER TEMPERATURES, JUNE TO SEPYEMBER 1968

JUNE JuLY
SPECIFIC SPECIFIC
CONDUCTANCE TEMPER- CONDUCTANCE TEMPER-
DAY (MICROMHOS pH ATURE (MICROMHOS PH ATURE
AT 25°C) (°C) AT 25°C) o)
MAX MIN MAX  MIN MAX ¥IN MAX MIN MAX  MIN MAX MIN
1 - - e 880 750 28 24
2 -- - 620 740 27 23
3 - - 810 630 25 19
4 - — - 810 610 26 19
5 - - — - 760 590 26 20
6 -— - 670 500 27 20
7 - 720 580 27 20
8 - - 780 600 27 21
9 - - 830 390 31 22
10 - -— - - 660 380 30 22
11 - -- — - 720 480 28 21
12 - - 760 430 28 22
13 880 670 - - [
14 790 690 -- - -
15 770 740 -- - -
16 810 750 24 21 790 700 - -
17 800 740 23 19 740 680 - -
18 820 790 24 17 750 670 - -
19 830 760 26 19 - - - -
20 810 730 26 19 -- -- - -
21 800 730 26 18 -- - -
22 790 700 -— - - --
23 850 720 - - -- -
24 820 740 - - -- . - -
25 810 760 26 23 -— - - -
26 790 720 23 19 -- - - -
27 770 680 19 17 - - - -
28 720 700 17 15 -- -
29 750 710 20 16 -- --
30 770 750 27 20 - -
31 - - -— - - -_ - -
AUGUST SEPTEMBER
SPECIFIC SPECIFIC
CONDUCTANCE TEMPER- CONDUCTANCE TEMPER-
DAY (MICROMHOS PH ATURE (MICROMHOS PH ATURE
AT 25°C) (°C) AT 25°C) °c)
MAX MIN  MAX MIN MAX MIN MAX MIN  MAX MIN MAX MIN
1 - - - -— -— - 860 680 8.7 8.1 24 19
2 - - - — - 870 760 8.5 7.7 23 16
3 - - - — - 860 490 8.8 8,1 25 18
4 - - -— -— - 780 480 8.8 8.0 26 20
5 - - - - — a- 1030 450 8.6 7.9 25 21
6 - - - - — - 1060 920 8.5 7.9 23 19
7 810 700 9.1 7.6 29 25 1000 740 8.4 7.9 24 17
8 770 580 9.2 8.2 30 26 1050 720 8.6 7.9 24 18
9 660 590 8.7 7.6 30 24 910 340 8.4 8.2 24 19
10 700 650 8.6 7.6 29 24 - - 8.4 8.0 22 19
11 940 700 8.5 7.9 26 20 - -- 8.5 8.0 el
12 840 710 8.8 8.4 26 20 880 B840 9.1 8.0 21 18
13 750 700 9.0 8.6 27 21 1020 960 9.0 B.4 23 15
14 940 740 9.2 8.8 27 22 1030 890 9.0 8.4 24 16
15 940 750 9.3 8.7 30 22 1030 980 9.0 8.5 25 18
16 890 790 9.2 B.7 28 24 1070 950 9.1 8.5 25 19
17 840 730 9.2 B.6 30 24 1030 960 9.0 8.6 23 19
18 860 750 9.1 8.5 29 23 1070 1000 8.9 8.5 21 19
19 840 730 9.2 B.4 28 23 1140 1030 8.7 B.4 21 17
20 820 730 9.2 8.3 31 25 1110 1010 8.7 8.3 24 18
21 850 790 8.9 8.3 31 26 1170 1070 8.3 7.5 24 19
22 870 800 8.9 8.2 33 27 1280 1170 8.2 7.4 28 23
23 940 830 8.9 8.2 33 27 -— - 8.4 7.9 -~ 23
970 900 8.8 8.3 33 27 - - 8.2 7.7 29 23
25 1000 860 8.9 8.2 32 24 1080 1000 8.4 7.9 23 19
26 940 850 8.7 8.1 25 20 - - 8.6 8.4 19 -
27 940 820 8.7 8.1 23 17 - - - - -~ -
28 920 720 8.7 8.2 24 17 - - - -- - -
29 930 650 8.7 8.3 24 17 - - -
30 880 790 8.6 8.1 23 18 -- - -
31 910 740 8.6 8.1 24 17 - - - - ~ -



STREAMS TRIBUTARY TO LAKE ERIE
04196800 TYNOCHTEE CREEK AT CRAWFORD, OHIO
LOCATION, --Lat 40°55'20", long 83°21'00", in SE} sec.27, T.1 S., R,13 E,, Wyandot County, at gaging station on right
bank at downstream side of bridge on County Highway 199 (formerly U.S. Highway 23), 0.4 mile northwest of Craw-
ford, 1,5 miles downstream from Lick Run and 3 miles southeast of Carey,
DRAINAGE AREA,--229 sq mi,

PERIOD OF RECORD, --Chemical analyses: January to September 1968,
Water temperatures: January to September 1968,
RENARKS. --In addition to the continuous recorder, twice-weekly samples were collected by a local observer. DPartial
analyses were made on maximum and minimum specific conductance of samples collected for the period April to
September, Interruptions in the record were due to malfunctions of the instrument,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, APRIL TGO SEPTEMBER 1968

n1s- SPECT-
SOLVED NON- FIC
SOLIDS cAP- COND-
nIs- BICAR- CAR- CHLO- FLUN=- (REST-  HARD~ RONATE  UCTANCE
TIME CHARGE  BONATE  BONATE SULFATE  RIDE RIOF  NITRATE  DUE AT  NESS HARD-  (MICRO- OH
tcFs) (HCD3) (€03} (S04 wLy (FY (ND3) 180 C)  (CAMG)  NESS MHOS
420 130 4 ag 19 -2 11 326 238 125 =01 o
51 214 n 188 18 .3 5.3 490 338 162 738 7.8
12 155 ] 262 22 o 2.2 552 392 265 a0l --
39,.. 1600 1710 90 n 53 10 .2 52 258 171 a7 ar2 -~
JUNE
03... 1910 221 176 4 1z 16 .2 33 408 290 139 568 -
8.5 212 [ 250 23 .5 3.2 574 424 280 azn 1.6
19 196 o 12 16 .3 9.0 380 280 119 568 7.6
1.9 220 ] 218 27 o 2.1 566 w12 218 73T B4
2.3 210 19 232 24 -5 2.0 578 420 231 810 8.5
1.9 238 6 410 24 .5 1.2 866 606 %01 1110 8.3

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, JANUARY TO SEPTEMBER 1968

DECENBER JANUARY

SPECIFIC SPECIFIC

CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER~
DAY  (MICROMHOS pH OXYGEN ATURE (MICROMHOS pH OXYGEN ATURE

AT 25°C) (MG/L) °c) AT 25°C) (MG/L) [§+)

MAX MIN  NAX MIN MAX MIN MAX MIN MAX MIN  MAX NIN MAX MIN MAX MIN
1 - - e e -
2 - —- e - -
3 - - e am -
4 - - - - -
5 - —_— - - — — . -
6 - . - e -
7 - - = - - - — -
8 - - - - - — -
° = = ., =
10 - - - e = - -
1 - e .
12 - - e - - -
13 -- - - - - -
14 - -- - - == - - -
15 - - - = e - — -
16 -- - - = - - .- -
17 - - R -~ -
18 1010 1000 - - 11.4 9.4 o o
19 1030 990 -- 104 9.0 0o 0
20 1030 990 -~ - 11.2 10.0 1 0
21 1070 1000 0.4 1 0
22 1000 870 0.9 1 0
23 870 680 0.8 o o
24 690 600 o o
25 630 440 o o
26 470 440 o o
27 540 470 o o
28 540 250 o o
29 - - -— -

@
b=
]
'
'
4
t
i
i
i
'
)
'
|
'
1
]
1
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STREAMS TRIBUTARY TO LAKE ERIE 97

04196800 TYMOCHTEE CREEK AT CRAWFORD, OHIO--Continued
SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, JANUARY TO SEPTEMBER 1968

FEBRUARY MARCH
SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER-
(MICROMEOS pH OXYGEN ATU! (MICROMHOS pH OXYGEN ATURE
AT 25°C) (MG/L) °c) AT 25°C) (MG/L) *c)
MAX MIN  MAX MIN MAX MIN MAX MIN MAX MIN  MAX MIN MAX MIN MAX MIN
300 200 - -- 10.4 9.2 3 2 960 920 8.2 7,9 11.1 9.8 11
350 240 -~ -—- 9.4 9,2 4 3 960 920 8.1 7.9 10.8 9.5 101
330 310 - -- 10.0 9.4 6 2 990 940 8.2 7.9 11.7 10.0 11
370 330 -~  -- 10.0 9.8 5 1 1000 960 8.3 8,0 12.2 10,1 11
420 370 7.6 7.5 12.2 6,9 6 0 1000 940 8.4 8,1 12.5 10.3 2 1
490 420 7.7 7.5 9.9 7.0 5 0 950 900 8,4 8,0 12.6 10,0 3 1
520 4% 7,7 7.6 9.8 6.6 6 0 930 890 8,6 8.1 13,1 10.4 4 1
570 520 7.8 7.6 9.6 9.4 3 1 900 870 8.6 8,1 12.8 10.4 4 1
580 570 7.8 7.7 9.7 9.4 4 0 890 840 8.6 8.1 12.5 10.2 4 2
650 580 7.8 7.7 10.2 9.0 3 ¢ 840 780 8.7 8.2 12.8 10.4 4 2
670 650 7.8 7.7 9.7 9.4 4 0 800 760 8.8 8.1 12.8 10.4 6 2
700 670 7.7 7.6 9.5 9.0 4 780 730 8.8 8,4 11.1 10.4 3 1
750 690 7.7 7.5 9.9 8.9 3 0 820 730 8.9 8.3 13,1 10.1 2 1
770 750 7.7 7.6 9.5 9.1 4 0 840 800 9.0 8.4 14.3 10.8 3 0
- P — - - - E— 1020 820 8,8 8.3 13.2 11.0 2 o
- - — e e - — - 1030 440 8.6 7.8 12.1 10.6 31
- -~ —_ - = - R 480 420 7.8 7.6 10.6 10.1 3 1
-- - B - - 500 400 7.8 7.6 10.3 10.0 4 2
- -— — - - - - - 450 400 7.8 7.6 10.2 9.9 7 4
- -- — e - - - 500 450 7.8 7.7 9.9 9.7 8 7
- - —— e = - — - 510 490 7.9 7.8 9.8 9.6 7 6
-- -= - - — - 520 500 8.0 7.9 9.7 9.6 6 2
910 880 12.4 9.9 101 510 500 8.1 8.0 10.2 9.7 3 1
920 880 10.7 9.6 101 520 500 8.1 8.0 11,2 10.0 3 1
920 880 10,8 9.6 11 510 390 8.6 7.7 11.6 10.5 4 2
920 890 10.8 9.6 101 390 320 7.7 7.6 11.7 9.4 6 2
930 890 10.6 9.4 101 330 300 7.6 7.4 11.0 8.0 125
950 930 0.7 9.4 101 310 300 7.4 7.2 8.1 7.8 - 1
950 910 10.2 9.3 101 400 310 7.3 7.1 10.9 7.5 - 12
- -— - - — - 480 400 7.6 7.3 11.2 10,8 13 11
-- - — e - — 520 480 7.7 7.6 11.2 11.0 13 12
APRIL MAY
SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER~ CONDUCTANCE DISSOLVED TEMPER-
(MICROMBOS pH OXYGEN ATURE (MICROMEOS pH OXYGEN ATURE
AT 25°C) (MG/L) °c) AT 25°C) (MG/L) (&)
MAX MIN  MAX NIN MAX MIN MAX MIN HAX MIN  MAX HIN MAX MIX MAX MIN
570 520 7.9 7.6 11.5 1l1.1 13 11 - — - e = - - -
600 570 8,1 7.8 11.7 11,1 12 9 - - - = - - — -
620 600 8.1 8.0 11.5 10.8 12 10 - - — - - - — -
620 510 8.1 7.8 10.9 10,0 13 12 - — — e em — -
560 480 7.9 7.7 10.7 9.9 12 9 - - —_— e e - - -
540 470 7.9 7.8 10.8 10.1 10 8 - - T [
540 480 8.0 7.8 10.8 10.0 11 8 1000 90 7.4 7.2 1.1 7.9 18 13
580 540 8.1 7.9 10.4 10.0 13 10 1020 1000 7.4 7.2 9.5 6.6 17 13
620 580 8.1 8.0 10.1 9.6 13 11 1000 970 7.4 7.1 9.4 6.0 20 14
-- - s e 1030 990 7.4 7.1 9.5 5.6 19 14
- - - e e- - - - 1040 9200 7.2 5.9 6.9 5.3 16 14
-- — = = - 1020 910 7.0 5.8 6.3 4.9 17 14
- 910 720 7.1 6.9 7.3 5.0 16 14
-— 720 500 7.0 6.8 8.1 6.8 17 15
- — - - - 580 520 6,9 6,7 7.6 6.8 20 16
- - e - - 610 580 6.9 6.8 7.6 6.6 21 18
-- — e = -~ 630 610 6.8 6.7 8.4 6.8 20 17
- ~— - - - - - 630 620 6.9 6.8 8.0 6.7 21 16
- -— - - - -— - 680 630 7.0 6.8 8.2 7.0 18 14
-- - - - = - - - 700 680 7.2 6.9 9.8 7.5 18 13
-- -— 750 700 7,4 7.0 1.6 7.9 20 13
- - 730 720 7.5 7.1 13.3 8.2 21 13
-- — - e - 760 730 7.2 7.1 1.0.1 7.5 16 15
-- T 770 760 7.2 6.9 10.2 7.1 17 14
- - - - - - - - 780 630 7.0 6.9 9.4 7.5 18 13
-- - — - = - - - 630 480 6.9 6.8 7.6 7.0 15 15
- — - = - - 490 360 6.8 6.6 7.1 3.6 15 15
- - 440 420 6.6 6.5 3.7 2.8 15 15
-— - 420 300 6.5 6.5 3.0 2.3 17 15
-- - 380 320 6.5 6.5 3.5 2.6 17 15
-- - — e e - - - 500 380 6.6 6.5 3.8 3.3 16 15



CENm DB WNR

STREAMS TRIBUTARY TO LAKE ERIE
04196800 TYMOCHTEE CREEK AT CRAWFORD, OHIO--Continued
SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, JANUARY TO SEPTEMBER 1968

JUNE JuLY
SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED ~  TEMPER-
(MICROMHOS pH OXYGEN ATURE (MICROMHOS P OXYGEN ATURE
AT 25°C) (¥G/1) o AT 25°C) (MG/L) °c)
MAX  MIN  MAX MIN MAX MIN  MAX ¥IN MAX  MIN  MAX MIN MAX MIN  MAX MIN
530 500 6.7 6.6 4.1 3.4 16 15
550 530 6.8 6.7 7.8 3.4 18 15
610 520 6.8 6.7 9.4 6.0 19 16
1030 610 6.8 6.7 6.3 5.8 20 17
660 620 6.9 6.8 6.5 5.5 23 19
710 660 7.0 6.8 6.4 5.6 24 20
740 680 7.0 6.8 7.1 5.6 26 21
770 580 7.2 6.8 8.5 5.6 28 23
80 770 7.3 7.0 10.0 5.7 27 21
800 750 7.7 7.0 12.1 6.0 25 20
1250 610 7.9 7.3 7.4 5.5 25 23
1100 620 8.0 7.6 7.7 6.0 23 22
1040 530 8.1 7.6 7.7 5.9 24 23
990 520 8.0 7.0 7.0 5.9 24 19
820 750 7.3 6.9 11.2 5.2 25 18
780 730 7.3 6.9 10.4 5.2 28 19
AUGUST SEPTEMBER
SPECIFIC
SPECIFIC
CONDUCTANCE DpIs50 TEMPER-
Womms  w CREAT mEm gmoMe | oo men
AT 25°
5°C) (MG/L) e) AT 25°C) /1) ?’fgl)m
MAX  MIN
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
= - I T = oo 860 810 8.1 7.8 8.1 5,9 22 20
— 840 790 8.4 7.7 10.6 5.2 23 18
- = 820 800 8.5 7.8 10.8 5.5 25 19
- - - - i 850 820 85 7.9 10.5 5.4 24 20
860 830 8.4 7.9 10.0 5.5 24 21
= I D T = oo 870 840 8.5 7.6 10.6 4.5 24 18
- - - - - - o= 810 860 8.5 7.8 10.1 5.3 23 19
. — - - - - i 920 890 8.5 8.0 10.1 6.5 24 19
- — - - - - - 950 910 85 8.1 9.8 6.0 22 18
- - 980 930 8.3 7.8 9.7 5.6 21 20
. - - - - 980 950 7.9 7.8 8.8 6.5 20 17
- - - I P 1ooo 970 8.1 7.9 116 7.1 22 16
80 570 8.3 7.5 79 6.1 25 23 loes S Bl 7.9 1Ly 70 22 17
620 9 : . . 5 6.0
8.6 7.5 9.1 6,2 24 20 1070 1020 8.1 79 112 6.0 gg ig
640 620 8.8 7.8 9.2 6.0
690 630 8.8 7.5 9.6 5.8 % b2 039 loso 8.2 80 10.7 6.3 23 19
700 670 8.7 7.5 9.6 5.8 25 22 %gg 1060 8.1 8.0 8.6 6.2 22 20
g0 S0 8 73 88 5% 28 22 1130 less o3 29 7.8 &0 20 19
580 82 7.1 . . 163 2
8.7 4.5 28 23 1120 1030 8.1 7.9 10.2 6.6 2} ig
580 570 7.8 7.1 8.6 4.4
650 58 84 7.0 64 43 28 24 120 lolo 8.2 8.0 104 6.4 25 20
o G0 a3 18 o4 43 29 24 140 2000 81 &0 84 5.7 28 21
710 680 &5 7.5 5.1 1.9 30 26 1%  os9 o2 80 &7 4.4 26 21
740 710 82 7.3 5. . 0 a8 5.3 24 22
52 15 27 23 115 1110 82 8.0 10.1 4.7 22 20
7490 710 8.2 7.5 7.7 3.3
760 720 82 7.5 99 a8 e Mo 1120 8.2 8.0 9.6 5.6 21 17
800 750 8.2 7.5 10.0 5.8 23 18 1309 Joso 8.2 80 9.6 6.2 20 17
820 780 83 1.7 107 o s 20 1060 &1 80 93 &7 20 17
816 80 8.3 s 193 &0 2 18 122 1140 81 80 9.5 7.0 18 16
80 820 83 7.8 10.8 6.8 24 19 0 w0 &2 80 93 7.3 19 14



STREAMS TRIBUTARY TO LAKE ERIE 29
04198005 SANDUSKY RIVER BELOW FREMONT, OHIO
LOCATION.--Lat 41°22'12", long 83°06'10", Sandusky County, on left bank at rear of 1899 Port Clinton Road, 2,2 miles
downstream from State Street bridge in Fremont, 7 miles downstream from gaging station near Fremont, and 4 miles
upstream from Muskellunge Creek,
DRAINAGE AREA,--1,264 sq mi,

PERIOD OF RECORD. —-Chemical Annlyses- September 1966 to September 1968.
Water temperatures: P 966 to P 1968,

EXTREMES, --1967-68:
Specific conductance: Maximum daily, 1,000 micromhos Oct, 3; minimum daily, 220 micromhos Jan, 30, 31,
Water temperatures: Maximum, 30,0°C June 9-12; minimum, freezing point on several days during winter months.

Period of record:
Specific conductance (1967-68): Maximum daily, 1,000 micromhos Oct. 3, 1967; minimum daily, 220 micromhos
Jan, 30, 31, 1968,
Water temperatures: Maximum, 30,0°C June 9-12, 1968; minimum, freezing point on many days during winter periods.

REMARKS, --In addition to the continuous recorder, twice-weekly samples were collected by a local observer, Partial
analyses were made on the maximum specific conductance and the minimum specific conductance of the samples col-
lected for each month, Dissolved oxygen concentrations listed as 15,0 mg/l represent concentrations of 15,0
mg/l or greater, due to instrument limitations, No data recorded Jan 8-28, Feb, 1 to Mar, 20, due to frozen
water lines, Other interruptions in the record were due to malfunctions of the instrument. Records of discharge
are given for gaging station near Fremont (drainage area 1,251 sq mi).

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 ITSU SEPTEMBER 1968
DIS—

SPECI~
SOLVED NON- FIC
TOTAL  SOLIDS CAR-  COND-
DIs- BICAR- CAR- CHLO- FLUO- PHOS- (RESI- HARD- BONATE UCTANCE
CHARGE BONATE BONATE SULFATE RIDE RIDE NITRATE PHORUS DUE AT NESS HARD-  (MICRO-
TIME (CFS) (HCO3) (cO3) (504) Ly (F) (NO3}) (P0O4) 180°C) (CA,MG} NESS MHOS PH
0805 113 257 0 227 42 -8 5.8 646 444 233 922 -
0838 345 225 0 161 30 .5 13 - 510 362 177 T47 -
0904 543 186 0 108 24 .5 26 - 386 294 141 594 8.2
1002 286 244 Q 165 34 .7 18 - 502 394 194 789 7.3
0955 231 234 4 164 36 5 9.5 532 388 189 781 8.4
0950 6920 126 ] 62 14 .3 14 - 266 188 85 385 1.2
1050 210 307 Q 198 40 3 6.2 - 630 473 221 912 T.5
0944 17200 84 0 51 10 oh 12 - 176 120 51 256 .2
0946 11400 122 ¢} 49 24 3 18 - 240 172 T2 406 7.3
1000 1480 292 0 183 30 .6 18 - 574 450 211 828 7.9
0956 1830 298 0 188 32 .5 15 - 592 452 208 888 8.0
0948 9850 110 [+] 57 18 .3 26 - 256 178 88 391 6e4
0950 694 168 6 103 23 b 19 - 388 272 124 570 8.5
1055 286 196 10 159 30 .5 6.0 - 478 342 165 715 8.5
0930 249 222 0 171 32 5 2.7 - 486 358 176 54 7.3
0930 6220 136 0 72 20 3 64 - 354 241 130 521 7.2
0929 3440 128 Q 70 16 2 47 - 312 224 119 476 T.6
0942 140 188 0 159 30 »5 6.6 - 428 324 170 679 7.9
0945 213 164 10 108 26 b 17 1.1 426 314 163 642 8.5
1745 454 140 8 k&4 14 o4 i8 72 306 228 100 471 8.4
1746 231 244 0 137 26 .8 5.8 1.0 474 338 138 694 7.8
1830 231 190 0 102 26 6 5.1 1.1 366 260 104 559 7.5
1950 49 238 ] 135 38 .6 3.4 1.6 482 322 127 720 7.9
1418 52 288 o 154 50 9 2 2.7 532 360 124 843 7.3
SPECIFIC CONDUCTANCE, pH, DlsSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
OCTOBE NOVEMBER
SPECIFIC SPECIFIC
CONDUCTANCE DI SSOLVED TEMPER- CONDUCTANCE DI SSOLVED TEMPER-
DAY  (MICROMHOS pH OXYGEN ATURE (MICROMHOS pH OXYGEN ATURE
AT 25°C) (MG /L) (°c) AT 25°C) (MG /L) (°c)
NAX MIN  MAX MIN MAX MIN MAX MIN MAX MIN  MAX MIN MAX  MIN MAX MIN
1 940 840 8.2 8,1 1.1 6.2 15 12 780 750 B.2 8.1 -- - 12 11
2 950 900 8.2 8,1 12.8 9.0 16 13 760 720 - 12 12
3 1000 900 8.2 8.1 12.7 9.8 17 15 780 680 — - 12 11
4 980 920 8.2 8.1 13.6 9.9 18 16 800 650 _— = 1 9
5 960 920 8.2 8.1 14.0 9.4 19 17 650 560 - - 9 7
6 960 920 B.1 8.1 11.7 9.0 18 17 620 540 - — 7 6
7 940 920 8.4 8.1 9.2 8.3 17 16 610 580 - 6 5
8 960 920 8,1 8.1 8.8 7.5 18 17 640 590 - 6 4
9 960 890 8.3 8.1 7.8 5.7 17 15 640 600 -— - 6 4
10 900 800 8.3 8.1 5.7 2.8 16 14 660 600 - - 7 5
11 940 860 -- == 1.0 4.7 14 13 690 660 — - 8 B
12 950 900 8.2 -- 6.2 4.3 14 13 690 640 -— 9 8
13 940 910 8.3 8.2 - - 13 13 680 640 - - 8 7
14 930 900 8,3 8.2 -- - 15 13 730 660 — - 7 6
15 940 900 8.3 8.2 -~ - 16 14 750 700 — - 6 4
16 940 880 8.3 8.2 --  -- 16 15 750 700 10.8 4 3
17 890 820 8.3 8.2  -- - 17 15 760 700 10.8 4 3
18 830 760 8.3 8.2 9.3 2.8 16 15 790 710 - 4 4
19 850 780 8.3 8.1 5.3 1.9 15 13 790 740 -_— - 4 3
20 780 730 8.2 8.1 6.3 4.5 13 12 820 740 — - 4 3
21 770 730 8.3 81 - - 12 1 820 750 — - 4 3
22 760 730 8.3 8.1 -~  -- 12 11 840 740 — - 4 3
23 780 720 8.3 8.1 5.8 4.7 12 11 820 760 - - 4 3
24 810 740 8.3 8.2 5.4 4.4 13 12 790 720 — e 4 3
25 840 780 -——  -- 6.2 5.3 14 12 740 680 - - 5 4
26 840 800 - - - - 12 11 750 690 - -— 6 4
27 840 800 B 1 10 800 750 11.9 11.0 5 3
28 820 790 — e - 10 9 820 730 11.4 11.0 3 2
29 810 760 - - - 10 9 840 780 12.0 11.0 2 1
30 780 740 8.3 8.1 - - 11 9 820 760 11.3 9.4 2 1
31 770 720 8.2 8.1 - - 11 10 - - - - —_— e



100 STREAMS TRIBUTARY TO LAKE ERIE

04198005 SANDUSKY RIVER BELOW FREMONT, OHIO--Continued
SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1868

DECEMBER JANUARY
SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER-
DAY  (MICROMHOS PH OXYGEN ATURE (MICROMHOS pH OXYGEN ATURE
AT 25°C) (MG/L) (§) AT 25°C) (MG/L) ey
MAX MIN  MAX MIN MAX  MIN MAX MIN MAX MIN  MAX MIN MAX  MIN MAX MIN
1 810 760 10.4 9.2 2 2 690 640 13.2 13.0 1 0
2 820 760 10.2 9.5 3 2 750 680 13.5 12.8 10
3 790 670 10.3 8.8 3 2 760 710 13,1 12,6 1 o
4 690 420 11.8 10.3 2 1 780 700 13.0 12.5 T 0
5 440 410 13.0 11.5 2 2 825 750 13.1 12.5 T o
6 460 420 13.0 12.7 2 2 830 760 13,3 12.5 101
7 440 410 13.2 12.7 4 2 820 800 13.1 11.9 T 0
8 480 430 12.9 12.7 4 3 - -~ - = - -
9 510 470 13.0 12.9 4 4 -— bt - -
10 530 490 13.0 12.7 4 4 - - - - -— -
11 570 490 12,7 12.5 4 4 - - - -
12 510 460 12,6 12.4 6 4 - - - -
13 490 460 12.7 12,6 6 5 - - - -
14 490 470 12.8 12.6 6 5 - -— == -
15 520 490 13.0 12,7 5 3 - - -~ - - -
16 540 520 13.3 12.8 3 2 - - - - - -
17 580 540 13.5 13.0 2 2
18 590 580 13.4 12,7 3 2
19 640 590 12,8 12.3 4 3
20 660 640 13.1 12.5 4 3 - - - -
21 640 570 12,9 11,9 7 3 - - - -
22 610 430 13.2 11.9 8 5 - - -
23 460 360 13.8 13.2 6 3 - — -
24 410 390 13.5 13.3 3 2 - - -
25 420 410 13.5 13.3 2 1 - - -
26 490 420 13.7 13.5 1 0 - - — -
27 530 490 13.6 13.4 10 - - -
28 580 510 13.4 13.2 101 - - - -
29 620 540 13.3 13.2 11 430 300 1.7 7.4
30 630 560 13.3 13.2 1 1 300 220 11.9 6.6
31 650 610 13.2 13.0 10 260 220 10.5 7.2
FEBRUARY MARCH
SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER~
DAY  (MICROMHOS PH OXYGEN ATURE (MICROMHOS pB OXYGEN ATURE
AT 25°C) (MG/L) c) AT 25°C) (MG /L) c)
MAX MIN  MAX MIN MAX MIN MAX MIN MAX MIN  MAX MIN MAX MIN MAX MIN
1 — —- — e -
2 —_— —
3 - —
4 - -
5 - -- — - — -
6 -— - - - [T —
7 - - — - — -
8 -— - — - — -
9 — - —- - —
10 - -— - - [EN—
11 - - [ —
12 - -- — - —
13 - - - - - -
14 - - - - -
15 - - -~ - -—
16 - - - - R
17 - — -
18 -- -
19 - —
20 - - — .- -
21 540 510 11.0 10.9 8 7
22 570 540 11.5 11.0 7 4
23 580 570 12.6 11.5 4 3
24 630 570 13.2 12.4 5 2
25 650 620 13.1 12.4 6 3
26 630 420 13.2 12.4 6 3
27 420 350 13,2 12,4 6 4
28 390 360 12.4 11.5 9 6
29 380 350 11.5 10.6 12 8
30 410 360 10,7 10.1 13 10
31 440 400 10.1 9.2 13 11



SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1867 TO SEPTEMBER 1968

DAY

CENe cewhR

SPECIFIC
CONDUCTANCE
(MICROMHQS

AT 25°C)
MAX ¥IN
550 440
580 540
580 560
640 570
660 560
590 550
580 540
570 550
580 560
660 530
680 650
650 630
640 630
720 620
700 620
740 670
720 630
740 650
740 660
730 600
730 680
730 680
750 650
710 660
710 650
750 700
780 710
760 670
730 680
710 660

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
470 410
500 430
530 490
570 530
660 570
670 650
660 620
690 590
640 570
620 550
610 550
630 580
680 610
690 580
630 570
690 520
630 560
660 580
690 620
730 680
730 710
720 700
740 590
700 610
660 610
730 640
730 630
720 600
600 560
620 560

STREANMS TRIBUTARY TO LAKE ERIE

04198005 SANDUSKY RIVER BELOW FREMONT, OHIO--Continued

e

-
-
@
e

POOND GONNED® VOXOO NPWHOLOL® VOOOO VOO

-
1)
=3
[Ty

WHRWRY OOWWO WROWMH HOWNLE OWWAW NHUEN

DISSOLVED
OXYGEN
(MG /L)
MAX MIN
7.7 7.3
7.3 6.2
6.3 5.8
6.2 5.7
6.2 5.1
6.4 4.9
7.5 5.3
13.9 4.5
11.9 6.6
10.6 3.3
15.0 8.8
13.4 8.0
13.2 7.5
11.9 8.3
12.6 6.5
8.5 4.5
6.9 4.4
9.2 5.3
7.2 4.8
11.3 5.6
9.9 4.6
8.0 1.5
5.7 .2
6.7 5.1
7.9 6.1
6.9 6.4
7.1

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
NAX MIN
750 700
740 710
750 690
720 680
720 640
740 700
740 710
760 700
740 660
740 640
760 660
780 680
760 720
760 700
740 680
720 670
710 650
740 660
730 680
740 680
710 680
680 520
570 450
600 520
710 560
600 470
670 540
660 530
540 460
460 440
460 440

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)
MAX MIN
640 600
650 610
650 630
630 580
660 570
640 540
590 540
620 550
610 510
600 500
580 540
580 550
600 550
630 560
590 570
630 580
720 630
680 500
630 500
580 370
510 420
500 490
490 440
440 380
480 420
540 460
520 480
610 520
620 580
680 620

MAY

MAX  MIN

DISSOLVED
OXYGEN
(MG /L)

MAX  MIN

12.2
14.9 1
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102 STREAMS TRIBUTARY TO LAKE ERIE

04198005 SANDUSKY RIVER BELOW FREMONT, OHIO--Continued

SPECIFIC CONDUCTANCE, PH, DISSOLVED OXYGENy AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
SEPTEMBER

AUGUST
SPECIFIC SPECIFIC

CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE

DAY (MICROMBOS pPH OXYGER ATURE (MICROMBOS
AT 25°C) (MG/L) c) AT 25°C)

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

1 640 500 12.4 6.5 28 22 680 610
2 530 500 11.4 6.3 27 23 730 660
3 540 480 9.2 5.7 24 23 740 640
4 570 450 8.0 4.6 24 23 760 610
5 600 570 8.6 5.5 25 23 710 640
6 590 500 7.5 5.5 26 24 730 630
7 630 580 8.8 5.8 26 24 760 720
8 620 560 8.3 5.4 27 25 770 730
9 640 540 7.7 1.6 27 25 760 730
10 690 570 9.3 4.3 28 26 750 720
11 730 670 7.1 3.1 26 24 730 670
12 720 650 8.3 5.6 25 23 760 670
13 690 620 11.8 5.5 24 23 780 740
14 690 630 1.2 5.3 24 23 780 740
15 680 550 14.9 8.0 28 24 770 630
16 580 500 12.6 7.4 28 25 800 720
17 590 500 7.4 2.7 26 24 810 780
18 590 540 6.3 3.3 26 24 790 720
19 560 520 7.5 4.3 26 25 780 710
20 560 510 6.0 2.8 27 26 830 780
21 560 520 3.9 1.5 27 26 850 810
22 620 560 5.3 .2 28 26 820 800
23 630 610 3.8 .4 28 27 830 790
24 620 570 5.0 4 28 28 810 740
25 640 590 3.4 .0 28 26 790 730
26 640 620 .0 .0 26 25 820 790
27 640 610 .0 .0 25 23 840 800
28 650 610 1.1 .0 24 23 840 820
29 660 580 9.1 .0 24 23 860 720
30 640 570 10.0 4.0 27 23 890 850
31 660 620 8.6 5.3 23 22 - -

04199100 HURON RIVER BELOW MILAN, OHIO

pH

DISSOLVED
OXYGEN
(MG/L)
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LOCATION.--Lat 41°20'06", long 82°34'38", Erie County on right bank at downstream side of bridge on Mason Road,
3.5 miles northeast of Milan, and 4.2 miles downstream from gaging station at Milan.

DRAINAGE AREA,--385 sq mi.

PERIOD OF RECORD.--Chemical analyses: June to September 1968,
Water temperatures: June to September 1968,

REMARKS, --1In addition to the continuous recorder, twice-weekly samples were collected by a local observer,

analyses were made on maximum specific conductance and minimum specific conductance of the samples collected
for the period June to September, Interrupti