
Quality of
Surface Waters of the 
United States, 
1968

Parts 4 and 5. St. Lawrence River Basin, and 
Hudson Bay and Upper Mississippi River Basins

GEOLOGICAL SURVEY WATER-SUPPLY PAPER 2094

Prepared in cooperation with the States 
of Illinois, Indiana, Iowa, Michigan, 
Minnesota, Missouri, Neru York, Ohio, 
South Dakota, Wisconsin, and with 
other agencies

UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON 1973



UNITED STATES DEPARTMENT OF THE INTERIOR 

ROGERS C. B. MORTON, Secretary

GEOLOGICAL SURVEY 

V. E. McKelvey, Director

Library of Congress catalog-card No. GS 43-68

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402   Price $2.10 domestic postpaid or $1.75 GPO Bookstore

Stock Number 2401-02380



PREFACE
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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 with the 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. Each 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
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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.

Figure l.--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 
istics 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.
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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 to those 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. In 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 Irrigation, 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 each day, 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 no observations 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/ 1 ) 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

Ion
Multi 
ply by Ion

Multi 
ply by

Aluminum (A1+3 ) ........ 0.11119
Ammonia as NH +1 ....... .05544
Arsenic (As-*) ......... .04004
Barium (Ba+2 ) ......... .01456
Bicarbonate (HCO3 -i). ..... .01639
Bromide (Br-i) ......... .01251
Cadmium (Cd +2 ) ........ .01779
Calcium (Ca +2 ) ......... .04990
Carbonate (CO3 -2 )....... .03333
Chloride (Cl"1 ) ......... .02821
Chromium (Cr+6) . ....... .11539
Cobalt (Co+2) .......... .03394
 Copper (Cu+2 ). ......... .03148
Cyanide (CM'1 ) ......... .03844
Fluoride (p-1 ) ......... .05264
Hydrogen (H +1 ) ......... .99209
Hydroxide (OH'1 ) ........ .05880

Iodide (l-i) ........... 0.00788
Iron (Pe*3 ) ........... .05372
Lead(Pb->-2 ) ........... .00965
Lithium (Li+i) .......... .14411
Magnesium (Mg-*42 ) ....... .08226
Manganese (Mn+2) ....... .03640
Mercury (Hg+2). ........ .00997
Nickel(Ni+2 ) .......... .03406
Nitrate (NOg-1 ). ......... .01613
Nitrite (NO2-i). ......... .02174
Phosphate (PCV3) ........ .03159
Potassium (K>i) ........ .02557
Sodium (Na+i).......... .04350
Strontium (Sr+2 ). ........ .02283
Sulfate (SO4-2 ) .......... .02082
Sulfide (S-2). .......... .06238
Zinc (Zn +') ........... .03060



6 QUALITY OF SURFACE WATERS, 1968

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 1 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 fC). 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 multiply ing 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 report are 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 fF). 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/1) 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 contact and 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 (SiO2 )

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/1. 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 -
16,000 -
46,900 -
76,600 -
106,000 -
134,000 -
160,000 -
186,000 -
211,000 -
234,000 -
257,000 -
280,000 -
301,000 -

15,900
46,800
76,500
105,000
133,000
159,000
185,000
210,000
233,000
256,000
279,000
300,000
321,000

Range of
concentration

(ppm)

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

* 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)

322,000 -
342,000 -
362,000 -
381,000 -
400,000 -
417,000 -
435,000 -
452,000 -
468,000 -
484,000 -
499,000 -
515,000 -
529,000 -

341,000
361,000
380,000
399,000
416,000
434,000
451,000
467,000
483,000
498,000
514,000
528,000
542,000

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
1.50

0.0
.5

1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0
9.5

32
33
34
35
36
36
37
38
39
40
41
42
43
44
45
45
46
47
48
49

10.0
10.5
11.0
11.5
12.0
12.5
13.0
13.5
14.0
14.5
15.0
15.5
16.0
16.5
17.0
17.5
18.0
18.5
19.0
19.5

50
51
52
53
54
54
55
56
57
58
59
60
61
62
63
63
64
65
66
67

20.0
20.5
21.0
21.5
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

68
69
70
71
72
72
73
74
75
76
77
78
79
80
81
81
82
83
84
85

30.0
30.5
31.0
31.5
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

86
87
88
89
90
90
91
92
93
94
95
96
97
98
99
99
100
101
102
103

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

104
105
106
107
108
108
109
110
111
112
113
114
115
116
117
117
118
119
120
121

*C = 5/9 f F - 32) or °F = 9/5 (°C) + 32.
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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, dolomite, 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/1 of calcium; waters in areas where rocks are composed of 
dolomite and limestone contain from 30 to 100 mg/1; 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/1, but water in areas that contain large quantities of dolomite 
or other magnesium-bear ing rocks may contain from 20 to 100 mg/1 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 50 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 (HCOo.CO.,, 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. Its 
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 from tanneries, 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 (SO4)

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. In natural waters, concentrations range from a few mg/1 to several thousand mg/1.

The U.S. Public Health Service (1962) recommends that the sulfate concentration 
not exceed 250 mg/1 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/1 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 water1 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/1 reduced the incidence of dental caries 
and that concentrations greater than 1.7 mg/1 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 in the earth's crust and is normally present in sur 
face waters in only 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.

Iodide (I)

Iodide 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/1. Rankama and Sahama (1950) report iodide present in 
rainwater to the extent of 0.001 to 0.003 mg/1 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. It 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 forms of NH,, and NH . 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 (NO2)

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, butas little as 0.1 mg/1 has been proposed (California 
State Water Quality Control Board, 1963).

Nitrate (NOg)

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/1 (as NO,,) 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 excess of 44 mg/1 (as NO,,) should be regarded 
as unsafe for infant feeding. U.S. Public Health Service (1962) 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 (PO4). Some sources 
that contribute nitrate, such as organic 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 in water 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/1 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 with less 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/1 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/1 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 in the 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 as grounds 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/1 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)As2, and cobaltite, CoAsS. 
Alluvial deposits and soils derived from shales often contain cobalt in the form of 
phosphate or sulfate, but other soil types may be markedly deficient in cobalt in any 
form (Bear, 1955). Ruminant 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 pH but 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.

Topper imparts a disagreeable metallic taste to water. As little as 1.5 mg/1 can 
usually be detected, and 5 mg/1 can 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. TheU.S. Public Health Service(1962) 
recommends that copper should not exceed 1.0 mg/1 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 reported to be soluble in water to the extent of 31 mg/1 
(Seidell, 1940) at 25° C. In 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. It is reported (Pleissner, 1907) that at 18°C water free of 
carbon dioxide will dissolve the equivalent of 1.4 mg/1 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/1 in drinking and culinary water on carriers subject to Federal 
quarantine regulations.

Lithium (Li)

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/1, 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).



14 QUALITY OF SURFACE WATERS, 1968

The main source of high concentrations of dissolved mercury in water, in the form 
of highly toxic methyl mercury, Hg(CH,)2 , 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/1 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/1 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/1 of 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/1 in drinking and 
culinary water on carriers subject to Federal quarantine regulations, but permits 1,000 
mg/1 if no better water is available. Reported livestock tolerances range from 3,000 mg/1 
(Colorado Agricultural Experiment Station, 1943) to 15,000 mg/1 (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.
1,000 to 3,000 ......... Slightly saline.
3,000 to 10,000. ........ Moderately saline.
10,000 to 35,000 ........ Very saline.
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Hardness

Hardness is the characteristic of water that receives the 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 ............... Soft
61-120 .............. Moderately hard
121-180 ............. Hard
More than 180 .......... Very hard

Durfor and Becker, 1964, p. 23-27. 

Acidity (H+1 )

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 bases that hydrolyze to give 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+
-M- J-4-

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 Decker, 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 mineral acid 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 prot 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. Super imposed 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 at the 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 some 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 suspension with 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-green algae). Ratios between 
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 at44.5°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).

Organic s

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 (CM).--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 0.01 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, I960). 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, and land 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, as well 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 reported for a composite 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 mean discharges 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 WSP

1941 942 1951 bl!98 1957 b!521 1963 b!949
1942 950 1952 a!250 1958 a!571 1964 a!955
1943 970 b!251 b!572 b!956
1944 1022 1953 a!290 1959 a!642 1965 a!962
1945 1030 b!291 b!643 b!963
1946 1050 1954 a!350 1960 a!742 1966 a!992
1947 1102 b!351 b!743 b!993
1948 1132 1955 a!400 1961 a!882 1967 a2012
1949 1162 b!401 b!883 b2013
1950 al!86 1956 a!450 1962 a!942 1968 2094 

	bl!87 b!451 b!943
1951 al!97 1957 a!520 1963 a!948

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.
*596-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 Illinois 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--Iowa Geological Survey, H. G. Hershey, director and State geologist; 
Agriculture Experiment Station, Iowa 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

Illinois Champaign 61820 P. O. Box 1026
605 N. Neil Street

Indiana Indianapolis 46202 1819 N. Meridian St.
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State 

Iowa 

Michigan

Minnesota

Missouri

Montana

New York 

North Dakota

Ohio

South Dakota

Vermont 

Wisconsin
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District Office 

Iowa City 52240 

Okemos 48864

St. Paul 55101 

Rolla 65401 

Helena 59601

Albany 12201 

Bismarck 58501

Columbus 43212 

Huron 57350

Boston, Mass. 02203 

Madison 53706
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LOCATION. Lat 47°55'Z3", long

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)

8'42" (revised), in frwj sec.28, T.64 N. , R.38W., Keweenaw County, temperatu

Isle Royale National Park. 

IAINAGE AREA.   13.2 so. mi.

BRIOD OF RECORD.  Chemical analyses: 
(monthly).

CTREMES.  1967-68 :

November to March.

February to September 1967 (miscellaneous), October 1967 to September 1968

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

MAG- PD- 
DIS- TEHP- NAN- CAL- HE- TA5- BICAR-

TE irps) IDES o (

... 1015 1.2 6 
1030   6

... 1210   0 

... 1300 1.3 0

... 1000   6 

... 1000 22 6 
F 
... 0900   3 

09 10   1 
Y 
... 1000 7.5 2 
... 1030   2

1205 7.7 5 
1430 6.1 6 

... 7O35 5.6 5 
1700 11 3 
1235 21 4 

T. 
1830 14 IB 

2 ... 1115 7.1 8

CHL'J- FLLIO-

DATE IS04) (CD If} 
CCT.

17... 4.8 4.0 .2
FEH. 
13... 8.0 7.0 .1

HAY 

10... 8.0 1.0 .2

JUNE

1 ... 
JU Y 

1 ... 7.6 1.0 .2

AU . 
0 ... 8.8 1.0 .3 
1 ...

1 ... 8.0 1.0 .2 
2 ... 8.4 .8 .2 

SE T. 
1 ... 6.4 1.0 .2
28... 7.2 1.0 .2

DATE 
OCT. 
17... 1015 
17... 1030 

FEB. 
13... 1230

MAY 
10... 1000 
10... 1000 

JUNE 

3... 0900 
}... 0910 

J LY 
0... 1000 
0... 1030 

AUG. 
04... 1205 
13... 1430 
13... 2035 
18... 1700 
25... 1235 

SEPT. 
18... 1830 
?8... 1115

107) (FE) (UN) (CAI (MGI (NA) IK) (HC03)

12 .06 .00 19 7.4 3.6 1.2 88

7.2 .20 .02 11 2.8 1.9 .5 39

7.4 .20 .00 10 3.5 1.7 .3 40

11     21 4.4 2.5 .5 74

16 --   20 4.2 3.0 .4 77

12 1.0 .03 16 5.1 7.4 .6 68

OIS- SPECI-
sniven NON- FIC
SOLIDS ALKA- CAR- CflNQ- 
(RES1- UNITY HA1O- ElONATE UCTANCE

1N03) 180 C) CAC.D3 ICA.MGI NESS MHO 1;)

.5 115 72 7R 6 159 7.5 

.8 144 90 96 6 202 7.5

          90 7.5

79 7.3 

.4 92 52 60 B 123 7.4

          150 7.4

.5 137 66 7? 5 143 7.1
BIO- 

PFR- CHE*- 
nlS- TEMP- 01SS- CFNT ICAL CDLI-

1CFS) IDEGC) OXYGEN ATION OEMAND ! MPN )

3.2 6 12.2 98 1.8 930 
6    

0

?2 6 11.0 88 2.2 30

3 
1 11.6 104 3.0 73DO

7.5 2 

2 11. 8 109 1.2 430

7.7 5 
6.1 6 10.0 100 .4 
5.6 5 9.6 94 1.0 150 

11 3 
21 4

14 18 
7.1 8

ng

CAR 
BONATE 
(C03I

40

30

60 

120

90

130
170

170 
150

0 

0

0

0

0

0
0

0
p



QCTOBFR 
MAXIMUM 
MINIMUM

NOVEMBER 
MAXIMUM 
MINIMUM

DECEMBER 
MAXIMUM 
MINIMUM

JANUAKY 
MAXIMUM 
MINIMUM

FEBRUARY

MINIMUM
MARCH

MAXIMUM 
MINIMUM

APRIL
MAXIMUM 
MINIMUM

MAY
MAXIMUM
MINIMUM 

JUNF

STREAMS TRIBUTARY TO LAKE SUPERIOR 

04001000 WASHINGTON CREEK AT WINDIGO, 1JICH. Continued

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

00000
00000

0000

000000

11 11 7 8 9 10 11 10

MINIMUM
SEPTEMBER

MAXIMUM
MINIMUM H 13 12 12 12 12 12 12 12 13 K 15 15

04031000 BLACK RIVER NEAR BESSEMER, HIGH.

LOCATION. Lat 46°30'41", long 90°04'28", in NE$SE} 
at gaging station on right bank, 450 ft downstre

c.32, T.48 N., R.46 W. , Gogebic County, tempe 
from bridge on county highway, 500 ft downs!

DRAINAGE AREA. 200 sq mi. 

PERIOD OF RECORD. Water te 

EXTREMES. 1967-68:

Pe

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

CCTCBER

CAY

1
2 
3 
4
5

6 
7
e 
<; 

1C

H
12 
13
14
15

16 
17
le
19 
2C

21 
22 
23 
24 
25

26 
27 
28 
21 
30 
31

MAX

10. C 
12. C 
13.0 
13.0 
12. C

10.0 
10.0
9.0
a.c
7.C

5.C 
5.0 
7.C 
7.0
7.C

7.C 
7.C 
7.0 
7.C 
6.C

6.C
5.0 
7.0 
7.C 
7.C

2.0 
2.C 
2.0 
2.C 
2.0 
2.C

MIN

9.0 
10.0 
12.0 
12.0 
10. 0

1.0 
8.0 
8.0 
7.0 
6.0

5.0
5.0 
5.0 
7.0
7.0

7.0 
7.0 
7.0 
6.0 
6.0

5.0 
4.0 
5.0 
7.0 
2.0

2.0 
2.0 
2.0 
2.0 
2.0 
2.0

NCVEHBER

MAX

3.0 
2.0 
2.0 
1.0 
0

0 
0 
C 
1.0 
1.0

1.0
1.0 
1.0 
0
0

0
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

MIN

2.0 
2.C 
1.0 
0 
0

0 
0 
0 
0 
l.C

l.C
1.0 
0 
0
0

Q 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

DECEMBER

MAX

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0 
0
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

MIN

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
Q 
0 
0 
0

0
a
0 
0 
0

0
a
0 
0
0 
0

JANUARY

MAX

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0
0
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0
a
0 
0 
0

MIN

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
Q 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0
0 
0

FEBRUARY

MAX

0 
0 
0 
0 
0

0
a
0 
0
0

0 
0
0 
0
0

0
a
0
0 
0

0 
0 
0
0 
0

Q 
Q 
0 
0

MIN

0 
0 
0
0 
0

0
0 
0 
0 
0

a
0 
0 
0
Q

0
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0
0 
0

MAX

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0 
1.0 
1.0

1.0 
L.O 
1.0 
2.0 
2.0

3.0 
3.0 
3.0 
4.0 
5.0 
6.0

1.0 
1.0 
1.0 
1.0 
1.0

1.0 
2.0 
2.0
3.0 
3.0 
4.0



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04031000 BLACK RIVER NEAR BESSEMER, MICH.--Continued

APRIL

MAX PIN

NAY 

MAX KIN

JUNE 

MAX NIN

AUGUST

MAX MIN

SEPTEMBER

MAX MIN

5.0
5.0

4.0
4.0

5.0
6.0
6.C
6.0
7.0

S.C
10.0
10.0

7.C

10.0
10.0
s.c

10.0
10. C

a.o
8.0
6.0
4-0

6.0
8.C
7.0 

1C.O
10.0
  

10.0

3.0
4.0

3.0
2.0

3.0
5.0
5.0
4.0
5.0

5.0
8.0
7.0
5.0

7.0
9.0
8.0
8.0
9.0

7.0 
6.0
4.0
3.0

4.0
5.0

7.0
8.0
  

2.0

11. 0
13. C

11. 0
11.0

10.0
9.0

11.0
12.0
11.0

11.0
12.0
14.0
14. C

15.0
10.0
9.0
9.0

12.0

12. C 
12.0
12. 0
14.0

14.0
12.0

12.0
14.0
14.0
15.0

8.0
10.0

10.0
S.C

9.0
8.C
9.0

10. C
10. C

10. C
10. C
11. C
13.0

10.0
8.0
S.C
S.C
S.C

11. C 
10. C
9.0

12.0

12.0
11.0
11. C 
12.0
12. C
12. C

8.0

16.0
16.0

19.0
20.0

20.0
20.0
20.0
20.0
20.0

20.0
le.o
17.0
17.0

17.0
18.0
ie.o
13.0
18.0

17.0 
18.0
17.0
17.0

16.0
14.0

19.0
19.0
  

20.0

14.0
14.0

16.0
ie.o

18.0
19.0
18.0
ie.o
19.0

18.0
17.0
16.0
16.0

16.0
15.0
16.0
16.0
16.0

14.0 
17.0
16.0
16.0

14.0
13.0

16.0
18.0
  

13.0

19.0
18.0

20.0
20.0

21.0
22.0
23.0
21.0
20.0

21.0
21.0
20.0
21.0

25.0
25.0
24.0
23.0
23.0

23.0 
22.0
21.0
22.0

22.0
22.0

19.0
21.0
20.0
25.0

T.O
6.0

e.o
8.0

9.0
0.0
1.0
9.0
8.0

9.0
0.0
0.0
0.0

3.0
3.0
2.0
1.0
1.0

0.0 
0.0
9.0
9.0

0.0
0.0
e.o 
e.o
8.0
T.O

16.0

7.0
9.0

0.0
1.0

1.0
1.0
2.0
1.0
8.0

7.0
7.0
T.O
T.O

0.0
9.0
7.0
8.0
0.0

2.0 
3.0
2.0
9.0

8.0
8.0

9.0
9.0
7.0

>3.0

6.0
6.0
8.0 
7.0
9.0

0.0
0.0
0.0
8.0
6.0

5.0
5.0
6.0
5.0

6.0
6.0
5.0
6.0
7.0

9.0 
C.O
9.0
7.0

5.0
3.0

5.0
6.0
5.0

13.0

15.0
17.0
1T.O 
16.0
15.0

14.0
12.0
12.0
12.0
12.0

13.0
14.0
15.0
16.0

1T.O
16.0
16.0
16.0
16.0

15.0 
16.0
16.0
14.0

13.0
12.0 
12.0
12.0
13.0
  

17.0

5.0
4.0 
4.0
5.0
4.0

2.0
1.0
1.0
2.0
1.0

1.0
2.0
3.0
4.0

6.0
6.0
6.0
5.0
5.0

4.0
5.0
4.0
3.0

2.0
2.0 
1.0
1.0
1.0
  

1.0

STREAMS TRIBUTARY TO LAKE MICHIGAN 

04046000 BLACK RIVER NEAR GARNET, MICH.

LOCATION. Lat 46°07'05", long 85°21'55", in SEj sec.l 
gaging station on right bank, 10 ft upstream from

DRAINAGE AREA.  28 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: October 1951 to September 1968.

EXTREMES. 1967-68:

Per

MAR

February.

iod of record:

periods.

KS.~ Intermlttent periods of i

TEMPERATURE

ce effect during winter n

(°C> OF WATER,
(CONTINUOUS

Ar

1
2
3
4
5

6
7
e
9

10

i
2
3
4
5

6 
7 
8
9 
0

,
2
3
4
5

6
7
8
9
0
1

OCTC6
c«x

9.C
11.0
11.0
11.0
11.0

9.0
e.c
8.0
6.0
8.0

7.C
7.0
8.C
8.0
e.o

e.o 
e.c
e.o
7.0

s.c
8.0
e.o
9.0
9.0

8.0

7.C
7.0
7.C
7.C

ER

MIN

8.0
9.0
10.0
11.0
9.0

e.o
8.0
8.0
8.0
7.0

7.0
T.O
7.0
8.0
8.0

8.0
e.o
.0 
.0

.0

.0

.0
e.o
8.0

e.o

T.O
T.O
7.0
7.0

NCVE

MAX

7.0
7.0
7.C
7.0
6.0

5.0
4.0
4.0
4.0
4.0

5.0
5.0
5.0
4.0
3.0

3.0 
3.0

2.0

2.0
2.0
2.0
2.0
2.0

2.0

1.0
1.0
1.0
  

M8ER

WIN

T.O
7.0
7.0
6.0
S.C

4.0
4.0
4.0
4.C
4.0

4.C
5.0
4.C
3.C
2.C

2.C
3.C

2.0

2.C
2.C
2.C
2.0
2.0

2.C

1.0
l.C
1.0
  

ETHYL

onths.

WATER YEAR OCTOBER
ALCOHOL-ACTUATE!

DECEMBER
MAX

1.0
1.0
1.0
1.0
1.0

2.0
2.0
l.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
1.0
1.0
1.0

1.0

0
0
0
0

MIN

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

0
0
0
0

1967 TO SEPTEMBER 1968
THERMOGRAPH)

JANUARY

MAX

0
0
0
0
0

0
0
0
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

1.0

1.0
1.0
1.0
1.0

MIN

0
0
0
0
0

0
0
0
0
0

0
1.0
1.0
1.0
1.0

1.0 
1.0

1.0

1.0
1.0
1.0
0
0

1.0

1.0
1.0
1.0
1.0

FEBRUARY
MAX MIN

1.0 1.0
1.0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0

0 0 
0 0

0 0

0 0
0 0
1.0 0
1.0 0
1.0 0

1.0 0

1.0 1.0
1.0 0
     -
     

MARCH
MAX MIN

1.0 0
1.0 0
1.0 0
1.0 1.0
1.0 1.0

2.0 1.0
2.0 1.0
2.0 2.0
2.0 2.0
3.0 2.0

3.0 3.0
3.0 2.0
3.0 2.0
3.0 3.0
3.0 3.0

4.0 3.0 
4.0 4.0

4.0 4.P

4.0 4.0
4.0 3.0
3.0 3.0
4.0 3.0
4.0 3.0

4.0 3.0

3.0 3.0
3.0 3.0
3.0 2.0
3.0 3.0



STREAMS TRIBUTARY TO LAKE MICHIGAN
04046000 BLACK RIVER DEAR GARNET, MICH. Continued

JULY

M4X MIN

SEPTEMBER 

&X MIN

3 3.0 2.0

6 30 20

9 4.0 4.0

* 7.0 6.0

9 9.0 a.o
0 9.G 8.0

i e.c a.o

5 7.0 6.0

<, 8.c a.o 
o LC.O a.o

H 10.0 2.0

9.0 9.0

L.O 1C.C

3.0 12.0

2.0 10.0 
2.0 9.0

2.0 10.0

3.0 10.0

9.0 9.Q 
1.0 S.C 
3.0 1C.O

4.0 7.0

3.0 11. 0

6.0 14.0

1.0 1C.O

3.0 10.0 
2.0 9.0

1.0 11.0

4.0 13.0

3.0 12.0 
3.0 13.0

7.0 9.0

3.0

5.0

4.0

4.0 
4.0

3.0

2.0

2.0 
2.0 
2.0

6.0

1.0

3.0

3.0

3.0 
3.0

3.0

2.0

1.0 
1.0 
2.0

1.0

3.0

3.0

2.0

3.0 
4.0

4.0

a.o

3.0 
4.0 
3.0

a.o

12. 0 
12.0

3.0

2.0

2.0 
3.0

4.0

6.0

2.0 
2.0 
2.0

1.0 1

3.0 
3.0

4.0

4.0

6.0 
6.0 
6.0

6.0

4.0

1.0 
2.0

6.0

13.0

3.0

3.0

3.0

3.0

5.0 
6.0 
6.0

5.0 
5.0

3.0

0.0 
0.0

0.0

04057900 BLACK RIVER NEAR REPUBLIC, MICH.

LOCATION. Lit 46°25'08", long 87°53'21", in NEj sec.2, T.46 N., R.29 W., Narquette County, at gaging sta 
left bank, 5 ft downstream from bridge on county highway, 2.2 miles downstream from Bruce Creek, and 
east of Republic.

DRAINAGE AREA. 34.4 sq mi.

PERIOD OF RECORD. Chemical analyses: December 1966 to September 1968 (miscellaneous). 
Water temperatures: October 1961 to September 1968 (discontinued).

REMARKS._Complete ice cover during winter months. Recorder stopped July 18-25, range 18.0*C to 21.0°C; 
Aug. 15 to Sept. 30.

periods.

DATE

OCT.
30... 

JAN.
11...

APB.
23...

DIS
CHARGE 

TIME (CFS)

1410

1615 7.82

1500 93.6

TE»P- 8ICAH- C4P-
FRATIIRF BCNATF SONATE 
IOET, C) (HCU3I (C03)

i 12

1 12

« 10

0

0

0

SULfATE 
ISU4I

16

31

12

CHLO-
R I1E 
(CLI

7.0

7.0

4.0

DIS-
sni ven
SOI IDS

(M03) 180 CMCA,^'-,)

2.8 17 25

a. 4 1^ n

1.6 60 21

SPECI- 
NHN- FIC
CAR- COMO-

NESS MHOS)

15 66

30 135

13 54

6.9

7.3 200

6.3 100

TUP-
PI 0- 
ITY

"

4.3

7.3



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04057900 BLACK RIVER NEAR REPUBLIC, MICH. Contin

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

CCTCBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

1

1
1
1
1

1

;

.c

.0

.0 1

.0 1

.0 1

.c

.0

.c

.0

.c

.0

.0

.0

.0

.c

.0

.0

.c

.0

.0

.0

.0

.0

.0

.0

.0

.c

.0

.c

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
  0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.c

.0

.c

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.c

.0

.0

.0

.0

.c

.0

.0

.0

.0

.0

.0

.0

.c

.0

1.0 1.0 0 0 0
1.0 1.0 0 0 0
1.0 0 0 0 0
00000
00000

00000
00000
00000
00000
00000

00000
C 0 0 0 0
00000
00000
00000

00000
(00000
00000
00000
00000

00000
00000
00000
00000
00000

C C 0 0 0 0
C 0 0 0 0 0
00 0000
C 0 0 0 0 0
00000   

.0       0000   

MCNTH 12.0 3.0 4.0 1.0 1.0 0000

PI IN BAA PUN

000
000
000
000
000

000
000
000
000
000

000
000
000
000
000

000
000
000
000
000

000
000
000
000
000

000
000
000
0 3.0 0
   3.0 2.0
   3.0 2.0

0 3.0 0

APRIL MAY JUNE JULY AUGUST SEPTEMBER

1

4.0 2.0 12.0 9.C
4.0 3.0 12.0 9.0
3.0 2.0 9.0 8.0

4.C 2.0 8.0 7.0
6.0 4.0 8.0 7.C
6.0 5.0
6.0 4.0
6.C 4.0

7.C 4.0
1C.O 7.0
1C.O 7.0
7.0 6.0
7.0 4.0

9.0 6.0
9.0 8.0
e.c a.o
9.0 7.0
s.o a.o

8.0 8.0
a.o 7.o 
a.o a.o
a.o 6.0
6.C 4.0

6.0 3.0
a.o s.o
a.o 7.0
8.0 7.0

i.o a.c
1.0 10.0
i.o a.c

1.0 10.0
1.0 11.0
3.0 10. C
3.0 12.0
6.0 12.0

6.C 11.0
1.0 9.0
2.0 9.0
2.0 10.0
4.0 11.0

3.0 12.0
3.0 11.0 
3.0 11.0

3.0 10.0
4.0 12.0

4.0 13. C
3.0 11.0
1.0 11.0
1.0 11.0

*_n i  > -p

6.0
7.0
9.0

1.0
0.0
1.0
1.0
1.0

9.0
9.0
6.C
6.0
6.0

6.0
6.0
6.0
7.0
7.0

6.0
7.0 
7.0
6.0
6.0

6.0
3.0
3.0
a.o

4.0 7.0 6.0 19.0
4.0 6.0 4.0 21.0
6.0 8.0 6.0 21.0

9.0 9.0 7.0 21.0
8.0 1.0 9.0 23.0
8.0 2.0 0.0 22.0
1.0 1.0 7.0 21.0
9.0 7.0 i.O 18.0

9.0 9.0 7.0 16.0
6.0 1.0 9.0 16.0
4.0 1.0 0.0 19.0
6.0 1.0 0.0 ia.0
4.0 3.0 1.0   

4.0 4.0 2.0 - 
4.0 4.0 2.0   
6.0    -      
6.0         
5.0         

4.0         
4.0         

5.0         
6.0         

3.0 20.0 9.0   
2.0 19.0 8.0   
2.0 19.0 7.0   
3.0 18.0 6.0   

   iq.n n.n   

7.0      
9.0      
8.0      

8.0      
0.0      
1.0      
8.0      
6.0      

4.0      
4.0       
6.0      
5.0      
        

      __
      .   
        
        
        

        
        

        
        

      __
        
   .      
   ..    ..__
        



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04058000 MIDDLE BRANCH ESCANABA RIVER NEAR ISHPEMING, MICH.

LOCATION.-Lat 46°23'40", long 87°45'30", in NWjSWj sec.12, T.46 N., R.28 W. Marquette County, temperature re 
at gaging station on left bank, 0.5 mile downstream from County Highway 581, 6 miles southwest of Ishpemin 
and 10 miles east of Republic.

DRAINAGE AREA.--128 sq mi.

PERIOD OF RECORD.--*ater temperatures: August 1961 to September 1968.

Water'temperatures: Maximum, 23.0°C July 16, 17; minimum, freezing point on many days during November to

^Water^emperatures: Maximum, 25.5°C July 1, 2, 1963, July 21, 1964; minimum, freezing point on many days 
winter periods.

March, 

during

ARKS

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

CCTCBER NOVEMBER DECEMBER

AY

1
2
3
4

6
7
8
S
C

LI

3
4
5

6
7
8
9
0

,,

24
25

26
27
78

0
1

rn

PAX MIN PAX

c..C 8.0 4.0
11. C 9.0 3.0
11.0 11. 0 3.0
12.0 11.0 3.0
12. C 1C.O 3.0

10.0 9.0 2.0
S.O 8.0 1.0
e.o a.o i.o
8.C 8.0 1.0
e.o 7.0 i.o

7.C 6.0 2.0

6.0 5.0 l.C
6.C 6.0 1.0
7.C 6.0 0

7.C 7.C 0
7.0 7.0 0
7.0 7.0 0
7.C 7.0 0
7.0 6.0 0

6.C 6.C 0
6.0 5.0 0

6.0 6.0 0
6.C 6.0 0

(.0 5.0 0
6.0 5.0 0
4.C 4.0 0
4.C 4.0 0
4.C 4.0 0
4.0 4.0   

12. C 4.0 4.0

MIN MAX MIN

4.C 0 0
3.C 0 0
3.0 0 0
3.C 0 0
2.0 C 0

l.C 0 0
l.C 0 0
l.C 0 0
l.C 0 0
1.0 0 0

1.0 0 0

l.C 0 0
000
000

000
000
000
coo
000

000
000
000
000
000

000
000
000
000
000
   0 0

000

MAX

0
0
0
0
0

0
0
o-
0
0

0 
0
0
0
0

0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0
0

0

APRIL MAY JUNE

Y

2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0

1
?
3
4

6
7
8
1
0
I

PAX PIN MAX

1.0 1.0 S.O
1.0 1.0 11. 0
1.0 I.O 11.0
1.0 1.0 9.0
1.0 1.0 8.0

2.C 1.0 8.C
3.0 2.0 8.0
3.0 3.0 S.O
3.0 3.0 9.0
3.C 3.0 10. C

4.C 3.0 10.0
7.C 4.0 9.0
7.0 7.0 2.0
7.0 6.0 2.0
6.0 5.0 4.0

6.0 5.0 4.C
6.0 6.0 2.0
6.C 6.0 O.C
7.0 6.0 1.0
7.C 7.0 2.0

7.0 7.0 2.0
7.C 6.0 2.0
7.0 7.0 2.0
7.C 6.0 2.0
6.0 4.0 3.0

4.0 4.0 3.0
6.0 4.0 2.0
7.C 6.0 1.0
7.0 6.0 0.0
8.C 7.0 1.0
      3.0

MIN MAX MIN

8.0 15.0 13.0
9.0 15.0 14.0
9.C 16. C 14.0
7.C 18.0 15.0
6.C 20.0 18.0

6.C 0.0 19.0
7.0 9.0 18.0
7.0 9.0 18.0
9.C 9.0 19.0
8.C 9.0 19.0

S.C 9.0 19.0
9.0 9.0 16.0
8.0 6.0 14.0

11. C 4.0 14.0
11. C 4.0 14.0

11.0 4.0 14.0
10.0 5.0 14.0
9.0 5.0 15.0
9.0 16. C 14.0

10.0 16.0 14.0

11.0 15. C 14.0
11. C 15.0 14.0
11.0 15.0 15.0
10. C 15.0 15.0
11. 0 15.0 15.0

12. C 5.0 13.0
11.0 3.0 12.0
10.0 2.0 12.0
10.0 5.0 12.0
10. C 6.0 15.0
11.0      

MAX

16.0
16.0
15.0
16.0
17.0

17.0
18.0
21.0
21. 0
18.0

18.0
19.0
19.0
20.0
22.0

23.0
23.0
22.0
21.0
21.0

20.0
21.0
21.0
21.0
21.0

20.0
18.0
18.0
18.0
ta.o
18. 0

1967 TO SEPTEMBER 1968
THERMOGRAPH)

JANUARY

MIN

0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0 
0
0
0

0
0
0
0
0
0

0

JULY

MIN

16.0
15.0
14.0
15.0
16.0

16.0
17.0
18.0
18.0
16.0

16.0
18.0
19.0
19.0
20.0

22.0
22.0
21.0
19.0
19.0

19.0
19.0
19.0
19.0
18.0

18.0
18.0
17.0
16.0
17.0
18.0

FEBRUARY

MAX

0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0 
0
0
0

0
0
0
0
  
 

0

PIN

0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0 
0
0
0

0
0
0
0
  
 

0

AUGUST

MAX

18.0
19.0
21.0
22.0
22.0

21.0
22.0
22.0
22.0
19.0

18.0
17.0
19.0
19.0
18.0

21.0
21.0
1B.O
19.0
21.0

21.0
19.0
21.0
21.0
21.0

17.0
15.0
16.0
16.0
16.0
16.0

MIN

17.0
17.0
19.0
18.0
19.0

19.0
21.0
21.0
19.0
17.0

16.0
16.0
17.0
17.0
16.0

17.0
18.0
16.0
17.0
19.0

18.0
18.0
19.0
20.0
18.0

16.0
13.0
13.0
14.0
14.0
14.0

MARCH

MAX

0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0 
0
0
0

0
0
1.0
1.0
1.0
1.0

1.0

MIN

0
0
0
0
0

0
0
0
0
0

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
1.0
0
1.0
1.0

0

SEPTEMBER

MAX

15.0
15.0
14.0
16.0
16.0

16.0
14.0
13.0
13.0
13.0

13.0
13.0
13.0
14.0
15.0

16.0
16.0
16.0
16.0
16.0

16.0 1
16.0 1
16.0 1
16.0 1
16.0 1

MIN

15.0
14.0
14.0
4.0
6.0

4.0
3.0
3.0
3.0
3.0

2.0
2.0
3.0
3.0
4.0

5.0
6.0
6.0
6.0
6.0

.0

.0

.0

.0

.0

14.0 13.0
13.0 1
12.0 1
12.0 1
12.0 1

2.0
2.0
2.0
2.0



30 STREAMS TRIBUTARY TO LAKE MICHIGAN

04058200 SCHWEITZER CREEK NEAR PALMER, HIGH. 

LOCATION. Lat 46°24'40", long 87°37'27", in SWj sec.l, T.46 N., R.27 W., Harquette County, temperature recor

DRAINAGE AREA. 23.6 Sq mi.

PERIOD or RECORD. Water temperatures: August 1961 to September 1968.

EXTREMES. 1967-88:
Water temperatures: Maximum, 25.0°C July 15, 16; minimum, freezing point on many days during December to 

February.

Period of record:
Water temperatures: Maximum, 2S.O°C July IS, 16, 19 

periods.
ninimum, freezing point on many days during winter

HARKS.  Intermitt 
flow regulated

CCTC

AY PAX

13. C
13.0

13.0
13.0

11.0
11.0
10.0
10.0

1 11.0

9.0 
10.0 
11.0
9.0
11.0

11.0
10. C
1C.O
9.0
e.o

s.c
5.0 

11. C
11.0
11.0

e.C
e.o
8.0
8.0
e.o
e.c

by Schweitzer Creek Reserv

ER

MIN

10.0
12.0

11.0
11.0

11.0
9.0
10.0
9.0
9.0

a.o
10.0
e.o

11.0

9.0
9.0
9.0
a.o
B.O

7.0 
9.0
10.0
a.o

a.o
a.o
7.0
7.0
e.o
7.0

(CONTINUOUS 

NOVEMBER

MAX MIN

8.C 7.C
a.o 7.0

6.0 6.C
6.0 4.C

4.0 4.C
4.0 4.C
4.0 3.0
5.0 4.0
6.0 4.0

6.0 4.C 
4.0 3.0
3.0 2.C
2.0 2.0

4.0 2.C
4.0 4.0
4.0 4.C
4.0 3.C
3.0 2.C

3.0 3.C 
3.0 3.0
3.0 3.0
3.0 3.0

3.0 2.C
2.0 1.0
1.0 l.C
1.0 l.C
1.0 1.0
     

oir, 1 mile above stati

ETHYL ALCOHOL-ACTUATED 

DECEMBER

MAX MIN MAX

2.0 1.0 0
3.0 2.0 0

2.0 2.0   
2.C 2.0   

3.0 2.0   
«3.0 2.0
2.0 2.0   
2.0 2.0   
2.0 1.0   

2.0 2.0    
2.0 1.0 0
1.0 1.0 C
1.0 1.0 0

1.0 1.0 C
2.0 1.0 1.0
2.0 2.0 1.0
2.0 1.0 1.0
2.0 1.0 1.0

3.0 1.0 0 
1.0 0 0
000
000

0 0 1.0
0 0 1.0
0 0 1.0
C 0 1.0
a o i.o
0 0 1.0

in, since August 1962.

R

THERMOGRAPH) 

JANUARY FEBRUARY MARCH

MlN

0
0

III
  

__
  
  
  
  

0
0
0

0
0
0
1.0
1.0

0 
0 
0
0
0

0
0
0
0
0
0

MAX

1.0
0
0 
0
0

a
0
0
0
a

0
a
0
0

0
0
0
0
0

0 
0 
0
0
0

1.0
1.0
1.0
1.0
  
  

PIN MAX H

0 2.0
0 2.0 
0 1.0
0 2.0
0 3.0

0 3.0
0 3.0
0 4.0
0 4.0
0 4.0

0 3.0 
0 2.0
0 2.0
0 4.0

0 4.0
0 6.0
0 6.0
0 5.0
0 $.0 

0 4.0
0 3.0 
0 4.0
0 6.0
0 7.0

0 7.0
1.0 7.0
0 8.0
0 8.0
   7.0

7. 0

TH 13.0 7.0 8.0 1.0 3.0 

APRIL MAY JUNE

1 6.C 4.0

3 7.0 6.0 
4 6.0 4.0 
5 4.0 3.0

6 6.0 3.0 
7 7.0 4.0

9 6.0 4.0

1 7.0 4.0

4 4.0 4.0 
5 6.0 4.0

( 6.0 4.0

0 6.C 4.0

1 6.C 4.0 
2 7.C 6.0

4 6.0 5.0 
5 5.0 5.0

7 9.0 5.0

9 e.O 6.C 
C 11.0 6.0

2.0 6.0

e.c e.o
0.0 7.C 
2.0 7.0

2.0 7.0 
9.0 7.C

0.0 8.C

2.C 7.0

4.0 
9.0

5.0

4.0

6.0 
5.0

7.0
7.0

2.0

2.0 
4.0 
6.0

9.0 
O.C

1.0

2.0

2.C 
1.0

2.C 
2.C

2.C

2.C 
2.0 
2.C

6.0

8.0 
8.0 
2.0

1.0
9.0

2.0

9.0

7.0
e.o

7.0

e.c

4.0 
8.0

6.0 
6.0

3.0

5.0 
5.0

0

MIN 

3.0

4.0 
4.0 
6.0

7.0 
8.0

1.0

8.0

6.0 
6.0

5.0

4.0 

4.0

6.0 
4.0

3.0

3.0 
5.0

JULY 

MAX 

6.0

7.0 
7.0 
8.0

9.0 
9.0

9.0

1.0

2.0 
5.0

5.0

3.0 

1.0

9.0
8.0

1.0

0.0 
0.0 
9.0

MIN 

5.0

4.0 
6.0 
5.0

5.0 
6.0

7.0

6.0

B.O 
1.0

2.0

9.0 

9.0

5.0 
3.0

6.0

4.0 
5.0 
6.0

1.0 0 

AUGUST 

MAX MIN 

1.0 4.0

0.0 
9.0 
9.0

8.0 
9.0

7.0

6.0

7.0 
6.0

8.0

8.0 

7.0

8.0 
7.0

6.0

7.0 
7.0 
6.0

6.0 
4.0 
4.0

4.0 
5.0

3.0

1.0

2.0 
1.0

4.0

4.0 

3.0

5.0 
3.0

1.0

2.0 
2.0 
2.0

8.0 1.0 

SEPTEMBER 

MAX MIN 

5.0 4.0

4.0 
0.0 
9.0

9.0 
8.0

7.0

7.0

8.0 
9.0

8.0

7.0

B.O

8.0 
7.0

6.0

4.0 
5.0

7.0 
8.0 
9.0

8.0
e.o

7.0

7.0

7.0 
6.0

6.0

5.0 

6.0

7.0 
6.0

5.0

3.0 
3.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04059500 FORD RIVER NEAR HYDE, KICK.

LOCATION. Lat 45°45'20", long 87°12'05", in SW} sec.19, T.39 N., R.23 W. , Delta County, temperature rec 
gaging station on right bank, 40 ft downstream from county highway bridge, 1.4 miles downstream from 
Creek, and 1.5 miles north of Hyde.

DRAINAGE AREA. 450 sq ml.

PERIOD OF RECORD. Water temperatur

EXTREMES .  1967-68:

July 1956 to September 1968.

Period of rd:

REMARKS. Complete ice cover during winter months. Recorde 
not marking Aug. 13, 27.

stopped Dec. 4-13; range in temperature, 0.0°C. Pen

MONTH 

OCTOBER

MINIMUM 
NOVEMBER

MAXIMUM

MINIMUM
DECEMBER

MINIMUM
JANUARY

MAXIMUM
MINIMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH
MAXIMUM
MINIMUM

APRIL
MAXIMUM
MINIMUM

MAY
MAXIMUM
MINIMUM

JUNE
MAXIMUM
MINIMUM

JULY
MAXIMUM
MINIMUM

AUGUST
MAXIMUM
MINIMUM

SEPTfcMBER

MINIMUM

7 10

4 4

0 0

0 0
0 0

0 0
0 0

0 0
0 0

0 1

a 8

16 16

la la

21 21
13 18

18 16
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18
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04062200 PESREKEE RIVER NEAR CHAMPION, MICH.

LOCATION. Lat 46°33'25", long 88"00'09", in NWj 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 1963 to September 1968.

EXTREMES . 1967-68: 
Water temperatui 

March.
Maximum, 23.0°C Aug. 7, 8j minim freezing point on many days during December to

Period of record:
Water temperatures: Maximum, 28.5°C July 1, 1966, minimum, fr

REMARKS. Conplete ice cover during winter months. No temperature

zing point on many days during winter periods, 

ecord Sept. 18-30.

OCTO

2.C
4.0
4.C
4.C
2.0

1C.C
8.0
7.C
7.0
6.0

4.C
5.0
7.C
e.c
e.c

SER

7.0
10. 0
12.0
12.0
10.0

8.0
7.0
7.0
6.0
4.0

4.0
4.0
5.0
7.0
7.0

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

MTVFM6ER DECEMBER JANUARY FEBRUARY

5.0
5.0
4.C
4.0
3.C

2.0
2.0
2.0
3.0
3.0

4.C
4.C
3.0
3.C
2.0

5.C
4.C
4.C
3.0
2.C

2.C
2.C
2.C
2.C
3.C

3.C
3.C
3.C
2.0
l.C

.0 .0 0
  0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

. 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0
0
0

MIN 

0
0
0
0
0

0
0
0

0

0
0
0
0
0

MAX 

0
0
0
0
a

0
0
0
a
0

0
0
0
0
0

MIN

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

O4O622OO PESHEKEE RIVER NEAR CHAMPION, MICH. Continued

TEMPERATURE <°C) OF WATER, HATER YEAR OCTOBER 1967 TO SEPTEMBER 196B CONTINUED 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

6
7
t
9
0

1
2
3
A

t

a
9
0
i

MONTH

9.C B.O l.C
9.c a.o i.o
9.c a.o i.o
a.c 7.0 i.o
7.0 6.0 1.0

6.0 5.0 1.0
5.0 5.0 1.0
7.0 5.0 1.0
a.o 7.0 i.c
a.o 4.0 i.o

5.0 4.0 1.0

4.0 4.0 1.0
4.0 4.0 1.0
4.0 4.0 1.0

.ccoooocoo

.c oooooooo

.C 00000 000

.C 00000 000

.CO 0000 000

.000000000

.c ooooo ooo

.c oooooooo

.CO 0 0 0 0 0 0 0

.000000000

.c ooooo ooo

.000000000

.c oooooooo

.CO 0 0 0       1.0 0
5.C 4.0       0000       1-0 1.0

14. C 4.0 5.0 l.C 1.0 0 0 0 0 0 1.0 0

APRIL MAY JUNE JULY AUGUST SEPTEMBER

1

2.0 1.0 9.0 8.0 16.0

4.C 2.0 9.0 e.C 17.0

4.0 B.O 11.0 10.0 18.0

7.0 5.0 12.0 10. C 17.0 
7.C 6.0 13.0 9.0 16.0 
6.C 5.0 13.0 12.0 16.0 
5.C 4.0 15.0 12.0 16.0

3.0 7.0 11.0 9.0 16.0 
B.O 6.0 11.0 9.0 16.0 
9.0 7.0 11.0 9.0 16.0 
9.0 8.0 12.0 10.0 16.0

E.C 8.0 12.0 10. C 16.0 
1C.O 8.0 12.0 10.0 16.0

6.0 6.C 12.0 9.C 16.0 
6.C 5.0 13.0 11.0 16. C

8.C 7.0 10.0 10. C 15.0 
9.0 a.O 12.0 1C.C 16.0 
      13.0 11.0   

4.0

6.0

7.0

5.0 
4.0 
6.0 
4.0

4.0 
5.0 
1.0 
4.0

4.0 
4.0

5.0 
5.0

3.0 
5.0

7.0

9.0

0.0

1.0 
0.0 
0.0 
2.0

0.0 
0.0 
9.0 
0.0

0.0 
0.0

0.0 
9.0

7.0
a.o 
e.o

5.0 21.0

7.0 2B.O

8.0 22.0

a.o ia.o
9.0 20.0 
9.0 19.0 
0.0 19.0

0.0 21.0 
9.0 19.0 
9.0 21.0 
9.0 22.0

0.0 21.0 
9.0 21.0

9.0 21.0 
8.0 20.0

6.0 18.0
6.0 ia.o 
a.o ia.o

040624OO MICHIGAMHE RIVER NEAR WITCH LAKE, MICH. 

LOCATION. --Lat 46°14'48", long 88°OC"45", in NWjNWj sec.l, T.44 N. , R.30 W. , Marquette Count

Witch Lake.

8.0

0.0

0.0

6.0 
7.0 
6.0 
5.0

a.o
4.0 
7.0
a.o 

a.o
9.0 
1.0 
0.0 
7.0

5.0 
6.0 
6.0

, at gagl

7.0

4.0

3.0

3.0 
4.0 
5.0 
6.0

6.0

2.0

2.0

2.0 
3.0 
4.0 
S.O

7.0 6.0

ng station 
les south of

DRAINAGE AREA.--316 Sq mi.

PERIOD OF RECORD.--Chemical analyses: December 1966 to September 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; minimum daily, 0 ng/1 Aug. 14, 15.
Sedime

Period o 
Water

peri
Sedime

Aug.
Sedime

REMARKS. --
dam 14

OATF 

OCT.
30...

JAN.
11...

23^..

f record: 
temperatures (1964-67): Maximum, 23. 5°C Aug. 14, 1965; i
ods.
nt concentrations:
14, 15, 196B.

nt loads: Maximum

Flow affected by ic
Biles above static

MEAN BICAR-
DISCHARGEBCNATE 

ICFSI (HC03)

qqa

150 40

1040 18

Maxim

daily.

e Nov.
n.

IB daily, BO mg/1 Apr. 23, June

434 tons Apr. 19, 1967; minimui

27 to Dec. 1O, Dec. 13-16, Dec,

015-
SCUVEO

CAR- CH i SCI ins 
BONATfi SULFATE R^f" NITPATE TOF^T 
IC03) (S04| ICL , , Nn3 , 1RO C|

0

0

55

** 2-0 2.0 78

11 1.0 1.0 54

minimum,

5, 1966

> daily.

, 23 to

HAPD- 
NFSS 

(CA.MG)

2«

46

26

freezing point

, May 29

0 tons

Mar. 25.

NON-
CAR 

BONATE 
HAOD- 
NESS

12

13

11

, 1968;

Aug. 14,

occasi

SPECI 
FIC

COND 

UCTANCE 
(MKPO- 

"HOSI

69

97

5ft

on many days d

minimum daily,

15, 1968.

onal regulatioi

TEMP- 

">H FRATURF 
I OEG C)

7.3 f.

7.3 1

6.9 7

uring winte:

0 mg/1

a caused by

TUP- 
Ci"ILO= SID- 

ITY

_

50 3.1

50 2.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04062400 MICHIGAMME RIVER NEAR WITCH LAKE, MICH. Continued

TEMPERATURE (°C) OF HATER, MATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
(ONCE-DAILY MEASUREMENT BETWEEN 0900 AND 1100)

I  
2 11.0
3 11.0
4 11.0 
5 10. 0

7   

5   
10   

11   

13   
1*   
15    
16   
17   
18   
IS    
20 6.0
21 4.C

   l.fl 0 0          14.0 16.0      
   1.0 Q o                     
   000    2.0    14.0, 14.0      

   000             17.0      
   1.0 0 0    3.0    19.0 17.0      
   1.0 0 0    6.0       19.0      
   000    5.0                
   000    5.0 11.0    18.0      
2.0 000       9.0            -

5.0 C 0 0    4.0 11.0            
4.0 000       11.0             
2.0 0 0 0       11.0            
2.0 000       12.0 16.0         
   000       12.0 15.0          
   000          16.0         
   000       9.0 16.0       17.0
   000                   17.0 
   000    7.0             16.0

   000          14.0       14.0
   000          14.0 20.0    16.0

23 6.0    000    7.0       19.0    17.0
24 9.C
25 t.C

26   
27 4.C
28
29   
30   -

AVERAGE   

   000    6.0       19.0 23.0 21.0
   000    3.0       19.0 17.0 13.0

   000    4.0       19.0 14.0 11.0
   000    5.0       19.0 14.0   
   000    7.0 10. 0    18.0 16.0   
   000                16.0    
   0 0          11.0 17.0    17.0   
   0 Q          12.0       18.0   

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN

MEAN CONCEN- MEAN CnNCEN- MEAN CONCEN-

1
2
3
4
5
6
7
a
9
0
1
2
3
4
5
6
7
a
9
0

1
2
3
4
5
6
7
a
9
0
1

TOTAL

1
2
3
4
5
6
7
a
9

10
11
12
13
14
15
16
17
13
19

20
21
22
23
24
25
26
27
28
29
30
31

TOTAL

a
a
a
7
a
9
9

13
16
19
19
18
18
18
19
19
23
29
358
334
327
348
348
366
614 1
874 2
858 1
826 1
838 1
998
986

10825

JANUA
200
190
180
180
170
160
160
160
150
150
150
150
145
145
145
140
140
140
140
140
135
135
130

.66 962 13 340 a 7.3

.66 918 12 330

.65 910 12 320

. 3 910 12 310

. 4 899 12 300
. 9 886 1
. 1 862 1
. 2 778 I
.078 1 3

1. 66 1 2
1. 6 S I
.962 1

1. 62 1 2
1. 66 2 4
1. 66 3 6
1. 64 2 4
1. 60 8 1
1. 62 8 1
2. 60 fl 1
1. 650 8 1
. a 570 8 1
. 4 522 R 1

I. 514 8 1
3. 506 8 1

18 414 R
50 398 fl
37 390 8
?7 380 8
23 360 a
22 350 8
13

218.97 19272   51

Y FEBRUARY
3.8 125 13
2.1 125 fl
1.9 125 8
2.4 120 8
2.3 120 a
2.2 120 7
2.2 120 7
2.2 120 7
2.0 120 6
2.0 120 6
2.0 115 6
2.0 115 15
2.0 115 15
2.0 115 15
2.0 115 15
1.9 110 13
1.9 110 13
1.1 110 11
1.9 105 10
1.9 105 9
2.6 105 fl
2.6 105 7
2.8 105 7

130 8 2.8 100 7
130 8 2.8 100 7
130 9 3.2 100 7
130 10 1.5 100 6
130 10 3.5 100 6
130 10 3.5 100 5

300
210
280
270
260
260
268
?60
250
240
230
229
23?
247
23fl
235
212
230
220

.9 220
.6 2JO
.4 220
.2 220
.8 210
.6 210

200

.5 7871

MAR
.4 100
.1 100
.1 100
.8 100
.8 100
.5 100
.5 ion
.5 100
.2 100
.2 100
.0 100
.7 100
.7 100
.7 105
.7 110
.9 120
.9 140
.3 170
.3 200
.6 260
.3 300
.0 310
.0 300
.9 280
.9 280
.9 296
.6 344
.6 534
.4 794

130 10 3.5       1020
125 11 3.7       12JO

1.3
1.5
3.3
2.4
2.4
6.3
R.3

12
5.6
5.6
5.B
5.6
5.4
5.2
4.3
4.3
4.4
4.7
4.5
3.8
3. B
3.7
3.6
3.6
3.6
4. a
R.3
5.7

4.0
3.fl

154.9

1.4
1.4
1.4
1.4
1.4

1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

1.
1.

2.
3.
4.
5.
5.9
5.7
5.3
5.3
5.6
6.5

19
41
96

125
4570   77.1 1245   112.0 8083   35R.O



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04062400 MICHIGAMKE RIVER NEAR WITCH LAKE, HIGH..-Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MEAN 

(CFS)

270
420
390
360
340

290
190
160
100
100

100
090
100
no
150

190 
260 
2?0 
170 
120

HO 
040 
040 
040

1010
898
870
846
782

TOTAL 33946

APRIL

MEAN 
CONCEN 
TRATION 
(HG/L)

HAY

MEAN 
MEAN CONCEN-

( TONS I (C 

103
150
143
99
47

28
32
38
24
8.9

5.9
5.9
5.9
6.0
6.2

9.6
7
6
8
8

5
8
2
4
7

9
7
6
6
5

0 6
0 6
8 5
8 5
8 4

2 4
6 4
4 4
4 3
0 3

6 5
8 2
6 ?
6 4
6 4

6 4
8 3
2 3
4 3
8 3

0 3
4 4
4 4
8 4
2 5

2 5
6 13
2 28
8 80
4 36 
6 23

11
12
9.7
9.7
7.1

6.5
5.5
5.3
4.0
4.0

6.6
2.6
2.1
4.0
4.1

4.8
4.8
4.7
4.0
4.2

4.1
5.3
5.1
5.2
7.0

7.0
71
53

190
73 
45

MEAN 
MEAN CONCEN-

72
72
72
70
60

60
69
73
96
116

97
102
101
83
79

77
68
67
66
63

59
65
81
84
81

73
76
81
81
78

20 9
26 I
37
27
25

27
27
22
49 I
53 I

23
11
7

in
6

7
6
6
6
6

3
3
3
3
3

3
3
4
4

_

I
2
3
4
5

6
7
8
9

10

I
2
3
4
5

6
7
8
9
0

I
2
3
4
5

6
7
8
9
0
I

T»L

MEAN 
MEAN CDNCEN- 

OISCHARGE TRATION LOAD

786
770
774
690
574

558
542
494
490
458

394
390
390
406
410

450
482
630
802
822

846 I
898 I
710
694
678

566
722
918 1
774
666
646

U
10
10
5,6
3.1

1.5
2.9
2.7
4.0
3.7

4.3
4.2
5.3
5.5
7.7

9.7
10
15
19
20

27
36
9.6
7.5
7.3

3.1
14
30
19
9.0
3.5

19430   321.2

MEAN 
MEAN CONCEN- 

D1SCH4RGE TRATION LOAD

642 2 3.5
618 2 3.3
598 ? 3.2
502 2 2.7
438 2 2.4

410 4 4.5
366 3 3.0
355 2 1.9
355 1 1.0
348 I .94

330 1 .89
274 I .74
268 I .72
223 0 0
194 0 0

194 I .52
201 2 .1
203 2 .1
210 2 .1
244 2 .3

238 3 .9
232 4 .5
229 7 .3
226 10 .1
220 9 .3

213 8 .6
20S 8 .5
178 7 .4
168 5 .3
168 4 .8
166 4 .8

9219   72.41

MEAN 
MEAN CONCEN- 

OISCHARGE TRATION LHAO

198 3.2
482
502
434
422

722
902
946
290
710

700
660
620
550
360

290
no
070
954
774

750
670
622
618
630

634
61S
598
494
470

9.1
9.5
8.2
5.7

33
37
3fl

150
300

92
67
66
63
55

52
39
23
21
10

«. I
3.6
3.4
3.3
6.8

6.8
5.0
4.8
4.0
3.8

~

26800   1131.3 

184029
5485.1



STREAMS TRIBUTARY TO LAKE MICHIGAN 35

04063700 POPPLE RIVER NEAR FENCE, WIS. 
(Hydrologic bench-mark station)

LOCATION. Lat 45°45'50", long 88°27'50", in NlJ sec.23, T.38 N., H.16 E., Florence County, temperature recorder at 
gaging station on left bank, 20 ft upstream from U.S. Forest Service Road 2159, 1.8 miles downstream from Mud

DRAINAGE AREA. 131 sq mi.

PERIOD OF RECORD. Chemical analyses; October 1966 to September 1967 (miscellaneous), October 1967 to Septem 
ber 1968 (monthly).

Water temperatures: June 1964 to September 1968. 
Sediment records: August 1966 to September 1968 (periodic).

EXTREMES. 1967-68:
Water temperatures: Maximum, 26.0°C July 17, Aug. 23; minimum, freezing point on many days during November to 

April.

Period of record:

MAG- 
BIS- MAN- CAL- NE-

DCT.

DEC. 
09... 64 12 .16 .00 20 12 2.1 

JAN. 
08... 41 14 .51 .08 27 14 1.6

FEB.

MAR.

APR.

22...
30... 216 4.0 .26 .12 9.5 4.3 1.1 

MAY 
13... 99 5.1 .35 .06 14 7.1 1.4 

JUNE 
17... 145 6.8 .85 .16 14 6.4 1.9 

JULY 
17... 256 8.7 .72 .06 14 5.6 1.0 

AUG.

21... 
SEPT. 
20... 308 9.3 .95 .06 13 6.0 1.2

DIS- BIS- BIS- DIS-

DCT.

DEC.

JAN.

24... 
FEB.

MAR. 
11... .2 1.7 .07 141 130 .19 

APR. 
08... .2 1.4 .06 97 63 .13

30... .3 1.0 .04 75 50 .10 
MAY 
13... .2 .8 .07 65 71 .09 

JUNE

JULY 
17... .2 1.6 .07 92 67 .13 63 

AUG.

21... 
SEPT. 
20... .3 .8 .07 130 68 .18

PD- 
TAS- BICAR- CAR-

1.6 112 0 

1.0 140 0

.5 40 0 

.5 70 0 

.3 66 0 

.3 62 0

.6 57 0

NON- SODIUM 
CAR- AD-

112 6 .1 

52 8 .1

41 8 .1 

64 6 .1

58 7 .1

57 10 .1

8.8

10

8.8

8.0 

7.2 

5.6 

4.4 

7.6

8.0

SPECI 
FIC 

COND-

220 

108

83 

126

103

103

iods.

CHLD-

1.0 

1.0

.5

1.0 

1.0 

.5 

1.0 

1.0

.2

7.3

7.5 

6.9

6.8 

7.3

6.8 

7.2

6.7



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04063700 POPPLE RIVEH NEAR FENCE, WIS. Continued

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

DATE 
CT. 
0... 
EC.

N.

9... 
B.

R. 
1... 
R. 
8 
2... 
0... 
Y 
3... 

UNE 
17... 
ULY 
01... 
17... 
UG. 
16... 
21... 
EPT. 
20...

DATE

CT. 
20... 
EC.

AN. 
08... 
19... 
EB. 
07... 
AR. 
11... 
PR. 
08... 
22... 
30... 
AY 
13... 
UNE 
17... 
ULY 
17... 
ur,. 
16... 
21... 
EPT. 
20...

1

3 
4

6
7 
8

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

TEMP 
ERATURE 
(DEG Cl COLOR

5

1 

15

8 

8 

60 

80 

60 

150

20 140 

80

15 360

ZINC COBALT 
(ZN) (COI

.01

-

.05

.00

-

.00

.00 .00 
TEf"

CCTCB6K

12. C

5.0 
6.C

3.0 
1.0 
<S.O 
9.C 
8.C

e.c
7.C
e.c 
<s.a
9.0

11.0 
10.0 
9.0 
8.0 
7.C

7.C
8.C
<s.a

10.0
e.c

6.0 
5.0 
4.C 
3.0 
3.0 
4.0

9.0

13.0 
13.0

11.0 
9.0 
9.0 
8.0
e.o

7.0 
6.0 
7.0
e.o
9.0

9.0 
9.0 
8.0 
7.0 
7.0

6.0 
5.0 
7.0 
9.0 
6.0

4.0 
4.0 
3.0
3.0 
3.0 
3.0

COLI- 
FORM BIO- 
(COL- CHEM- PER 
ONIES ICAL DIS- CEN

100 ML) DEMAND OXYGEN ATIO 

300 1.8 8.6 67

90 

100

3600 
900

2200

CAD- 
MI UN 
(CD) ALDR

.5

 

2.8

 

IN DDD

.00 
.00 .00

.00 .00

1.0 73

-_

-

 

DDE

.00

.00

ALKA- TOTA 
T PER- LINITY CHRO 
*- CENT AS MIUM 
\l SODIUM CAC03 (CR)

L

(NI ) (CU) (PB)

3 115

5

6

3

4 

DDT

.00

.00

PERATURE (°C) OF WATER, WATER YEAR OCTOBER 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED

NCVEM8ER CECEMBER

4.0

4.0
3.C

1.0 
l.C 
1.0 
1.0 
2.0

3.C 
3.C 
2.0 
1.0 
0

C

0 
0

0 
0 
0 
0

0 
0 
C

0

0 
0 
0 
C

0 
0 
0

. : o

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

44

54

87

47

DI- 
ELDRIN

.00

.00

_

.00 .00

 

.00

 

.00 

ENDRIN

.00

.00

_

1967 TO SEPTEMBER 
THERMOGRAPH)

JANUARY FE

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0

 

.01

 

.00

HEPTA- 
CHLOR

.00

.00

_

1968 

8RUARY

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0

.02 .01

 

.06

 

.00 
HEPTA- 
CHLOR 

EPOXIDE

.00

.00

_

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
1.0 
3.0 
6.0 
6.0 
6.0

 

.03

 

.00 

LINDANE

.00

.00

_

MARCH 

MIN

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0
0 
0 
0 
0

0
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
2.0 
3.0 
3.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04063700 POPPLE RIVER NEAR FENCE, WIS. Continued

SEPTEMBER 

MAX MIN

2 5.0 3.0 12.0 9.C

4 3.0 1.0 6.0 6.C

6 4.0 1.0 8.0 6.C

8 6.0 4.0 11.0 7.C
S 6.0 3.0 10.0 9.C
0 7.0 4.0 11.0 8.C

1 E.C 4.0 12. C 8.C
2 12. C 7.0 11. 0 S.C
3 11.0 7.0 14.0 8.0
4 7.0 4.0 16.0 11.0

6 8.0 6.0 15.0 10. C

6 7.0 6.0 11.0 9.0
9 S.C 5.0 11.0 9.C
0 7.0 6.0 12.0 1C.C

3 6.C 5.0 11. C 8.C

6 4.0 1.0 11.0 10.0
7 7.0 3.0 5.0 9.C
6 7.( 6.0 9.0 8.0
9 8.0 6.0 8.0 6.0
0 8.0 6.0 11.0 6.C

5.0 12.0 
5.0 13.0

8.0 14.0

2.C 19.0

2.0 20.0
2.0 20.0
1.0 19.0

1.0 18.0
8.0 16.0
6.C 13.0
6.0 14.0

5.0 13.0

6.C 14.0
7.0 13.0
6.0 13.0

5.0 14.0

3.0 10.0
0.0 9.0
2.0 9.0
4.0 11.0
6.0 14.0

6.0

6.0

6.0

9.0
9.0
8.0

9.0
9.0
9.0
9.0

2.0

9.0
1.0
1.0

1.0

0.0
0.0
9.0
7.0
8.0

4.0

3.0

4.0

6.0
7.0
5.0

6.0
8.0
7.0
7.0

9.0

6.0
9.0
8.0

8.0

8.0
8.0
6.0
5.0
5.0

9.0

2.0

2.0

3.0
3.0
0.0

9.0
8.0
0.0
0.0

1.0

8.0
9.0
1.0

6.0

1.0
7.0
8.0
8.0
8.0

6.0

9.0

9.0

6.0
0.0
8.0

6.0
6.0
7.0
7.C

1.0

6.0
6.0
8.0

9.0

1.0 

6.0
3.0
4.0
6.0
6.0

4.0

7.0

6.0

2.0
2.0
2.0

2.0
8.0
3.0
4.0

6.0

5.0
6.0
9.0

:::

3.0
2.0
3.0
9.0 I

4.0

6.0

3.0

2.0
2.0
2.0

1.0
2.0
2.0
3.0

4.0

5.0
4.0
3.0

:;:

1.0
1.0
1.0
1.0

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

OCT 4......
OCT 6......
OCT 8......
OCT 10.....

OCT 14.....

OCT 18.....

OCT 24.....
OCT 26. ....

OCT 28.....
OCT 29.....

NOV 2......
NOV 4. . . . . .
NOV 6......
NOV 8... ...

1715
1705
1700
1910

1705

1810

1800
1645

1445
1805

1730
1630
1740
1840

CONC
DISCHARGE TRAT

67 1
64

126
229

178

135

117
386

394
354

264
210
156 1
124 13

SUSPENDED 
N- SEDIMENT
ON DISCHARGE

SUSPENDED
CONC

DISCHARGE TRAT

NOV 12...... 2000 104
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
DEC
DEC
DEC

4. .....
6. .....
8......
0......
2......
4......
6......
8......
0. .....
.......

1 0
7 0
> 0
I 0
> 5
> 0
r o
> 5
0

: 0
9 0
r 5

6 1
2
0 1
0
6
0
4
8
4
4
6 1
4 1

AU6 16...... 1345 63

N- SEDIMENT
ON DISCHARGE

T LESS THAN 0.50 TON.



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04065500 STURGEON RIVER NEAR FOSTER CITT, MICH.

LOCATION. Lat 45°54'30", long 87°45 1 15", in NWj sec.36, T.41 N. , R.28 »., Dlcklnson County, temperature rec 
gaging station on left bank, 30 ft downstream from bridge on County Highway 569, 1.8 miles downstream fr

DRAINAGE AREA. 237 sq ml. 

PERIOD OF RECORD. Hater te

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. Compl

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

15.0
16.0
15.0

B.O 
11.0 
13.0 
13.0 
12.0

12.0
11.0
s.c
s.o

B.C
9.0
9.0

12.0   
11.0   
9.0   
9.0   
B.O   

T.O   
6.0   
7.0   
7.0   

1.0
1.0 
2.0 
3.0
5.0 
5.0

1.0 
3.0 
4.0

5.0 4.0
5.0 4.0
4.C 3.0
5.0 2.0 

6.0 3.0
7.0 4.0
6.C 5.0
6.0 4.0
6.0 5.0

7.0 5.0
O.C 6.0
C.O 7.0
7.C 5.0
6.0 4.0

B.C 5.0
B.O 7.0

e.o 6.0
8.0 7.0

7.G 6.0
7.0 6.0

7.0 4.0
4.0 3.0

4.0 2.0
7.C 3.0
7.C 5.0
7.C 6.0
9.C 6.0
     

1.0 8.0
Ll.O S.C
8.0 6.0

e.o 6.c
7.0 6.C
0.0 7.0
0.0 9.C
0.0 8.0

1.0 9.0
1.0 10. C
3.0 9.C
2.0 11.0
4.0 11.0

4.0 11. C
1.0 9.0

2.0 10.0
3.0 11.0

2.0 11.0
2.0 11.0

2.0 9.0
3.0 11.0

3.0 12.0
2.0 10. C
0.0 S.C
9.0 9.0
l.C 9.C
3.0 10.0

5.0
6.0
8.0

2.0
2.0
2.C
2.0
1.0

0.0
9.0
7.0
7.0
7.0

7.0
6.0

7.0
6.0

6.0
6.0

5.0
5.0

4.0
2.0
2.0
5.0
6.C
  

4.0 16.0
3.0 16.0
5.0 16.0

0.0 17.0
0.0 18.0
0.0 20.0
1.0 21.0
9.0 20.0

9.0 20.0
7.0 20.0
5.0 21.0
6.0 21.0
5.0 23.0

5.0 24.0
5.0 24.0

4.0 23.0
4.0 22.0

4.0 22.0
3.0 22.0

4.0 21.0
4.0 21.0

2.0 21.0
2.0 21.0
1.0 21.0
2.0 20.0
5.0 20.0
   21.0

6.0 21.0
5.0 23.0
5.0 24.0

6.0 23.0
7.0 25.0
7.0 25.0
0.0 24.0
7.0 22.0

8.0 20.0
0.0 20.0
0.0 22.0
0.0 21.0
0.0 21.0

2.0 22.0
3.0 22.0

0.0 21.0
0.0 22.0

0.0 22.0
0.0 23.0

9.0 24.0
9.0 23.0

0.0 20.0
0.0 19.0
9.0 19.0
e.o 20.0
9.0 20.0
0.0 19.0

9.0
0.0
1.0

1.0
2.0
3.0
2.0
9.0

8.0
8.0
8.0
9.0
8.0

9.0
0.0

8.0
0.0

0.0
0.0

3.0
0.0

8.0
6.0
6.0
7.0
7.0
8.0

8.0
7.0
8.0

8.0
6.0
4.0
4.0
4.0

4.0
5.0
5.0
5.0
6.0

7.0
7.0

7.0
7.0

7.0
7.0

8.0
7.0

5.0
4.0
3.0
3.0
4.0
  

8.0 
7.0
6.0
7.0

6.0
4.0
4.0
4.0
4.0

3.0
4.0
4.0
4.0
5.0

6.0
7.0

6.0
7.0

6.0
6.0

7.0
5.0

4.0
3.0
2.0
1.0
2.0
  



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04106300 PORTAGE CREEK NEAR KALAMAZOO, HIGH.

left bank 25 ft upstream from bridge on Lovers Lane and 3.0 

DRAINAGE AREA. 22.4 sq mi.

PERIOD OF RECORD. Chemical analyses: April to September 1968. 
Water temperatures: July to September 1B68.

REMARKS. Continuous specific c 
available for Apr. 24-30; r

nductance installed Apr. 6

uth of Kalamaz

ved May 6, reinstalled Sept. 21.
failed.

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

«»Y JUNE JULY AUfiUST

.....

..... 60

..... 60

..... 30

..... 60 

..... 60

..... 40

..... 60

..... 60 

..... 60

..... 30

80 70
90 so 
90 70
70 60 

60 00 60
60 90 70

70

70
60

40

5 0

60
510 490
500 440

520 40
510 «!0

500 500
S20 500

TEMPERATURE (°C) OF HAltR, JULY TO SEPTEMBER 1968 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH

1

12

14

17 
18

21 
22

2t 
27

29

31

                  22 . 0

23.0

                  24.0

                  24.0

                  2 5. 0 
                  22 .0

                  24.0 
                  25.0

            18.0 6.0 24.0 
            16.0 4.0 23.0

            17.0 5.0 22.0

                  22 . 0

8.0

8.0

1.0

0.0 
1.0

8.0
0.0

9.0 
9.0

s.o

7.0

22.0

23.0

23.0

23.0 
22.0

25.0 
25.0

18.0 
20.0

21.0

20.0

6.0

5.0

8.0

9.0 
7.0

9.0 
9.0

4.0 
3.0

4.0

5.0

19.0

20.0

21.0

19.0 
18.0

20.0 
19.0

7.0 
7.0

6.0

KIN 

16.0

14.0

16.0

17.0 
17.0

15.0 
16.0

12.0 
12.0

14.0



40 STREAMS TRIBUTARY TO LAKE MICHIGAN

04106500 PORTAGE CREEK AT KALAHAZOO, MICE.

LOCATION.--Lat 42°16'3O°, long 8S°34'35", SEj sec.22, T.2 S., R.ll W., Kalamazo 
downstream side of Reed St. at Kalanazoo, 1.5 miles upstream from mouth.

DRAINAGE AREA.--48 sq ml, approximately.

County, on left bank of bridge

PERIOD OF RECORD.   Specific conductance: May to September 1968 

REMARKS. --Continuous specific conductance recorder Installed May

APRIL MAY JUNE 
DAY MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM

1.....         610 590

3.....

5.....

7.....

9.....
10.....

11.....
12.....

6..... 
7..... 
3..... 
9.....
0.....

23.....

23..... 

31.....

540 80 
580 40
530 40

670 30

670 70 
560 500 690 00

650 510 650 380

610 440 900 640 
550 500 1020 800 
620 540 1020 600

520 460 850 780 

600 550 800 350

620 510

(discontinued). 

1O, removed Sept.

JULY 
MAXIMUM MINIMUM

-

~

"

:: ::

600 560

20. Ho r.cords available for

AUGUST SFPTFMP.ER 
MAXIMUM MINIMUM MAXIMUM MINJMU

510 550 R40 370

560 
510 
500 
550 
600

680 
100

560

610 
610 
870

530 

550 

650

680

O4111OOO GRAND RIVER NEAR EATON RAPIDS, MICE.

LOCATION. --Lat 42°3a'O5", long 84°37'25", In NEj sec. 26, T.2 N. , R.3 W. , Eaton County, tempo 
gaging station on right bank, 4OO ft upstream from bridge on Petrlevllle Higbvay, 2 mile

DRAINAGE AREA.--661 

PERIOD OF RECORD. --

EXTREMES. --1967-68: 
Water tempera tu

Period of record: 
Water tempera tu

REMARKS. --Clock sto 
June 1 to Sept.

CCTO 
DAY MAX

1 4.C 
2 7.C
3 8.0 
4 B.O 
5 B.C 
6 6.0 
7 5.0 
8 6.C 
9 4.0 

10 2.0

11 l.C 
12 2.0 
13 2.0 
14 3.0 
15 2.C 
16 2.C 
17 2.0 
IB l.C 
19 l.C 
20 C.O

21 9.C 
22 c..O 
23 10.0 
24 11.0 
25 10.0 
26 B.O 
27 7.C 
28 6.C 
29 6.C 
30 7.0 
31 7.C

HCKTH 18.0

sq ml. 

rater temperatures: October 1963 to September 1968.

res: Maximum, not recorded; minimum, freezing point on several

-es: Maximum, 3S.O°C Aug. 2, 1964; minimum, freezing point on

iped Nov. 21 to Jan. 22; range In temperature, freezing point t 
3O; probe burled.

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

BER NOVEMBER DECEMBER JANUARY 
MIN MAX NIK MAX MIN MAX MIN

9.0 8.0 7.C             
12.0 8.0 B.C             
14.0 8.0 B.C            

16.0 6.0 5.C       
13.0 5.C 4.C       
10.0 4.0 3.0       
14.0 .0 3.0       
11.0 .0 3.0       
11.0 .0 4.0      

9.0 .0 5.C       
9.0 .0 6.C       
10.0 .0 .C       
11.0 .C .0       
11.0 .0 .0       
12.0 .0 .C       
11.0 .0 .0       
10.0 .0 3.C       
1.0 .0 3.0       
9.0 .0 3.0      

8.0             
9.0             
B.O             
7.C    
6.0             
6.0            

7.0             

5.0            

   :I;

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0

days Janu

many days 

0 4.0"C.

500 
490 
480 
500 
550

470 
540

460

400 
510 
53O

510 

510 

560

510
600 
600

640

570 
620 
610 
610 
660

6-00 
600

640

620 
640 
660 
610

~

rature recorder 
3 northeast of

ary to

during 

So tern

FEBRUARY 
MAX MIN

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0

0 C 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0

0 0 
0 0 
0 0 
0 C 
0 0 
0 0 
0 0 
0 0 
0 0

0 0

470 
670 
570 
610 
MO

320 
530

610

610 
570 
620 
640 
570

at 
Eaton

March.

winter periods, 

perature record

MARCH 
MAX HIM

0 0 
0 0 
0 0 
1.0 0 
1.0 0 
1.0 0 
1.0 0 
1.0 0 
1.0 1.0 
2.0 1.0

5.0 3.0 
4.0 3.0 
3.0 2.0 
2.0 2.0 
3.0 2.0 
5.0 3.0 
6.0 4.0 
7.0 5.0 
7.0 6.0 
7.0 7.0

7.0 7.0 
7.0 6.0 
6.0 3.0 
5.0 3.0 
6.0 4.0 
8.0 6.0 

10.0 B.O 
12.0 10.0 
12.0 12.0 
12.0 12.0 
12.0 12.0

12.0 0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04111000 GRAND RIVER NEAR EATON RAPIDS, HIGH. Continued

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

APRIL

6 
7
8 
9 
0

1 
2
3 
4
5

6
7
e
9
0

12.0 
12.0 
11.0 
13.0 
12.0

11.0 
12. 0 
13.0 
13.0 
13.0

13.0 
14.0 
16. C 
16. C 
U.C

15. C 
15.0 
14.0 
U.C 
15. C

U.C 
16.0 
16. C 
15.0 
13. C

10. C 
12. C 
12.0 
14.0 
15.0

11.0 
10.0 
11.0 
11.0 
11.0

10.0 
10.0 
11.0 
12.0
13.0

12.0 
13.0 
14.0 
15.0 
15.0

14.0 
14.0 
14.0 
14.0 
14.0

14.0 
13.0 
15.0 
13.0 
10.0

9.0 
9.0 
9.0 

11.0 
12.0

MAY JUNE

15.0 
16.0 
16.0 
16.0 
15.0

16. C 
16.0 
16. C
ie.o
18.0

17.0 
18.0 
17.0 
16.0
ie.o

18.0 
15.0 
17.0 
16.0 
15.0

16.0 
16.0 
15.0 
17.0 
17.0

16.0 
14.0 
14.0 
13.0 
13.0

U.C      

12.0       
13.0       
14.0      

15.0 
15. C   

15.0       
16. C      

14.0   
13.0      

13.0      

13.0       
14.0      

14. C

JULY AUGUST SEPTEMBER

              

~ :~ ~ E: ~ ~

~~ _3_ _ _ _ _
::: ~ ~ ~ ~ :::

~ ~ ~ z: ::: :~
           
  ::: --   -:  

04113000 GRAND RIVER AT LANSING, MICH.

LOCATION. Lat 42°45'05", long 84°33'20", in NWj sec.9, T.4 N., R.2 W., Ingham County, temperature r 
station on right bank 30 It upstream from bridge on North Grand River Avenue in Lansing, 2 miles 
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 19

EXTREMES.  1966-67:

Period of record:
Water temperatures: Maximum, 29.5°C July 12, 24, Aug. 16, 17, 1967; minimum, freezing point on 

during winter periods.

downstream from

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

CCTC8ER

»Y PAX

1 16.C

6

6

0 

1

3
4
5

6
7

9 
0

1
2
3
4

6

e
9
0
i

0.0

3.0

2.C
o.c
9.0

e.o
8.0
e.c

6.0

5.0

2.0
2.0
3.0
4.0

4.0

2.0
O.C
0.0
l.C

HIN

16.0
17.0

20.0

20.0
ie.o 
ie.o

17.0 
17.0
16.0

15.0

12.0

11.0
11.0
10.0
13.0

14.0

10.0
7.0
7.0

10.0

NOVEMBER

MAX

12.0
12.0

11.0

7.0
7.0

8.0 
8.0
7.0

6.C

5.0

5.0
5.0
5.0
5.0

5.0

(.C
6.0
6.0
  

HIM

U.C
12.0

8.0

7.0
7.C

8.0 
7.0
6.0

5.C

4.0

5.0
5.0
4.C
4.C

5.C

5.C
5.0
5.C
  

DECEMBER

MAX

6.0
6.0

5.0

7.0
7.0

4.0
3.0

3.0

3.0

4.C
4.0
4.0
2.0

2.0

2.0
2.0
2.0
1.0

KIN

5.0
5.0

4.0

6.0
6.0

3.0
3.0

2.0

3.0

3.0
4.0
2.0
1.0

1.0

1.0
1.0
1.0
1.0

JANUARY

MAX

1.0
3.0

3.0

3.0
3.0

3.0
3.0

4.0

4.0

3.0
3.0
3.0
3.0

4.0

4.0
4.0
2.0
1.0

MIN

1.0
1.0

2.0

3.0
2.0

2.0
2.0

3.0

3.0

3.0
3.0
3.0
3.0

3.0

4.0
2.0
1.0
0

FEBRUARY

MAX

1.0
1.0

0

0
1.0

1.0
1.0

1.0

2.0

2.0
3.0
3.0
4.0

4.0

5.0
4.0
-  
  

MIN

1.0
1.0

0

0
0

1.0
0

1.0

1.0

2.0
2.0
2.0
3.0

2.0

4.0
4.0
  
  

MARCH

MAX

5.0
5.0

6.0

6.0
6.0

5.0
5.0

5.0

10.0 
10.0

10.0
10.0
e.o
5.0

8.0

11.0
13.0
13.0
13.0

MIN

4.0
4.0

3.0

6.0
6.0

4.0
4.0

5.0

8.0 
10.0

10.0
e.o
5.0
5.0

7.0

9.0
11.0
12.0
12.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04113000 GRAND RIVER AT LANS ING, MICH. Continued

TEMPERATURE <°C> OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

1
2 
3 
4 
5

6 
7 
8 
1 

10

11 
12 
13 
14 
15

16 
17 
18 
19
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

HCSTH

APRIL

12. C 11.0 
12.0 11.0

13.0 12.0 
13.0 12.0

12.0 11.0 
11.0 1C.O 
13. C 11.0 
13.0 12.0 
14. C 13.0

14. C 13.0 
14.0 13.0 
li.O 14.0 
16. C 16.0 
16.0 15.0

16. C 15.0

17. C 16.0

16. C 15.0 
17.0 15.0 
18. C 17.0 
18.0 16.0 
16. C 13.0

13. C 12.0 
13.0 12.0

17.0 16.0

18. C 10.0

station on left bank 
from Lookingglaes Riv

DRAINAGE AREA.  1,385 sq 

PERIOD OF RECORD.  Water 

EXTREMES .   1967-68 :

and M

Period of 
Water t

arch.

CCTCBER 

CAY MAX MIN

2 17.0 13.0 
3 19.0 16.0

6 
7

9 
10

11 
12 
13 
14 
15

16

18 

20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

9.C 14.0

3.0 11.0

1.0 10.0 
1.0 10.0 
l.C 10.0

1.0 9.0

S.O 8.0 
C.O 8.0 
l.C 10.0

9.C 8.0 
8.0 5.0

6.0 5.0

8.0 7.0

MAY

le.o
19. C

18.0 
17.0

17. C 
18.0 
18.0 
20.0 
21.0

21.0 
20.0 
21.0 
21.0 
23.0

20. C

le.o

19.0 
20.0 
20.0 
22.0 
21. C

20.0 
17.0

14.0

23.0

at downstr 
er, and at

mi. 

temperatur

16. C
le.o

17.0
16.0

15.0 
16.0 
17. C 
18.0 
19.0

19.0 
19.0 
16.0 
20.0 
20.0

18.0

17. C

18. 0 
19.0 
20.0 
20.0 
20.0

17. C 
17.0

13.0

13.0 

04114000

earn side of 
mile 115.

es : Octobe

[CONTINUOUS 

NOVEMBER 

MAX MI*

6.0 
8.0

, f

5.0

6.0 
6.C 
6.C

3.0

3.0 
3.0 
3.0

3.0 
3.0

3.0

  

a.c 
e.c

5.0

5.C
6.0 
5.0

3.0

3.C 
3.0 
3.0

3.C 
3.0

2.0

  

JUNE

15.0 
17.0

21. C 
23.0

24.0 
26.0 
26.0 
27.0 
27.0

27. C 
27.0 
24.0 
24.0 
24.0

23.0

25.0

25.0 
24.0 
22.0 
23.0 
23.0

20.0 
18.0

19.0

15.0 20.0 
15.0 20.0

19.0 20.0 
21.0 20.0

22.0    
24.0 
25.0    
25.0    
26.0   

27.0 
24.0    
22.0    
22.0 
23.0   

23.0

23.0   

24.0    
22.0    
22.0    
22.0   

18.0    
17.0   

17.0   

JULY AUGUST

19.0       
20.0      

19.0       
19.0      

     

m ~ in
 

 

SE

ni

 

 
 

~

27.0 15.0                

GRAND RIVER AT PORTLAND, MICH.

bridge 

r 1963

on Kent Street, 

to June 25, 1968

1.0 mile south of Portland, 

(discontinued).

0 0

ETHYL ALCOHOL-ACTUATED THERMOGRAPH) 

DECEMBER JANUARY FEBRUARY 

MAX MIN MAX MIN MAX PIN

2.0

4.0

3.0 
3.0 
3.0

2.0

4.0 
4.0
3.0

2.0 
2.0

2.0

2.0

2.0 1.0

4.0 0

3.0 0 
3.0 0 
3.0 0

2.0 C

4.0 0 
3.0 0 
2.0 C

2.0 0 
2.0 0

2.0 1.0

2.0 2.0

0 1.0 0

0 1.0 1.0 

0 1.0 1.0

0 1.0 1.0 
0 1.0 1.0

0 1.0 0 
000 
000

000 

000

000 
000

000 
000 
000 
000 
000

000 
000 
000 
000

1.0      

1.9 mile

MAX

0 
0 
0 
1.0 
4.0

4.0

5.0 
6.0

6.0 
5.0 
2.0

5.0 

7.0

6.0 
6.0

7.0 
5.0 
4.0 
5.0 
6.0

7.0 
7.0 
9.0 

10.0

11.0

PTEMBER

MIN

~

~

  

iii

s upstream

HARCH

MIN

0 
0 
0 
0 
1.0

2.0

5.0 
5.0

4.0 
2.0 
1.0

2.0

5.0

6.0 
6.0

5.0 
4.0 
3.0 
3.0 
4.0

5.0 
6.0 
7.0 
6.0

10.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04114000 GRAND RIVER AT PORTLAND, MICH.  Continued

«PRIL

S.C
1C.C
1C.O
11.0
1C.C

1C.C
10.0
11. C
11. C
11.0 

11.0
13. C
14. C
14.0
12.0

13. C 
12.0
12. C
14. C 
14. C

13. C
15. C
15. C
13.0

10.0
12.0
13.0
14. C 
14. C

r 1 N 

8.0
8.0
9.0
10.0
8.0

a.o
8.0
9.0
8.0

9.0
11.0
13.0
12.0
11.0

10.0 
12.0
11.0
12.0 
13.0

12.0
12.0
13.0
11.0
8.0 

7.C
9.0
1C.O
12.0 
11.0

M "

MAX M IK 

15. C 11.0
15.0 12.0
15.0 13. C
13.0 12.0
14.0 11.0

14.0 11.0
15.0 11.0
16.0 13.0
19.0 15.0
19.0 15.0 

18.0 16. C
18.0 14.0
20.0 15.0
20.0 16. C
21.0 16. C

20.0 16. C 
16.0 14.0
18.0 13.0
18. C 16. C 
17.0 14.0

17.0 14.0
18.0 15.0
IB.O 16.0
19.0 14. C
20.0 16.0 

19.0 16. C
17.0 15.0
16.0 15. C
15.0 14.0 
14. C 14. C

JUNE

15.0
17. C
17.0
19.0
2C.O

21.0
23.0
23.0
25.0
25.0 

25.0
25.0
22.0
  

__
  

  

  
21.0
22.0
21.0

  
  

  

15.0
15.0
17. C
17.0
19.0

20.0
21.0
23.0
23.0
24.0 

24.0
22.0
20.0
  

__
  

~

  
20.0
20.0
20.0

  
  

  

JULY AUGUST SEPTEMBER

...
                                   

                            -     -

                                -   

                                   

_____                              

                        ---   .   

                                   

                             

_____

            .      
                 
                 

                 
                 

                 

              
                 
      _           
                 

__
     _         -   
                 

                 

04121500 MUSKEGON RIVER AT EVART, MICH.

LOCATION. Lat 43°53'55", long 85°15'20", in NWjNEj sec.3, T.17 N., R.8 W., Osceola County, temperature recorder at 
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.

PERIOD OF RECORD. Water temperatures: November 1956 to September 1968.

Maximum, 27.0°C Aug. 23; minim freezing point on many days during No nber to March.

Period of record:

10.0
13. C
14. C
17.0
16.0

14. C
12.0
11. C
11.0 

1 1.0

s.c
s.c
e.c

1C.O
1C.O

1C.C
1C.C
?.o
a.c
7.C

7.C
7.0
e.c
s.c
?.o

7.C
6.C

8 4.0
 ; 4.0
0 4.0
1 6.C

7.0
9.0

12.0
13. a
14.0

12.0
1C.O
10.0
9.0

8.0
8.0
8.0
8.0
9.0

9.0
9.0
8.0
7.0
6.0

6.0
6.0
6.0
7.0
7.0

6.0
4.0
4.0
4.0
4.0
4.0

(.C
6.0
t.c
5.0
4.0

3.C
2.0
1.0
2.0

3.0
4.0
4.0
3.0
2.0

l.C
1.0
2.C
2.0
2.0

1.0
1.0
1.0
1.0
2.0

2.0
2.C
1.0
0
0
 

6.C
6.C
S.C
4.0
3.0

2.0
1.0
l.C
l.C

2.C
3.C
3.0
2.C
1.0

l.C
l.C
l.C
2.0
1.0

1.0
1.0
1.0
1.0
1.0

2.0
l.C
0
0
0
  

0
0
0
0
l.C

l.C
1.0
1.0
1.0

l.C
1.0
1.0
1.0
0

0
0
0
1.0
l.C

2.0
2.0
l.C
1.0
0

0
0
0
0
0
0

0
0
0
0
0

1.0
1.0
1.0
1.0

1.0
1.0
1.0
0
0

0
0
0
0
1.0

l.o
1.0
1.0
0
0

0
0
0
0
0
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
0

1.0
1.0
1.0
0
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
0
1.0

1.0
1.0
1.0
1.0

1.0
1.0
1.0
0
0

0
1.0
0
0
0

0
1.0
1.0
1.0
1.0

1.0 C
1.0 C
1.0 C
l.o a
1.0
1.0

.0

.0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

_
 

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
0
C

0
0
0
C

 

1.0 
1.0 
1.0 
1.0 
1.0

3.0 
4.0 
4.0 
6.0 
6.0 
7.0



STREAKS TRIBUTARY TO LAKE MICHIGAN 

04121500 MDSKEGON RIVER AT EVART, MICH. Continued

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

MAY JUNE JULY AUGUST

1 7.0 6.C
2 6.C 6.C

4 7.C 6.0
5 7.0 6.0

7 7.0 6.0

9 9.0 8.0
10 9.0 3.0

12 11.0 8.0 
13 12.0 11.0
14 12.0 11.0
15 11. C 9.0

16 11. C 9.0
17 11.0 10.0
IB 10. C 10.0
19 12.0 9.0
20 12. C 11.0

21 11.0 10.0
22 12.0 9.0
23 12.0 11.0
24 11.0 8.0
25 8.C 6.0

26 8.C 6.0 
27 9.0 7.0 
?8 1C.O 8.0

30 11.0 9.0
31      

2.0 9.0
2.0 10.0

1.0 9.0
1.0 B.C

1.0 9.0

3.0 12.0
4.0 11.0

6.0 13.0 
6.0 14.0
6.C 13. C
7.0 13.0

7.0 14.0
4.0 12.0
6.0 12.0
5.0 12.0
2.0 11. C

3.0 11.0
3.0 11.0
3.0 12.0
6.0 12.0
6.0 13.0

3.0 12.0 
2.0 11.0

4.0 11.0

4.0
5.0

8.0
0.0

2.0

3.0
3.0

2.0 
9.0
9.0
0.0

20.0
9.0
9.0
18.0
L8.0

L8.0
'0.0
0.0
20.0
0.0

6.0 
5.0

4.0 19.0
3.0 19.0

5.0 18.0
7.0 18.0

1.0 19.0

2.0 21.0
1.0 20.0

8.0 22.0 
7.0 23.0
8.0 24.0
7.0 26.0

7.0 26.0
7.0 26.0
6.0 25.0
5.0 23.0
6.0 22.0

L7.0 22.0
7.0 23.0
8.0 23.0
ta.o 22.0
L8.0 22.0

L5.0 22.0 
14.0 21.0

   20.0

MIN MAX MIN

7.0 20.0 17.0
8.0 19.0 17.0

7.0 22.0 19.0
7.0 22.0 20.0

8.0 23.0 21.0

0.0 23.0 22.0
8.0 23.0 21.0

9.0 20.0 17.0 
0.0 21.0 17.0
1.0 21.0 18.0
3.0 21.0 17.0

4.0 22.0 19.0
3.0 23.0 21.0
2.0 22.0 19.0
1.0 23.0 19.0
0.0 24.0 22.0

0.0 24.0 22.0
1.0 26.0 22.0
0.0 27.0 23.0
9.0 26.0 24.0
9.0 24.0 20.0

0.0 19.0 15.0
a.o 19.0 15.0

8.0 19.0 16.0

MAX

1.0
8.0
8.0 
0.0
0.0 

9.0
7.0 
8.0
8.0
6.0

7.0 
8.0
8.0
8.0

9.0
9.0
9.0
9.0
8.0

8.0
8.0
9.0
9.0
8.0

4.0 
3.0

KIN

7.0
6.0 
5.0
7.0
8.0 

7.0
4.0 
6.0
6.0
6.0

4.0 
6.0
5.0
6.0

7.0
7.0
8.0
8.0
7.0

6.0
7.0
7.0
8.0
6.0

2.0 
2.0

2.0

04121900 LITTLE MUSKEGON RIVER NEAR MO8LEY, MICH.

LOCATION. Lat 43°30'09", long 85°20'33", In SWjSWj sec.24, T.13 N., 
gaging station on right bank, at upstream side of highway bridge 
ford Dam, and 5.2 miles east of Morley.

DRAINAGE AREA. 138 sq ml.

PERIOD OF RECORD. Water temperatures: November 1966 to September 1968.

130th Avenue, 0.5 mile downstream from Rust-

EXTREMES .  1967-68 : 
Water temperatures: Maximum 28.0°C Aug.

Period of record: 
Water temperatures: Maximum, 28.0°C Aug

Aug

DAY

1
2 
3
4 
5

6
7
a 
9 

10

11 
12
13
14
15

16
17
le 
is
20

21
22 
23
24
2!

2t
27
28
2<J
3C
31

OKTH

8; range in tempe

CCTC8ER 

MAX UK

13. C
16. C 
17.0 
19.0 
18.0

14.0 
12.0 
12.0 
12.0 
11.0

9.C 
11.0
  
  

  
   .

in
 
Ill
-  

 
  
  
  
  

 

e.o
11. 0 
13.0 
13.0 
14.0

11.0 
9.0 
11.0 
10.0 
9.0

8.0 
9.0
  
  
  

  
   .

ni
 
in  
       
 

23; minimum, freezing point on many days during November to Marcb. 

. 23, 1968; minimum, freezing point on many days during winter periods

rature, 15.0°C to 24.0°C.

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

NOVEMBER DECEMBER JANUARY FEBRUARY

__

^

3.0 
3.0 
4.0 
5.0

6.C 
7.0
6.0
4.0
2.C

2.0
3.0
3.0 
3.0 
2.0

2.0
3.0 
3.C
3.0
4.0

4.0
3.0
1.0
C
2.0
  

7.0

._

  

2.C 
2.0 
3.0 
4.C

5.0
6.0
4.0
2.0
1.0

1.0
2.0
3.0 
2.0 
2.0

2.0
2.C 
2.0
2.0
3.0

3.0
1.0
0
0
0
   .

0

1.0
1.0 
2.0 
2.0 
3.0

3.0 
3.0 
3.0 
2.0 
1.0

2.0 
2.0
2.0
1.0
0

1.0
1.0
3.0 
3.0 
2.0

5.0
4.0
0
0
1.0

1.0
0
0
0
0
0

5.0

0
1.0 
1.0 
1.0 
2.0

3.0 
3.0 
2.0 
1.0 
1.0

1.0 
2.0
1.0
0
0

0
0
1.0 
2.0 
1.0

2.0
0
0
0
0

0
0
0
0
0
0

0

0 0 2.0
0 0 1.0 
0 0 1.0 
0 0 1.0 
0 0 1.0

0

°
o
Q
o

o
0

o

1.0
2.0 
2.0
1.0
1.0

1.0
1.0
2.0
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

1.0
1.0
1.0 
1.0 
1.0

1.0
.0 1.0 
.0 1.0
.0 1.0
.0 1.0

.0 0

.0 0

.0 0

.0 0

.0   

.0   

3.0 0 2.0

1.0
1.0 
1.0 
1.0 
1.0

1.0 
2.0 
1.0 
1.0 
1.0

.0 

.0

.0

.0

.0

.0

.0

.0 
1.0 
1.0

1.0
1.0 
1.0
1.0
0

0
0
0
0

 

0

MARCH

0
1.0
1.0 
3.0
3.0

4.0 
4.0 
4.0 
4.0 
4.0

4.0 
3.0
1.0
2.0
7.0

8.0
8.0
8.0 
7.0 
4.0

3.0
3.0 
2.0
6.0
8.0

9.0
9.0
11.0
11.0
11.0
10.0

11.0

MIN 

0
0 
0 
0 
1.0

1.0 
1.0 
2.0 
3.0 
2.0

1.0 
0
0
0
2.0

4.0
3.0
4.0 
4.0 
3.0

2.0
2.0 
1.0
1.0
2.0

6.0
5.0
7.0
8.0
6.0
7.0

0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04121900 LITTLE MUSKEGON RIVER NEAR HORLEY, HICH. Continued

APJUL MAY JUNE JULY AUGUST SEPTEMBER

2 S.C 4.0 14.0 9.0 17. 0
3 5.0 7.0 3.0 10. 0 18.0
4 11. C 8.0 1.0 8.C 19.0
5 9.C 9.0 3.0 6.0 22.0

12.0   
14.0   
14.0   
16.0   

         16.0
         18.0
         20.0
         19.0

14.0
12.0
14. 0
16.0

1.0 6.0
l.C 8.0
2.0 7.0
l.C 6.0

2.0 6.0

5.C 11.0
4.0 10.0
3.C 8.0

3.C 8.0
2.0 10.0

5.0 9.0
3.C 10.0

l.C 10.0
5.C "S.O
4.0 11.0

7.0 5.0

l.C 4.0
3.0 6.0
4.0 8.0
4.C 10.0
4.C 9.0
     

4.0 8.0 23.0 18.0   
6.0 10. 0         
6.C 11.0         
7.0 10. 0         

6.0 11. 0         

9.C 12. C         
7.0 12. C         
8.0 11. C         

7.0 12. C         
4.0 10.0         

5.0 11.0       23.0
2.0 9.0       22.0

4.0 S.C       23.0
3.0 10.0       24.0
3.0 11. C       22.0

6.0 11.0       23.0

4.0 11.0       23.0
1.0 11.0       22.0
l.C 11. C       22.0
1.0 11. 0       21.0
2.0 11.0       22.0
6.0 11. C         

__ __
     
   24.0
   23.0

   21.0

22.0
   23.0

22.0

   23.0
   24.0

6.0 25.0
6.0 27.0

7.0 26.0
8.0 27.0
6.0 2S.O

7.0 21.0

6.C la.O
8.0 19.0
6.0 20.0
4.0 21.0
5.0 21.0
   20.0

9.0
8.0

5.0

6.0
7.C
6.0

9.0
9.0

9.0
1.0

0.0
1.0
2.0

7.0

4.0
2.0
3.0
3.0
4.0
4.0

T.O 12.0
18.0 14.0
16. 0 15.0
15.0 14.0

18.0 13.0

8.0 13.0
9.0 13.0
9.0 13.0

9.0 14.0
9.0 16.0

7.0 14.0
8.0 14.0

9.0 14.0
8.0 16.0
0.0 16.0

5.0 13.0

3.0 11. 0
4.0 11. 0
2.0 9.0
4.0 9.0
5.0 10.0
     

      20.0

04122500 PERE MARQUETTE RIVER AT SCOTTVILLE, MICH.

LOCATION. Lat 43°56'40", long 86°16'45", tn NWj sec.19, T.18 N. , R.16 W. , Mason County, at gagii 
bank 20 ft upstream from highway bridge at south edge of Scottville and 5.8 mi downstream Ire

DRAINAGE AREA. 709 sq mi.

PERIOD OF RECORD. Water temperatures: May to September 1968.

right 
ch.

EXTREMES.- May to September 1968:
Water temperatures: Maximum, 24.0°C June 8, 9, July 16, 17, Aug. 23, 24.

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

APRIL MAY JUNE JULY AUGUST SEPTEMBER

Y MIX MIN MIX MIN MAX M1N MAX MIN MAX MIN MAX MIN

  

 ~- III
     
      

  
     
     
     
  

   ---

4 III -H
5      

6       
7   _   
S   .   
5      
0      

1    
2      
3      
4        
5      

6    __
7      
3      
q      
0      
1      

4.0 10. C

4.0 11. C
2.0 9.0
1.0 7.C

0.0 7.0
2.0 8.0
6.0 11. C
5.C 13.0
5.0 11. C

6.C 13. C

__
     

5.0 14. C
4.C 12.0
5.0 11. 0
4.0 12.0
4.0 11. C

4.0 11. C
5.0 12.0
3.0 12.0
7.0 12.0
7.0 13.0

6.0 13.0
3.0 12. C
2.0 12.0
2.0 12. C
4.0 12.0

6.0

8.0
8.0
1.0

3.0
3.0
4.0
4.0
3.0

2.0

8.0
9.0

9.0
1.0
7.0
8.0
a.o

8.0
0.0
0.0
0.0
0.0

7.0
4.0
4.0
6.0
9.0

4.0 21.0

5.0 18.0
5.0 18.0
7.0 18.0

8.0 19.0
0.0 19.0
1.0 21.0
1.0 21.0
1.0 21.0

9.0 19.0

5.0 22.0
6.0 23.0

6.0 24.0
4.0 24.0
4.0 23.0
4.0 21.0
4.0 21.0

5.0 21.0
7.0 21.0
7.0 21.0
7.0 21.0
7.0 21.0

4.0 21.0
4.0 20.0
3.0 20.0
4.0 19.0
6.0 19.0

6.C 12.0       19.0

8.0

5.0
6.0
6.0

5.0
7.0
7.0
9.0
7.0

7.0

0.0
2.0

2.0
3.0
1.0
9.0
9.C

9.0
0.0
9.0
e.o
9.0

8.0
9.0
8.0
7.0
7.0
8.0

9.0

0.0
1.0
1.0

0.0
1.0
1.0
9.0
9.0

8.0

9.0
a.o

9.0
9.0
9.0
0.0
2.0

2.0
3.0
4.0
4.0
3.0

9.0
7.0
6.0
6.0
6.0
6.0

7.0

8.0
9.0
9.0

9.0
9.0
9.0
9.0
8.0

6.0

8.0
6.0

8.0
9.0
8.0
8.0
O.C

0.0
1.0
2.0
3.0
9.0

7.0
4.0
4.0
4.0
4.0

6.0

6.0
8.0
8.0

8.0
7.0
6.0
6.0
6.0

S.O

6.0
6.0

7.0
7.0
7.0
6.0
5.0

6.0
6.0
7.0
7.0
7.0

5.0
3.0
3.0
2.0
3.0

6.0

4.0
6.0
7.0

7.0
4.0
5.0
6.0
4.0

3.0

4.0
5.0

6.0
6.0
6.0
5.0
4.0

4.0
S.O
6.0
7.0
5.0

3.0
2.0
1.0
1.0
1.0

6.0      



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04123500 MANISTEE RIVER NEAR GRAYLING, MICH.

gaging station on right bank, 25 ft upst

DRAINAGE AREA.   159 sq mi.

EXTREMES .   1967-68 :

March. 

Period of record:

ream from bridge on State Highway 72, 2.5 miles downst

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERM06RAPHI 

CCT08ER NCVEMEER DECEMBER JANUARY FEBRUARY 

CAY MAX PIN MAX MIN MAX MIN MAX MIN MAX MIN

3 3.0 12.0 B.O 7.0

5 4.0 12.0 6.0 4.C

8 9.0 9.0 4.0 4.C

12 8.0 8.0 7.0 6.C 
13 8.0 8.0 6.0 5.0

15 9.0 9.0 4.0 3.0

16 9.0 9.0 3.C 2.0 
17 S.O B.O 4.0 2.0

27 7.0 6.0 4.0 2.0

30 7.0 6.0 2.0 1.0 
31 7.C 7.0      

MONTH 14.0 6.0 3.0 l.C 

APRIL MAY

3.0 2.0 0 0 2.0

3.C 2.0 C 0 2.0

3.0 3.0 0 0 3.0

3.0 2.0 0 0 2.0 
3.0 2.0 0 0 1.0

1.0 1.0 0 0 1.0

l.C 1.0 0 0 1.0 
1.0 1.0 1.0 0 1.0

1.0 1.0 3.0 1.0 1.0

1.0 0 4.0 3.0    
0 0 3.0 3.0   

4.0 0 4.0 0 4.0 
JUNE JULY AUGUST

2.0 
2.0

2.0 

2.0

2.0

1.0 
1.0
1.0 
1.0

1.0 
1.0

0 
0 
0

0 

MIN

 earn from Goose

MARCH 

MAX MIN

1.0 
0

2.0 

2.0

4.0

3.0 
1.0 
1.0 
4.0

6.0
6.0

5.0

0 
0 
0 
2.0

1.0 
1.0 
2.0

1.0 
1.0 
0 
0 
1.0

3.0 
4.0

7.0 4.0 
8.0 7.0 
8.0 6.0 
7.0 4.0 
7.0 5.0

8.0 0 
SEPTEMBER

MAX MIN

1 
2
3
4
5

6
7
8
5
0 

1
2 
3
4 
5

6
7
8
9
JO

>1
22
23
24
2!

26
27
28
29
3C
31

TH

7.0

7.0

7.C
9.0
9.C
8.0

s.c
12.0

10.0

11.0
11.0
9.0

12.0
13.0

11.0
13. C
13. C
10.0
7.C

8.0
11.0
12.0
12.0
13.0

4.0

3.0

4.0
6.0
8.0
6.0

6.0
8.0

7.0

7.0
9.0
8.0
8.0
9.0

9.0
9.0
10.0
7.0
6.0

6.0
7.0
8.0
9.0
9.0

2.0 9.0

1.0 7.0

2.0 8.0
2.0 9.0
3.0 10. C
4.0 12.0

4.0 11.0
4.0 11.0

8.0 12.0

8.0 13. C
4.0 11.0
5.0 11.0
5.0 12.0
2.0 11.0

3.C 10.0
3.0 10. C
3.0 11.0
6.0 11. C
6.0 12.0

6.0 12.0
2.0 11.0
1.0 11.0
1.0 11. C
1.0 11.0
7.0 11.0

6.0

1.0

2.0
2.0
2.0
2.0

2.0
1.0

7.0

8.0
8.0
6.0
7.0
7.0

7.0
8,0
a.o
8.0
a.o

5.0
3.0
2.0
6.0
9.0
  

2.0

6.0

7.0
8.0
a.o
8.0

9.0
4.0

3.0

3.0
4.0
3.0
3.0
3.0

4.0
4.0
6.0
5.0
5.0

3.0
2.0
2.0
2. Q
6.0
  

20.0

18.0

18.0
18.0
21.0
21.0

19.0
19.0

23.0

23.0
22.0
21.0
19.0
19.0

19.0
20.0
20.0
17.0
18.0

18.0
17.0
16.0
16.0
17.0
17.0

6.0

4.0

3.0
5.0
6.0
17.0

15.0
16.0

18.0

19.0
19.0
18.0
15.0
16.0

16.0
17.0
15.0
14.0
14.0

14.0
5.0
3.0
2.0
3.0
4.0

17.0

18.0

20.0
20.0
19.0
18.0

15.0
14.0

17.0

19.0
19.0
18.0
18.0
21.0

21.0
20.0
22.0
22.0
21.0

16.0
14.0
15.0
16.0
17.0
16.0

3.0

6.0

6.0
7.0

17.0
16.0

12.0
12.0

13.0

16.0
18.0
14.0
16.0
18.0

17.0
17.0
19.0
19.0
15.0

13.0
12.0
12.0
13.0
13.0
14.0

4.0

7.0

7.0
4.0
6.0
6.0

4.0
4.0

6.0

6.0
6.0
7.0
7.0
6.0

4.0
6.0
7.0
7.0
6.0

2.0
2.0
2.0
1.0
3.0
  

14.0

17.0

14.0
12.0
14.0
14.0 
13.0

12.0
12. a

13.0

14.0
14.0
16.0
16.0
14.0

12.0
13.0
15.0
16.0
12.0

1.0
1.0
0.0
0.0
1.0 



STREAMS TRIBUTARY TO LAKE MICHIGAN 41 

04125200 PINE RIVER NEAR LUTHER, MICH.

LOCATION. Lat 44°06'46", long 85°41'00", NEjSEjNEj sec.24, T.20 N., R.12 W. , Lake County, at Walker Bridge, 5 mile 
north of Luther.

PERIOD OF RECORD. Sediment records: December 1966 to September 1968. 

EXTREMES.  1967-66:

Period of record:
Sediment

REMARKS.   Da

1
2
3
4
5

6
7
a
9

1C

11
12
13
1 4
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

2
3
4
5

i,
7
B
9

1C

11
12
13
14
15

16
17
19
19
20

21
22
23
24
25

26
27
28
29
30
31

IOIAL

concentrations: Maximum daily, 412 mg/1

SUSPENDED SEDIMENT

MEAN

154
142
134
134
13C

126
126
13C
142
154

154
146
142
162
158

174
186
162
154
146

142
138
138
138
150

16?
158
154
15C
15C
18?

4618

MeAN

146
146
146
146
146

146
146
146
146
146

146
146
146
146
146

146
146
146
146
15C

150
15C
15C
15C
15C

146
ue
146
166
218
214

4702

OCTOBER

MEAN
CONCEN-

3C
1C

1
1
1

1
1
1

16
26

26
19
16
5
C

C
0
5
4

15

K
2
2
2

12

25
2C.
17
12
12
42

"

JANUARY

MEAN
CONCEN-

31
33
33
33
33

33
33
33
33
33

33
33
33
3

29
28
28
21
28

28
2R
28
35

117
ac

 

12
3.B

. C

. C
. 0

. C

. 0

. 0
6.

11

11
7.5
6.1

15
13

19
30
15
17
5.9

3.8
.?C
.7C
.70

4.9

11
8.6
7.1
4.9
4.9

21

242.90

12
13
13
13
13

13
13
13
13
13

13
13
13
13
2-4

2.4
2.4
2.4
2.4
2.4

13
13
13
13
13

11
0
1
6
9
6

423.4

, MATER

MEAN

206
317
322
264
222

198
182
174
174
174

23b
269
234
214
?C2

19B
182
198
214
194

178
174
174
170
174

206
210
Ha
174
170
"

6184

MEAN

3C7
565
397
322
278

255
234
210
194
178

70
66
59
58
54

151
15P
146
140
134

134
134
134
130
130

134
134
138
133
 
--

5672

Feb. 5, 1968;

YEAR OCTOBER

NOVEMBER

MEAN
CONCEN-

46
68
67
57
48

98
98
99
98
98

150
111
50
36
34

25
2n
25
36
25

25
25
25
25
25

45
47
40
27
15
 

--

FEBRUARY

MEAN
CONCEN-

100
22S
80
69

412

64
59
51
43
35

27
19
11
11
10

mini

1967

26
58
58
41
?<)

52
49
46
46
46

96
73
32
21
20

13
9

13
21
13

12
12
12
11
12

25
26
1 1
13
6

910

83
348
86
6"

309

44
M
29
23
17

12
8
4
4

mum daily, 1

TO SEPTEMBER

MEAN

158
162
154
15
16

16
18
21
20
18

182
317
40B
269
214

1B6
.8 174

1T4
182
173

194
333
269
2?2
2"2

178
172
160
154

.9 150
146

.7 6193

MEAN

13B
139
13S
139
13"

138
139
142
199
24?

222
5 219
7 2^2
7 166

4.7 170

<> 3.7 214
8
7
6
5

5
5
5
5
6

6
6
6
6

--
--

3
2
2
1

1
1
1
1

2 269
8 297
3 371
8 42?

n 322
8 239
8 202
8 194

2.1 198

2.2 214
2
2
2

2 234
2 242
2 246

726
224

mg/1 Oct. 4,

1968

DECEMBER-

MEAN
CONCEN-

11
11
11
11
11

15
23
65
43
33

23
182
13B
37
22

22
40
40
40
40

40
117
50
41
36

31
31
31
31
31
31

--

MARCH

MEAN
CUNCtN-

6
12
12
12
12

12
12
12
3
6

5
5
4
33
35

4B
65
75
96
120

75
45
45
70
70

70
30
30
30
30
30

1102.0 6641

1967.

LUA3
(IJNS) 

4.T
4.8
4.6
4.6
4.d

6.7
11
3U
24
17

11
16

152
21
13

11
19
19
20
19

21
105
3*,
25
20

15
14
13
13
13
12

713.2

( TUNS) 

2.2
4.5
4.5
4.5
4.5

4.5
4.5
4.6

19
39

30
32
25
15
16

28
47
60
96

137

65
289
25
37
37

40
19
20
20
IB
19

1165.8



STREAMS TRIBUTARY TO LAKE MICHIGAN

04125200 PINE RIVER NEAR LUTHER, MICH. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL MAY JJNE

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24

MEAN

255
222
202
226
251

216
198
194
190
178

174
170
162
166
19C

186
174
174
174
166

178
182
191,
234

MEAN 
CONCEN-

39
39
39
67
67

67
32
32
32
32

32
32
51
51
51

51
51
51
51
44

44
44
57
57

27
23
21
41
45

39
17
17
16
15

15
15
22
22
26

26
24
24
24
20

21
22
29
36

MEAN

166
158
154
150
146

146
142
138
138
134

134
130
130
134
154

158
178
162
158
17",

162
154
154
146

1EAN 
CDNCEN-

27 1
26 1
25 1
24
23

23
21
18
IB
15

15
12
12
12
13

13
14
14
13
14

14
13
13
13

MEAN

179
182
170

.7 154

.1 142

.1 134

.1 126

.7 131

.7 142

.4 134

.4 138

.2 138

.2 138

.3 133

.4 126

.5 122

.7 118

.1 138

.5 166

.6 142

.1 133

.4 126

. <, 126
. 1 146

MEAN 
C3>4CEN-

20
21
20
18
16

14
12
13
16
14

15
15
15
13
12

10
a

18
33
20

14
12
12
20

9
I

1

238
255
214
186

264
366
456

MEAN 
DISCHARGE

1 202
2 176
3 160
4 148
5 140

6 13C
7 126
8 126
9 126

1C 126

1 118
2 116
3 114
4 114
5 110

6 110
T 112
8 126
9 170
0 140

1 126
2 11C
3 102
4 102
5 102

6 98
7 108
8 126
9 116
0 106
1 104

TAL 3890

MEAN 
CONCEN 
TRATION

31
22
19
17
15

13
12
12
12
12

10
8
7
fe
6

6
6

10
24
13

10
6
6
6
6

6
a

10
4
4
4

"

LOAD

17
10
8.2
6.8
5.7

4.6
4.1
4.1
4.1
4.1

3.2
2.5
2.2
1.8
1.8

1.8
1.8
3.4

11
4.9

3.4
1.8
l.T
1.7
1.7

1.6
2.3
3.4
1.3
1.1
1.1

124.2

MEAN 
DISCHARGE

108
104
102
100
100

102
118
134
118
110

106
102
102
102
100

104
126
138
124
124

112
106
102
102
100

100
100
98
96
96
94

333D

MEAN 
CONCEN- MEAN 
THATION LOAD DISCHARGE

1
1
1

I
I
I
I
I

!
1
1
12
12
12

.2 98

.1 130

.1 150

.1 122

.1 118

.1 114

.2 106

.3 IDS

.9 122

.2 134

.1 148

.1 133
  1 122
.1 116
.4 108

.4 108

.4 104

.5 111

.0 130

.0 134

.6 126

.4 114

.3 I3"r

.3 198

.2 283

.2 2«6

.2 172

.? 154

.1 142

.1 136

.0

73.0 4085

MEAN 
CONCEN 
TRATION

1
1
1
1
1

1
i
25
25
27

30
20
16

12
8

8
4

10
15
19

13
2
2

134
100

50
25
19
15
a
~

--

LOAO

3.2
6.7
7.7
6.3
6-1

5.8
T.2
7.2
8.2
9*8

12
7.5
5.3
3.8
3.3

2.3
1.1
3.D
5.3
0.9

4.4
. i3
.73

72
76

28
12
8-D
5.8
2.9
--

328.13 
61342
6580.70



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125450 PINE RIVER NEAR DUBLIN, MICH.

LOCATION. Lat 44°10'45", long 85°45'40", SEjSEj sec.28, T.21 N., R.12 »., Wexford County, at 
southwest of Hojteyville.

PERIOD OF RECORD. Sediment records: November 1967 to September 1968.

EXTREMES. November 1967 to September 1968:
Sediment concentrations: Maximum daily, 467 mg/1 Feb. 5; minimum daily, 7 mg/1 May 23-27.

IRKS.   Data analyzed and compiled by the Forest Se rvice, U.S. Department

SUSPENDED SEDIMENT, NOVEMBER 1967 

OCTOBER NOVEMBER

I
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1
2
3

5

6
7
B
9

10

11
12
13
14
15

16
17
18
19
2C

21
22
23
24
25

26
27
28
29
30
31

MEAN

MEAN

227
227
227
227 
227

227
227
227
227
227

227
227
227
227
227

21C
227
224
227
230

227
224
23^
230
235

221
221
227
244
293
296

MEAN
CONCEN-

JANUARY

MEAN
CONCEN-

17
17
17
17 
17

17
7"
70
70
70

70
70
70
70
13

13
13
13
13
13

61
61
61
61
61

61
61
61

100
149
9B

1C
10
1C
1C 
1C

10
43
43
43
43

43
43
43
43
8.0

7.4
8.0
7.9
8.0
8.1

37
37
38
38
39

36
36
37
66

118
78

MEAN

--
--
 
 

 
 
--
--
 

--
--
--
--
 

 
 
 
--
 

--
258
255
252
255

285
302
272
260
255
 

2394

MEAN

383
657
530
425

346
341
313
296
274

269
258
250
246
241

238
224
218
214
210

210
210
210
210
210

210
210
218
218
--
 

MEAN
CONCEN-

--
_-
 
 

_.
 
--
 
 

 
 
 
--
 

 
--
 
--
--

--
32
32
32
32

32
50
32
24
24
 

 

FEBRUARY

MEAN
CONCEN-

174
373
187
150

122
122
122
122
127

127
127
127
118
107

99
67
54
45
36

36
36
36
36
18

1R
18
18
18
--
 

of Agriculture, North Central

TO SEPTEMBER 1968

--
--
-._
 

..
 
--
 
 

-.
 
--
--
"

._
--
 
--
 

 
22
22
22
22

25
41
23
17
16
"

210

180
662
267
172

114
112
103
97
94

92
88
86
78
70

64
41
12
26
20

20
20
20
20
10

10
10
11
11
--
 

MEAN

244
241
241
238
236

241
263
293
283
260

26T
385
467
383
327

277
25?
255
261
258

293
405
371
321
293

269
249
240
235
230
227

8799

MEAS

21"
221
213
216

218
216
219
263
335

327
318
274
272
260

302
380
408
48"

515

461
352
313
285 -
285

30?
329
338
357
327
31B

DECEMBER

ME4N
CUNCEN-

24
24
24
34
34

34
34
50
34
34

34
115
300
141
90

70
50
37
37
37

80
160
14C
100
36

36
36
36
36
36
36

 

MARCH

MEAN
CJNCEN-

18
16
16
16
16

16
16
16
55

110

1GO
288
6C
60
50

80
140
173
220
199

190
186
100
51
51

80
no
130
130
no
100

(FUNS)

16
16
22
22

22
24
39
26
24

24
119
37b
146
79

52
34
25
26
26

63
175
140
87
28

26
24
23
23
22
22

1769

LDAL)
(TONS) 

1

t i.
3
9

88
247
44
44
35

65
144
190
285
285

236
177
84
39
39

65
98

119
125
98
86



STREAMS TRIBUTARY TO LAKE MICHGAN 

04125450 PINE RIVER NEAR DUBLIN, HIGH.--Continued

SUSPENIEI) SEDIMENT, NOVEMBER 1967 TO SEPTEMBER 1968

ME4N 
ME4N CONC

(CFSI (MG/ 

355 I
315
291
315
357 I

315
288
271
272
263

255
2?2
2*6
2*9
269

277
27*
28C
27*
266

283
288
288
327 1
355 1

329 I
J02
27*
258 
252

ME4 
N- ME«N CONC

1 ( TO

I

0

3

«l (CFS) (MG/ 

6 2*1
6 227
3 221
6 218
6 216

6 213
5 210
3 207
2 20*
0 202

8 199
I 196
I 199
1 2C2
2 22*

* 232
3 258
5 2**
6 230
6 252

7 238
7 22*

< MEAN 
N- «EAM CdNCEN-

7 3
* 2
2 2
I ?
0 2

9 2
3 I
7 I
1 1
7

5
p
5
5
0 I

0 1
0 3
0 2
0 1
o 2

C I
0 I

7 218 7
8 213 7
6 20? 7

9 199 7
5 235 7
* 338 110 10

3 321 100 8
277 59 *

.3

.1

. ^

.0

.2

  1
  0
.8

.8
. 4

55 50 3*
60 50 35
*9 *6 31
2* 30 18
! > 20 11

99 1C 5.
96 10 5.
93 10 5.
0* 23 13
99 23 u

99 23 12
02 23 12
99 23 U
96 23 12
9P 23 12

85 23 11
76 23 11
90 30 15
38 *8 31
13 38 22

96 28 8.
93 28 b.
9? 28 8.
07 28 8.
6D 50 35

55 106 102
58 213 263
37 291 *22

3*9 120 113
 

M 
OIS

MEA 
AN CONC 
HARGE TRAT

02 I
55
32
18
0*

99
96
96
96
93

88
82
79
76
76

7*
7*
93
**
16

96
90
82
82
79

76
96
13
96
90
93

4 MEAr 
N- MEAN CONC

r 9
0 3
C 2
0 1
P I

8
8
e
8
8

,,
*
2
c
c

c
0
c
r 2
C I

3
3
3
3
3

1
1
I
1
I
I

.7

.5

. 5

.5

.*

. l

. 9

.8

.8

.8

.7
, 7
, 2

.9

.7

.*
. *
 3

.2

.8

.3

.8

.6

.7

96
90
85
79
7*

76
93
16
9C1

82

79
93
93
93
9C

96
13
38
21
Id

02
96
96
90
88

90
88
88
88
88
85

MEAN 
N- MEAN CUNCEN-

5.8 193
6.7 2*6
6. "5 269
6.3 227
6.1 22*

6.? 216
6.8 2"*

12 213
8 9.2 218
8 8.8 2*6

8 3.7 252
3 9.* 2*9
" 9.* 22*
8 9.* 216
* 7.2 204

7.2 199
8.1 19 6
8.9 2l~>
8.* 232
8.2 2*6

7.6 230
2 221
Z 216
2 318 2
2 *02 1

2 327 1
2 283
2 255
2 2*1
2 227

5.8
27
27
15
12

9.3
8.8
9.2
9.4

13

10
10
22
21
2C

19
19
20
23
13

12
11
11

175
17*

88
53
3*
2w

0 12
1



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125510 PINE RIVER NEAR WELLSTOH, MICH.

LOCATION.--Lat 44°12'47", long 85°53'47". in SEjNWjSllJ sec. 16, T.21 H., R.13 W., Manistee County, at Stronach'Du, 
3 miles east of Wellston.

PERIOD OF RECORD. Sediment records: October 1966 to September 1968.

EXTREMES. 1967-68:
Sediment concentreations: Maximum dally, 469 mg/1 Feb. 2; minimum daily 37 mg/1 Jan. 9-20.

days in January.

Period of record:
Sediment concentrations: Maximum daily, 710 mg/1 Dec. 9, 1966; minimum daily, 37 mg/1 Jan. 18, 1968. 
Sediment loads: Maximum daily, 2389 tons Dec. 9, 1966, minimum daily, 30 tons Jan. 18, 1968 and 30 to

REMARKS. )

SUSPENDED SEDIMENT, WATER 

OCT08ER

MEAN 
MFAN CONCEN- MEAN

1 314 116 98 381 
2 297 116 93 480 
3 282 116 88 556 
4 282 116 88 491 
5 274 116 86 440

6 274 11 66 391
7 266 8
8 274 8
9 289 8

10 297 8

1 1 2 97 B
12 297 a
13 289 S
14 305 8
15 322 8

16 330 8
17 339 8
18 33C 8
19 314 7
2C 305 - 6

62 355
64 347
68 347
70 347

70 411
7n 491
66 450
7C 411
74 381

76 372
80 355
76 372
64 401
57 381

21 297 64 51 347
22 289 5
23 2R2 5
24 289 5
25 305 5

26 322 5
27 322 5
2B 322 6C
29 314 6C
30 314 6t
31 339 M

TOTAL 9372
JANUAF

MEAN

45 339
44 339
45 330
48 333

50 364
50 391
52 355
51 330
51 322
55

?r>48 11607

V

MEAN CONCEN- MEAN

1 305 143 118 5^2
2 305 143
3 305 143
4 305 14'
5 305 143

6 305 143
7 305 143
8 305 143
9 305 37

118 587
118 704
118 513
118 48C

118 44C
118 43C
118 401
30 372

10 305 37 30 355

11 305 37
12 305 37
13 305 37
14 305 37
15 305 37

16 305 37
17 305 37
18 305 37
19 305 37
20 305 37

21 305 48
22 305 48
23 305 48
24 305 48
25 305 48

26 305 43
27 297 48
28 3C5 48
29 33C 72
3C 401 138
31 4"! 13B

30 347
30 339
30 330
30 330
30 330

30 322
30 314
30 297
30 289
30 274

39 274
39 274
39 274
39 274
39 262

39 282
36 282
39 282
64 282
149
149

YEAR OCTOBER 1967 TO 

NOVEMBE*

MEAN 
CONC EN-

100 
182 
182 
152 
132

111
100
RO
80
sn

126
170
150
108
63

55
39
39
92
66

39
39
39
39
39

70
120
70
54
54

236 
273 
201 
157

116
96
75
75
75

140
225
Ifl2
I2 n
70

55
37
39

100
63

36
36
36
35
35

69
127
67
4R
47

SEPTEMBER 1968 

DECEMBER

MEAN 
1EAN CJNCEN-

322 
314 
314 
314 
314

314
3
3
3

9
1
H

364

355
^
6
5

1
2
3

411

364
3
3
3

9
9
9

339

364
5
5
4

3
2
0

391

364
3
3
3
3

9
?
0
3

305

-

FEBRUARY

MEAN
CONCEN-

131
469
320
200
170

156
116
108
81
56

56
56
56
56
56

56
56
60
60
60

63
60
60
60
47

47
47
47
47
 

2979

178
997
608
277
220

185
135
117
31
54

52
51
50
50
50

49
47
43
47
44

44
44
44
44
36

36
36
36
36
 

52
50 
50 
50 
50

50
60
76
76
70

62
125
222
163
113

113
132
132
132
132

150
176
156
110
92

80
67
67
67
67
67

11647

MEAM

2E
28
28
28

2
2
2
2

289

289
28
28
32

2
3
2

411

43
44
37
34

,,
3
2
7

339

38
48
54
61

1
3
5
2

669

623
49
43
38

1
«
1

391

391
43
45
48
44

0
ft
3
«

430

MARCH

MEAN
CUNCEN-

47
65
85
85
85

85
85
65
85
93

99
99
69
85
85

89
145
186
237
252

224
142
96
89
89

98
115
130
15C
130
114

LOAD
(IONSI

45 
42 
42 
42 
42

42
51
7B
80
69

59
166
367
233
125

111
121
121
121
121

147
244
211
128
97

7d
61
6D
58
56
55

3270

(IONS) 

36
65
65
65
66

06
65
66
74

115
116
89
80
78

92
188
71

392
455

377
1B8
111
92
94

103
133
158
194
154
132



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04129510 PINE RIVER NEAR WELLSTON, MICH. Continued

SUPFNDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

L MAY JU

MEAN 
MEAN CDNCEN-

1
2
3
4
5

6
f
g
9

10

11
12
13
14
15

16
17
13
19
20

21
22
23
24
25

26 
27
23
29
30

J 146
t 116
) 81

104
> 146

116
72
59
59
59

59
oa
03
03
oa

03
08
08
32
32

32
B2
32
36
3C

60 
36
OC
63

9 63

189
138
33

115
131

138
76
32
53
54

53
92
37
37
99

1C3
99
99
73
73

77
79
79

151
228

194 
151
100
6C
53

MEAN

33C
330
322
322
314

314
305
305
305
297

297
297
239
297
314

330
347
339
330
355

339
330
322
314
297

297 
339
421
430
440

MEAN 
CONCEN-

63
63
82
32
32

82
82
32
76
76

70
70
64
64
72

90
100
100
90
106

100
34
75
70
43

48

170
135
132

56
56
71
71
69

69
67
67
63
61

56
56
50
51
61

80
94
91
80

102

91
75
65
59
38

33

193
240
157

MEA 
MEAN CUNC

364
364
347
330
305

297
239
299
297
297

305
322
305
297
239

289
282
289
330
322

297
239
289
239
322

430

64S
589
470

N
N-

8
a
3
8
8

3
2
2
2
2

2
2
2
3
3

3
3
3

32
32

32
32
32
32
00

63

94
30
50

96
96
92
37
81

79
87
87
90
90

92
97
92

107
10*

104
101
104
162
158

146
142
142
142
174

311

513
286
190

1
2
3
4
5

6
7 
3
9

10

1
2
3
4 
5

6
7
8
9
0

1
2
3
4
5

6
7 
3
9 
0
1

TAl

ME 
ME4N CON

DISCH4RGE TRA

331
339
322
305
291

239
274 
274
282
274

266
266
266
266 
258

258
253
274
305
305

274
258
250 
250
242

N 
EN-
ION

23
15
1C
07
04

02
CC 
OC
00
OC

OC
04
04
04

04
C4
04
06
06

06
06

06
06

242 77
253 77 
274 77
266 77 
250 77
250 77

3567

LOAD

127
105
96
33
33

30
74

76
74

72
75
75
75

72
72
77
37
87

73
74

72
69

50
54

55 
52
52

2326

MFAN
DISCHARGE

250
242
234
234
234

234
250

25C
242

234
234
234
234

234
250
266
253
250

250
242

234
242

234
226

226
226

743B

MEAN 
CONCEN
TRATION LOAD

77 52
156 102
156 99
156 99
156 99

156 99
314 212

174
174

174
174
174
174

443
443
443

272
272

272
272

272
272

17
14

10
11
10
10

30
no
18
89
34

34
73

72
73

272 172
272 166

114 7f
114 70

4904

ME 
1EAM CON

DISCHARGE T<A

234
266
305
232
274

266
250

270
293

2?9
301
278
266

?46
250
254
278
293

282
270

343
441

425
359

289

N 
N-
UN LU

1 
1
1

1
1
1
1
1

I
1
1

D 1
8 I

3
8

8 1
5 2

3 1
3 I 
2 1
2
7

 

8696   32



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04125510 PINE RIVER NEAR WELLSTON, MICH. Continued

OCT. 16...........

NOV. 7............

JAN. 2, 1968......

E ESTIMATE!.

DF TOTAL-SEDI

(24 HOUR)

1030

1130

0905

1320

1135

0915

1700

(CFS)

322

347

372

421

634

523

305

SEDIMENT

TRATION 
(M6/L)

85

60

100

108

210

163

143

TICLE SIZE, W 

DISSOLVED

CONCEN 
TRATION 
(MG/L)

215

E205

E197

E184

E155

E166

E199

TOTAL SEDIMENT (METHOD, SIEVE)

PERCENT FINER THAN SIZE INDICATED, 
IN MILLIMETERS 

.063 .125 .250 .500 1.000 2.000

19

7 15 43 100

26

14

21

11

__

_



54 STREAMS TRIBUTARY TO LAKE MICHIGAN

04126200 LITTLE MANISTEE RIVER NEAR FREESOIL, MICH. 

LOCATION. Lat 44°11'00", long 86°10'00", in NEjNEj sec.31, T.21 N., R.15 W., Mason County, temperature recorder at

DRAINAGE AREA.   200 sq mi. 

PERIOD OP RECORD.   Water temperatures: October 1956 to September 1968. 

EXTREMES .   1967-68 :

P 

REMJ

CA

sriod of record:

during winter periods.

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

CCTCBER NCVEHEER DECEMBER JANUARY FEBRUARY MARCH 

Y PAX HIN MAX PIS MAX MIN MAX MIS MAX MIN MAX MIN

8 10.0 9.0 
9 9.0 9.0 

10 9.0 8.0

4.0 3.C 5.0 4.0 1.0 1.0 3.0 2.0 6.0 3.0 
6.0 4.C 4.0 3.0 1.0 1.0 2.0 1.0 5.0 5.0

3.0 1.0

5 10.0 10.0 3.0 3.0 2.C 2.0 1.0 0 1.0 1.0 6.0 3.0

^ 10.0 9.0 4.0 3.0 2.0 2.0 1.0 1.0 1.0 1.0 7.0 4.0

5 8.0 7.0 
0 8.C 8.0

1 8.C 6.0 

3 1C.O 9.0

4.0 4.0 4.0 3.0 2.0 1.0 2.0 1.0 6.0 6.0

4.0 3.0 6.0 3.0 3.0 2.0 1.0 1.0 4.0 3.0

5

S 7.0 6.0 2.0 2.0 1.0 1.0 3.0 3.0 2.0 1.0 11.0 9.0

MONTH 14.0 6.0 8.0 1.0 6.C 1.0 4.0 0 3.0 1.0 11.0 1.0 

APRIL MAY JUNE JULY AUGUST SEPTEMBER

1

e.c 6.0
8.C 6.0 
8.0 7.0 
9.0 7.0 
8.0 6.0

7.0 5.0 
10.0 6.0 
9.0 8.0

1.0 8.0

0.0 7.0 
3.0 9.0 
2.3 12.0 
2.0 9.0 
1.0 8.0

2.0 8.0 
1.0 10.0 
1.0 10.0 
3.0 9.0

1.0 10.0 
3.C 9.0 
2.0 11.0 
1.0 7.0 
7.0 7.0

9.C 6.0

2.0 9.0 
3.0 10.0 
3.0 9.0

3.0 9.C 
3.9 9.0 
2.0 10.0 
0.0 8.0 
1.0 7.C

O.C 7.C 
1.0 8.0 
4.0 10.0

3.0 9.0

4.0 9.C 
4.0 11.0 
4.0 11. C 
3.0 11.0 
6.0 11.0

4.0 11.0 
3.0 10.0 
4.C 1C.O 
3.0 10. C

3.0 9.0 
4.0 11.0 
3.0 12.0 
6.0 11.0 
4.0 12.0

3.0 12.0

2.0 11. C 
1.0 11.0 
3.0 11.0 
5.0 11.0

4.0 
6.0 
7.0 
7.0
9.0

0.0 
0.0 
1.0

0.0

c.c
8.0 
6.0 
6.0 
7.0

6.0 
6.0 
4.0 
6.0

6.0 
8.0 
6.C 
7.0 
6.0

4.0

4.0 
5.0 
7.0

3.0 9.0 6.0       
2.0 7.0 4.0       
2.0 6.0 2.0       
3.0 6.0 3.0       
4.0 7.0 4.0      

6.0 7.0 3.0       
7.0 6.0 4.0 19.0 7.0 
7.0 8.0 4.0 19.0 7.0

7.0 8.0 4.0 18.0 5.0

8.0 8.0 4.0 17.0 4.0 
4.0 8.0 4.0 16.0 4.0 
2.0 9.0 6.0 19.0 5.0 
3.0 0.0 7.0 18.0 6.0 
3.0 2.0 8.0 17.0 4.0

3.0 2.0 8.0 1S.O 6.0 
3.0 1.0 8.0 1S.O 6.0 
2.0 9.0 7.0 17.0 5.0 
2.0 9.0 6.0 19.0 6.0

4.0 9.0 6.0 21.0 17.0 
4.0 0.0 7.0       
4.0             
5.0            

3.0            

2.0             
3.0             
4.0             1

4.0 2.0 
4.0 2.0 
4.0 2.0 
6.0 3.0 
6.0 3.0

6.C 3.0 
6.0 4.0 
6.0 4.0 
4.0 3.0

4.0 2.0 
5.0 3.0 
6.0 4.0 
6.0 4.0 
4.0 3.0

9.0 2.0

1.0 0.0 
1.0 9.0 
2.0 10.0



STREAMS TRIBUTARY TO LAKE MICHIGAN 

04127000 BOABDMAN RIVER NEAR MAYFIELD, MICH.

LOCATTON Lat 44°38'20" lone 85 C 31'10", in SElNEl sec.21, T.26 N., R.10 W., Grand Traverse County, temperature re- 
ordMRt gaging station on right bank, 25 ft downstream from Brown's Bridge, 300 ft downstream from East Creek, 
" mn"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.

Water'temperatures: Maximum, 21.0°C July 16-19; minimum, freezing point Jan. 10-15.

Pewater°temperatures: 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.

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

I
2

<< 
5

6
7
e 
9
0

1.0 
1.0

1.0 
1.0 0.0 3.0 3.0 3.0 3.0 1.0 0 2.0 2.0 2.0 2.0

12 <!.0 9.0 4.0 3.G

2? 8.0 8.0 2.C 2.0

27 8.0 B.O 2.0 2.C

30 7.0 7.0 1.0 l.C 
31 7.0 7.0      

:NTH 13.0 7.0 7.0 i.c

APRIL MAY

3.0 3.0 0 0 1.0 1.0 3.0 3.0

2.0 2.0 2.0 2.0       4.0 3.0

1.0 1.0 2.0 2.0       4.0 4.0

1.0 1.0 3.0 2.0       8.0 6.0 
1.0 1.0 3.0 3.0       8.0 7.0

3.0 1.0 3.0 0       8.0 1.0 
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6.0 B.O
e.o 7.0
6.C 7.0
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e.c 8.0
B.O B.O
a.o B.O
9.0 B.O
9.0 B.O

u.o s.o
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5 11. C 1.0 
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9 12.0 1.0 
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S 11. C 9.0

6 9.c e.o
7 11.0 B.O
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1.0
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3.0
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3.0
3.0
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0.0
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2.C
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3.C

l.C

3.0
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9.0
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6.0
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B.O
e.o
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0.0
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4.0
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6.0
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B.O
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7.0
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0.0
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0.0
0.0
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7.0
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6.0
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9.0
e.o
9.0
e.o
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66 STREAMS TRIBUTARY TO LAKE MICHIGAN

04127800 JORDAN RIVER NEAR EAST JORDAN, MICH.

LOCATION, Lat 45°06'09", long 85°05'53", in NWjmrJ 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:

Period of record:
Water temperatures: Maximum, 19.0°C July 15-17, 1968; minimum, freezing point on many days during winter periods.

REMARKS. Recorder stopped Sept. 13 16; range in temperature, 12,0°C to 13,0°C,

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

DA*
AVER- 

MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
OCT03ER

MAXIMUM 1112121313119998B77899988666899766556 8 
MINIMUM 8 11 12 12 11 98888777789786565687665*45 7

NOVEMBER
MAXIMUM 6665322233344321222222222331 I'l  3 
MINIMUM 665322222333321112222222231111 -- 2

DECEMSfcR
MAXIMUM 1122233332222322333344222211111 2 
MINIMUM 1112223322222222233332222111111 2

JANUARY
MAXIMUM 1111111111111111122222211122222 1 
MINIMUM 1111111111111111112222111112222 1

FEBRUARY
MAXIMUM 2211111100000000000000000011 
MINIMUM 2111111000000000000000000001

MARCH
MAXIMUM 1112222333321134444333234578 
MINIMUM 0011211233211113333332223457

APRIL
MAXIMUM 6 7 7 7 6 6 8 8 8 3 9 12 12 11 10 10 10 10 10 10 9 11 11 9 6 6 8 9 
MINIMUM 446644687768 11 10 88998998964456

MAY
MAXIMUM 10 10 9 8 9 9 9 12 12 11 11 11 12 12 15 15 12 12 12 11 II 11 12 13 13 13 11 10 
MINIMJM 7 7 7 7 6 6 7 9 11 8 3 9 10 12 11 12 10 9 10 9 9 9 H 9 11 11 10 9

JUNE
MAXIMUM 
MINIMUM

JULY
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 lt> 
MINIMUM 14 14 11 12 12 12 13 14 17 13 13 14 14 16 16 17 17 16 14 14 14 15 11 13 13 13 14 12 12 12 1*

AUGUST
MAXIMUM 16 16 17 18 18 18 13 18 16 16 14 14 16 16 15 16 16 15 15 18 18 17 18 18 18 14 12 13 13 13 13 
MINIMUM 13 13 14 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

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   
MINIMUM 13 12 12 13 14 12 11 12 13 12 12 11     --   13 14 14 13 11 11 12 14 II 11 10 3 9 9  



STREAMS TRIBUTARY TO LAKE HURON 5 

04128000 STURGEON RIVER NEAR WOLVERINE, HICH.

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 mile 
upstream from mouth.

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

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

Extremes.--1967-68:

Period
Water

RE MARKS. - 
to S

DAY

1
2
3 
4
5

6
7
B
9

10

11 
12
13 
I*
15

16
17
18
19
2C 

21
22

24
?5

26
27
28
29
30
31

PCMTH

DAY

1
2
3
4

6
7
8 
9

10

11
12

1*
15

16
17
18
11
20

21
22
23
24
25

26
27 
2E
2S
30
31

HCKTH

of rec
tempe

-Rec or 
ept. 3

f AX

11. C
12.0
13.0

13.0

11. 0
10.0
9.0
9.0
S.O

e.c

B.C 
9.0
s.o

10.0
9.0
s.o
8.0
e.c

7.C

11.0
11.0

9.0
7.0
7.C
7.0 
7.0
7.0

14.0

M»X

7.C
7.0
7.C 
7.0 
6.0

7.C
a.o
8.0
8.C
8.0

S.C
12.0

11.0
10.0

10.0
10. C
11.0
12.0
11. 0

11.0
12.0
11.0
10.0
8.0

8.0
10.0 
11.0
11.0
12.0

ord:
ratures: Maximum,

der stopped

OCTCBER
KIN

8.0
10.0
12.0

11.0

10.0
9.0
9.0
9.0
B.O

B.O

B.O
9.0

9.0
9.0
8.0
8.0
7.0

7.0

9.0
9.0

7.0
7.0
7.0
7.0 
7.0
7.0

7.0

APRIL

MIN

4.0
5.0
5.0 
6.0 
4.0

4.0
5.0
7.0
7.0
7.0

6.0
B.O

10.0
7.0

7.0
9.0
9.0
B.O
S.O

9.0
9.0
9.0
8.0
6.0

6.0
6.0 
7.0
8.0
8.0

24.0°C June 30, 1964;

Jan. 21 to Feb. 14, range in

minimum, freezing point on many da

temperature, 0.0°C to 2.0°C. No tt

ys during winter periods.

mperature record Aug. 24

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

NOVEMBER DECEM
MAX

7.0
7.0
7.0

6.0

4.0
4.0
4.0
5.0
6.0

7.C

5.C
4.C

4.0
4.0
4.0
4.0
4.0

4.0

4.0
4.0

4.0
4.0
4.C
3.0 
3.0

7.0

MAX

11.0
11.0
10. 0
a.o

10.0

11.0
11.0
13.0 
13.0
12.0

12.0
2.0

3.0
6.C

6.0
3.0
3.0

12.0
11.0

12. C
12.0
12.0
14.0
14.0

13.0
11.0 
10.0
10.0
10.0
14.0

MIN H«x

7.0 3.0
7.0 3.0
6.C 3.0

4.0 3.0

4.0 3.C
4.C 4.0
4.C 4.0
4.0 3.0
5.0 3.C

6.C 3.0

4.C 3.0
4.0 3.0

4.0 2.0
4.C 2.0
4.0 3.0
4.C 3.0
4.0 3.0

4.0 4.0

4.0 2.C
4.C 1.0

4.C 1.0
4.C 1.0
3.0 1.0
3.0 l.C
3.0 1.0 
   1.0

3.0 4.0

HAY JUNE

MIN M«X

8.C
8.0
8.0 
7.0 
7.0

7.C
7.C
8.0 

11. C
8.0

9.0
9.0

11.0
11.0

13.0
10. 0
10. C
10.0
10. C

9.0
9.0

1C.O
9.0

10.0

11. C
1C.O 
9.0
9.C
9.0

4.0
3.0
5.0 
6.C 
9.0

0.0
0.0
1.0 
0.0
9.0

9.0
8.0

5.0
5.0

6.0
5.0
3.0
6.0
5.0

5.0
6.0
6.0
6.0
6.0

3.0
2.0 
2.0
5.0
6.0

9.C   

ER JANUARY 'FEBRUARY MARCH
PIN MAX MIN MAX

3.0 1.0 1.0   
3.0 1.0 1.0   
3.0 1.0 1.0   

3.0 1.0 1.0   

3.0 1.0 0   
3.0 0 0   
3.0 0 0   
3.0 0 0   
2.0 0 0   

2.0 0 0   

2.0 0 0   
2.0 0 0 0

2.0 000
2.0 000
2.0 000
3.0 000
2.0 000

2.0       0

1.0       0
1.0       0

1.0       0
1.0       0
1.0       0
1.0       0
1.0         

1.0         

MIN MAX MIN

   0 0
   0 0
   0 0
   0 0 
   1.0 0

   1.0 1.0
1.0 1.0

   2.0 1.0
   2.0 2.0
   3.0 2.0

   3.0 2.0

   1.0 1.0 
   1.0 0
0 3.0 0

0 4.0 2.0
0 4.0 2.0
0 4.0 2.0
0 3.0 2.0
0 2.0 2.0

0 2.0 1.0

0 4.0 2.0
0 4.0 2.0

0 6.0 4.0
0 6.0 4.0
0 7.0 6.0
0 7.0 6.0
   7.0 5.0 
   7.0 6.0

   7.0 0
JULY AUGUST SEPTEMBER

MIN MAX MIN MAX

12.0
11.0
11.0 
12.0 
14.0

16.0
17.0
17.0 
17.0
17.0

16.0
14.0

13.0
12.0

12.0
12.0
2.0
2.0
2.0

2.0
2.0
3.0
3.0
3.0

12.0
12.0 
12.0
11.0
14.0
  

B.O 16.0 7.0
8.0 14.0 T.O
6.0 12.0 9.0 
5.0 13.0 9.0 
6.0 13.0 9.0

6.0 13.0 9.0
7.0 14.0 9.0
9.0 15.0 9.0 
9.0 17.0 7.0
7.0 13.0 7.0

7.0 13.0 6.0
7.0 14.0 5.0

9.0 17.0 8.0
1.0 18.0 7.0

2.0 18.0 3.0
2.0 19.0 8.0
1.0 18.0 8.0
9.0 17.0 7.0
9.0 16.0 9.0

9.0 16.0 9.0
9.0 17.0 B.O
8.0 16.0 9.0
8.0 15.0   
8.0 15.0   

8.0 15.0   
3.0 16.0    
7.0 14.0   
6.0 14.0   
6.0 14.0   
7.0 15.0   

MIN MAX MIN

.0    

.0       

.0       

.0 7.0 4.0 

.0 7.0 6.0

.0 6.0 3.0

.0 4.0 2.0

.0 4.0 3.0 

.0 4.0 3.0

.0 4.0 3.0

.0 14.0 12.0

.0       

.0      

.0      

.0      

.0      

.0 .0 4.0

.0 .0 5.0

.0 .0 4.0

.0 .0 2.0

.0 .0 3.0

.0 .0 4.0
   6.0 5.0
   5.0 2.0

   2.0 1.0
   1.0 1.0 
   1.0 0.0
   1.0 0.0
   3.0 1.0

     



58 STREAMS TRIBUTARY TO LAKE HURON

0413S500 AU SABLE RIVER AT GRAYLING, HIGH.

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 ml.

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.

: Maximum, 28.0°C July 1, 2, 1963; minimum freezing point on many days during winter periods.

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH) 

NOVEMBER DECEMBER JANUARY

1.0 7.0 7.0 t.O l.C 0
4.C 9.0 7.0 7.C 0 0
6.0 13.0 7.0 6.C 0 0
7.0 14. 0 6.0 5.C 1.0 0
7.C 15.0 5.0 3.0 1.0 1.0

l.C 9.0 2.0 2.0 1.0 1.0

9.0 B.O 4.0 2.0 1.0 1.0

.0 7.0 5.0 4.0 1.0 1.0

.0 7.0 5.C 5.0 1.0 1.0

.0 7.0 5.C 4.C 1.0 1.0

.0 7.0 4.0 2.0 1.0 0

.C 9.0 2.0 l.C 0 0

-C 10.0 1.0 l.C 0 0
.0 8.0 1.0 l.C 0 0
.0 8.0 1.0 l.C 0 0
.C 6.0 1.0 l.C 0 0
.0 5.0 1.0 l.C 0 0

.0 6.0 1.0 l.C 2.0 0

.0 6.0 1.0 l.C 2.0 0

.C 7.0 1.0 l.C 0 0

.0 9.0 1.0 l.C 0 0

.0 8.0 1.0 1.0 0 0

.0 6.0 1.0 1.0 0 0

.0 5.0 1.0 l.C 0 0

.C 4.0 1.0 l.C 0 0

.0 4.0 1.0 l.C 0 0

.0 4.0 1.0 l.C 0 0

.0 5.0       0 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.C

.0

.0

.0

.0

.0

.0

.0 

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

- 

.0

.0

.0

.0

.0 

.0

.0

.0 

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

1
1

  1
  1

.0

.0 

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 B

.0 7

1
2
3
4
5

6
7
8
9
0

1 
?
3 
4
5

6
7
8
9
0

1
?
3
4
5

£

7 
8
9
0
1

7.0 4.0
9.0 5.0
9.0 7.0
9.0 7.0
8.0 4.0

e.o s.o
9.0 6.0
9.0 8.0
9.0 7.0
C.O 8.0

1.0 7.0

3.0 11.0

1.0 B.O

2.0 8.0
2.0 10.0
C.C 10.0
3.0 9.0
3.0 10.0

2.C 10.0
5.0 11.0
5.C 12.0
2.0 B.O
8.0 6.0

1.0 6.0 
3.0 B.O
3.0 10.0
3.0 10.0
     

3.0 9.C
3.0 10.0
2.0 10. C
0.0 9.0
1.0 8.0

2.0 8.C
2.0 10.0
3.0 10. C
4.C 12. C
5.0 11. C

5.0 12.0

5.0 13.0

7.0 13.0

7.0 14. C
4.0 12.0
t.O 12. C
6.0 13.0
3.0 11. C

3.0 11. C
3.0 12.0
3.0 12. C
6.0 12.0
6.0 13. C

3.0 11.0 
1.0 1C.C
0.0 10.0
1.0 10. C
6.0 11. C

6.C
5.'C

7.0
1.0
2.C

4.0
4.0
3.0
3.0
3.0

3.0

8.0

8.0

9.0
9.0
8.0
8.0
9.0

9.C
9.0
9.0
O.C
0.0

4.0 
3.C
7.0
1.0
  

4.0
3.0
4.0
6.0
B.O

0.0
9.0
1.0
2.0
1.0

1.0

4.0

6.0

6.0
7.0
6.0
5.0
5.0

6.0
6.0
a.o
8.0
7.0

3.0 
3.0
3.0
6.0
  

!1.0
1.0
8.0
B.O
9.0

9.0
0.0
2.0
2.0
2.0

3.0

4.0

£.0

7.0
7.0
6.0
2.0
3.0

3.0
2.0
2.0
0.0
1.0

2.0 
0.0
9.0
9.0
9.0

9.0
7.0
4.0
6.0
6.0

6.0
7.0
8.0
9.0
7.0

B.O

0.0

3.0

4.0
4.0
2.0
8.0
9.0

9.0
9.0
9.0
8.0
a.o

9.0 
7.0
6.0
7.0
7.0

9.0
9.0
1.0
2.0
2.0

4.0
4.0
4.0
2.0
2.0

9.0

9.0

9.0

1.0
1.0
1.0
1.0
3.0

3.0
3.0
6.0
6.0
4.0

7.0 
7.0
8.0
a.o
B.O

7.0 1B.O
7.0 17.0
8.0 18.0
9.0 19.0
1.0 19.0

i.o ia.o
2.0 16.0
2.0 17.0
2.0 17.0
9.0 16.0

6.0 15.0

7.0 17.0

7.0 1B.O

9.0 18.0
i.o ia.o
B.O 1B.O
B.O 1B.O
0.0 17.0

9.0 1B.O
0.0 1B.O
3.0 19.0
4.0 19.0
B.O 18.0

4.0 12.0 
5.0 12.0
6.0 12.0
6.0 14.0
7.0   

L7.0
6.0
6.0
7.0
B.O

6.0
4.0
6.0
6.0
5.0

4.0

4.0

6.0

7.0
7.0
7.0
7.0
6.0

5.0
6.0
7.0
B.O
3.0

1.0 
1.0
1.0
1.0
  



STREAMS TRIBUTARY TO LAKE HURON *>" 

04135700 SOUTH BRANCH AU SABLE RIVER NEAR LUZERKE, HIGH.

LOCATION. Lat 44°36-53", long 84°27'20", in SEjSEj sec.29, T.26 N., R.I W., Oscoda County, temperature recorder at 
gaging station on right bank, 10 ft upstream from Smith Bridge, 400 miles downstream from highway bridge on 
State Highway 72, 4.6 miles upstream from mouth, and 9.1 miles west of Luzerne.

DRAINAGE AREA (revised). 401 sq mi.

PERIOD RECORD. Water temperatures: November 19 to September 1968.

EXTREMES. 1967-68:
Water temperatures: Maximum, 24.0°C July 16; minimum, freezing point on many days during November to March.

Pe 

EHA

CA 

I

CNT

1

riod of record: 
Water temperatures: Maximum, 24.0°C July 16

RKS.   Recorder stopped Dec. 29 to Jan. 2; ra

TEMPERATURE <°C> OF HAT 
(CONTINUOUS

CCTCBER NCVEMBER 

Y Mix PIN Mix MIN

, 1968; minimum, freezing point on many days during winter periods, 

nge in temperature 0.0°C. No temperature record May 24 to June 3.

R, HATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

CECEM8ER JANUARY FEBRUARY MARC

2.0 9.0 7.0 7.0 1.0 1. 0 
4.0 11.0 7.0 6.C 2.0 1.0 
5.0 12.0 6.0 6.C 2.0 1.0

3.0 10.0 4.0 3.C 2. 0 1.0 
0.0 8.0 3.0 3.C 2.0 2.0

      2.0 1.0 2.0 
0 0 1.0 1.0 1.0 
0 0 1.0 1.0 2.0 
0 0 1.0 1.0 2.0

0 0 2.0 1.0 2.0 
0 0 2.0 2.0 2.0

 1 

MIN

0 
1.0 
0 
1.0 
2.0

1.0 
1.0

9.C 8.0 5.0 4.C 1.0 1.0 0 0 1.0 1.0 3.0 2.0

10. 0 8.0 4.0 3.0 1.0 1.0 0

IC.C 9.0 2.0 l.C l.C 0 0 
9.0 8.0 3.0 2.C 1.0 0 1.0

0 1.0 1.0 2.0 0 
0 1.0 1.0 4.0 1.0

0 1.0 1.0 4.0 2.0 
0 1.0 1.0 4.0 2.0

9.0 8.0 2.C 2.C 0

10.0 B.O 3.C 2.C C

7.0 6.0 3.C 1.0 C 
B 6.C 6.0 1.0 0 0 
5 6.0 5.0 1.0 0    
0 7.0 6.0 1.0 1.0    
1 7.C 7.0         

H 15.0 5.0 7.0 0 2.0 

APRIL MiV JUNE

6.0 3.0 2.0 8.C   

7.0 6.0 1.0 8.0

B.O 7.0 3.0 9.0 
8.0 6.0 3.0 11. C

9.0 6.0 4.C 1C.O

0.0 7.0 7.0 U. 0

1.0 7.0 7.0 13. C 
0.0 9.0 4.0 11. 0 
9.0 8.0 5.0 10.0 
2.C 8.0 3.0 11. C

l.C 9.0 2.0 9.C 
3.0 9.0 2.C 9.0

1.0 7.0       
7.0 6.0      

7.0 5.0      

8 9.0 6.0       
S 11.0 8.0       
0 11.0 8.0      

8.0

l.C 
1.0

0.0

7.0

8.0 
7.0 
5.0
6.0

6.0 
7.0

7.0 
7.0

4.0

2.0 
4.0

__

0 2.0 1.0 1.0 0 1.0 1.0 
0 1.0 1.0 1.0 0 3.0 1.0 
0 1.0 1.0 1.0 0 4.0 2.0

0 
0

0

KIN

3.0

7.0 
B.O

8.0

3.0

3.0 
3.0 
2.0 
2.0

3.0 
3.0

4.0 
4.0

2.0

2.0 
2.0

2.0 
3.0 
3.0 
3.0 
2.0

3.0 

JULY 

MAX 

0.0

7.0

9.0 
0.0

0.0

3.0

4.0 
3.0 
3.0 
1.0

9.0 
2.0

0.0 
1.0

C.O

8.0 
8.0

8.0

2.0 1.0 1.0 
2.0 1.0 1.0 
3.0 1.0 0 
2.0       
2.0      

0 2.0 0 

AUGUST 

MIN MAX MIN 

7.0 18.0 4.0

3.0

6.0 
7.0

5.0

8.0

0.0 
9.0 
9.0 
7.0

7.0 
B.O

7.0 
7.0

6.0

5.0 
4.0

9.0

0.0 
9.0

6.0

7.0

8.0 
9.0 
8.0 
8.0

9.0 
0.0

1.0 
9.0

6.0

4.0 
4.0

6.0 15.0

6.0

B.O 
7.0

2.0

2.0

6.0 
7.C 
4.0 
6.0

6.0 
7.0

B.O 
6.0

3.0

1.0 
1.0 I

6.0 3.0 
7.0 4.0 
7.0 4.0 
6.0 3.0 
4.0 4.0

7.0 0 

SEPTEMBER 

MAX MIN 

4.0 3.0

7.0

4.0 
4.0

4.0

6.0

6.0 
7.0 
8.0 
7.0

6.0 
6.0

6.0 
5.0

3.0

2.0 
2.0

2.0   

3.0

3.0 
3.0

2.0 
1.0

2.0

3.0 
4.0 
5.0 
5.0

3.0 
3.0

5.0 
3.0

2.0

0.0 
1.0 
1.0



STREAMS THIBOTAHT TO LAKE HURON 

04139000 HOUGHTON CREEK NEAR LUPTON, MICH.

LOCATION, 
gag in 
south

DRAINAGE 

PERIOD OF

EXTREMES. 
Water

Period 
Water

DAY 

1

4
5

( 
7 
8 
? 

10

11 
12 
13 
14 
15

16 
17 
16 
19
20

21 
22
23 
24 
25

26 
27 
28 
29 
30 
31

  Lat 44°23'50", long 84°02* 
g station on right bank, 0.5 
vest of Lupton.

AREA (revised).  29.7 sq mi.

  October 
temperat

of record

1967 
ures:

CCTOBER 

MAX MIN

8.0

9.C

8.0 
8.0 
8.0

1C.O 

10.0 

9.0
B.O

B.O 
9.0 
9.0

8.0

6.0

7.0 
7.0

7.0

8.0 

7.0

7.0

9.0 

9.0 

8.0

B.O 
B.O

5.0

6.0 
7.0

APRIL

1
1

7.C 
7.0
8.0 
6.0

7.0 
B.O 
9.0 
9.0 
8.C

S.C

4.0 
5.0 
6.0 
3.0

3.0 
4.0 
7.0 
6.0 
6.0

5.0

to June 1968:

55", in 
mile u

SEj sec

minimum, freezing point on man]

1). 

r days during December to March

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMO 

NOVEMBER DECEMBER JANUAR 

MAX MIN MAX MIN MAX

4.0

6.C 

7.0

6.0

3.0 

3.0

4.0 
4.0

3.0 

3.0

3.0

S.C 

6.C

5.0

2.0 

l.C

4.C
4.0

l.C 

2.0

4.0

3.0 

3.0

2.0

2.0 

2.0

1.0 
2.0

1.0

0
0

MAY

1.0
1.0 
9.0 
2.0

2.0 
1.0 
2.0 
4.0 
4.0

3.0

8.C 
B.O 
8.C 
7.0

7.0 
8.0 
9.0 

10.0 
9.0

9.C

14.0 
14.0 
16.0 
18.0

18.0 
18.0 
18.0 
18.0 
18.0

17.0

3.0 fl

2.0 0 

2.0 0

2.0 0

2.0 2.0 

2.0 0

,RAPH) 

1 FEBRUARY 

 UN MAX MIN

1.0 0

3.0 2.0

1.0 0 
0 0

0 0

0 0

0 0 

0 0

1.0 1.0 0 0 0 
1.0 0 0 1.0 0

0 2.0 2.0       
0 2.0 2.0      

JUNE JULY

1.0    
1.0    
2.0    
3.0   

4.0   
5.0    
4.0    
6.0    
5.0   

5.0   

AUGUST 

IN MAX MIN

MAX 

2.0

3.0

3.0 
3.0

3.0

1.0

6.0 

6.0

6.0

4.0 
6.0

5.0

8.0
8.0

SE

MAX

MARCH 

MIN

1.0 
1.0

1.0

1.0
1.0

2.0 
2.0

1.0

0
0 
2.0

3.0

4.0

1.0 
1.0 
2.0

3.0

4.0 
5.0

0 

PTEMBER

MIN



STREAMS TRIBUTARY TO LAKE HURON °1 

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

LOCATION. Lat 44°23'35", long 84°02'15", in SWj sec.11, T.23 N., R.3 E., Ogemaw County, temperature recorder at 
gaging station on left bank, 0.2 mile downstream from Houghton Creek, and 3 miles southwest of Lupton.

DRAINAGE AREA (revised). 56.8 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: July 1950 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.

ewater°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 periods.

tE MARKS.

2
3

5 

6

e
s

u
12
13
14

16
17 
IE

20 

21

23 
2*
25

26

28

30
31

DAY

,   Occas

11.0
12.0

12.0

9.0
9.0

 5.C

8.0
B.C

10.0

10.0
10.0

8.0

8.0 
 5.0
9.0

8.0

6.0

r.o
7.C

MAX

CCTCBER

B.O
10.0

9.0

8.0
9.0

B.O
B.O
8.0
8.0

9.0
9.0

8.0
a.o

7.0

6.0

6.0
7.0

APRIL

MIN

(CONTINUOUS

NCVEMBER

7.0 7.0
7.0 7.0

5.0 4.0

4.0 4.0
5.0 4.0

6.0 6.C
6.0 6.C
6.0 5.0
5.0 4.C

3.0 3.C
4.0 3.0

4.0 4.C
4.0 4.C

4.0 4.C

3.0 2.C

2.0 2.0
     

MAY

MAX MIN

ETHYL ALCOHOL-ACTUATED

CECEM8ER

3.0
3.0

3.0

3.0
3.0

2.0
2.C
2.0
2.0

2.0
2.0

1.0
1.0

1.0

1.0

0
0

MAX

3.0
3.0

3.0

3.0
3.0

2.0
2.0
1.0
2.0

2.0
2.0

1.0
1.0

1.0

0

0
0

JUNE

MIN

0
0

0 

0

0
0

0
0
0
0

1.0
1.0

1.0
1.0

1.0

2.0

2.0
2.0

MAX

THERMOGRAPH)

JANUARY

0
0 
0
0

0

0
0

0
0
0
0

1.0
1.0

1.0
1.0

1.0

1.0

2.0
2.0

JULY

MIN

FEBRUARY

1.0 0
0 0 
1.0 0
1.0 1.0 

2.0 1.0

1.0 1.0
1.0 1.0

0 0
0 0
0 0
0 0

0 0
0 0

0 0 

0 0

0 0
0 0

1.0 0

2.0 1.0

     

AUGUST

MAX MIN

MARCH

2.0 1.0
1.0 1.0 
3.0 1.0
3.0 2.0 

3.0 1.0

4.0 2.0
3.0 2.0

2.0 1.0
2.0 1.0
1.0 1.0
2.0 1.0

5.0 3.0
5.0 3.0

4.0 3.0 

4.0 3.0

4.0 1.0
4.0 3.0

4.0 3.0

6.0 4.0

7.0 6.0
7.0 6.0

SEPTEMBER

MAX MIN

1
2
3 
4
5

6
7
8
9

10 

LI
L2

3
4
5

6
7
a
9 

'0

i
2
3
4
5

(
7
a
9
0
i

6.0 4.0
6.0 5.0
6.0 6.0

8.0 5.0

7.0 6.0
8.0 6.0
6.0 8.0
S.O 8.0
9.0 8.0

i.o a.o
1.0 10.0
1.0 10.0
C.O 8.0

0.0 8.0
0.0 9.0
C.O 9.0
1.0 9.0

I.O 9.0
2.0 10.0
2.0 10.0
0.0 8.0
e.o a.o

9.0 8.0
o.o a.o
0.0 9.0
0.0 9.0
1.0 10.0
     

2.0 9.0
2.0 9.0
1.0 10.0

i.o a.o

1.0 9.0
1.0 9.0
2.0 10.0
3.0 11.0
3.0 11.0

2.0 11. C 
3.0 12.0
3.0 12.0
5.0 12.0

5.0 14. C
4.0 12.0
3.0 11. C
3.0 11.0

2.0 11.0
2.0 11.0
2.0 12. C
4.0 12.0

3.0 12.0
2.0 11.0
1.0 11.0
1.0 11.0
1.0 11.0
5.C 11.0

5.0
4.0
5.0

8.0

9.0
a.o
8.0
a.o
a.o

6.0
6.0
6.0

7.0
6.0
5.0
6.0

7.0
a.o
7.0
8.0

5.0
4.0
4.0
6.0
9.0
  

13.0
12.0
2.0

4.0

6.0
6.0
5.0
6.0
6.0

2.0
3.0
3.0

3.0
3.0
3.0
2.0

4.0
4.0
6.0
6.0

4.0
4.0
4.0
3.0
6.0
  

0.0
9.0
8.0

a.o

8.0
9.0
0.0
0.0
9.0

0.0
1.0
1.0

2.0
2.0
1.0
0.0

9.0
1.0
9.0
8.0

8.0
8.0
7.0
7.0
8.0
7.0

8.0
7.0
4.0
4.0 
5.0

4.0
6.0
7.0
8.0
6.0

7.0
8.0
8.0

9.0
9.0
9.0
7.0

7.0
7.0
6.0
6.0

6.0
6.0
4.0
3.0
4.0
6.0

7.0
T.O
9.0
a.o 
a.o

0.0
1.0
0.0
9.0
9.0

7.0
a.o
7.0

8.0
9.0
8.0
a.o

0.0
9.0
0.0
0.0

6.0
5.0
4.0
5.0
5.0
5.0 1

4.0
4.0
5.0
7.0 
7.0

7.0
a.o
8.0
7.0
6.0

4.0
6.0
3.0

6.0
7.0
5.0
6.0

7.0
6.0
7.0
7.0

3.0
2.0
2.0
2.0
2.0
2.0

5,0
4.0
6.0
7.0 
7.0

7.0
4.0
5.0
4.0
4.0

5.0
5.0
6.0

6.0
6.0
7.0
7.0

6.0
6.0
7.0
7.0

3.0
2.0
2.0
1.0
3.0

3.0
4.0
3.0
4.0 
6.0

4.0
2.0
3.0
3.0
3.0

3.0
3.0
3.0

4.0
4.0
6.0
6.0

4.0
4.0
5.0
6.0

2.0
1.0
0.0
0.0
1.0



62 STREAMS TRIBUTARY TO LAKE HURON

0414000 PRIOR CREEK NEAR SELKIRK, HIGH.

LOCATION  Lat 44°20'10", long 84"04'00", in SEj sec.33, T.23 N., R.3 E. , Ogemaw County, temperature re 
gaging station on right bank, 0.2 mile upstream from mouth, 0.5 mile downstream from Ammond Creek, 
north of Selkirk.

DRAINAGE AREA (revised).-.21.4 sq mi.

PERIOD OF RECORD.--Water temperatures: Octobi

EXTREMES.--October 1967 to June 1968: 
Water temperatures: Maximum, no i

1950 to June 1968 (dis 

>rd; minimum, freezing point a

ontinued). 

many days during December

Period

SHARKS.

1
2
3
4
5

7 
8
$

1C

11
12

15 

16

ie

20

21 
22

25

26 
27
26
29
30
31

CNTH

DAY

CCTCBER

S.O 7.0
12.0 8.0
13.0 11.0
15.0 12.0
14.0 12.0

9.0 7.0 
9.0 8.0
9.0 9.0
9.0 8.0

8.C 7.0
7.0 7.0

10.0 9.0

9.0 8.0

7.0 4.0

e.o £.0
6.0 4.0
4.0 4.0
4.0 4.0
7.0 4.0
7.0 7.0

15.0 4.0

APRIL 

MAX MN

(CONTINUOUS

NOVEMBER

7.0 7.C
7.0 7.C
7.0 6.C
6.0 5.C
5.0 4.0

3.0 2.0
2.0 2.C
4.C 2.0
6.0 4.C

6.0 6.C
6.0 6.C

3.0 2.0

3.0 2.0

3.0 2.0

2.0 2.0 
2.0 1.0
1.0 1.0
1.0 1.0
1.0 l.C

...

7.0 1.0

MAY

ETHYL ALCOHOL-ACTUATED

DECEMBER

l.C 1.0 0
1.0 1.0 C
1.0 1.0 C
l.C 1.0 0
1.0 1.0 0

1.0 1.0 0 
1.0 1.0 0
1.0 1.0 0
1.0 1.0 0

1.0 1.0 C
l.C 1.0 0

1.0 1.0 0

1.0 0 0

1.0 1.0 0

1.0 1.0 0 
1.0 1.0 0
l.C 1.0 C
1.0 0 0
000
000

3.C C 0

JUNE

THERMOGRAPH)

JANUARY

0
0
0
0
0

0
0
0
0

0
0 
0
0 
0

0 
0

0

0 
0

0

0 
0
0
0
0
0

0

JULY

FEBRUARY

0 0
0 0
0 0
0 0
0 0

0 0 
0 0
0 0
0 0

0 0
0 0 
0 0
0 0 
0 0

0 0 
0 C

0 0

0 0 
0 0

1.0 0

1.0 l.C 
1.0 1.0
1.0 1.0
1.0 1.0
     
 

1.0 0

AUGUST

MARCH

1.0
1.0
1.0
1.0
1.0

1.0 
1.0
0
0

o°

a
3.0 
3.0

3.0

3.0 
2.0

1.0

2.0 
3.0
6.0
6.0
£.0
5.0

6.0 0

SEPTEM8E 

MAX M4Y

1
2
3
4
5

6
7
e
s
0

1
2
3
4
5

6
7
8
9
0 

I
2
3
4
5

6
7
f>
S
0
1

MAX

5.0
5.0
.0
.0
.C

.0 

.0

.C
8.0 
8.0

e.c
1C.O
11.0
11.0 
9.0

S.O
9.0
9.C

12.0
11.0 

12. C
13. C
12.0
9.0
7.0

8.0
10.0
9.0

1C.C
11.0

fin

3.0
3.0
4.0
4.0
4.0

4.0 
4.0
6.0
6.0 
5.0

4.0
7.0
9.0
9.0
7.0

6.0
8.0
8.0
e.o
e.o

9.0
9.0
9.0
7.0
6.0

5.0
6.0
6.0
7.0
S.O

1.0
1.0
0.0
B.O
1.0

2.0 
1.0
3.0
5.0 
5.0

4.0
3.0
4.0
4.0 
1.0

0.0
7.0
8.0
6.C
4.0 

5.C
5.0
6.C
8.0
7.0

6.0
4.0
3.0
2.0
3.0 
4.C

7.0
B.C
e.o
7.0
7.C

6.0 
7.0
9.C
10.0 
9.0

9.0
0.0
1.0
3.0

5.C
3.0
2.0
2.0
1.0 

2.0
2.0
2.0
3.0
3.0

3.0
3.C
2.0
2.0
2.0
3.0

4.0
4.0
5.0
6.0
8.0

9.0 
9.0
e.o
8.0 
9. C

9.0
9.0
7.0
7.0 
7.0

7.0
6.0
6.0
6.0
6.0 

6.0
7.0
7.0
7.0
7.0

6.0
4.0
4.0
4.0
B.O

4.0         
4.0         
4.0         
4.0         
6.0      

7.0         
8.0         
8.0         
7.0         

B.O         
7.0         
5.0         
6.0         

4.0         
4.0     _ __ ____

4.0         
4.0          
4.0         

5.0         

6.0         
6.0         

4.0         
4.0         
4.0         
4.0         
4.0         

HIM MAX MIN

__ __ __
__ __ __
__ __ __
_ _ __ __

     

_-   

__ __ __
     

__ __ __
__ __ __
        

_____ ____   _____

_ ___ _____ _____

_____ _____ _____

                 

_____

_____ _____ _____

     

_____

_____ ___ _ _____

____   _____ _____

_____ _____ _____

::: ::: :::



STREAMS TRIBUTARY TO LAKE HURON 

04140500 RIFLE RIVER AT SELKIRK, HIGH.

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

DRAINAGE AREA (revised). 117 sq mi.

PERIOD OF RECORD. Water temperatures: October 1950 to September 1968.

EXTREMES.  1967-68:
Water temperatures: Maximum, 24.0°C July 16-18; minimum, freezing point on many days during Dec 

February.

Period of record:

(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH) 

CCTCBER NCVEM8ER CECEMBER JANUARY FE8RUAD

7 0,0 S.O 4.0 3,C 3,0 3,0 0 0 1.0

2.0 0

0 8.0 6.0 3.0 3.C 2.0 2.0 0 0 1.0

3 7.C 7.0 3.C 3.0 1.0 1.0 0 0 1.0 
4 S.C 7.0 3.0 3.C 1.0 1.0 0 0 1.0

6 8.0 7.0 4.C 4.C 1.0 1.0 0 0 1.0

8 5.0 5.0 3.0 2.0 l.C 1.0 1.0 0 1.0

31 7.C 6.0       0 0 1.0 1.0    

TH 14.0 5.0 7.0 2.C 4.0 0 1.0 0 1.0 

APRIL MAY JUNE JULY AUGUST

Y 

XIN

1.0 
0 
0 
0 
0

0 
1.0

1.0 
1.0

1.0

1.0 
1.0

1.0 
1.0 
1.0 
1.0 
0

0

1.0 
1.0

0

MARCH 

MAX MIN

.0 1.0 

.0 1.0 

.0 1.0 

.0 1.0 

.0 1.0

.0 1.0 

.0 1.0

.0 

3.0

6.0 
6.0 
6.0

5.0 
4.0 
3.0 
4.0 
4.0

5.0

e.o 
e.o 
e.o
8.0 

8.0 

SEPTEM

2.0
3.0

2.0

1.0 
1.0

4.0 
6.0 
5.0

4.0 
3.0 
2.0 
2.0
3.0

4.0

6.0 
7.0 
6.0 
6.0

1.0 

BER 

MIN

1 8.0 4.0
3 8.C 7.0
4 9.0 7.0
5 <;.Q 6.0

6 7.C 5.0
7 9.0 7.0
8 9.C 9.0
9 10. 0 8.0
0 10.0 8.0

I 9.C 7.0
2 12.0 S.O
3 13.0 12.0

6 12.0 9.0 

8 11. 0 11. 0

1 13.0 11. 0
2 13.0 11. 0

9 11. 0 9.0
0 12.0 9.0
1      

2.0
2.0
0.0
2.C

2.0
2.0
3.0
4.0
4.0

4.C
3.0
4.0

7.C

3.0
3.0

1.0
2.0
6.C

1C.C
c.c
s.c
8.C

8.C
9.C
o.c
l.C
l.C

1.0
2.C
2.C

4.0

l.C
l.C

1.0
1.0
2.0

5.0
6.C
8.0
0.0

l.C
1.0
0.0
1.0
1.0

0.0
9.0
7.0

8.0

7.C
7.0

6.0
C.O
  

3.0 21.0
4.0 19.0
4.0 18.0
7.0 IB.O

8.0 19.0
9.0 19.0
8.0 21.0
9.0 21.0
9.0 20.0

9.0 19.0
6.0 20.0
4.0 21.0

6.0 24.0

5.0 21.0
5.0 23.0

4.C 19.0
6.0 19.0
   19.0

8.0
6.0
6.0
6.0

6.0
7.0
8.0
9.0
7.0

6.0
7.0
8.0

2.0

9.0
0.0

6.0
6.0
7.0

9.0
0.0
1.0
1.0

1.0
2.0
2.0
2.0
1.0

9.0
7.0
9.0

0.0

1.0
1.0

7.0
7.0
7.0

6.0
7.0
8.0
9.0

S.O
1.0
1.0
0.0
8.0

6.0
5.0
6.0

8.0

9.0
9.0

4.0
4.0
4.0

6.0
6.0
e.o
8.0

e.o
6.0
5.0
5.0
5.0

5.0
5.0
6.0

7.0
e.o

6.0
6.0

1.0
3.0
  

4.0
4.0
6.0
7.0

6.0
3.0
4.0
5.0
4.0

4.0
3.0
4.0

5.0

4.0
5.0

1.0 
1.0
1.0
  



STREAMS TRIBUTARY TO LAO HURON

04142000 RIFLE RIVER NEAR STERLING, MICE. 
(International Hydrologlcal Decade River Static

LOCATION. Lat 44°04 1 , long 84°02', SWj

DRAINAGE AREA. 320 sq mi, 

PERIOD OF RECORD. Sediment

:.5, T.19 N., H.4 E., Are

April to September 1966 (daily), October 1966 to September 1968 (periodic).

REMARKS. Occ

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMF.NT DISCHARGE, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SUSPENDED 
CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
'E TIME ICFS) (MG/LI (TONS/DSYI

OCT
OCT
OCT
OCT
NOV

NOV
NOV
NOV
NOV
DEC

APR 
APR
MAY
MAY

2, 1967
15......
22......
30......
a......

14......
IS......
23......
25......
6......

15......
21......
1......
2......

1100 8
1500
1200
1200
1200

1200
1600
1200
1200
1200

1100 
1100
1200
1200

6.7
MAY 29......
JUN 5......
JUN 10......

JUN 19......
JUN 27......
JUL 4......
AUG 6......
AUG 7......

AUG 12......
AUG 21......
SEP 8......
SEP 22    ...

100
?00 1
100
200
1DO

050
100
100
200
200

200
200
200
100

)
2

!

i ; I

1
J 1

S

5
»3

15
1100

41
38
S.

11
206
21
24
85

9.
12
5.
3.

04144000 SHIAWASSEE RIVER AT BYRON, MICE. 

LOCATION. Lat 42°49'25", long 83°56'45", on line between sees. 14 and 23, T.5 N., R.4 E., Shiawassee County, tem-

from mllldam which is Just upstream from South Branch Shiawassee River. 

DRAINAGE AREA. 368 sq mi. 

PERIOD OF RECORD. Water temperatures: March 1962 to September 1968.

 1967-68: 
temperatuz Maximum 28.0°C July 17, 18; minimum, freezing point on many days during December to March,

Maximum 28.5°C July 22, 1964; minimum, freezing point any days during winter periods.

1
2
3
4
5

6
7
8 
?

10 

11
12
13
14
15

16
17
IS
IS
2C

21
22
23
24
25

26
27
28
29
30
31

CCTCBER

12.0
14.0
16. C
1S.O
19.0

8.0

5.0

12.0
11.0
12. C
13.0
13.0

13.0
13.0
13. C
12.0
11.0

1D.O
9.0

1C.C
12.0
13. 0

11.0
9.0
7.C
7.0
8.0
?.o

1C.O
12.0
14.0
16.0
1S.O

15.0

14.0

11.0
11.0
11.0
12.0
13.0

13.0
13.0
12.0
11.0
10.0

9.0
9.0
9.0
10.0
11.0

9.0
7.0
6.0
6.0
6.0
B.O

NCVEMBER

10.0
10.0
10. 0
9.0
7.0

6.0

4.0

7.0
S.O
8.0
7.0
4.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
4.0

4.0
4.0
3.0
2.0
2.0
  

9.C
10.0
?.c
7.0
6.0

5.C

4.C

6.C
7.C
7.0
4.C
3.0

2.0
2.0
3.0
3.C
3.C

3.0
3.0
3.0
3.C
3.C

4.C
3.0
2.0
2.0
2.0
  

CECEMBER

2.0
2.0
2.C
2.0
2.0

3.0

3.0

2.0
2.0
2.0
2.0
1.0

0
0
1.0
1.0
1.0

4.0
4.0
2.0
0
0

0
0
0
0
0
0

n in 

2.0
2.0
2.0
2.0
2.0

2.0

3.0

2.0
2.0
2.0
1.0
0

0
0
0
1.0
1.0

1.0
2.0
0
0
0

0
0
0
0
0
0

JANUARY

NAX "   

D
0
0
0
0

0
0 
0

0
0
0
0
0

0
0
0
0
C

0
0
0
0
0

0
0
0
0
0
0

nipt 

0
0
0
0
0

0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

FEBRUARY

HAX "  '

0
0
0
0
0

0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
  
 

n in 

0
0
0
0
0

0
0 
0

0
0
0
0
0

0
0
0
0
0

0
0
D
0
0

0
0
0
0
__
 

PARCH

HAX " "

0
0
0
0
0

0
0 
1.0

3.0
3.0
1.0
1.0
2.0

4.0
4.0
5.0
6.0
7.0

7.0
5.0
3.0
3.0
4.0

6.0
B.O
10.0
11.0
11.0
11.0

H1N 

0
0
0
0
0

0
0 
0 
1.0
1.0 

2.0
1.0
1.0
1.0
1.0

2.0
3.0
3.0
5.0
6.0

S.O
3.0
1.0
1.0
2.0

4.D

8.
10.
10.
10.



STREAMS TRIBUTARY TO LAKE HURON 

04144000 SHIAWASSEE RIVER AT BYRON, MICH. Continued

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

HAY JUNE AUGUST

10. c a.o
S.O 7.0 
C.C 9.0 
2.0 10.0 
1.0 9.0 
0.0 8.0
o.o a.o
2.0 1C.O

3.0 11.0 

3.C 11.0

6.0 14.0

5.C 12.0 
4.0 12.0 
4.0 13.0

5.0 14.0

4.0 14.0 
6.0 13.0

6.0 12.0 
2.0 9.0 
C.O 8.0 
2.0 9.0 
4.0 11.0

4.C 13.0

5.0
6.0 
6.0 
4.0 
3.0 
4.0 
5.0 
6.0

9.0

a.o

9.0

1.0 
1.0 
7.0

7.0

a.o
6.0

7.0 
8.0 
8.0 
5.0 
4.0

3.0 
6.0

2.0 16. C
3.0 ia.o
4.0 19.0 
3.0 21.0 
2.0 23.0 
1.0 23.0 
2.0 25.0 
3.0 26.0

5.C 26.0 

6.C 26.0

5.0 21.0

6.0 21.0 
6.0 20.0 
5.C 20.0

3.0 20.0

4.0 20.0
5.0 19.0

5.0 22.0 
6.0 22.0 
5.0 19.0 
4.0 ia.0
3.0   

3.0 -  
3.0   

6.0       22.0 20.0 
6.0 21.0 21.0 23.0 20.0 
a.O 21.0 20.0 24.0 20.0 
8.0 20.0 19.0 26.0 22.0 
0.0 20.0 19.0 25.0 23.0 
2.0 20.0 19.0 25.0 23.0 
2.0 20.0 19.0 26.0 23.0 
4.0 21.0 20.0 26.0 24.0

4.0 22.0 21.0 24.0 23.0 

3.0 22.0 20.0 23.0 21.0

8.0 24.0 22.0 22.0 20.0

9.0 26.0 24.0 23.0 20.0 
a.O 26.0 25.0 25.0 22.0 
6.0 28.0 25.0 24.0 22.0

7.0 26.0 23.0 26 .0 24.0 

8.0 26.0 23.0 26.0 25.0

9.0 24.0 22.0 27.0 26.0 
9.0 25.0 22.0 26.0 22.0 
a.O 25.0 21.0 22.0 19.0 
7.0 24.0 22.0 20.0 18. 0 
   23.0 21.0 19.0 18.0

   23.0 20.0 20.0 ia.0 
   22.0 20.0 21.0 19.0

0.0 
9.0 
0.0 
2.0 
2.0 
0.0 
9.0 
9.0

9.0

a.o

9.0

1.0 
1.0 
2.0

0.0 

1.0

1.0 
0.0
a.o
6.0 
6.0

6.0

9.0
a.o
7.0 
9.0 
1.0
a.o
7.0
7.0

8.0 

6.0

6.0

8.0 
9.0 
0.0 
0.0

9.0 

9.0

0.0
a.o
6.0 
5.0 
5.0

5.0

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

LOCATION. Lat 43°00'10", long 84°11'15", in NWj sec.27, T.ll N., R.6 E. , Shiawassee County, at West Olive 
bridge in Owosso, 1.0 mile upstream from gaging station.

DRAINAGE AREA. 538 sq mi.

PERIOD OF RECORD. Sediment records: May 1966 to September 1968.

EXTREMES. 1967-68:
Sediment concentrations: Maximum daily, 373 mg/1 Dec. 22; minimum daily, 1 mg/1 Oct. 26-29, Nov. 13.

Period of record:

Oct. 26-29, Nov. 13, 1967.

REMARKS. Flow affected by ice I 
Mar. 15. Daily sediment loe 
July 27, Aug. 16, Sept. 20.

13, Jan. 16-20, 23-2 Feb. 1, Feb. 9-15, Feb. 18 
28, Feb. 1, Mar. 26, June

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

1
2
3
4
5

6
7
3
9
10

11
12
13
14
15

16
17
la
19
JO

21
22
23
24
25

26
27
za
29
30
31

OCTOBER NCVEMB 
MEAN MEAN 

MEAN CONCEN- MEAN CONCE 
DISCHARGE TRATION LOAD DISCHARGE TRATI

74
78
78
ao
74

64
59
62
68
72

74
76
ao
82
86

102
106
114
131
154

162
162
160
173
144

144
162
181
195
222
251 1

.80 239 I

.84 248

.84 314 1

.86 369 1

.80 375

f
,

.
 

.

.
 

1.
1 .
2.
2.
2.

3.
2.
2 .
1.

.

.

.

1 .
9.

2 365
8 352
0 333
7 320
9 308

0 780
2 254
5 242
9 254
3 256

233
231
225
?31
251

259
248
242
242

8 228

9 222
4 217
9 195

:R

M- HFAN 
N LOAD OISCHARGF

1

3 184 a
208 13

.1 195

.7 189

.3 187
179

.1 170

.9 176

.8 189

.5 20S

.5 254

.5 330

.5 504

.4 811

.65 7?6

.4 642

.4 586

.3 S14

.2 476

.2 430

.2 395

.0 343

.1 626

.0 1060

.0 B42

.0 730

.8 730

.8 600

.3 520

.6 520

.0 500

.3 500
450

DECEMBER 
MEAN 

CONCEN 
TRATION

20
25
28
30
28

24
71
11
17
45

113
H7
90
42
27

22
18
13
10
7

247
373
189
70
34

22
17
17
19
20
18

LOAD

11
13
14
14
11

11
11
10
12
40

154
300
176
73
43

31
23
15
11
6.

546
1070
430
136
67

36
?4
24
26
27
22



STREAMS TRIBUTARY TO LAKE HURON 

04144500 SHIAWASSEE RIVER AT OWOSSO, MICH. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

JANUARY 
MEAN 

MEAN CONCEN-

l 350 15 I*
2 300 12 9.7
3 300 2 9.7
4 280 2 9.1
5 280 2 9.1
6 260 2 8.*
7 250 2 8.1
8 2*0 2 7.8
9 230 I 6.8
10 2?0 I .5
11 210 0 .7
12 210
13 200
14 193
15 217
16 220
17 220
18 220
19 220
20 220
21 222
22 217
23 220
24 230
25 ?20
26 210
27 208
28 250
29 600 I
30 1100 I
31 1000

TOTAL 9322
APR

1 829
2 72
3 66
4 69
5 71
6 69
7 67
8 61
9 54

10 50
11 46
12 40
13 36
14 38
15 42
16 42
17 42
18 42
19 338
20 369
21 365
?2 359
23 346
24 320
25 308
26 295
27 286
28 274
29 239
30 222
31

TOTAL 13746
JUL

1 2010
2 1910
3 1770
4 1580
5 1360 
6 1140
7 811
B 574
9 479
10 437
11 338
12 333
13 283
14 248 
15 219 
16 200 
17 176
18 162 
19 <39
20 134 
21 128 
22 124 
23 118 
24 118 
25 118 
26 124 
27 221 
28 200 
29 162 
30 128 
31 126

.1

.9

.3

.7

.2

.2

.6

.0

.4

.4

.8

.8

.9

.2

.1

.1
2

20
327
?38

935.6

FEBRUARY *ARCH 
MEAN MEAN 

MEAN CONCEN- MEAN CtlNCEN-

1200 159 565 170
2680 22
2460 I
2170
2090
2120
2130
1730
1100
800
660
640
620
600
550
476
352
330
310
290
270
250
230
220
210
200
190
180
180
 

9 1660
0 797
8 340
3 186
I I 0
6 2
3 1
3 9
2 6
3 3
7 9
4 0
5 7
8 1
1 8
8 5
9 I
8 57
4 50
9 43
7 3B
7 35
3 31
7 27
6 19
4 12
4 6.8
P 3.9
   

70
70
60
60
60
70
80
90
00
20
10
00 *
20 10
50 10
92 11
40 12
16 13
48 11
68 10
82 10
86 10
90 10
54 10
21 11
60 79
30 74
60 41
00 31
160 24
925 20

25238 4632.7 1416?

MAY

38
27
22
1 9
17
17
15
10
5.9
4.1
3.8
3.3
3.0

17
9.1
6.8
5.8
5.7
5.P
5.0
4.9
4.8
14
8.6

12
?2
34
36
22
6.6
 

404.6

1
I
I

.4

.3

.3
5.3
4.7 
3.5 
3.2 
2.9
2.6 
1.9
2.9 
3.1 
3.3
3.8 
3.8 
3.5 
3.7 

75 
26 
12 
6.2 
5.1

TOTAL 15880    911.5

222
719
152
214
211
203
192
189
1B4
170
162
152
144
160
157
47
54
52
68
70
68
73
25
51
51
92
68
70
10

730
762

8322
AUGU

141
136
136
129
126 
111
121
126
134
134
219
356
423

6 3.6
6 3.5
6 2.5
6 3.5
6 3.4
6 3.3
6 3.1
6 3.1
6 3.0
6 ?.e
6 2.6
6 2.5
6 2.3

16 6.9
7 .0
4 .6
5 .1
6 .5
8 .6
n .7
6 .7
5 .3
7 .3

14 .5
24 I
32 ?
35 44 1
35 7.3 1
« 65 1
31 61 ?
26 53

JUNE

706 19
690 14
552 10
507 8
400 8
289 8
268 8
256 B
256 8
231 8
217 a
?06 8
179 8
181 a
195 14
179 6
173 11
165 18
173 11
170 6
165 6
165 R
170 10
192 10
322 56
780 45
300 128
360 08
680 85
000 30
 

418.4 14136
ST

13 4.9
12 4.4
11 4.0
9 3.1
8 2.7 
8 2.4
8 2.6
8 2.7
8 2.9
8 2.9

3? 19
83 80
68 78

451 50 61 
06 38 42 
28 61 113 

I 20 237 653
70 177 272 
90 103 136

SEPTEMBER

157 7
157 a
147 0
136 10
136 2 
134 3
131 4
26 4
21 3
28 12
47 17
*9 11
139 10
124 0 
114 9 
106 8
OQ a
93 a
05 R

56 68 102 317 62 
10 *4 61 317 41 
68 23 20 228 20 
04 12 13 211 18 
6 ? 7 6.8 187 16 
01 6 4.9 248 14 
33 6 3.8 298 12 
06 5 2.8 314 10 
98 5 2.7 304 10 
H * 2-1 26? 10 
?* * 2-0 225 10 
«>8 4 l.g

9440 1718.5 5350

LOAO
(TONS) 

3.2
?.P
2.B
2.?
1.7
1.3
1.8
?.4
3.1
1.8
4.8
5.1
4.9
5.9
6.8
8.7

11
15
13
13
13
13
n
i?
15

251
286
110

100
6O
50

1076.3

36
26
15
11
8.8
6.2
5. a
5.5
5.5
5.0
4.7
4.4
3.9
3.9
7.4
?.9
5.1
8.0
5.1
2.B
?.7
3.6
4.6
5.?

57
95

440
360
386
211

1747.1

3.0
3.4
3.6
3.7
4.4 
4.7
5.0

4.2
4.1
4.P
4.4
3.8
3.0 
2.8 
?.3 
2.1
2.0 
2.1

64 
37 
I?
10 
8.1 
0.4 
9.7
8.5 
8.2 
7.1 
6.1

24B.3

TOTAL LOAO FOR YEAR (TONS)



STREAMS TRIBUTARY TO LAKE HURON

04151500 CASS RIVER AT FRANKENMUTH, HIGH. 
(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

from Dead Creek. 

DRAINAGE AREA. 848 sq mi. 

PERIOD OF RECORD. Sediment records: Ha; 1966 to September 1968.

Dehmel Ro 
les upstre

EXTREMES.   1967-68 :
minimum daily,

Period of record:
Sediment
Sediment

REMARKS.   Fl

1
2
3
4
5

6
7
1
9

13

11
12 
13
14
15

Ib
17
Id
19
20

21
22
23
24
25

26
27
28
29
30
31

TrjTJL

1
2
3

5

6
7
8
9

n
11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTA

concentrations : Maximu
loads: Maximum daily,

ow affected by ice Nov.

SUSPENDED
OCTOBER

PEAN
CEAN CONCEN-

151 15
14C 13
129 13
118 12
1C5 1J

93 14
81 17
75 20
79 24
SB 24

93 23
103 24 
100 25

96 26
99 28

114 29
152 27
195 22
237 15
264 1?

239 12
2C8 12
177 14
16C 15
148 15

144 13
151 13
266 16
950 25
780 29
548 35

6283

JANUARY

320 23
29C 13
2bO ir
740 C
220 P

210 0
210 C
190 P
ISO 0
180 0

18P IP
180 10
190 1C
190 IP
190 1C

200 10
200 10
210 1"
220 1C
770 10

230 10
240 10
250 10
245 10
24u K

235 IP
230 10
240 10
35C 27

1100 78
2500 56

10130

m daily, 5
13,800 ton

30 to Dec.

SEDIMENT,

35 mg/1 Mar. 28,
s Mar. 28, 1967;

2 , Dec . 9 , Dec .

WATER YEAR OCTO

1967; minimum
minimum daily,

31 to Mar. 15.

2 mg/1 Nov. 26, 27.

daily, 2 m
0.38 ton

Loads we

g/1 Nov. 26
Oct. 11, 12

re computed

, 27, 19
, 1966.

67.

by subdividing

BER 1967 TO SEPTEMBER 1968
NOVEMBER

MFAN
MFAN CONCEN-

6. 1
4.9
4.5
3.8
3.7

3.5
3.7
4.0
5.1
5.7

5,8
6.7

6.7
7.5

8.9
11
12

9.6
9.3

7.7
6.7
6.7
6.5
6.0

5.1
5.3

11
64
59
52

359.3

20
in
7.0
6.5
5.9

5.7
5.4
5.1
4.9
4.9

467 26 33
650 2

1330 4
1640 5

5 44
5 154
1 257

2P30 55 301

149" 32 129
1010 1

744
596
407

4B9
672 
959 1

1050 1
966 1

824
677
7P4

1260 1
1690 2

1200 2
938 1
820 1
735
653

597
547
475
325
310
 

26351

FEBPUA

41
18
11
9.4

7.9
11

40
29

16
11
9.5

41
123

71
38
27
14
5.3

3.2
3.0
5.1
4. 4
5.0
 

1488.7

RY

3600 35 340
6000 6

10C"0 14
8COP 9
52CO 4

7 1090
5 3920
t 2C3"
7 660

40PO 35 378
2700 2
1900 1
14PO 1

2 160
5 77
0 38

1100 IP 3P

4.0 95D IP 26
4.9
5. 1
5.1
5.1

5.4
5.4
5.7
5.9
5.9

6.2
6.5
6.8
6.6
6.5

6.3
6.2
6.5

30
232
378

820.4

820 1
700 1
6r 0 1

: 22
P 19
0 16

500 K 14

420 1C 11
360 1
320 1
290 1
270 1

C 9.7
0 8.6
P 7.8
P 7.3

25" IP 6.8
230 1
220 1
2?0 1

P 6.2
P 5.9
0 5.4

195 10 5.3

185 1C 5.0
ISO 1
180 1
180 1
__  
~

50950

0 4.0
0 4,9
P 4.9
.    
-

8913.7

MEAN

300
300
299
299
305

332
411
545
650
770

1090
338"

366"
2170

136"
1P40

853
784
7P4

827
2320
347"
1770
123"

878
614
537
56?
436
39P

37176

18P
180
180
185
190

200
220
27C
350
70P

1300
1100

000
8CP
750

743
833

1220
131"
13PO

133P
124P
1020

643
653

2180
62"0
6990
432"
274P
186P

42087

DECEMBER

MEAN
CONPEN-

5
5
6

1"
12

13
12

7
Q
7

14
175

79
31

18
1C

7
8
5

16
62

28?
118
ion

37
IP
14
15
12
23

 

M4BCH

IP
1"
IP
1^
IP

 >

0
"
P
11

36
33
14
BP
60

in
10
?2
61
43

34
24
IP

5
7

145
309
168

TS
55
52

4.
4.
P.
°.

1?
13
IP
It
15

45
171"

781
182

66
28
16
17
9.

4?
335

264P
564
35P

88
3P
22
?3
14
24

10183.

4.
4»
4.
5.
"* 

5.
5.
7.
o.

10

126
9P
34

173
14P

2P
22
7?

216
151

122
no
28

p
12

100P

517P
317P

91P
407
261

P
P
8
1
0

1

3

9
9
9
P
1

4
9
3
R

7

12382.6



STREAMS TRIBUTARY TO LAKE HOTOH 

04151500 CASS RIVER AT FRANKENMUTH, MICH. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1167 TO SEPTEMBER 1968 

APRIL MAY JUNE

1
2
3
4
5

6
7
q
9

10

11
12
13
14
15

16
17
18
19
2(1

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

MEAN
DISCHARGE

1540
1350
1110
1010
1150

1010
846
721
640
547

483
436
399
400
624

828
691
641
704
644

590
584
558
642
811

757
660
546
455
424
~

21701

MEAN

1310
951
659
481
373

377
360
325
279
334

457
323
244
207
182

161
145
148
184
201

181
157
138
132
131

123
115
109
107
103
101

9098

MEAN
CONCEN
TRATION

26
24
15
4
6

6
5
5
5
6

7
7
8

12
30

30
24
21
18
16

16
17
19
22
21

19
20
19
19
20
 

-

JULY

MEAN
CCNCEN-

32
25
56
67
74

79
76
70
64
59

52
44
37
29
21

16
12
13
51
30

21
23
25
27
29

30
32
34
36
39
46

 

LOAD

108
87
45
11
17

16
11
9.7
8.6
8.9

9.1
a. 2
8.6

13
51

67
45
36
34
28

25
27
29
38
46

39
36
28
23
23
~

936. 1

113
64

100
87
75

80
74
61
48
53

64
38
24
16
10

7.0
4.7
5.2

25
16

10
9.7
9.3
9.6

10

in
9.9

10
10
11
13

1077.4

MEAN
DISCHARGE

408
365
332
327
315

289
261
239
240
274

283
253
248
254
563

820
881
617
570
786

865
725
568
456
364

309
420
1530
2770
2470
1820

20622

ME4N

101
96
92
90
88

117
83
74
61
59

51
60
63
64
61

61
63
58
66
69

63
59
57
56
52

46
46
45
43
42
42

2034

MEAN 
CONCEN
TRATION

19
20
22
22
20

16
15
18
19
18

16
17
20
22
22

28
2(1
19
22
21

23
17
16
14
13

14
16
52
88
46
35

-

AUGUST

WAN
CONCEN-

57
66
65
61
54

46
41
38
38
38

35
31
29
27
26

28
32
36
38
39

37
35
34
36
37

37
37
38
39
38
35

 

ME»N 
MEAN CflNCEN-

LOAO

21
20
2P
19
17

12
11
12
12
13

12
12
13
15
33

62
48
32
34
45

54
33
25
17
13

12
18

240
658
307
172

2012

DISCHARGE T»»TION LOAD

1310 24 85
1110 2
954 2
734 2

3 60
n 5?
: 40

560 24 36

441 26 31
358 2
339 2
304 2

6 25
3 21
5 21

271 25 18

713 27 52
560 2
531 3
407 3

" 42
1 44
3 36

314 3P 25

261 25 18
231 2
205 2
203 3

4 15
5 14
1 16

204 25 14

201 35 1<5
265 4
247 2
229 2
256 2

3 31
8 19
3 14
4 17

1120 60 202
316P 13
3500 11
2620 7
1700 4
~

23308

6 116P
2 106C
7 545
4 202
-

3934

SEPTEMBER

MEAN
MEAN CHNC?N-

16
17
16
15
13

15
9.2
7.6
6.3
6.1

5.5
5.0
4.9
4.7
4.3

4.6
5.4
5.6
6.8
7.2

6.3
5.6
5.2
5.4
5.2

4.6
4.6
4.6
4.5
4.3
4.0

229.5

42 34 3.9
55  >
57
53

4 5.0
5 5.4
3 4.7

50 29 3.9

48 29 3. 8
46
43
43

2 4.0
!4 3.9
6 4.2

49 4" 5. 3

59
65
65
69
66

59
54
51
52

101

111
82
69
65
62

4 7.0
i5 7.9
2 7.4
7 6.9
2 *.7

8 4.5
8 4.1
8 3.9
4 4.8
2 11

8 14
9 8.6
4 4. 5
8 3.2
*  2.5

61 13 2.1
59
57
54
52
~

1799

2 1.9
12 1.8
12 1.7
3 1.8
 

149.4 

251539
42486.4



STREAMS TRIBUTARY TO ST. CLAIR RIVER 89

041S9SOO BLACK RIVER NEAR FARGO, KICK. 
(International Hydrological Decade River Station)

LOCATION. Lat 43°05'32", long 82°37'05", NWj sec.32, T.8 N., R.16 E., St. Clair County, at gaging station at bridge

DRAINAGE AREA (revised). 480 

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

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

DISCHARGE TRATION

QCT 15,

JUN 13,
JUN 26.

LOCATION

1967 1830

1968 1200
. .... 1900

  Lat 42*34

DRAINAGE AREA.   445 s

9

1 1
11 0

40", long

q mi.

PERIOD OF RECORD.   Sediment rec

192

38
182

04164000

SUSPENDED 

DISCHARGE

25

13
570

JUN 28..

AUG 1..
SEP 14..

CLINTON RIVER NEAR FRASER

82°57'00", N»J sec. 20, T.2 N.

ords: March 1966 to Septembe

, R.13 E.,

r 1968 (per

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMENT DISCHARGE, WATER 
SUSPENDED

NOV 17.
DEC ?1.

JAN 28.

JAN 29.

..... oar>o

..... loor

..... 1600

..... 1015

CCNCEN- 
DISCHARGE TRATION

397
912

1420

1130

61 
263
412

226

392

SEDIMENT 
DISCHARGE

36 
282

1010

366

1200

STREAMS TRIBUTARY

04176500 RIVER RAISIN

LOCATION.  Lat 41° 57  50", long 83°32'50", Monroe County , at

JAN 29..
JAN 30..

* FEB 1..

JUN 17..

615

.... 10C
330

, MICH.

Macomb County

iodic).

YEAR OCTOBER

1800 
1130
1000

1810

1320 106

32 186
24 SO

, at bridge on Garfie

SUSPENDED

378

16
5.B

Id Road,

1967 TO SEPTEMBER 1968 
SUSPENDED

CONCEN-

1780 388 
233C 69
1620 152

243 36

SEDIHEKT

18tC 
434
84C

24

TO LAKE ERIE

NEAR MONROE

bridge on

, MICH.

Ida Maybee Ro id, 0.9 mile upstream from gagin

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 daily, 1,430 mg/1 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. 26.

Period of record:
Water temperatures (1966-67): Maximum, 30.0°C June 29, 1966, June 14, 1967; minimum, freezing point Jan. 18,

Feb. 20, 1967.
Sediment concentrations: Maximum daily, 1,430 mg/1 Dec. 22, 1967; minimum daily, 2 mg/1 Feb. 17, 23, 26, 1968. 
Sediment loads: Maximum daily, 28,000 tons Dec. 22, 1967; minimum 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

T '0.0

' ' ' .0

T ' ?.0

9 1' .0

' ) " .0

17 '. ' . 0

16 ".0
' T ' "".0

? 1 ' ? . 0

23 11.0 
'4 ".0
'5 ' 1 ."

ERAGF i»  ;

3.0       6.0 0.0 a.O
4.1   - -   4.0 0.0 R.O

.0 i.o o.o o.o -    

.0 4.0    0.0    10.0

5.0 3.0 0.1 o.l I.T n."

   2 ,r --- 1.T ---   

6.0    0.0 1.0 11.0

4.0 2.0   - 0.0 2.0 1?.0 
   1.0    0.0 -   12.0
   1.1    0.0 4.0   

13.0 18.0
13.0 ?0.0 
13.0

13.0   

15.0   

1'. 0   

13.0 21.0

21.0
      20.0

23.0    20.0
21.0 

      21.0
21.0

23.0

27.0    23.0
  - 24.0 22.0

27.0      



STREAMS TRIBUTARY TO LAKE ERIE 

04176500 RIVER RAISIN NEAR MONROE, MICH. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

TOBER NOVEMBFR DE

1
2
3
4
5

6
7
a
9
10

11
12 
13
14
15

16
17
18
19
20

21 
22
23 

. 2* 
25

26
27
28
29
30
31

TOTAL

OAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
13
19
20

21
22
23
24
25

26
27
28
29
30 
31

MEAN

B7
105
100
98
B3

75
69
65
67
87

31
85 
77
75
98

226
435
1190
1040
1020

864 
688
474 
358 
304

277
277
264
277
304
304

9554

MEAN
OISCHARGE

ICFS)

1070
1000
950
900
850

BOO
750
700
680
640

620
600
580
570
560

560
550
550
540
530

520
520
520
510
500

500
500
BOO

3220
43?0

MEAN 
CONCEN-

52
54
53
51
51

53
53
47
34
31

25
32 
34
30
28

34
83

218
59
50

44 
45
41 
39 
29

22
36
15
18
30
52

 

JANUARY

MEAN
CONCEN
TRATION
IMG/LI

56
66
72
83
77

74
75
73
70
66

58
52
55
68
83

85
74
54
40
35

32
30
30
24
18

16
16
20
54

147

12
15
14
13
11

11
9.9
8.?
6.2
7.3

5.5
7.3 
7.1
6.1
7.4

21
112
700
166
138

103
84
52 
38 
24

16
27
11
13
25
43

1714'

LOAD
I TONS)

162
178
185
202
177

160
152
138
129
114

97
84
86
105
125

129
110
80
58
50

45
42
42
33
24

22
?2
43

504
1710

MEAN 
MEAN CONCEN-

318 31
670 2
748 I

1180 5
1170 5

1070 4
934 4
772 32
62B 35
526 27

479 21
526 30 
610 33
676 24
670 17

586 17
550 ?2
760 26
913 29
955 31 

812 34

619 34 

562 20
505 16
449 10
408 11
391 24
~

20825

FEBRUARY

MEAN
MEAN CONCEN-

OISCHARGE TRA7IQN
ICFS) (MG/LI

4000 166
5000 98
7000 45
7700 2
6T50

5300 1
3960
3010
2320
1710

135D
1060
936
850
800

720
670
620
600
550

520
500
470
450
420

400
371
365 11
419 1

 

MEAN

27 352
45 356
32 519

169 789
171 945

133 1170
10B 1600
67 1570
59 1520
38 1530

?7 3170

54 3310
44 3160
31 2870

27 2530
33 2100
53 1550
71 1360
80 1310

57 6470 

30 5290
2? 3860
12 2900
12 1990
25 1500

11BO

1846 81151

MEAN
LOAD DISCHARGF

ITONSI (CFSI

1790 350
1320 340
851 330
416 330
164 329

157 376
53 362
41 367
31 387
23 395

18 402
14 413
13 463
11 393
8.6 396

.8 676

.«. 1110

.0 1690

.9 1750

.4 1640

.2 154D

.1 1530

.5 1450

.9 1350

.4 1170

.2 2330

.0 3210
11 3060
10 ?890

7360 
1830

MFAN 
CONCEN-

34
36
29
1R
16

8
5
n

ID
13

156

115
67
44

44
40
31
27
73

113 

43
45
41
45
43
43

  

MARCH

MEAN
CONCEN
TRATION
(MG/LI

IS
5
4
4
4

4
4
4
8
7

5
7
8

11
9

5?
74
114
113
87

63
45
44
54
63

180
177
118
91
45 
49

ITONS 

32
35
41
3R
41

25
22
38
41
54

1400

1030
57?
341

301
227
130
99
Rl

1960 

614
469
347
242
174
137

65641

LOAO
(TONS

10
12

<3

104
222
570
534
363

267
186
172
197
233

1180
1530
975
710
787 
742



STREAMS TRIBUTARY TO LAKE ERIE 

04176500 RIVER RAISIN NEAR MONROE, MICH. Continued

APRIL

MEAN 
MEAN CONCEN-

DAY 

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26 
27
28 
29 
30
31

TOTAL

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
2?
23
24
25

26
27
28
79
30
31

TOTAL

(CFSI (MG/L) 

1390 47
1120
987
1580
2010

2140
2100
1890
1600
1400

1200
1100
1000
950
900

900
800
750
700
680

670
660
660
650
640

630 
600
560 
520 
480
 

31267

4020
3120
2600
1800
1200

1300
1000
850
850
871

920
10JO
1010
1000
900

800
700
700
700
600

550
500
450
470
000

1800
1700
1500
1400
1300
1100

37641

44
40
45
59

39
47
37
29
31

46
52
36
32
31

35
34
35
35
34

30
31
39
29
24

24

27 
26
 

-

JULY

44
43
39
42
46

38
27
26
53
45

22
31
33
33
39

36
38
44
33
25

26
2fl
35
42
39

29
36
52
62
6?
57

 

(TONS) 

176
133
107
192
320

225
266
189
125
117

149
154
07
82
75

85
73
71
66
67

54
55
60
51
41

41

38 
34
--

3235

478
362
274
204
149

133
73
60

122
106

55
86
00
89
95

78
77
83
67
41

30
38
43
53
95

141
165
211
234
218
169

4118

MEAN

450
410
380
370
370

380
380
354
372
410

496
425
390
376
358

778
1340
1310
1210
1020

826
712
640
563
514

502

6000 
5480
5060

41061

950
860
800
750
700

640
640
800

1400
2000

1300
861
756
648
534

681
1770
1300
1180
917

775
598
512
447
395

348
320
294
260
249
239

23374

MAY

MEAN 
CONCEN-

26
27
26
25
26

24
22
27
21
21

29
24
30
30
24

135
140
53
57
45

35
29
28
26
25

51

108
72

~

AUGUST

52
49
47
44
42

42
45
47
42
42

44
42
40
42
47

69
100
86
65
52

40
32
30
28
30

36
36
28
23
24
26

 

32
30
77
25
26

25
23
21
21
23

39
28
41
30
23

406
507
187
186
124

78
56
48
40
35

69

1600
984

18874

133
114
102
80
79

73
78

102
159
227

154
93
82
73
68

127
329
302
207
129

78
52
41
34
3?

34
31
22
16
16
17

3098

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMENT DISCHARGE AND PARTICLE SIZE, 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE) C, CHEMICALLY DISPERSED)

DEC
JAN 
JAN 
MAY

CATE TIME

12, 1450 
30, 1700 
30.. 1700 
27.. 1130

WATER
TEM 
PERA 
TURE UIS 
( Cl (

3
4 
4 
2

V, VISUAL ACCUMULATI ON TUBEl W,

MEAN

4600
3840
2980
7290
1670

11BO
927
748
634
578

538
496
452
420
415

380
344
336
308
282

272
277
2B6
313
712

4120

4510
 

51098

248
266
261
256
270

270
250
240
230
240

260
280
280
270
250

250
250
250
250
250

270
290
300
310
300

290
280
270
270
260
 

7961

68 
JUNE

MF.AN 
CONCEN-

48
33
41
40
3°

35
28
23
23
23

24
27
26
2?
23

24
27
76
2?
23

73
23
21
23

112

777 
300
185 
128 
66
 

"

SEPTEMBER

30
37
42
5
Q

5
4
5
0
1

35
31
27
27
30

24
75
23
19
l»

10
29
23
20
31

22
16
14
72
33
 

 

WATER YEAR OCTOBER 1967 
N, IN NATIVE WATERl P,

IN DISTILLED WATER)

SUSPENDED SED

HARGE 
FSI

40 
30 
30 
50

CONCEN 
TRATION 
(MG/LI

269 
16? 
162
B07

SUSPFNOEO 
SEDIMENT 
DISCHARGE 
(TONS/DAY!

2570 
1890 
1890

PFRCENT FI 

.002 .004

58 72 
52 65 
11 31

NER THAN TH 

.008 .016 .

70 90 
76 88 
57 91

E SIZF (IN 

031 .06? .

95 98 
04 06 
94 95

1MENT

MILLIMETERS! 

125 .250 .500

100 
100 
100

LOAD

5 "6
34?
330
7 7
1 6

1 2
0
6
9
6

35
36
32
25
26

25
25
24
IB
18

17
17
16
19

280

8770 
5650
2860 
1560 
"04
 

22251

20
73
30
31
7fl

26
73
23
25
27

75
73
70
20
20

1
1
1
1
1

15
23
10
IT
25

17
12
10
16
?3
"

477907
141736.0

TO SEPTEMBER 1968 
PIPETl S, SIEVEl

METHOD 
INDICATED OF 

ANALY- 
1.00 2.00 SIS

scaw
SC8W 
S8N



72 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.

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

JUNE JULY

SPECIFIC SPECIFIC 
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER- 
(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 KIN MAX MIN MAX MIN MAX UIN MAX MIN

590 550 .6 .3 6.6 4.9 23 22 
590 560 .7 .6 9.1 6.1 22 20 
610 580 .8 . 12.5 8.1 21 20 
620 580 .8 .     21 20

620 570 .8 .     21 20 
620 560 .8 .     21 20 
620 58O .9 .     20 19 
640 560 8.0 .     21 19 
650 600 8.0 .8     21 19

640 600 8.0 .8     21 19 
640 580 8.1 .7     22 20 
650 530 8.2 .8     23 21

25 19 520 450 8.3 8.2

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C)

MAX MIN MA- 

600 560 8. 
630 560 8. 
640 580 8. 
600 570 8. 
600 550 8.

630 530 8. 
600 570 8. 
640 560 8. 
670 610 8. 
660 600 8.

680 580 8. 
690 630 8. 
670 580 8. 
670 590 8. 
680 630 8.

720 600 8. 
680 560 8. 
670 580 8. 
600 450 8. 
560 510 8.

580 520 8. 
590 540 8. 
630 560 8. 
650 590 8. 
650 590 8.

710 640 8. 
750 680 8. 
760 680 8. 
720 640 8. 
730 660 8. 
750 600 8.

AUGUS

PH

S MI

3 8. 
8. 
8. 
8.
8.

8. 
8. 
8. 
8. 
8.

8.

s!

8. 
8. 
8.
7. 
7.

8. 
7. 
8. 
8. 
8.

s!
8. 
8.

s!

r SEPTEIH

SPECIFIC 
DISSOLVED TEMPER- CONDUCTANCE 
OXYGEN ATURE (1IICROKHOS pH 
(MG/L) (°C) AT 25°C)

K MAX MIN MAX UIN MAX MIN MAX MIN

21 19 760 620 8. 8. 
21 19 770 650 8. 8. 
21 20 750 650 8. 8. 
22 21 720 640 8. 8. 
22 21 710 600 8. 8.

12.3 10.5 25 22 740 630 8. 8. 
11.0 9.8 25 23 750 620 8. 8. 
12.7 .4 25 23 730 610 8. 8. 
5.5 .7 26 23 750 620 8. 8. 
5.5 .0 25 23 700 590 8. 8.

5.6 .9 23 21 690 590 8. 8. 
5.6 .0 22 20 680 590 8. 8. 
6.0 .4 22 21 700 580 8. 7. 
6.1 .6 22 21 700 590 8. 7. 
6.3 .6     680 580 8. 8.

5.7 .3     680 600 8. 8. 
5.8 .2     710 590 8. 8. 
6.2 .3     710 620 8. 8. 
6.1 .4     650 560 8. 7. 
6.1 .0     710 580 8. 7.9

5.2 .4   -- 
6.2 .6     
6.2 .7    

5.8.0    

23 23 
23 22

23 21 
22 21 
22 20 
21 19 
20 19 
20 19

3ER

DISSOLVED TEMPER- 
OXYGEN ATURE 
(MG/L) (°C)

MAX UIN MAX MIN

.0 .0 

.2   .6

is : 'A
.3 .7

.6 .3 

.7 .8 

.3 .1 

.3 .3 

.0 .3

.3 .6 

.0 .0 

.8 .0 

.5 .0 

.5 .4

.0 .5 

.6 .5 

.4 .8 
6.2 .1 
8.1 .7

E E



STREAKS 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

near Defiance. 

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

analyses: January 1966 to September 1968. 
ry 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/1 or greater on several days during October, April and May; minimum 

daily, 1.1 mg/1 June 25, 26.

during January to March. 

Period of record:

23, 1967. 
Dissolved oxygen: Maximum daily, 15.0 mg/1 or greater on many days during May to July, September to December

1966, October 1967, April and May 1968; minimum daily, 0.2 mg/1 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.

IARKS.--I

dischar

"analyses" wer ^dron^tn^maximu'ra'^nd minimum r^ific^onductllnT ""th * l^lel* 'lilltVeaT'61''

ge record s available.

B I CAR-

DATE 

fT.
04...
27...

3...
C.

2...
N.

1...
B.

R...
R.

8. . .
R.

Y
3...
7...

8...
LY

8...
G.

1.. .

7...

0930
1300

13CC
1500

OR30

1230
1200

0830

0900

1645

103C
1000

1030
1030

0830
OB30

0745

0800
1830

262
248

244
196

230
92

256

256

160

248
138

278

244
178

160

300
196

fAP-

0
8

n
0

1 6
0

4

C

0

0
0

C
0

0
0

10

0
0

152
91

113
121

12R
35

117

12"

79

ire
42

ICR
50

HB
67

53

115
67

CHLC1- Flue'-

66 1.1
34 .7

46 .R
34 .5

72 .6
9." .3

?R .4

21 .4

16 .1

3C .5
12 .'

2R .6
12 .3

2C .4
11 .3

1? .5

40 .R
22 .5

(N03)

7.3
9.5

14
36

7.0
12

14

14

4.9

9.5
17

2.5
19

14
12

12

.R

10

DIS 

SOLVED
SOLTOS 
(RFSI-

1RO C)

56?
404

462

55P
172

490

446

314

422
276

43R
274

406
3nn

?R6

4=1?
316

TAR-

CA.MO.I NFSS

3?6 111

3""6 I p 6
Jlf V4"

343 1H

33f» 1?3
125 * n

'56 139

334 124

?3R 1"T

314 111
16P 55

34? 11?
116 61

30? 1"?
219 73

214 66

"Ml 92

MHOS!

H«6
669

734

71 1

R47
?6R

7?^

710

49?

600
4C3

615

4?5

751

eater,
No

7.4
R.5

R.7
7 .4

R.7
R.'

R.n

R.?

7.'

7.5
1.P

R.5

R.C



STREAKS TRIBUTARY TO LAKE ERIE

04185600 MAUMEE RIVER AT 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- 
(MICROMHOS OXYGEN ATURE (MICROMHOS OXYGEN ATURE (MICROMHOS OXYGEN ATURE 
AT 25°C) (ME/L) (°C) AT 25°C) (ME/L) (°C> AT 25°C) (ME/L) (°C>

MAX MIN VAX MIN MAX MIN MAX MIN MAX HIN MAX MIN MAX MIN MAX MIN MAX MIN

7.8 6.0 16 12   ~ 6.0 4.5 12 11 720 710 9. 
  11.5 6.5 17 14 810 730 6.9 3.8 12 11 730 640 9. 
  15.0 11.2 18 16 840 680 7.5 6.3 11 10 640 520 9. 
  15.0 8.3 20 17 750 690 8.0 7.3 10 8 600 500 9. 
  11.0 8.2 21 19 690 550 9.0 7.1 8 6 580 490 8.

960 860 11.9 6.8 19 17 710 600 11.0 8.8 
970 860 13.9 9.7 17 16 720 630 9.0 7.1 
920 780 13.5 10.7 17 16 720 680

880 850 8.3 7.8 14 13 710 660

900 860 8.4 
950 900 8.2 
980 930 7.2 
1030 930 6.6 
1010 910 6.5

920 860 5.4 
970 890 4.9 
910 750 5.4 
780 720 5.0 
830 720 5.0

720 600 5.9 
610 560 7.4 
740 600 8.9 
770 710 8.5 
770 710 6.5

730 670 6.5 
710 650 6.5 
700 670 6.1 
800 690 5 . 8 

6.3

.4 13 12 700 630 

.2 12 11 710 620 

.4 12 12 680 600     1 

.0 13 12 740 680 

.1 15 13 740 690

.8 15 14 780 710 

.6 16 14 720 710 8.8 8.7 

.0 14 13 710 690 8.7 8.5 

.5 14 12 720 690 8.5 7.9 

.4 13 11 720 650 8.0 7.4

.6 12 11 690 650 8.0 7.4 

.8 11 10 710 690 8.0 7.7 

.7 12 10 730 700 8.2 7.7 

.3 13 11 730 710 8.1 8.0 

.7 13 11 720 710 8.2 7.9

.0 11 10 720 710 8.1 7.8 

.2 10 9 710 700 8.6 7.9 

.0 98 700 680 9.0 8.6 

.0 98 710 690 9.1 8.9 

.8 10 8 720 700 9.5 9.0

500 460 9. 
510 460 9. 
520 500 8. 
520 480 8. 
480 370 8.

430 380 7 . 
440 410 8. 
450 420 8. 
430 410 8. 
440 420 8.

440 430 8. 
450 430 9. 
460 440 9. 
470 450 10. 
500 470 10.

500 310 10. 
310 240 9. 
270 240 8. 
290 270 9. 
320 290 9.

340 320 9. 
390 340 10. 
390 360 10. 
450 390 10. 
480 420 10. 
4Rn 4SH in.

9.3 2 
9.2 2 
9.3 2 
8.2 3 
8.4 3

8.9 4 
8.4 6 
8.0 6 
.7 6 
.7 5

.4 6 

.8 6 

.7 6 

.8 6 
8.0 6

8.4 5 
8.7 4 
9.1 4 
9.3 3 
10.2 3

9.0 8 
8.5 8 
8.6 7 
8.8 5 
9.3 4

9.7 3 
7.5 4 
8.2 2 
7.5 4 
7.6 4 

in 2 1

DAY

SPECIFIC 
CONDUCTANCE 
(MICROMHOS
AT 25 °C)

1
2
3

5

6

7

9
20

21
22
23
24
25

26
27

29
30
31

MAX

510
530
550

610

660

740

770
830

830
780
900
900
820

780
680

440
340
270

MIN

470
500
530

570

610

730

740
770

780
770
770
820
770

680
540

310
250
250

DISSOLVED TEMPER- 
OXYGEN ATURE
(ME/L) (°C)

MAX

10.7
10.6
10.4

10.0

9.7

9.3

8.8
8.8

8.7
8.3
8.3
8.7
9.5

10.0
10.0

11.2
11.3
11.5

MIN MAX MIN

10.0
10.4
10.2

9.6

9.4 1 1

8.9 0 0

8.6 0 0
8.7 0 0

8.3 0 0
8.3 0 0
8.1 0 0
8.3 0 0
8.6 0 0

9.5 0 0
9.7 1 0

10.6 1 1
10.6 1 1
10.7 2 1

SPECIFIC 
CONDUCTANCE 
(MICROMHOS
AT 25 °C)

HAX

280
300
300

290

300

600

630
640

660
690
710
720
730

740
740

730
 
 

MIN

260
280
290

280

280

580

610
610

630
650
690
700
710

710
730

720
 
 

DISSOLVED TEMPER- 
OXYGEN ATURE
(ME/L) (°C)

MAX

12.0
11.6
12.0

12.9

12.1

11.7

11.3
11.2

11.2
11.0
10.7
10.6
10.5

10.3
10.0

9.9
 
 

MIN MAX MIN

11.0
10.9
10.8

11.2

11.3

11.5

11.2
11.1

11.0
10.6
10.5
10.4
10.2

9.9
9.8

9.8

2
3
3

2

2

0

0
0

0
0
0
0
0

0
0

0
     

   

SPECIFIC 
CONDUCTANCE 
(MICROMROS
AT 25°C>

MAX

730
740
760

780

750

-

590
490

500
500
520
580
580

530
500

470
500
490

MIN

710
720
740

750

730

~

460
450

490
490
490
510
520

450
450

420
470
480

DISSOLVED 
OXYGEN

TEMPER 
ATURE

(ME/L) (°C)

MAX

9.8
10.0
10.3

10.3

10.4

-

11.5
11.1

10.6
10.6
10.9
11.1
11.4

11.7
11.6

10.7
10.0
9.5

MIN

9.6
9.6

10.0

10.1

10.1

-

11.1
10.1

10.1
10.1
10.3
10.9
11.1

11.3
11.2

10.0
9.3
9.1

MAX MIN

0 0
1 0
0 0

0 0

0 0

-- --
7 5
7 7

7 6
7 6
6 4
6 4
6 4

6 5
7 6

11 9
12 10
12 11



STREAMS TRIBUTARY TO LAKE ERIE

04185600 HAUMEE RIVER AT DEFIANCE, OHIO Continued 

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

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25°C)

MAX MIN

490 480
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
DISSOLVED
OXYGEN
(MG/L)

MAX MIN

9.1 8.3
8.4 8.2
8.2 7.9
8.4 8.0
8.3 7.3

8.5 8.1
8.4 7.8
9.4 7.1
8.4 7.4
7.9 7.1

7.6 7.1
8.5 7.6
7.8 7.5
7.6 7.2
8.2 7.5

8.1 7.5
7.6 6.8
8.2 7.2
9.6 7.2
8.7 6.7

9.7 7.9
12.9 8.4
14.1 10.1
12.5 -8.6
10.3 8.9

11.6 8.8
15.0 10.0
15.0 11.1
15.0 12.7
15.0 15.0

TEMPER
ATURE

CONDU
(MICK

STANCE
MHOS

(°C) AT 25°C)

MAX MIN

12 11
12 11
12 11
12 11
12 10

10 9
9 9

11 9
12 10
12 11

13 12
13 11
14 13
14 13
14 13

14 12
14 13
13 12
15 13
14 13

15 14
16 13
16 14
16 12
12 11

12 11
12 9
14 11
15 13
15 14

MAX

660
630
660
630
650

660
660
700
690
670

630
660
700
700
700

600
370
390
460
510

530
550
580
610
640

650
460
460
410
430 
800

MIN

630
530
630
590
590

650
650
660
670
620

620
630
660
700
600

370
280
270
390
460

510
530
550
580
610

430
300
300
380
390 
430

DISSOLVED TEMPER-
OXYGEN ATURE
(MG/L) (°C)

MAX MIN MAX MIN

15.0 15.
15.0 15.
15.0 13.
15.0 11.
13.6 9.

15.0 9.
15.0 13.
15.0 12.
13.5 10.
13.3 10.

11.9 8.
11.0 7.
10.1 7.

17 15
18 15
18 17
18 16
17 16

17 14
17 15
17 16
19 17
19 17

19 17
18 16
19 17

9.7 6.8 19 17
11.2 6.6 21 18

9.5 4.9 20 17
5.8 4.8 17 15
6.2 5.7 16 15
6.2   16 14

15 14

16 14
17 14
16 15
16 14
17 14

17 16
7.0 6.4 16 15
6.6 6.2 16 15
6.9 6.5 15 14
7.1 6.9 16 15 
7.3 7.1 16 15

SPECIFIC
CONDU
(MICRi

CTANCE
OMHOS

AT 25°C)

MAX

470
470
490
500
530

550

_
__
 

__
620
630
650
650

660
680
690
700
700

710
690
660
700
590

560
510
440
450
490

MIN

460
450
470
490
500

530

__
__
 

__
590
590
630
630

650
650
660
670
680

660
650
620
590
450

500
440
390
400
490

DISSOLVED
OXYGEN
(MG/L)

MAX MIN

7.2 7.0
7.4 7.1
7.3 6.9

 

__
_

6.6 5.8

s!
7
7]
g

g

10 !

8.

g

10 '.
12.
14.

13.
12.
11.

l!

12*

2!

3:

5.9
6.3

6.5
5.8
5.8
6.7
7.1

6.4
5.8
6.5
6.1
8.8

9.5
9.4
2.8
1.7
1.1

1.1
1.4
2.0
2.8
3.0

TEMPER
ATURE
(°C)

MAX MIN

17 16
18 16
18 17
19 18
21 19

22 21
23 22
24 23
26 23
27 25

28 26
26 24
24 22
24 22
24 23

24 23
24 22
23 22
24 22
25 23

25 23
27 24
27 25
27 26
27 24

24 22
22 20
20 19
20 19
22 19

SPECIFIC 
CONDUCTANCE DISSOLVED
(MICROMHOS OXYGEN

AT 25°C) (MG/L)

MAX MIN MAX 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
600 530
590 530

660 590
660 560
560 470

.1
  : 
' 2

.3

.3

;j?
2

.4

j
.3
.8
.3
.0

!
3.'o

.0

.0

.0 

.1

.2

.2

.2 

.2

.4

.5

.9

.1

.6

.1

.8

.9

.0

.9

_
, _ __ _ . _
 

- -_ -

_
 

TEMPER
ATURE

SPECIFIC 
CONDUCTANCE
(MICRCJMHOS

(°C) AT 25°C)

MAX MIN

23 22 
23 22
23 22

23 22
23 22

24 22 
24 22

25 23
26 23
26 24

26 23
27 24
26 25
27 25
27 25

28 26
28 26
27 26
   

_ _
_ _ ,
   

- ._

_ _
  ~

MAX

-

_
 

~

620
630
530

540
490
400
430
450

450
440
410
450 
450

450
480
510
540
570

580 
590

590
580 
«V7n

MIN

-

_
~

-

590
530
470

490
390
380
390
430

440
410
360
370 
430

420
450
480
510
540

570 
570

580
560 
Sfin

DISSOLVED
OXYGEN
(MG/L)

MAX MIN

.-

_
 

.-

6.1 5.0
5.9 5.0
5.2 4.7

6.0 4.4
_ __
_ _
_
 

_
_ _

_
_,

_
_ _
 

._

_
 

TEMPER
ATURE
ro

MAX MIN

.- --

  _
   

-- -

28 27
27 26
28 26

26 24
24 23
24 23
26 23
26 24

26 24
26 24
24 24
25 24

27 25

28 27
28 27
28 25

25 23

22 21
22 21
22 21 
22 21

SPECIFIC 
CONDUCTANCE
(MICROMHOS

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

DISSOLVED
OXYGEN
(MG/L)

MAX MIN

12.1 8.6 
13.1 8.9

13.5 9.0
11.7 8.8

-

14.0 10.9
13.3 8.3
8.4 5.5

6.6
6.2
5.5
5.3
5.8

10.7
10.4
8.7
7*8

4.9
5.6
6.1
5.9
6.2

6.2
6.5
8~.3

.6

.1

.1

.8

.9

.2

.6

.5

.9 

.9

.3

.0

.5

.6

.5

.0 

.2

.8

10.2 .3

TEMPER
ATURE
ro

MAX MIN

22 21 
22 20
23 21
23 22
23 22

23 22 
22 21
22 21
22 22
22 21

21 18
19 17
20 18
21 19
22 20

22 21
22 21
21 19
19 18 
20 18

21 19
21 21
22 21
22 22
22 20

21 18 
19 17
19 18
19 17
18 16



76 STREAMS TRIBUTARY TO LAKE ERIE

04188200 AUGLAIZE RIVER AT CLOVERDALE, OHIO

LOCATION _Lit 41°01'08", long 84°17'20", Putnam County, on left bank at old bridge abutment, 0.15 mile upstream 
from bridge on State Route 114, 2.5 miles upstream from Blanchard River, 4.5 miles downstream from Ottawa Riv

DRAINAGE AREA.  713 sq mi.

PERIOD OF RECORD.  Chemical analyses: June 1967 to September 1968. 
Water temperatures: June 1967 to September 1968.

REMARKS _ In addition to the continuous recorder, twice-weekly samples were collected by a local observer. Partial 
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.
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SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEMPERATURES APRIL TO SEPTEMBER 1968
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680 640

680 630
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770 750
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950
980

930
960

1020
950

940
990

1036
900
820

830
940
970
750
770

790
870
970
910
930

810
660
500
430
490
470

CTANCE
iOMHOS pH
25°C)

MIN MAX MIN

900 8.5 8.3
910 8.7 8.3

830 8.4 8.1
790 8.4 8.0
900 8.2 8.0
860 8.3 8.1

900 8.1 8.0
880 8.0
900 8.1
810 8. 0
810 8.0

820 .8
810
720
680
680
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830
830
800
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STREAMS TRIBUTARY TO LAKE ERIE

04188200 AUGLAIZE RIVER AT CLOVEHDALE, OHIO Continued

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

JUNE JULY

SPECIFIC 
CONDUCTANCE
(MICI
AT

MAX

510
640
710
620
720

740
750
950
950
820

830
860
930
910
890

900
1030
1060
1010
870

880
900
870
910
890

880
600
470
480
540

iOMHOS pH
25°C)

DISSOLVED
OXTrtlEN
(MG/L)

MIN MAX MIN

430 7.8 5
470 7.9 7
560 8.1 7
580 8.0 7
620 8.1 7

700 8.2 8
710 8.6 7
740 8.6 8
740 8.9 8
770 8.9 8

810 8.8 8
810 8.7 8
800 8.8 8
860 8.8 6
840 8.8 8

800 8.8 7
850 8
970 8
910 8
740 8

860 8
860 9
850 9
840 8
770 8

510 8
470 8
440 7
440 7

7
7
6
7

7
7
7
8
7

7
7
7
7

480 7.8 7
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7
4
7
7
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_
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_
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9.4
9.7

10.1
8.9
7.4
9.4
9.6

8.0
7.1
5.0
3.3
2.8

2.6
11.4
11.2
8.8
2.7

3.4
3.6
2.3
2.2
2.3
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1
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5
5
4
5
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5
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2
2
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2
2
1
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2
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.1

.8

.0
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.6
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.4

.9

.4

.0

.5

.9

.7

.0

.0

.1

.2

TEMPER-
ATI RE
CO

MAX

18
20
23
21
23

24
27
27
29
29

29
29
30
26
25

25
24
24
26
26

26
27
26
27
28

26
29
22
20
20

MIN

17
16
19
19
21

23
24
26
26
28

28
28
25
23
22

23
23
22
22
23

23
25
25
25
26

25
22
20
19
19

AUGUST

SPECIFIC
CONDI
(MIC
AT

MAX

610
930
840
620
580

530
500
660
730
700

390
480
530
590
630

710
800
1020
590
520

650
700
700
730
720

850
890
940
900
930
930

JCTANCE
IOMHOS pH
25 °C)

DISK
OXKC

3LV
,EN

ED TEN]
ATI

'EH-
IRE

(MG/L) (°C)

MIN MAX MIN

570
560
560
560
530

450
470
490
660
390

360
390
460
530
580

6
8
7
7
6

5
5
5
5
6

6
7
8
9
9

630 8.1
670 8.1
560 8.0
470 8.0
440 8.1

520 8.4 8
630 8.4 8
630 8.4 8
660 8.5 8
690 8.6 8

720 8.5 8
730 8.6 8
780 8.7 8
770 8.5 8
810 8.3 8
830 8.2 8

5
5
6
6
5

4
4
4
5
4

4
5
7
8
8

8
0
8
8
9
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24
26
25
25
25

27
27
27
26
26

23
23
25
25
24

27
27
26
28
28

30
29
31
31
29

25
27
30
22
23
22

MIN

23
24
24
24
24

24
25
25
26
23

22
22
22
23
24

24
25
25
25
26

27
28
28
28
25

23
21
21
20
20
21

SPECIFIC 
CONDUCTANCE PISSOLVED
(MICROMHOS pH OXYC EN
AT 25 °C) (MG/L)

MAX MIN MAX MIN MAX

620 540 7.8 6.8 2.3
650 620 7.9 7.0 2.1
670 630 7.9 7.3 2.1
700 650 8.2 7.1 2.1
730 700 8.6 7.8 2.2

740 720 8.7 7.9 2.1
800 740 8.9 8.2 2.1
800 690 9.3 8.8 2.9
780 640 9.3 8.7 2.5
780 700 9.4 8.5 2.5

1090 670 8.9 8.0 2.7
1130 930 9.1 7.9 3.0
940 900 8.7 8,0 3.5
920 680 8.2
680 540 7.7

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

.6

.8

.7

.7

.7

.7

.6

.7

.5

.5

.6

.4

.5

.5

.6
700 530 8.1

.7 3.3

.9 3.1

7 3.2
4 2.8
3 3.8

.2 3.4

.7 2.6

.4 2.2

.9 2.0

.7 2.0

.1 1.9

.3 1.8

.4 1.8

.3 2.0

.4 2.0

.4 2.0

.5 1.8

.6 3.1

SEPTEMBER

SPECIFIC
CONDUCTANCE DISS(
(MICROMHOS pH OXTC

MIN

2.1
2.1
2.0
2.0
2.1

2.0
2.0
2.1
2.3
2.2

2.2
2.5
2.7
2.5
2.5

2.6
2.6
2.6
2.6
2.1

1.8
1.8
1.8
1.4
1.6

1.3
1.7
1.6
1.7
1.2
.8

3LVED
,EN

AT 25°C) (MG/L)

MAX MIN MAX MIN MAX

920 860 8.0
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
1110 1000

1080 1020
1100 1010
1100 840
880 810
950 840

.9

.7

.6

.7

.5

.5

.7

.7

.6

.6

.6

.5

.5

.6

.6

.7

.7

.7

.8

.8

.8

.7

.7

.6

.7

.6

.5

.5

.5

.8

MIN

TEMPER
ATURE
CO

MAX MIN

24 20
26 24
26 23
23 22
24 23

24 22
23 23
26 24
27 24
27 25

26 24
28 25
28 26
28 26
27 25

27 24
29 27
28 27
27 26
28 26

28 26
28 26
28 26
27 25
26 25

26 25
26 25
26 24
25 23
25 23
28 23

TEMPER
ATURE
CO

MAX MIN

22 21
23 20
23 21
24 22
24 22

23 22
22 21
23 21
23 21
22 21

21 18
18 17
19 18
20 18
21 20

21 20
21 20
21 19
21 19
21 19

22 20
23 21
24 21
23 22
22 20

20 18
19 17
18 16
17 16
17 15



STREAMS TRIBUTARY TO LAKE ERIE 

04189000 BLANCHARD RIVER NEAR FINDLAY, OHIO

Eagle Creek.

DRAINAGE AREA.  346 sq 

PERIOD OF RECORD.  Che

SPECIFIC

ml.

CONDUCTANCE

indlay, and 3 miles downstream from

, pH. DISSOLVED OXYGEN,

SPECIFIC 
CONDUCTANCE 
(MICROMHOS pH 
AT 25°C>

AND WATER TEMPERATURES, JULY TO SEPTEMBER 1968

JULY

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN MAX MIN MAX BIN

770 730 8.0 
810 770 8.0 
850 800 8.3 
820 800 8.6

830 760 8.8 
770 750 9.0 
770 730 8.9 
800 740 8.9 
810 730 8.7

800 740 8.5 
820 750 8.7 
830 750 8.7 
830 620 8.3 
750 680 8.3

750 550 8.1 
700 610 8.0 
710 600 8.0 
600 410 7.7 
480 430 7.5

560 480 8.0 
630 560 7.8 
670 620 8.0 
640 550 8.0 
550 370 7.8

510 460 7.6 
490 430 7.7 
530 490 8.6

.9 7.6 6.8 

.7 7.8 6.7 

.8 7.9 6.8 

.0 9.8 6.9

.7 10.6 5.8 

.9 10.3- 6.9 

.9 10.0 5.8 

.8 9.0 5.2 

.6 7.8 3.9

.8 7.2 4.7 

.7 8.0 4.2 

.7 5.9 4.0 

.5 5.8 2.4 

.4 5.8 2.2

.8 3.8 3.4 

.9 4.0 3.2 

.7 4.7 3.1 

.5 3.8 2.8 

.5 3.2 2.4

.5 4.6 2.6 

.6 4.5 4.1 

.5 4.4 3.9 

.8 4.8 4.4 

.5 5.0 4.6

.5 5.2 4.8 

.4 

.4

720 670 9.1 7.6 
AUGUST

SPECIFIC 
CONDUCTANCE 

DAY (MICROMHOS 
AT 25 °C)

MAX MIN

1 680 560 
2 680 660 
3 690 670 
4 690 660 
5 690 650

6 660 610 
7 650 420 
8 480 400 
9 570 450 

10 630 570

11 690 630 
12 710 670 
13 730 680 
14 760 700 
15 760 700

16 740 650 
17 700 620 
18 720 640 
19 740 680 
20 750 720

21 740 720 
22 760 720 
23 800 720 
24 800 700 
25 820 700

26 790 700 
27 930 750 
28 880 850 
29 920 780 
30 900 880

PH

MAX MIN

7.9 .5 
8.1 .6 
8.3 .9 
8.2 .8 
8.2 .8

8.2 .8 
8.0 .6 
7.6 .4 
7.6 .5 
7.8 .6

7.9 .7 
8.0 .8 
8.0 .7 
8.0 .7 
8.3 .6

8.1 .5 
8.3 .5 
8.2 .7 
7.9 .7 
8.0 .6

8.3 .6 
8.1 .5 
.8 .4 
.6 .4 
.4 .3

.9 .2 

.8 .2 

.3 .2 

.7 .2 

.5 .2 
R  }

DISSOLVED TEMPER- 
OXYGEN ATURE 
(MG/L) (°C>

MAX MIN MAX MIN

4.9 .6 25 21 
4.8 .7 26 22 
5.9 .4 25 22 
6.5 .5 25 22 
6.8 .6 25 22

6.7 .3 28 23 
6.4 .1 26 24 
6.2 .6 24 23 
6.1 .8 24 22 
6.3 .8 24 22

6.4 .0 23 21 
6.1 .8 23 20 
6.3 .2 24 20 
7.6 .8 26 21 
7.6 .4 25 22

6.8 .9 26 23 
6.6 .1 26 24 
6.0 .5 26 23 
6.2 .3 27 24 
6.6 .0 28 25

7.4 .0 29 25 
6.9 .8 30 25 
5.6 .3 30 26 
5.3 .2 30 27 
4.7 .1 28 23

7.3 .5 23 20 
7.6 .8 23 19 
5.1 .6 22 19 
6.9 .5 23 19 
5.7 .6 23 20

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C)

MAX MIN

890 770 
840 710 
780 680 
840 780 
860 730

740 660 
880 670 
910 780 
850 740 
880 760

910 780 
950 810 
920 790 
850 750 
850 520

860 640 
820 560 
870 640 
690 580 
820 590

910 750 
850 680 
830 680 
810 720 
860 800

880 760 
870 780 
850 730 
840 610 
850 660

TEMPER 
ATURE(°c>

MAX MIN

24 22 
23 20 
24 19 
23 20

25 20 
25 20 
24 21 
26 21 
26 22

26 21 
27 23 
26 23 
26 23 
26 22

26 22 
27 23 
28 24 
25 23 
24 22

26 22 
26 22 
27 23 
25 24 
24 23

24 22

23 20 
23 20 

SEPTEMBER

DISSOLVED TEMPER- 
pH OXYGEN ATURE 

(MG/L) (°C)

MAX MIN MAX

8.0 7.0 .9 
.1 6.8 .2 
.1 6.9 .7 
.2 7.1 .8 
.4 6.9 .9

.4 7.1 .8 

.7 7.3 .7 

.8 7.5 .6 

.8 7.4 .4 

.7 7.4 .2

7.9 7.5 .2 
8.2 7.6 .7 
8.2 7.6 .3 
8.4 8.0 .1 
9.0 8.2 .6

9.1 8.4 .8 
9.3 8.4 .9 
9.1 .7 .1 
8.0 .5 .2 
8.6 .0 .0

8.6 .9 .8 
9.0 .7 .5 
7.7 .4 .0 
7.8 .6 .6 
8.0 .7 .0

8.4 8.0 8.2 
8.4 8.0 8.2 
8.5 8.1 8.9 
8.6 8.0 9.3 
8.6 8.0 9.4

MIN MAX MIN

.3 23 20 

.0 22 19 

.1 24 20 

.8 24 21 

.5 23 22

.9 23 20 

.7 22 19 

.7 24 20 

.3 23 21 

.3 21 20

.0 20 18 

.6 20 16 

.9 22 19 

.3 23 20 

.0 26 22

.9 28 22 

.1 26 21 

.1 26 19 

.1 20 18 

.3 23 20

.8 24 22 

.8 26 23 

.4 24 22 

.8 24 22 

.3 22 19

.0 20 7 

.6 20 7 
8.4 20 8 
8.8 19 7 
8.7 19 6



STREAKS TRIBUTARY TO LAKE ERIE

04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO

LOCATION. Lat 41°14'15", long 84°23'57", Defiance County, Just above dam at powerplant of Toledo Edison Company,

DRAINAGE AREA. 2,318 sq mi. 

PERIOD OF RECORD.--Chemical
Water temperatures: January 1966 to 

EXTREMES .  1967-68 :

September 1968.

Feb. 1.

Period of record:

Feb. 1, 1968.

REMARKS. _I» addition to the continuous

due to instrument Umitajons. Int
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1425
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STREAMS TRIBUTARY TO LAKE ERIE 

04191500 AUGLAIZE RIVER NEAR DEFIANCE, OHIO Continued

SPECIFIC CONDUCTANCE, DISSOLVED OXYGEN, AND WATER TEMPERATURES, 

OCTOBER NOVEMBER

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

DECEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
4
5

6
7
8
9 

10

11 
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29 
30
31

SPECIFIC
CONDUCTANCE
(MICROHBOS

AT 25°C)

MAX MIN

790 780
830 780
930 820
940 900
930 900

910 BOO
900 890
900 880
890 880
890 880

890 880
890 870
890 870
890 850
890 880

890 870
890 840
860 840
860 840
860 740

860 710
870 860
900 860
920 890
910 900

900 890
900 870
880 860
870 830
830 800
810 790

SPECIFIC
CONDUCTANCE
(MICROHBOS 

AT 25 °C)

MAX MIN

_
 
 
-_  
--

_
  __
.    
 

 

__
 

900 870
910 880
910 890
940 870
960 910

950 900
960 940
950 930
960 930

1030 950

1030 760
770 690
690 560
570 250 
270 240
250 240

DISSOLVED
OXYGEN
(MG/L)

MAX MIN

JANUARY

DISSOLVED
OXYGEN 
(MG/L)

MAX MIN

__
 

 
-_ «
 

_
   
__ _
~

__

_
 

9.1 7.8
11.4 7.7
8.4 7.7
8.5 8.0

15.0 7.5

5.0 15.0
5.0 12.5
3.0 9.5
0.0 8.5
4.0 10.8

15.0 1.1
15.0 5.0
15.0 5.0
15.0 4.2 
15.0 3.0
15.0 3.2

SPECIFIC
TEMPER- CONDUCTANCE

ATURE (MICROMHOS
(°C) AT 25°C)

MAX MIN MAX MIN

15
16
17
19
19

18
17
17
16
14

13
15
13
14
14

14
14
14
14
13

12
13
13
13
13

3 80O 770
4 780 760
5 760 750
6 790 750
8 840 710

7 710 570
6 580 540
6 590 580
4 600 590
3 610 600

3 610 600
3 620 610
3 620 610
3 620 610
3 620 610

3 630 620
4 630 620
3 650 630
3 670 650
2 730 670

1 800 730
1 800 770
1 800 780
1 810 790
1 810 790

11 10 790 770
10 9 780 740

9 9 740 720
9 8 740 730

10 8 730 720
10 9

DISSOLVED TEI
OXTCEN AT
(MG/L) (

SPECIFIC
IPER- CONDUCTANCE
rURE (MICROMHOS
C) AT 25°C)

MAX MIN MAX UN MAX MIN

DISSOLVED
OXTCEN
(MG/L)

MAX MIN

11 9 730 720
1]
1]
1(

10 730 710
10 770 700

8 700 350
9 8 400 350

8 6 400 370
r

t
(

6 440 400
  470 440
5 480 460

6 5 490 440

"

6 450 330
6 370 340
6 380 340
5 420 380
4 450 410

4 470 440
4 520 460
4 570 520
4 600 560
3 580 570

3 580 510
3 550 380
3 380 310
3 330 310
3 360 330

3 400 360
3 440 390
2 480 440
2 520 470
2 560 510
"

FEBRUARY

SPECIFIC
TEMPER- CONDUCTANCE

ATURE (MICROMHOS 
(°C) AT 25°C)

MAX MIN MAX MIN

    250 240
    380 250
  -- 390 370
    390 300
    360 320

    400 350
  _ 450 400
__   500 450
    530 500 
    560 530

    590 550

    660 640
    690 660

1
2
2
2
2

2
2
2
2
2

2
1
1
1 
1
2

730 690
760 730
780 760
800 780
830 800

810 800
820 800
830 810
840 820
850 840

860 850
870 860
880 870
900 880

_-

DISSOLVED TE
SPECIFIC

«PER- CONDUCTANCE
OXYGEN ATURE (MICROMHOS 
(MG/L) <°C) AT 25°C)

MAX MIN MAX MIN MAX MIN

5.0 12.1 3 2 910 890
5.0 11.7 E
5.0 10.4
5.0 11.6 4

3 920 900
3 940 920
3 950 930

5.0 10.6 3 2 950 940

15.0 9.8 2 2 960 950
    k
  > -- k

2 960 950
2 960 950

21 960 940

11 1000 930

Q can

11 900 860
  11 890 850

11 860 770
2
2

__ __ 2

1 820 720
1 720 510
2 510 450

MARCH

DISSOLVED
OXTCEN 
(MG/L)

MAX MIN

6.5 5.2
6.3 5.3
9.0 5.3

12.2 6.5
14.4 7.3

3.2 7.2
5.0 5.0
5.0 0.4
5.0 0.3
5.0 5.0

5.0 5.0 
5.0 5.0
5.0 5.0

5.0 5.0
5.0 3.2

15 . 0 5.0
15.0 5.0

_ _
10.3 8.7 2 2 460 440

22 500 460
__ _ , 2
    2

2

2 540 500
2 570 540
2 580 570

_
_
_ _

22 570 560

6.6 5.9 2 2 560 480
5.9 4.8 2
4.9 4.6 2

2 480 370
2 370 360

_ __
_ _

5.5 4.6 2 2 370 360

-_ 450 400 -_

TEMPER
ATURE
(°C)

MAX MIN

3
3
3
3
3

3
5
6
6
6

6
6
6
6
5

4
3
3
3
4

6
7
6
3
2

1
1
1
1
1

-.

TEMPER
ATURE

MAX MIN

2 2
2 2
2 2
2 2
2 2

3 2
3 3
3 3
3 3
3 3

4 3 
4 3
3 3

3 3
3 3

3 2
3 1
4 1
6 4
7 6

7 7
7 5
5 3
4 3
4 3

5 4
7 4
B 7

11 9 
12 10

12 12



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

DAY

1 
2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14

16 
17 
18 
19

21 
22 
23 
24 
25

26 
27 
28 
29

31

DAY

1 
2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22
23 
24 
25

26 
27 
28 
29 
30 
31

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C)

MAX MIN

90 450 
40 490 
80 540 
60 480 
80 400

60 430 
90 460 
10 490 
20 510 
60 520

80 560 
90 560 

600 590 
620 600

660 640 
690 660 
710 690 
710 700

750 720

720 71O 
72O 710

720 710 
710 700 
730 700 
730 700

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C)

MAX MIN

500 470 
490 480 
530 490 
550 520 
560 550

600 590 

600 590

600 560 
560 540 
560 530

610 560 
650 610 
650 580 
580 470 
530 500

540 520 
520 500 
520 500 
560 510

580 560 
570 540 
540 490 
510 490 
490 480

DISSOLVED 
OXYGEN 
(HG/L)

MAX MIN

-

9.8 
8.7
9.2

11.4 
11.5 
11.5 
11.2

9.5

8.3 
8.3

8.3 
9.0 

12.4 
12.5

-

8.7 
8.2 
8.1

9.6 
10.9 
10.6 
7.6

8.0

8.0 
8.1

7.1 
7.4 
7.4 
7.7

JULY

DI SSOLVED 
OXYGEN 
(MG/L)

MAX MIN

9.0

6.4 
4.9 
5.0 
4.2 
3.6

10.1 
9.0 
9.6 
9.2

8.3 
10.2 
8.0 
8.0 
9.0 
9.n

6.4

4.7 
3.8 
3.4 
2.9 
3.1

4.1 
7.6 
8.0 
6.7

7.0 
7.5 
6.5 
6.5 
6.1

TEMPER 
ATURE 
(°C)

MAX HIM 

14 11

1-3 O

10 8

4 12 
3 12 
4 13

14 13 
14 13 
15 14 
14 13

16 14

16 13 
13 12

12 12 
12 12 
12 12 
17 12

TEMPER 
ATURE 
(°C)

MAX MIN

26 22 
26 23 
24 23 
26 23 
26 23

25 24 

24 24

27 26 
28 26

29 26 
28 27 
27 27 
27 26 
26 26

29 27 
29 27 
27 27 
27 26

27 26 
27 26 
27 25 
26 24 
26 24 
26 21

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25°C)

MAX MIN

740 720

750 ,730

770 760 
770 750 
760 740

780 760

780 720 
740 700 
700 580 
580 520

540 530

620 590 
640 610

670 630 
640 340 
430 340 
400 370

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25°C)

MAX MIN

490 480 
480 470 
480 470 
500 470 
520 490

560 510 
610 560 
620 580

550 520 

580 520

420 410 
420 400

420 410 
450 420 
450 430 
510 440 
570 510

650 630 
640 610 
620 590 
600 590

600 590 
600 590 
590 580 
600 590 
60O 590

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN 

10.6 8.4
11. 3 9.9

:: ::

:: ::

AUGUST

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN

8.0 7.0 
8.5 7.0 
9.2 7.6 

10.0 7.5 
10.1 8.5

9.3 7.8 
8.1 7.0 

11.3 8.0

7.0 3.1

8.8 6.2

9.4 6.1 
7.5 6.5 
6.9 5.2 
9.7 6.2 
9.6 6.1

10.4 7.5 
8.4 6.1 
7.0 5.2 
5.3 4.2

5.2 4.0 
4.2 3.1

TEMPER 
ATURE 
<°C>

MAX MIN

15 13

Ib 15

17 16 
18 16 
18 17

21 19

19 18 
18 17 
19 17 
18 16

17 16 
16 16 
16 15

17 16 
17 16 
16 15 
15 14

TEMPER 
ATURE (°C)

VAX MIN

25 24 
27 23 
26 24 
27 24 
27 26

27 25 

28 26

28 26 

26 25

25 24 
24 23

26 23 
27 25 
27 25 
28 25 
28 26

30 27 
30 28 
30 28 
30 29 
29 27

27 26 
26 25

o oo

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C)

MAX MIN

670 
660 
650 
660 
660

660 
660 
680 
670

800 
690 
670

680 
630 
510 
460

660 
640 
640 
650 
640

650 
660 
650 
650

680 
670 
630

670 
470 
480 
440

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25°C)

MAX MIN

600 590 
600 59O 
600 590 
600 580 
610 600

610 600 
600 590 
610 600

620 

630

660 
660

660 
670 
670 
670 
700

700 
690 
580 
540 
570

610

620 
620

650 
640

580 
590 
640 
650 
660

680 
570 
510 
530 
540

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN

8.5 6.9 
6.9 5.9 
6.8 5.2 
6.6 4.8 
6.1 5.3

6.1 5.1 
5.9 4.8 
9.5 4.9 
9.5 6.8

:: ::

SEPTEMBER

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN

7.3 4.7 
5.2 4.2 
5.4 4.5

:: ::

TEMPER 
ATURE ("0

MAX MIN

28 27 
27 24 
24 23 
23 23 
23 23

23 23 
23 22 
25 22 
26 23

24 23

26 23 
27 24 
27 26

26 24 
24 20 
21 19 
19 19

TEMPER 
ATURE 
(°C)

MAX MIN

24 23

25 22 
24 23 
24 23

23 23 
25 22 
25 23 
24 23 
23 22

23 21 
21 20 
22 19 
23 20 
23 20

23 21 
23 21 
21 20 
20 20 
22 20

24 21 
24 22 
24 22 
23 22 
23 21



82 STREAMS TRIBUTARY TO LAKE ERIE

04193500 MAUMEE 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- 

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:

Dissolved oxygen: Maximum daily, 15.'o mg/1 or greater Apr.'28; minimum daily, 3.1 mg/1 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/1 Dec. 23; minimum daily, 4 mg/1 Oct. 15-19.
Sediment loads: Maximum daily, 174,000 tons Dec. 23; minimum 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, 19S2.
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/1 or greater Oct. 4, 1966, Jan. 2, 6, 1967, Apr. 28, 1968; 
minimum daily, 3.1 mg/1 May 17, 1968.

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

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

solved oxygen concentrations listed as 15.0 mg/1 represent concentrations of 15.0 mg/1 or greater, due to

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.

DIS- BITAP- CAB- rm_o- FI UP 
TIME CHARGE BHNATE RDNUTE SULFATF PIDE RIDE 

DATE (CFSI <HCri->l <C"3I (ST4| < Cl I (FI

OCT.
i-l... 12 r C 243 2C8 C IK 5C 1.1
25... 15CO 112 212 R 167 f,c 1.1 

NOV.
r2... 16CO 112<~ 2D4 i 145 52 1.?
15... 15CO 14C? 300 ? K7 3* .6

DE:. .
Cl... 163C 112r 22" " 133 32 .4

JAN.

MAR. 
15...
29...

15... 
29...

JUNE



STREAMS TRIBUTARY TO LAKE ERIE 

04193500 MAUMEE RIVER AT WATERVILLE, OHIO Continued

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

SOLVFQ 
SPLMS 
(PFSI- UCTANCF 

"MOSI

JUNE 
'1... 3" -- 3f

JULY 
M... 41 .6? 7:

AUb. 
' I... *.7 1.1 1<
?1... 4.6 1.7 2'

SF"T.
;7... 2.? .72 ? 
31... 1.4 1.5 4

4 ?:0 °1 439 7. ft

n V4 ur ft3i

; r 712 7'^ 4f^ «.?
i: 31 P 1C, T*

fnn<;n (METHODS OF
^S?S!jI)E?"SEDIMENT DISCHARGE AND PARTICLE SIZE, MATER YEAR OCTOBER 1967 TO SEPTEMBER 196B 
BOTTOM WITHDRAWAL TUBE: C. CHEMICALLY DISPERSED: M, IN NATIVE WATER: P, PIPET: S. SIEVE: 

V, VISUAL ACCUMULATION TUBE: W, IN DISTILLED WATER!

C 2 1967 2000 
C 2..... 200C 
C 2..... 1630 
N 0 196B 1315 
R 0..... 1235

WATER 
TEM 
PERA-

30300 
30100 
45600 
33800 
12700

CONCEN-

461 
461 

1470 
341 
119

SUSPENDED 
SEDIMENT

37700 
37700 
181000 
31100 
4080

PAKTICLE SIZE

72 
26 
75 
63 
72

79

89 
74 
R6

85 
66 
95 
81 
92

91 I 
85 6 
97 9 
86 1 
97 7

93 95 
87 94 
100 
93 96 
98 100

97 98 100 
99 99 ICO

99 100

METH 
OD

  SBWC 
  SBN 
-- SBWC 
  SBWC 
~ SBWC

MAY 20..... 1)40



4 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 SKPTE 

OCTOBER NOVEMBER

SPECIFIC 
CONDUCTANCE 
(MICROMHOS
AT 25 °C>

MAX MIN

PH

MAX MIN

DISSOLVED 
OXYGEN

TEMPER 
ATURE

(MG/L) (°C>

MAX MIN MAX MIN

830
770
700
800
820

700
800
800
760
720

800
760
760
760
820

770
790
840
850
850

870
900
840
820
820
810

770
640
600
620
680

680
680
700
680
680

700
640
680
720
720

720
750
760
810
840

800
820
800
760
770
790

 
_
_
~

_
 

8.9
8.7
8.8

8.7
8.7
8.7
8.5
8.3

8.2
8.2
8.4
8.5
8.5

8.6
8.7
8.6
8.5
8.4
7.9

  .
 
__
 

_
 

8.3
7.9
7.8

8.0
7.9
8.1
8.2
7.8

7.6
7.6
7.6
7.9
7.8

7.8
7.9
7.9
8.0
7.9
7.7

12.2
9.7
9.3
8.5
8.9

9.1
9.3
9.4
9.0
9.3

8.5
7.8
8.1
8.0
8.5

7.8
8.2
8.8
8.9
8.5

9.5
_
 
  .
__
 

8.9
7.2
6.7
6.7
7.3

7.6
7.5
7.1
7.1
6.7

6.4
6.4
6.6
6.9
7.4

7.0
7.2
7.5
7.2
7.2

7.5
__
 
 
_
 

22
19
21
19
14

14
18
16
17
17

19
17
16
16
16

12
13
15
15
15

12
11
11
10
13
14

18
15
15
13
14

14
14
10
15
16

17
13
15
15
13

11
11
11
13
12

9
9
9
9

10
13

SPECIFIC 
CONDUCTANCE 
(MICROMHOS pH 
AT 25 °C>

MAX

750
760
750
760
630

480
470
500
500
520

520
490
430
430
430

450
470
500
520
530

550
560
310
320
340

360
360
400
640
460
490

MIN MAX

690 8.9
680 8.9
690 8.5
620
480

410
440
470
490
500

390
390
410
400
390

420
430
460
490
490

520
280
280
300
300

.9

.9

.9

.8

.5

.2

.6

.5

.6

.5

.7

.6

.0

.1

.6

.8

.0

.9

.2

.5

.6

.9

330 8.2
350 8.4
360 8.1
360 8.0
400 8.2
430 8.6

MIN

7.8
7.8
7.6
7.3
7.1

7.3
7.1
6.8
6.8
6.8

7.0
6.1
7.1
7.2
7.0

7.3
7.5
6.9
7.1
7.3

6.8
6.8
6.8
7.1
7.4

7.4
7.4
7.5
7.2
7.1
8.0

DISSOLVED 
OXYGEN 
(MG/L)

MAX

9.8
9.4
9.3
9.3
9.5

9.6
9.7
9.8
9.8
10.0

9.8
9.7
9.7
9.8
9.8

10.2
10.4
11.0
11.5
11.9

12.1
11.9
11.4
11.6
11.8

12.1
12.0
12.0
12.0
12.0
12.6

MIN

9.2
9.0
9.0
9.0
9.2

9.3
9.5
9.6
9.6
9.5

9.4
9.4
9.5
9.4
9.1

9.4
10.2
10.4
11.0
11.4

11.6
11.0
10.8
11.0
11.4

11.5
11.7
11.7
11.6
11.6
11.6

SPECIFIC 
CONDUCTANCE 
(MICROMHOS
AT 25 °C>

MAX MIN

790 750
790 750
790 780
780 760
760 720

730 690
720 680
710 660
750 700
760 660

700 640
660 640
680 630
650 620
660 640

670 650
680 660
670 630
700 660
720 680

730 700
730 660
680 660
670 630
690 650

700 660
690 660
680 650
710 680
720 680

PH
DISSOLVED 
OXYGEN

TEMPER 
ATURE

(MG/L) (°C>

MAX

7.9
8.O
8.0
.8
.7

.8

.4

.4

.4

.3

7.1
8.8
9.4
9.2
8.9

9.1
9.1
9.0
9.2
9.3

9.3
9.3
9.1
9.1
8.6

8.6
8.4
8.7
8.9
8.7

MIN

7.7
7.8
7.6
7.3
7.2

7.2
6.9
7.0
6.9
6.8

6.7
7.1
7.4
8.0
8.1

 8.6
8.6
8.6
8.6
8.7

8.6
8.7
8.5
8.4
8.1

8.2
7.8
7.9
8.1
7.3

MAX

_
 
 
.   .
 

_
_
 
__
 

_
 
__
 
 

9.6
9.
9.

10.
10.

10.
9.
9.

10.
10.

10.
10.
10.
10.2
10.1

MIN

_
 
 
 
~

_
__
 
__
 

_
 
 
.  
 

9.1
8.6
8.4
9.3
9.1

9.3
9.5
9.3
9.4
9.6

9.5
9.4
9.3
9.4
9.4

MAX MIN

14
14
 
 
 

9
8
8
8

10

10
11
11
9
9

7
7
6
4
4

6
6
6
5
5

6
5
4
3
3

13
13
--
 
 

6
6
8

1

0

JANUARY

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25°C)

MAX MIN

PH
DISSC
OXY(

5LVED
JEN

TEMP
ATU

ER-
RE

(MG/L) (°C)

MAX MIN MAX MIN MAX MIN

500 
540
540
560
570

590
600
620
650
660

660
680
710
730
740

740
750 
720
760
810

780
800
810

450 
480
500
530
530

550
560
580
590
610

620
630
660
680
690

700

700
720
700

730
760
750

8
7
7
8
8

7
7
7
7
8

7
7
7
7
7

8

8
8
8

8
8
8

0 
9
9
3
2

7
6
4
6
0

9
7
7
5
9

5
2 
0
1
2

2
1
0

7 
7
7
7
7

7
6
6
6
7

7
6
6
6
6

7

7
7
7

7
7
7

3 
1
4
4
4

0
9
8
5
2

1
9
8
8
9

3

3
5
5

7
6
4

12 
12
12
12
12

12
12
12
12
12

12
11
11
11
11

11

11
11
11

11
11
11

5 
2
2
2
4

2
2
1
0
0

0
9
5
6
6

4

4
5
7

7
5
2

11 
11
11
11
11

11
11
11
11
11

11
11
11
11
11

11

11
11
11

11
11
10

9
8
8
9

8
6
7
7
6

5
2
2
2
2

2

0
1
1

2
0
9

I
3
>



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 
CONDUCTANCE 
(MICROMHOS 
AT 25°C)

MAX MIN

330 260 
290 270 
290 260 
290 260 
310 290

350 310 
350 330 
400 340 
410 370 
440 400

480 410 
510 450 
540 470 
520 480 
530 490

520 500 
550 520 
600 540 
600 520 
600 540

620 560 
630 590 
630 580 
640 580 
640 590

680 600 
710 650 
720 630 
690 630

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25°C)

MAX MIN

510 490 
530 500 
540 520 
540 470 
480 360

410 390 
430 400 
480 430 
480 470 
500 480

520 490 
530 520 
540 530 
560 500 
560 540

590 560 
600 570 
620 570 
620 590 
630 600

630 620 
640 610 
650 630 
660 630 
680 650

680 640 
670 630 
660 620 
640 620 
640 610

pH

MAX

7.9 
8.0 
8.3 
8.4 
8.0

8.1 
8.1 
8.2 
8.3 
8.2

8.3

s'.3 
8.5 
8.8

8.9 
8.7 
8.6 
8.5 
8.6

8.7 
8.5 
8.6 
8.4 
8.5

8.7 
8.7 
9.0 
9.0

/

pH

MAX

8.2

MIN

6.3 
7.7 
7.7 
7.7 
7.6

7.6 
7.7 
6.8 
7.6 
7.6

7.4 
6.4 
7.4 
7.8 
7.9

8.2 
8.2 
7.9 
7.9 
8.1

8.3 
8.0 
7.9 
7.9 
8.0

8.0 
8.3 
8.2 
8.3

LPRIL

MIN

7.9

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN

10.1 9.2 
9.7 8.7 
8.9 6.8 
9.0 8.4 
9.0 8.2

8.8 7.9 
8.7 7.9 
8.9 7.6 
9.0 7.7 
9.5 7.5

8.5 7.7 
8.9 6.8 
8.6 7.6 
8.4 7.3 
8.2 7.5

8.1 7.4 
7.8 7.3 
8.0 7.3 
7.7 7.3 
7.8 7.1

8.9 7.3

7.6 6.8 
7.9 6.9 
7.6 7.0

7.6 6.9 
7.5 6.9 
7.5 6.9 
7.7 6.8

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN

9.2 8.8 
9.5 8.9 
9.4 8.9 
9.2 8.9 
9.9 8.8

9.1 8.5 
9.2 8.9 
9.3 9.0 
9.3 8.2 
9.5 9.0

9.5 8.9 
9.4 8.8 
9.3 8.4 
9.3 8.5 
9.9 8.9

9.9 8.8 
10.2 9.1 
10.9 8.9 
10.9 8.8 
10.5 8.8

11.0 8.5 
12.6 9.7 
12.6 9.2 
12.2 9.1 
12.3 9.8

13.3 10.8 
14.7 11.0 
15.0 12.0 
14.0 10.0 
13.1 9.6

TEMPER 
ATURE 
(°C)

MAX MIN

3 2 
4 3 
4 3 
4 3 
4 3

3 2 
3 2 
5 3 
4 2 
3 2

3 1 
3 1 
3 1 
2 1 
2 1

2 1 
3 1 
3 1 
2 0 
2 1

2 0 
1 0 
2 0 
1 0 
2 0

3 0 
2 0 
1 0 
1 0

TEMPER 
ATURE 
("0

MAX MIN

13 11 
13 10 
12 11 
13 11 
13 11

11 10 
10 9 
11 10 
12 11 
12 11

12 10 
13 10 
14 11 
14 12 
14 10

15 12 
13 12 
14 12 
17 12 
14 13

14 12 
17 13 
17 14 
14 10 
10 9

10 9 
13 9 
15 10 
15 12 
14 12

SPECIFIC 
CONDUCTANCE
(MICROMHOS
AT 25 °C)

MAX MIN

700 640
700 660
730 640
720 680
720 670

710 630
760 630
760 670
710 670
740 680

730 660
720 590
700 600
720 620
730 670

730 670
740 640
700 530
610 530
580 460

490 460
520 490
530 490
560 530
590 550

580 520
520 480
480 440
460 440
470 440
490 470

DISSOLVED TEMPER-
pH OXYGEN ATURE

(MG/L) (°C)

MAX MIN MAX MIN MAX MIN

8.8 8.
8.9 8.
8.8 8.
8.7 8.
8.8 8.

9.0 8.
9.0 8.
8.7 8.
8.5 8.
8.5 7.

8.8 8.
8.9 8.
9.3 8.
9.1 8.
9.0 8.

7.5
7.7
7.6
9.0
7.8

7.8
8.1
8.1
7.7
10.1

8.6
7.8
7.9
8.1
7.8

9.1 8.5 8.4
8.7 8.2 8.5
8.4 7.8 7.7
8.7 7.8 7.3
8.2 7.5 7.4

7.3
8.0
7.6
8.0
7.8

8.1
8.0
8.0
7.6

1 0
2 0
2 0
3 0
2 0

3 0
4 0
4 0
4 2
5 3

5 2
2 0
3 0
4 0
3 2

6
5
6
6
7

7
7
6
6
6

6
7

0 86
2 10 8

8.2 6.9 11 10
9.4 8.0 12 11

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25°C)

MAX

660
670
640
630
630

640
660
670
670
670

690
670
670
670
670

670
690
430
410
470

510
540
540
540
560

580
580
380
380
400
450

MIN

610
620
590
580
590

610
620
630
630
610

620
630
610
590
630

610
430
370
370
400

430
450
470
510
520

530
360
340
340
380
400

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN

9.0 
8.7 
8.7 
8.5

  13.1
  13.8
  12.4
  12.0
  11.2

  11.4
  11.3
  10.0
  10.3
  12.6

	9.5

8.2 
7.9 
8.1 
8.0

6.0 
5.7 
5.5
5.8
5.9

9.9 
9.3 
8.6

TEMPER 
ATURE 
(°C)

16 14
19 14
18 15
21 16

20 17
17 15
16 14
15 14

16 14
17 14
16 14
16 14

5.6
7.7 7.0 5.4 
7.1 6.9 4.8 
7.0 6.8 4.7

-- -- 5)4

.5

s!i



I STREAMS TRIBUTARY TO LAKE ERIE

04193500 MAUIIEE RIVER AT WATERVILLE, OHIO Continued

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

JUNE JULY

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25°C)

MAX

480 
480 
51O 
510 
520

530
540
550
560
560

580
600
580
600
600

600
590
570
570
560

550
570
590
610
640

610
630
580
490
490

MIN

450
450
460
470
490

500
520
520
540
540

550
560
560
560
540

540
530
520
520
520

490
500
500
540
590

590
520
470
460
470

DISSOLVED TEMPER-
OXYGEN ATUB
(MG/L) (°C)

£

MAX MIN MAX MIN

16
17
19
20
21

23
24
25
26
27

28
26
25
24
25

24
24
24
25
25

24
26
27
26
24

23
22
20
20
23
 

15
15
16
16
17

19
20
21
22
25

25
24
21
20
21

20
20
20
20
20

20
21
21
22
23

22
20
19
19
19
 

SPECIFIC 
CONDUCTANCE
(MICRO Ml
AT 25

MAX

500
540
530
540
520

520
540
550
550
560

550
530
550
570
580

570
570
560
570
570

610
630
630
610
610

610
600
570
570
550
590

[OS
°C)

MIN

480
490
510
510
500

500
500
510
500
490

460
490
460
530
530

510
530
510
510
530

570
590
530
560
570

570
550
540
520
490
530

pH

MAX MIN

_
_  _

 
  __
 

_
_
__ _

 
 

 
._ __
__
_ _
 

_
__ __
 
.._ __
~

9.3 8.8
9.0 8.5
8.5 7.9
8.0 7.6
8.2 7.6

_
 
__ _
__ _
-.
 

DISSOLVED TEMPER-
OXYGEN ATUR
(MG/L) (°C)

£

MAX MIN MAX MIN

23
23
23
23
23

24
25
26
26
25

26
27
27
27
28

27
7.3 6.3 28
7.9
7.8
6.8

7.0
8.0
7.7
5.6
6.1

6.6
5.2
5.2
5.6
6.2
6.6

.5 27

.6 27

.4 28

.8 27

.7 27

.8 28

.4 26

.3 26

.6 26

.2 25

.2 25

.6 25

.0 25

.1 24

2O
21
21
21
21

21
21
22
22
22

22
22
23
23
23

23
24
24
25
25

23
24
24
24
23

23
23
23
23
23
22

DAY

SPECIFIC 
CONDUCTANCE 
(MICRO MHOS

DISSOLVED 
pH OXYGEN

AT 25 °C)

1
2
3
4
5

6
7
8
9

10

1
2
3
4
5

6

8
9
0

1
2
3
4

25

26
27
28
29
30 
11

MAX

600
600
590
550
580

600
620
580
570
560

570
600
640
570
580

580

510
480
470

470
460
470
470
460

480
480
480
510
510 
560

MIN

530
500
530
530
550

550
580
540
520
540

530
530
480
480
510

530

450
450
440

410
410
430
440
440

450
450
470
480
470 
5OO

MAX

..
 
 
 
~

._
 
 
 
~

._
 

8.3
8.4
8.7

8.6

8.5
8.2
8.2

8.1
8.2
8.3
8.3
8.3

8.5
8.5
8.6
8.7
8.9 
8.9

(MG/L)

MIN MAX MIN

7.4 5.5
9.6 6.3
9.1 6.4
9.1 5.7
7.1 4.9

6.6 4.6
7.0 5.0
6.4 4.9
6.9 5.0

 

 
6.4 5.5

8.0
7.3
6.8

7.9

8.0 6.8 5.5
7.9 5.5 4.9
7.9 5.3 4.9

7.8 5.1 4.8
7.8 5.3 4.6
8.0 5.6 4.8
7.8 5.8 4.6
7.8 5.8 4.7

7.9 6.5 5.1
7.9 7.3 5.8
8.0 7.6 6.0
8.0 8.4 5.9
8.0 8.6 6.0 
8 . 0 9 . S S 8

TEMPER 
ATURE

SPECIFIC 
CONDUCTANCE 
(MICRO MHOS pH

(°C) AT 25°C)

MAX

25
26
26
28
26

28
29
29
29
27

26
27
25
27
27

28

27
27
28

29
29
30
31
28

27
25
25
26
25 
25

MIN

22
22
22
23
24

24
25
26
26
26

25
25
24
24
25

25

25
25
26

26
27
28
28
25

24
21
20
20
20 
2n

MAX

570
500
510
520
560

510
530
510
580
590

550
560
620
600
600

670
660 
620
610
620

640
650
660
690
700

720
710
730
750
750

MIN

450
470
460
490
480

490
450
490
500
520

530
540
540
530
540

590
560 
540
570
590

6OO
620
630
640
670

670
670
670
690
690

MAX

9.1
8.9
9.2
9.4
9.3

9.3
 

9.3
9.2
9.2

9.0
9.1
9.2
9.0
 

 

II
 
 

_
 
 
_
 

_
9.1
9.1
9.2
9.2

MIN

8.2
8.1
8.2
8.5
8.7

8.7
 

8.6
8.7
8.1

8.0
8.6
8.7
8.5
 

 

_
 
~

_
 
__
. _ .
 

_
8.7
8.6
8.7
8.7

DISSOLVED 
OXYGEN

TEMPER 
ATURE

(MG/L) (°C)

MAX

9.5
8.4
8.4
8.7
8.4

8.6
9.6
9.0
8.2
7.8

7.5
9.5
9.3
9.4
9.6

9.9

8.5
8.7
9.8

9.7
8.8

10.3
9.4
10.2

10.6
8.1
8.9
8.1
9.4

MIN

6.0
6.2
6.0
5.6
5.7

5.2
5.2
5.6
5.5
5.6

5.3
5.4
6.7
6.6
6.6

6.7
6.6 
6.6
6.8
7.2

7.5
7.4
7.6
7.5
7.2

6.5
6.4
5.9
6.0
5.7

MAX

23
24
26
26
25

24
26
26
24
22

20
24
24
26
26

26
24 
23
23
24

25
24
25
24
23

23
22
22
21
21

MIN

21
20
21
21
22

21
It
31
21
20

19
17
18
19
20

21
21 
21
20
20

21
22
21
23
21

19
18
18
17
16



STREAMS TRIBUTARY TO LAKE ERIE 

04193500 MAUMEE RIVER AT WATERVILLE, OHIO Continued

MEAN

1

310
395
475
1710
755 

243
177 
235 
378
209

235 
280
288
310
250

280
415
784
1330
1620

3200 
1880
917 
1190
1100

599 
813
599
755
871
727

TOTAL 23330

MEAN

2

5

t

a
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9 1

570 
650
780 
110 
800

400
100
900
POO
700

60C
600
500
500
400

400
300
300
300
300

200
600
100
300
000

500
500
000
000

31 52COO

TOTAL 167210

OCTOBER

PEAN
CdNCEN-

6
6
7
7
8 

8
10 
12 
11
10

9
8
6
5
4

4
4
4
4
5

59 
38
30 
27
26

23
10

15
13
13
14

-

JANUARY

MEAN
CONCEN-

94
78 

60

53
47

36
32

23
28
27
27
26

26
25
25
25
25

34
2P
23
25
32

47
47
45
68

407

_

MEAN

ITON

3
1

l

I
2

53 
19
7

7

3

2
2
3
2

.0 623

.4 1123

.0 2830
3440
4300 

.2 5530

.8 5320 

.6 3230 
2880

.6 2310

.7 1561 

.0 1430

.7 1320

.2 1710

.7 1260

.0 1320

.5 1430

.5 2520
3011
3060

3030 
3061
2880 
2660
2470

2050 
1930
1490
1060
1131
 

1335,9 71953

MEAN

1180 56901

601 37600

343 28900
266 24001

175 14001
147 10611

121 81PO
121 500"
109 4400
109 3810
98 3300

9B 3001
88 2800
8P 25"0
88 2200
88 19"0

202 1700
121 1600
6R 1531
88 1400

173 1319

444 1300
444 1201
364 1203
2D20 1100

57100

N1VEMBER

MEAN
CONCFN-

23
41
49
39

34 
33
33

34

34
33
32

32
30
2"
28
28

2R

26
26

26

77
28
28
 

 

FF8P1IAPY

MEAN
CONCFN-

175

164
135

01
74

62
52
45
42
3P

35
31
26
75
74

23
22
20
IP
17

15
14
13
13

--

_

30
70

313
455

45?

297 
2*7
206

143

171
157
109

114
116
107
727
231

229

187
173

144

109
80
85
 

6260

1TPOO

12«0"
B750

3440
2120

1370
702
535
431
330

284
277
176
148
123

106
95
81
6P
60

53
45
42
39

"

198624

MEAN

1170
1150
6420

14500
1P90"

16001 
1380"
13511

27601

31600
26500
20300

14800
12400
11000
1110"
9820

11800

4220"
32400

74001

12700
H600
B460
6740

579660

MEAN

1101

950

900
938

1720
1180

11BO
122"
1510
117"
1160

1661
4720
1140"
14"CC
125?"

10709
063"
0450
Pl«1
80H

1P400
24700
23900
1P901 
13000
10000

217418

DFCCMRFR

MFAN

' TRAMHN

20
31
32
03
278

130
124

364

381
783
IT"

114
T«
76
63
60

9O

86"
581

457

300
772
220
17P

--

MARCH

MFAN

"ATION

12 
1?
17 
12 
12

17
13 
13
13
13

13
13
13
1"
16

IP
74
IRT
163
123

7
1
0
1
"

11*
194
1 P*J
157

0«

..

92
96

555
387"
14700

79°0 
5180
452"

27100

37500
2170"
9760

4560
261"
226"
1 P9"
1830

3120

9PO""
«0700

29600

103""
77P"
«23"
374"

T30283

3?
3? 
31 
31

70
33
37

41

41
4'
53
5
0

1
10 0
57 0
61 r
41 0

2B "
21 "
15 "
11 "
II "

551"
1290"
12100
PO 1"

2Bn"

7219P



STREAMS TRIBUTARY TO LAKE ERIE 

MABMEE RIVER AT WATERVILLE, OHIO Continued

1
2
3
*
5

6
7 
8
9
10

I
2
3
*
5

6
7
8
9 
0

1
2
3
*
5

6
7
8

29
30 
31

MEAN 
DISCHARGE

8100 
5570
4810

25700

12300 
6690
6200

5170
*210
3500
3270
3060

2950
2930
2880
2700
2650 

2850
2670
2880
2880
2*70

2250
2*50 
2270
2220
2100

SUSI 

APRIL

MEAN
CONCEN 
TRATION

72 
57
*6

605

260 
187
126

89
67
55
*8
*3

*0
39
37

34
30
33
39
47

53
59 
61
60
58

--

ENDED SEOIH6NT

LOAD DIS

1570 
857
597

*2000

8630 
3380
2110

1240
762 ,
520
*2* <
355

WATER YEAR C1CTD 

MAY

MFAN
EAN CONCEN- 
CHARGE TRATION

730 52 
800 *5
730 38

*90 27

680 28 
590 29
360 28

510 2*
100 20
500 20
500 23
>600 28

319 7000 69
309 2
288 1

000 572
000 81*

262 5680 138
216
257
303

t520 105
420 84
>930 63

313 2770 *6

322 3160 *0

37* *3500 839
360 *5*00 550

2

181999 28

!900 242

!570

ER 1967 TT

LOAD
(TONSI

243 
219
177
135 
123

109 
114
127 
124
103

98
113
135
155
197

1300
28200
33000

2120
1280
776
*98
3**

3*1

98500
67*00

18900

355401

SEPTEMBER

MEAN 
DISCHARGE

(CESI

2 60P 
1 800
1 700
1 500 

260

130 
930
070 
320
820

400
000
610
660
420

330
310
380
400
100 

100
140
060
400
370

450

2 900
1 800

198660

1968 

JUNC

MCSN
CONCEN 
TRATION
(MR /LI

J08 
187
16?
109
7*i

6? 
50
40 
37
3"

29
28
JT

26
2")

24
2*
23
22

la
17
16
16
22

in A
(THN

121
89
59
30 
16

10 
6
5 
3
2

1
1
I
1

8
8
8
8 
5

5
5
&
6

15

05 270

395
303

2340
1460

?06 ii.u

10443

1
2
3
4
5

6
7
B
9

10

1
2
3
4
5

6
7
8
9
'

I
2
3
4
5

6
7
8
9
0
1

MEAN 
DISCHARGE

270
030
440
840
070

140
450
870
610
290

240
420
330
610
800

870
770
0*0
470
520

100
070
780
710
450

090
630
880
920
560
180

MEAN 
CONCEN 
TRATION LOAD

143 3
110 1

92 1
75
62

52
45
42

0
'

8
7
7
7
7

39
41
42
40
40

39
39
40
42
45

48
49
52
53
51
48

80
90
50
80
81

41
98
12
74
36

27
42
38
61
80

97
07
58
75
72

21
18
9?
94
76

71
43
04
18
53
83

MEAN 
DISCHARGE

750
450
350
400
310

410
810
160
010
320

260
270
020
770
070

OSO
260
160
680
740

600
720
050
"60
270

813
724
626
584
504
476

MEAN 
CONCEN 
TRATION LOAD

46 1
44
4?
41
39

42
47
46
*5
45

94 1
09 I
73
63
58

50
53
63
91 1
97 1

72
60
55
54
54

7
5
5
3

6
3f
6

8

,
1
9
7
2

8
?
3
K,f

4

7 »

4
0
2
8

54 11
53 10
49 8
42 6
34 4
?9 3

MCA 

MEAN fClNC 
DISCHARGE TR »T

439
669
473
451
537

510
306
456
441
517

483
410
4*6
413
406

70
35
49
89
30

1350
1570
1350
1260
1080

764
752
752
752
752

^

ON LOAP
1 (TONSI 

6 1
4 3
3 9
3 a

>3 3

3 ?
2 fl
2 7

>n 4
8 5

8 3
7 0

6 9
4 6
4 «

4 4
4 *

4 3
4 8

7 3

4 1 4
.* 1 r
.1 1 9
0 7

>l 3
f. ?
? 4
0 0
0 0

 



STREAMS TRIBUTARY TO LAKE ERIE

04194022 MAUMEE RIVER AT TOLEDO OVERSEAS TERMINAL DOCK, AT TOLEDO, OHIO 

LOCATION._Lat 41°41 I 06", long 83°28'35", Lucas County, at Toledo Overseas Terminal dock at Toledo, about 1 i

PERIOD OF RECORD. Chemical analyses: October 1962 to September 1968.

REMARKS.--Determinations of suspended solids and dissolved oxygen (DO) furnished by city of Toledo, Division 
Sewage Disposal. No discharge records available.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 196B
01 s- 

SOLVFH
TOT AL SOI IDS

PICA*- CAR- CHLO- PHOS- IRESI- S'JS-
TME S3DIUN Fnr^ATE ^PNATE S'JLFSTE PIQE NITRATE PHQRUS HUE AT PFNDFO 

OATfc (NA) (HC03) (CH3) ( S04 ) (CL) (N33) (PQ4) 1 8f C) SOLIOS 
OCT.
04... '.OIL 3C 17C' 0 "1 4f .4 .°2 "2 
DtC. 
13-... -mb   122 : 53 16

C 94 5

<-°''L

NESS
t'ATE <CA,1U>

XT.

'.4... 216
JtC.
13.. . 2i^

1 A "I .

1C... 2o2

r 7... 162

n&!.. 3jfl
12... 226
13... 318

2?'" Ill

152  > sr Jt 
152 1 5Q Jfl

2j 176 0 70 28

SPECt-
NOM- F1C
CAR- CONO-

BGNATE UCTANCt Tff>-

NbSS MHOSI (PEG O

67 553 7.4 16 5C

UC 412 7.5 5 5C
112 478 3.4 3 4^

116 534 B.5 1 4'.

77 327 7.5 1 SP

126 641 7.5 3 2f
»R 5^5 7.4 ? 15

138 67r 7.5 2 23
123 61R 7.4 7 25

:: :: ::
7.3 1.9 322

XETHY-

L E NF
PER- ULIIF

HISS- CENT ACTIVE

OXYGEN ATION STANCE

.16

__

.C7

.cm

.C6

_
 

_ _ >f-5
 

7.5
7.5 
S.5



HB STREAMS TRIBUTARY TO LAKE ERIE

04194023 MAUHEE RIVER AT MOUTH, AT U.S. COAST GUARD STATION, AT TOLEDO, OHIO

posal plant. 

DRAINAGE AREA. 6,608 sq mi.

EXTREMES.  1987-68:
Specific conductance: Maximum daily, 940 micromhos Nov. 5; minimum daily, 210 micrombos Dec. 23.

Period of record:
Specific conductance: Maximum daily, 940 nucromhos Nov. 5, 1967; 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

17-21, 1968. ' '

analyses wer. 
September.

CCTE

DEC.
05...
26.. . 

JAN. 
02...

FE8.
06... 
27...

14...
APR.
10...
30... 

03.. .
30...

JUNE
11...
13...

JULY
23...

AUG. 
01...
28...

SEPT.
06...

Interruptions in the record wei e due tio malfuni

CHEMICAL ANALYSES IN MILLIGRAMS PER LITERi

TIME

0945
10*5 

10*5

0900 
08*5

0930

16*5

12*5
0830

0900
1500

08*5

1030
1500

J800

9ICAR- CAR-

<HC03I (CO 31 (S0*>

206 0 120
108 0 *6 

1*0 0 73

10* 0 **
178 0 88

19? 0 111

1*0 0 69

188 0 106
136 0 52

178 0 68
176 0 68

176 0 66

20* 0 87 
160 2 60

156 0 60

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN

DAY

1
2
3
4
5

8
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

SPECIF 
OCTOBER

Tr
CONDUCTANCE DISSOLVED 
(MICROMHOS pB OXYGEN 
AT 25°C) (MG/L) 

MAX MIN MAX MIN MAX MIN

560
550
550
550
560

520
500
660
690
650

610
610
620
600
540

570
550
560
650
680

760
750
790
810
BID

810
800
820
660
680
690

360
410
480
480
480

410
420
490
510
520

530
520
460
420
420

440
460
500
550
630

610
670
720
760
770

690
490
540
570
620
640

CHLO-

(CL)

36
13 

1*

16
26

8*

16

*2
16

22
20

2*

30 
2*

28

FLUO-
RIOE 
<(=>

.6

.5

.2

.*

.6

.1

.3

.3

.2

.3

.*

.6 

.5

.3

ctions of

DECEMBER

(N03)

31

9.6

22
28

23
15

28
10

-*

25
28

18

8.7

7.1

, AND WATER TEMPERATURES,

TEMPER 
ATURE

MAX MIN

16
17
17
18
20

IB
16
18
IB
16

16
15
16
16
15

16
17
16
16
15

14
14
14
15
14

12
12
11
11
10
12

13
14
15
16
17

14
14
16
16
15

14
14
14
14
14

14
14
15
15
14

13
13
13
13
12

10
10
8
8
9

10

SPEC

the instr

1967 TO 
DIS

SOLVED
SOLIDS

IRQ C>

*50

51?

25*

376 
522

286

27?

3*6
352

338

292

274

ument. Considerable industrial

SEPTEMBER 1968

NON-
Cap-

ICA.HG) NESS

319 1 50

1*7 32
32"> 1*1

166 81

266 126
208 50

226 112

?00 88

?36 90
?*0 96

230 86

200 66

190 62
320 £vn '?

WATER YEAR OCTOBER 1967 TO

:IFIC
CONDUCTANCE 
(MICROMHOS 
AT 25 °C) 

MAX MIN

710
720
790
910
940

930
900
800
790
770

810
770
750
770
650

790
800
770
_
--

670
670
660
690
730

_
__
_
_
_
 

670
690
710
790
910

890
800
750
720
720

740
730
730
610
570

630
500
730
 
~

640
640
640
650
660

_
 
_..
  .
. _
 

NOVEMBER

SPECI
FIC
COND-

XHDS)

693

76?

3*5

583
8*7

*51

429

512
518

503
6?0

*68

*65

PI

7
R

7

7
7

8 
7

7
7

7

7
7

7
7

.?

.6
 *

.2

.2

.5

.0

.6

.3 

.9

.0

. 4

.4

.3

.4

8.4

5?5 

SEPTEMBER 191

DISSOLVED 
pH OXYGEN 

(K5/L) 
MAX MIN MAX MIN

..
   
 
 
 

_
_ 
 
 
~

_
 
 
 
 

10.1
10.5
9.6
 
 

_
 
 
 
 

__
 
 
 
 
 

 
--
 
 
~

_-
 
 
 
 

_
 
 
 
 

8.9
8.5
8.2
 
 

_
 
- 
 
 

 
 
  -
 
 
 

7
7 

3E

.3

.0

1

TEMPER 
ATURE

MAX MIN

12
13
13
13
10

9
8
8
8
8

8
8
8
8
6

7
7
8
 
 

5
6
5
6
7

.-
 
 
 
 
 

11
12
12
10
9

8
7
7
6
6

7
7
7
6
5

4
4
6

--
 

4
4
4
4
4

 
 
 
 
 
 



STREAKS TRIBUTARY TO LAKE ERIE

04194023 HAUHEE RIVER AT HOUTH, 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 

DECEMBER JANUARY

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)

MAX MIN

DISSOLVED 
OXYGEN 
(MG/L)

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25 °C)

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN MAX MIN MAX MIN

440 390
430 400
440 410
650 440
570 460

12.0
12.3
12.0
12.2
12.2

10.8
11.5
11.2
10.9
11.5

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

360 290 
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

360 330 
380 340 
390 330 
500 340 
420 350

430 380 
440 400 
500 420 
540 440 
500 450

510 460 
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

11.0 10.0 4 
10.4 9.0 6 
10.4 9.1 6 
10.3 8.3 5 
10.5 8.4 4

10.0 8.2 6 
9.5 8.8 6 
9.2 8.5 6 
9.2 8.5 6 
9.5 8.4 5

9.8 8.8 
10.0 8.8 
10.0 9.1 
10.2 9.2 
11.2 9.8

11.5 9.6 
11.5 9.6 
9.7 9.5 

10.3 9.6 
11.0 10.0

11.4 10.1 
11.7 10.6 
11.7 10.7 
11.9 10.6 
11.9 10.8 
11.9 9.9

FEBRUARY

DISSOLVED TEMPER- 
pH OXTCEN ATURE 

(MG/L) (°C>

MAX MIN MAX MIN MAX MIN

10.7 9.5 
10.8 9.9 
10.6 10.2 
11.0 10.2 
11.2 10.3

11.2 Ml. 5 
11.1 10.0 
11.3 10.0 
11.5 10.0 
11.5 10.7

11.7 9.9 
11.9 10.0 
11.9 10.5 
11.7 10.2 
11.6 11.1

11.4 10.3 
11.8 9.1 
11.6 10.5 
11.3 9.8 
11.1 10.0

11.1 9.4 
11.0 9.2 
10.6 9.5 
10.2 9.2 
10.7 9.5

10.3 8.5 
9.6 8.1 

10.2 8.4 
9.6 8.0

580 490

_
 

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25 °C)

MAX MIN

690 610
680 610
630 610
670 620
640 570

620 550
600 540
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
520 390

10.6 9.5
10.6 9.0

MARCH

DISSOLVED
pH OXTCEN

(MG/L)

MAX 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
11.4 8.0
10.4 9.0
12.4 8.0
12.2 8.4

9.4 7.3
10.9 6.8
14.9 8.3
14.9 12.7
12.7 9.9

10.3 9.2
10.5 8.4
10.5 8.5
10.7 9.4
10.8 9.8

10.7 9.2
10.7 9.2
10.3 9.3
10.1 8.9
9.5 8.0
9.0 7.5

1 1
1 1

TEMPER
ATURE
(°C)

MAX MIN

5 3
4
4
4
4

4
3
5
6
6

6
4
4
5
5

6 A
7
7
7

8
7
6
5
7

8 6
8 6
9 7

11 8
12 9
13 11



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 SEPTEMBE 

APRIL MAY

SPECIFIC 
CONDUCTANCE 
(MICBOMHOS
AT 25 °C)

MAX MIN

510 420
500 450
580 460
550 470
510 410

440 380
490 390
510 410
520 410
50O 430

540 460
630 480
600 490
610 510
590 510

620 520
600 540
600 560
580 560
600 540

670 590
640 580
660 560
670 560
670 530

670 600
680 600
620 580
710 600
710 640

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25 °C)

MAX MIN

460 410
540 420

DISSOLVED 
pH OXYGEN

(MG/L)

MAX MIN MAX MIN

8.7 7.3
8.4 7.4
8.0 6.7
8.3 6.7
8.3 7.0

8.0 7.0
8.2 7.1
8.5 7.3
8.2 6.4
9.1 7.5

9.0 7.0
9.0 6.4
8.1 6.9
8.3 5.8
8.2 6.6

7.5 5.5
6.8 4.7
6.3 4.7
5.8 3.0
6.2 4.8

5.7 3.5
6.5 3.8
7.5 4.4
9.2 6.2
8.1 6.3

6.8 5.0
7.7 3.8
7.1 4.5
5.9 4.2
6.9 3.8

JUNE

DISSOLVED
PH OXYGEN

(MG/L)

MAX MIN MAX MIN

7.3 5.8
7.5 5.5

TEMPER 
ATURE(°c>

MAX MIN

13 11
13 11
13 2
13 2
13 1

11 0
11 0
12 0
12 0
12 2

13 12
14 11
14 12
14 13
14 13

16 13
15 14
15 14
17 14
16 14

16 15
17 15
17 15
16 13
15 12

14 12
14 12
14 13
14 13
14 13

TEMPER
ATURE(°C)

MAX MIN

17 16
17 16

SPECIFIC 
CONDUCTANCE
(MICRO MHOS
AT 25 °C)

MAX MIN

680 600
690 630
710 640
660 630
640 590

670 630
690 560
720 620
710 620
650 600

650 560
630 610
650 570
650 570
720 630

700 540
630 540
680 490
550 280
420 270

450 390
500 430
520 430
50O 440
480 440

520 460
570 480
630 410
440 340
430 380
450 380

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25 °C)

DISSOLVED
pB OXYGEN

(MG/L)

MAX MIN MAX MIN

8.0 4.6
7.1 4.3
5.9 4.0
5.8 3.6
7.7 3.5

6.4 2.7
9.8 1.9
4.2 1.2
3.5 1.5
5.7 .9

7.6 .5
5.2 2.2
6.7 2.7
6.5 3.9
6.8 2.8

10.9 3.9
11.2 6.8
6.8 5.0
6.7 5.3
6.6 5.3

6.4 5.0
7.6 4.3
7.5 4.2
8.7 6.1
8.4 6.8

8.1 5.3
7.0 3.7
7.4 5.7
6.8 6.1
7.1 5.9
7.4 6.1

JULY

DISSOLVED
pH OXYGEN

(MG/L)

TEMPER
ATURE
(°C)

MAX MIN

14 13
15 13
16 14
16 14
15 14

16 14
16 14
17 15
17 16
18 16

17 16
18 16
18 17
18 17
19 17

19 18
19 17
18 17
18 6
17 6

17 6
18 6
17 6
17 6
18 6

17 7
17 6
17 6
16 5
16 15
16 15

TEMPER
ATURErc)

580
570
540
540

590
600
590
580
580

600
630
620
660
680
690

510 
500 
5OO 
500

530
550
450
530
540

540
580
590
600
620
650

 
  __ 
__  . ___ _

1.9 0.5
3.2 .2

3.2 .1
2.0 .3
1.6 .1
1.2 .2
2.2 .5
3.6 .1

28 
28
28
28

28
28
28
28
28

28
28
28
27
27
26

26 
27
27
26

27
27
26
27
27

26
27
27
26
25
25



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 SEPTEMBE 

AUGUST SEPTEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

CONDUCTANCE 
(MICROMHOS 
AT 25 °C>

MAX

650
640
630
610
590

610
610
580
570
580

560
570
610
610
570

600
610
600
620
600

80
60
20
00
10

70
00
70
60

480
500

MIN

590
590
600
550
550

520
560
560
550
540

530
530
540
550
520

550
520
500
560
560

520
500
460
450
420

370
400
440
440
430
440

road coal-loading

DISSOLVED 
pH OXYGEN 

(MG/L)
MAX MIN MAX

4
1
1
2
1

2

4
2

2
2
3
3
7

3
3
5
2
3

3
2
1
1
2

3
3
4
4
5
4

5
8
3
1
3

0
8
8

.0
5

5
3
0
0
0

5
0
0
7
7

2
4
5
3
5

3
7
9
8
5
5

MIN

0.6
.1
.0
.0
.0

.3

.0

.1

.1

.1

.5

.6
1.1
1.1
2.0

1.7
1.2
1.6
1.2
1.4

1.4
.7
.1
.0
.0

1.5
.1
.1
.1
.1
.1

04194030 MAUMEE RIVER AT

dock, at Toled0.

TEMPER 
ATURE

MAX MIN

26 24
26 26
27 26
27 26
27 26

27 26
28 27
28 27
29 27
28 27

27 27
27 26
27 26
27 26
26 26

27 26
27 26
27 26
27 26
27 26

28 27
29 28
29 28
30 28
29 27

27 26
26 24
26 25
26 25
26 24
25 24

CENTER C.

EMA KS
Sewage Disp

OAT
id.
04.

CHEMICAL ANALYSES IN

E
TI^E SriPIIPM

(NAI

0915 23

MILLIGRAMS

BICAP-
PONATF

(HC03I

124

PER LITER

CAR

BONATE S

(ro3)

4

CONDUCTANCE 
(MICROMHOS 
AT 25 °C>

MAX

500
530
520
530
560

520
490
470
500
520

520
530
610
580
550

530
560
540
520
530

540
530
540
560
570

560
550
530
570
590
" 

MIN

460
460
440
430
410

420
310
430
430
450

430
440
480
480
450

450
470
510
470
470

460
470
490
500
480

390
370
430
470
370
~

AND 0. RAILROAD DOCK

, WATER YEAR OCTOBER

CHLO-
LJLF4TE PIHf

IS04I I CD

57 34

NITR
(NO

DISSOLVED TEMPER- 
pH OXYGEN ATURE 

(MG/L) (°C>
MAX MIN MAX MIN MAX MIN

2.4 0.
1.2
2.9
1.8
2.0

1.4
5.4
3.6
1.4
.9

1.0
1.5
1.7
2.6
6.8

3.7
.9
.2
.5

1.6

3.3
.5
.7

1.4
.3

1.4
1.8
1.8
.0

3.0
 

, AT TOLEDO, OHIO

1967 TO SEPTEMBER 1968

nis-
SOI VET

PHOS- (PfSI-
UTE PHOOIIS ntlf AT

31 (Pfi4i inr Cl

7.2 1.1 '70

1 25
1 25
1 24
0 26
1 24

0 24
0 24
1 24
1 24
0 24

0 23
0 23
0 23
0 23
0 24

1 24
0 24
0 24
0 23
0 24

0 24
0 24
0 24
0 24
0 24

0 23
0 23
0 23
0 22
0 22
-

S'JS-
PENOED
SOLIDS

 

24
24
23
23
23

23
22
23
23
23

22
21
21
22
22

22
23
23
22
23

23
23
23
24
23

22
22
21
21
20
 

Sail

13...
20. . .
27...
PR .
r3.. .
13...
17...
24...

C 1 . . .
15...
27...
29...
UNF

5. . .
2...

LY
0. . .
7. . .
4. . .
1...

7.. .
4. . .
1...
*. . .

130C   182 
^045 22 19C
111C   166

T945 -- 144
C<345   14C
0945 -- 17C

1CTC 19 206
TOK   174
OR45   144
1,915   12<i

C930   152
OR45   1*2
QR45 15 174

loir   16 r
'.915   17t
T945   192
T915 22 199

^015 2) 176
QQlr   194
0945 -- 1°4
KJC   158

(, 99 
0 1C!
C <*5

n 59
0 62
n 79

n i~n
0 113
0 57

49

r ft*
r: 5°

 > 07

f 63
1 6.4
2 7'
6 03

K3
o 73
J 77
1 59

34 22 1.2 4^8
24

1R
If
?4

- C in 1." 30*
34 -- -- -- --
If, -- -- -- 14"
12 --     3°6

If 70   3r? 77
2C 21   33C 32
2C 23 l.r 35r 42

?2   -- -- 63
22       3«
?4 -- -- -- 34
'7 14 l.r '76 24

3C 12 .fl3 334 2H
2f.       50
74       '1
24 --     41



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

S">ECI- METHY- 
MW- FIC LENF

DFS- BLUE
TISS- CENT arrive

DEC.
11...
20... 

J4N.

IAB.
V ...
11. ..
?C...

252
2*2
27fl

129 587 a.r

117 59° P.?
1?3 6>~3 B.I
12? 615 a. 2

2 '5

1 15
? 15
7 44

7.5 

7.5

7.4
7.5 
7.7

SEPT.
"4... 184 
11... 176 
1R... 176 
75... 176 50 4?7 7.3 ?? 15 2.7 3 

0419S600 PORTAGE RIVE* AT RAILROAD BRIDGE, AT WOODVILLE, OHIO

just downstream 

DRAINAGE AREA. 428

PERIOD OF RECORD. Cbe 
Water temperatures:

REMARKS. I

alyses 
Septe

to September 1968.

at Woodvllle.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, JUNE TO SEPTEMBER 1968

DATE

JUNE

JULY

AUG.

23... 
SEPT.

28...

DIS

CHARGE
TIME (CFS)

1920 12

1800 2.1

BICAR
BONATE
(HC03)

206

2 A*

DIS 

SOLVED
SOLIDS

CAR- CHLO- FLUO- (RESI-
BONATE SULFATE RIDE RIDE NITRATE DUE AT
(C03) (SO*) (CD IF) (N03) ' 180°C>

0 188 11* .7 1.7 690

SPECI- 
NON- FIC
CAR- COND-

HARD- BONATE UCTANCE
NESS HARD- (MICRO-
(CA.MG) NESS MHOS)

368 168 1070

PH

8.0

7.5



STREAMS TRIBUTARY TO LAKE ERIE 

04195600 PORTAGE RIVER AT RAILROAD BRIDGE, AT WOODVILLE, OHIO Continued

SPECIFIC CONDUCTANCE, PH, AND WATER TEMPERATURES, JUNE TO SEPTEMBER 1968 

JUNE JULY

SPECIFIC 
CONDUCTANCE 
(MICROMHOS pH 
AT 25 °C)

MAX MIN MAX

880 670 
790 690
770

810
800
820
830
810

800
790
850
820
810

790
770
720
750
770

740

750
740
790
760
730

730
700
720
740
760

720
680
700
710
750

TEMPER 
ATURE 
(°C)

MIN MAX KIN

24

24
23
24
26
26

26
__
_
__
26

23
19
17
20
27

21

21
19
17
19
19

18
 
_
 
23

19
17
15
16
20

SPECIFIC 
CONDUCTANCE TEMPER- 
(MICROMHOS pH ATURE 
AT 25°C) (°C)

MAX MIN MAX MIN MAX MIN

880 750 28 24 
620 740 27 23 
810 630 25 19 
810 610 26 19 
760 590 26 20

670 500 27 20 
720 580 27 20 
780 600 27 21 
830 390 31 22 
660 380 30 22

720 480 28 21 
760 430 28 22

 

790
740
750
 
~

_
 
_
 
 

_
- 
 
__
 

~

700
680
670
 
~

 
 
 
 
 

_-
 
 
 
 

~  

   
   
   
 
   

--  
  _.
   
 
   

-_ _-
    .
 
  _.
   

SPECIFIC
CONDUCTANCE
(MICRO MHOS
AT 25°C)

MAX MIN

810
770
660
700

940
840
750
940
940

890
840
860
840
820

850
870
940
970
1OOO

940
940
920
930
880
910

700
580
590
650

700
710
700
740
750

790
730
750
730
730

790
800
830
900
860

850
820
720
650
790
740

9.1
9.2
8.7
8.6

8.5
8.8
9.0
9.2
9.3

9.2
9.2
9.1
9.2
9.2

8.9
8.9
8.9
8.8
8.9

8.7
8.7
8.7
8.7
8.6
8.6

7.6
8.2
7.6
7.6

7.9
8.4
8.6
8.8
8.7

8.7
8.6
8.5
8.4
8.3

8.3
8.2
8.2
8.3
8.2

8.1
8.1
8.2
8.3
8.1
8.1

29
30
30
29

26
26
27
27
30

28
30
29
28
31

31
32
33
33
32

25
23
24
24
23
24

25
26
24
24

20
20
21
22
22

24
24
23
23
25

26
27
27
27
24

20
17
17
17
18
17

oov 
870
860
780

1030

1060
1000
1050
910
~

_
880

1020
1030
1030

070
030
070
140
110

170
280
_
 

1080

_
. _
 
 
__
 

760
490
480
450

920
740
720
340
 

_
840
960
890
980

950
960
1000
1030
1010

1070
1170

__
 

1000

_
__
_
 
._
 

8.5
8.8

'

8.5
8.4
8.6
8.4
8.4

8.5
9.1
9.0
9.0
9.0

9.1
9.0
8.9
8.7
8.7

8.3
8.2
8.4
8.2
8.4

8.6
._
_
 
 ..
 

7.7 
8.1
8.0
7.9

7.9
7.9
7.9
8.2
8.0

8.0
8.0
8.4
8.4
8.5

8.5
8.6
8.5
8.4
8.3

.5

.4

.9

.7

.9

8.4
__
_
 
_
~

23
25
26
25

23
24
24
24
22

 
21
23
24
25

25
23
21
21
24

24
28
.  
29
23

19
__
 
 
__
 

16
18
20
21

19
17
18
19
19

_.
18
15
16
18

19
19
19
17
18

19
23
23
23
19

__
_.
 
 
._
 



*  STREAMS TRIBUTARY TO LAKE ERIE

04196800 TYHOCHTEE CREEK AT CRAWFORD, OHIO

LOCATION. Lat 40°55'20", long 83°21'00", In SEJ sec.27, T.I 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 ml.

PERIOD OF RECORD. Chemical analyses: January to September 1968.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, APRIL TO SEPTEMBER 1968 
015- SPECI- 

SOLVED NON- FIC 
SOLIDS CAP- COND- 

015- BIC4R- C4R- CHLO- FI un- (RFSI- H»30- K01HTE UCTHNCE

»PR. 
05... 1745 420 130 4 "8 \<\

3D... 1600 1710 90 1 53 10 
JUNE

4U3. 
14... 1230 19 196 0 112 16

SEPT.

2D...1200 1.9 23B 6 410 24

IF) (N03I 180 C) (CA.HGI NESS WOS)

.2 52 258 171 97 372

.3 9.D 380 290 l\t 568 7.6

.5 1.2 866 606 401 1110 8.3

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

DECEMBER JANUARY

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25°C)

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN MAX MIN MAX

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C)

MAX MIN

DISSOLVED 
pH OXYGEN 

(MG/L)

MAX MIN MAX MIN

TEMPER 
ATURE 
(°C)

MAX MIN

-- -- -- --

-

   

1010 
1030 
1030

1070 
1000 
870 
690 
630

470 
540 
540

1000 
990 
990

1000 
870 
680 
6OO 
440

440 
470 
250

7.8 
7.8 
8.2 
8.3

7.6 
7.6 
7.5

  11.4 
  10.4 
  11.2

~ 1 .8 
.5 1 .6 
.6 1 .6 
.7 1 .6 
.6 1 .5

.2 1 .2

.0 1 .3 
6.9 1 .6

9.4 
9.0 
10.0

10.4 
10.9 
10.8 
11.4 
11.1

11.1 
11.0 
9.2

0 0 
0 0 
1 0

1 0 
1 0 
0 0 
0 0 
0 0

0 0 
0 0 
0 0



STREAMS TRIBUTARY TO LAKE ERIE

04196800 TYMOCHTEE CREEK AT CRAWFOHD, OHIO Continued

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

FEBRUARY MARCH

SPECIFIC 
CONDUCTANCE D I S SOLVED 
(MICROMBOS pH OXYGEN 
AT 25 °C) (MG/L)

MAX

00
50
30
70
2O

90
20
70
80
50

70
00
50
70

MIN MAX HIN MAX HIN

200     10
240     9
310     10
330     10
370 7.6 7.5 12

420
490
520
570
580

650
670
690
750

.7 7.5 9

.7 7.6 9

.8 .6 9

.8 .7 9

.8 .7 10

.8 .7 9

.7 .6 9

.7 .5 9

.7 .6 9

4 9.2
4 9.2
0 9.4
0 9.8
2 6.9

9 7.0
8 6.6
6 9.4
7 9.4
2 9.0

7 9.4
5 9.0
9 8.9
5 9.1

TEMPER 
ATURE

MAX MIN

3 2
4 3
6 2
5 1
6 0

5 0
6' 0
3 1
4 0
3 0

4 0
4 0
3 0
4 0

- "

910
920
920

920
930
950
950

380
880
380

890
890
930
910

8.0
8.0
8.0

8.0
8.0
8.1
8.1

.9 12.4

.8 10.7

.8 10.8

.3 10.8

.9 10.6

.9 10.7

.8 10 . 2

9.9
9.6
9.6

9.6
9.4
9.4
9.3

SPECIFIC 
CONDUCTANCE 
'MICRO MHOS 

AT 25°C)

MAX MIN

570 520 
600 570 
620 600 
620 510 
560 480

540 470 
540 480 
580 540 
620 580

--

_-

 

APRIL

DISSOLVED 
pH OXYGEN 

(MG/L)

MAX MIN MAX MIN

7.9 .6 11.5 11.1 
8.1 .8 11.7 11.1 
8.1 .0 11.5 10.8 
8.1 .8 10.9 10.0 
7.9 .7 10.7 9.9

7.9 .8 10.8 10.1 
8.0 .8 10.8 10.0 
8.1 .9 10.4 10.0 
8.1 8.0 10.1 9.6

-_

._ --

 

TEMPER 
ATURE 
(°C)

MAX MIN

13 11 
12 9 
12 10 
13 12 
12 9

10 8 
11 8 
13 10 
13 11

  -

  -

-_ _

SPECIFIC 
CONDUCTANCE 
(MICROMBOS 

AT 25 °C)

MAX

960
960
990

1000
1000

950
930
900
890
840

800
780
820
840

1020

1030
480
500
45O
500

51O
520
510
520
510

390
330
310
400
480
520

MIN

920
920
940
960
940

900
890
870
840
780

760
730
730
800
820

440
420
400
400
450

490
500
500
500
390

320
300
300
310
400
480

PH

MAX

8
8
8
8
8

8
8
8
8
8

8
8
8
9
8

8
7
7
7
7

7
8
8
8
8

7

2
1
2
3
4

4
6
6
6
7

8
8
9
0
8

6
8
8
8
8

9
0
1
1
0

7
6
4
3
6
7

DISSOLVE 
OXYGEN 
(MG/L)

MIN

7
7
7
8
8

8
8
8
8
8

8
a
8
8
8

8
8

9
9
9
0
1

0
1
1
1
2

1
4
3
4
3

3
6
6
6
7

8
9
0
0

7.7

6
4
2
1
3
6

MAX

11.1
10.8
11.7
12.2
12.5

12.6
13.1
12.8
12.5
12.8

12.8
11.1
13.1
14.3
13.2

12.1
10.6
10.3
10.2
9.9

9.8
9.7

10.2
11.2
11.6

11.7
11.0
8.1

10.9
11.2
11.2

D TEMPER 
ATURE

MIN MAX MIN

9
9

10
10
10

10
10
10
10
10

10
10
10
10
11

10
10
10
9
9

9
9
9

10

8
5
0
1
3

0
4
4
2
4

4
4
1
8
0

6
1
0
9
7

6
6
7
0

10.5

.

9.4 6
8
7
7

10
11

o i;
6
5
8 1.

- 1
1
1

0 13 12

MAY

SPECIFIC
CONDUCT
(MICROM

AT 25

MAX

ANCE
30S
°C)

MIN

PH

MAX HIN

DISS
OXH
(MG

MAX

DLV
SEN
/L)

ED TE
A
(

JIPER-
[ URE°c>

MIN MAX Hlh

1000
1020
1000
1030

1040
1020
910
720
580

610
630
630
680
700

750
730
760
770
780

630
490
440
420
380
500

900
1000
970
990

900
910
720
500
520

580
610
620
630
680

700
720
730
760
630

480
360
420
300
320
380

7
7
7
7

7
7
7
7
6

6
6
6
7
7

7
7
7
7
7

6
6
6
6
6
6

.4

.4

.4

.4

.2

.0

.1

.0

.9

.9

.8

.9

.0

.2

7
7
7
7

5
5
6
6
6

6
6
6
6
6

2
.2
.1

1

.9
8
9
8
7

8
7
8
8
9

.4 7.0
5

.2
2

.0

9
.8
.6
.5
.5
6

7
7
6

1
1
9

6.9

6
6
6
6
6

8
6
5
5
5

6.5

11.1
9.5
9.4
9.5

6.9
6.3
7.3
8.1
7.6

7.6
8.4
8.0
8.2
9.8

11.6
13.3
10.1
10.2
9.4

7.6
7.1
3.7
3.0
3.5
3.8

7
6
6
5

5
4
5
6

9 is la
6 1
0 2

7 la
0 14

6 19 14

.3 16 14
9 1
0 1
8 1

7 14
6 14
7 15

6.8 20 16

6
6
6
7
7

6 21 18
8 2
7 2
0 1

o n
1 16
8 14

5 18 13

7.9 20 13
8
7
7

2 2
5 1
1 1

1 13
5 15
7 14

7.5 18 13

7.0 15 15
3
2
2
2

6 1
8 1
3 1
6 1

3.3 1

5 15
5 15
7 15
7 15
5 15



STREAMS TRIBUTARY TO LAKE ERIE

04196800 TYMOCHTEE CREEK AT CRAWPORD, OHIO Continued

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

JUNE JULY

SPECIFIC
CONDUCTANCE
(MICRO MHOS
AT 25 °C)

MAX KIN

DISSOLVED 
OXYGEN 
(MG/L)

MAX MIN

530
550
610
1030
660

710
740
770

800
800
1250
1100

1040
990
820
780

500
530
520
610
620

660
680
580

770
750
610
620

530
520
750
730

6.7 6.6
6.8 6.7
6.8 6.7
6.8 6.7
6.9 6.8

7.0 6.8
7.0 6.8
7.2 6.9

7.3 7.0
7.7 7.0
7.9 7.3
8.0 7.6

8.1 7.6
8.0 7.0
7.3 6.9
7.3 6.9

4.
7.
9.
6.
6.

6,
7.
8.

10.
12.
7.
7.

7.
7.

11.
10.

,1
.8
,4
,3
,5

,4
,1
.5

.0

.1

.4

.7

.7

.0

.2
,4

3,
3.
6.
5.
5.

5.
5.
5.

5.
6.
5.
6.

5.
5,
5,
5.

,4
.4
.0
.8
,5

,6
.6
.6

.7

.0

.5

.0

.9

.9

.2

.2

16
18
19
20
23

24
26
28

27
25
25
23

24
24
25
28

15
15
16
17
19

20
21
23

21
20
23
22

23
19
18
19

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25 °C)

MAX MIN

DISSOLVED 
OXYGEN 
(MG/L)

SPECIFIC
CONDUCTANCE 
(MICRO MHOS 

AT 25°C)

MAX MIN

DISSOLVED 
pH OXYGEN 

(MG/L)

MAX MIN MAX MIN

TEMPER 
ATURE 
(°C)

MAX MIN

590
620

640
690
700
680
580

580
650
680
710
740

740
760
800
820
840
850

570
590

620
630
670
570
550

570
580
650
680
710

710
720
750
790
810
820

8.3
8.6

8.8
8.8
8.7
8.6
8.2

7.9
8.4
8.7
8.5
8.2

8.2
8.2
8.2
8.3
8.3
8.3

.5

.5

.8

.5

.5

.3

.1

.1

.0

.5

.5

.3

.5

.5

.5

.7

.8

.8

7.9
9.1

9.2
9.6
9.6
8.8
8.7

8.6
8.4
9.3
5.1
5.2

7.7
9.9
10.0
10.7 6
10.3 6
10.8 6

.1

.2

.0

.8

.8

.6

.5

.4

.3

.5

.9

.5

.3

.8

.8

.0

.0

.8

25
24

26
26
25
28
28

28
29
29
30
27

23
23
23
24
23
24

23
20

22
22
22
22
23

24
24
24
26
23

20
18
18
18
18
19

SPECIFIC 
CONDUCTANCE 
(MICRO MHOS
AT

MAX

860
840
820
850
860

870
910
920
950
980

980
000
030
060
070

090
110
120
120
120

120
140
100
120
150

170
170
200
220
1260

25°C)

MIN

810
790
800
820
830

840
860
890
910
930

950
970
980
980
1020

1030
1060
1090
1050
1030

1010
1000
990
980
1110

1120
1060
1060
1140
1170

PH
DISSOLVED 
OXYGEN
(MG/L)

MAX

8.1
8.4
8.5
8.5
8.4

8.5
8.5
8.5
8.5
8.3

7.9
8.1
8.1
8.1
8.1

8.2
8.1
8.1
8.1
8.1

8.2
8.1
8.2
8.2
8.2

8.2
8.2
8.1
8.1
8.2

MIN

7.8
7.7
7.8
7.9
7.9

7.6
7.8
8.0
8.1
7.9

7.8
7.9
7.9
7.9
7.9

8.0
8.0
8.0
8.0
7.9

8.0
8.0
8.0
8.0
8.0

8.0
8.0
8,0
8.0
8.0

MAX

9.1
10.6
10.8
10.5
10.0

10.6
10.1
10.1
9.8
9.7

8.8
11.6
11.5
11.5
11.2

10.7
8.6
7.8
10.1
10.2

10.4
8.4
8.7
8.8

10.1

9.6
9.6
9.3
9.5
9.3

MIN

5.9
5.2
5.5
5.4
5.5

4.5
5.3
6.5
6.0
5.6

6.5
7.1
7.0
6.0
6.0

6.3
6.2
6.0
6.3
6.6

6.4
5.7
4.4
5.3
4.7

5.6
6.2
6.7
7.0
7.3

20 17
22 16
22 17

25 20
24 21
26 21
24 22



STREAMS TRIBUTARY TO LAKE ERIE 99 

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 ml.

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

are given for gaging

CHEMICAL

BIS- :

OCT.
03... 0805 113

NOV.
08... 0904 543

DEC.

JAN.

FEB.

28... 1000 1480
MAR.
02... 0956 1830

APR.

the^maximum specific conductance and the minimum specific conductance of the samples c

station near Fremont (drainage area 1,251 sq mi).

ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
BIS- SPECI-
SOLVED NON- FIC

TOTAL SOLIDS CAR- COND-

257 0 227 42 .8 5.8   646 444 233 922

292 0 183 30 .6 18   574 450 211 828

298 0 188 32 .5 15   592 452 208 888

01-

barge

-

 

8.2

8.4
7.2 

7.5
7.2

7.9

8.0

8.5 
8.5

19... 1830 
SEPT.

28... 1418

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AMD WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DAY

1
2
3
4
5
6
7
8
9

10

11
12
13
14
15
16
n
18
19
20

22 
23
24
25
26
27
28
29
30

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25°C>

MAX

940
950

1000
980
960
960
940
960
960
900

940
950
940
930
940
940
890
830
850
780

760 
780
810
840
840
840
820
810
780

MIN

840
900
900
920
920
920
920
920
890
800

860
900
910
900
900
880
820
760
780
730

730 
720
740
780
800
800
790
760
740

OCTOBER

DISSOLVED 
PH OXYGEN 

(MG/L)
HAX

8.2
8.2
8.2
8.2
8.2
8.1
8.4
8.1
8.3
8.3

_
8.2
8.3
8.3
8.3
8.3
8.3
8.3
8.3
8.2

8.3 
8.3
8.3
 
 
 
_.
_

8.3

MIN HAX MIN

8. 11.1 6.2
8.
8.
8.
8.
8.
8.
8.
8.
8.

_

8.
8.
8.
8.
8.
8.a'.
8.

8. 
8.

12.8 9.0
12.7 9.8
13.6 9.9
14.0 9.4
11.7 9.0
9.2 8.3
8.8 7.5
7.8 5.7
5.7 2.8

7.0 4.7
6.2 4.3
 
-_   .
 
_
_

9.3 2.6
5.3 1.9
6.3 4.5

5.8 4.7
8.2 5.4 4.4

6.2 5.3
 
__     .
__ _ __
_ _ _

8.1

TEMPER 
ATURE

HAX MIN

15
16
17
18
19
18
17
18
17
16

14
14
13
15
16
16
17
16
15
13

12 
12
13
14
12
11
10
10
11

2
3
5
6
7
7

16
17
15
14

13
13
13
13
14
15
15
15
13
12

11 
11
12
12
11
10
9
9
9

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25 °C)

HAX MIN

780
760
780
800
650
620
610
640
640
660

690
690
680
730
750
750
760
790
790
820

820
840
820
790
740
750
800
820
840
820

750
720
680
650
560
540
580
590
600
600

660
640
640
660
700
700
700
710
740
740

750
740
760
720
680
690
750
730
780
760

DISSOLVED 
OXYGEN 
(MG/L)

HAX MIN

11.9 11.0
11.4 11,0
12.0 11.0
11.3 9.4

TEMPER- 
ATURE 
(°C>

MAX MIN



10 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 1968

DECEMBER

SPECIFIC
CONDUCTANCE
(HICROMHOS
AT 25°C)

810
820
790
690
440

460
440
480
510
530

570
510
490
490
520

540
580
590
640
660

640
610
460
410
420

490
530
580
620
630
650

760
760
670
420
410

570
430
360
390
410

420
490
510
540
560
610

SPECIFIC
CONDUCTANCE
(MICROHHOS
AT 25°C)

DISSOLVED 
OXYGEN
(MG/L)

MAX MIN

0.4 9.2
0.2 9.5
0.3 8.8
1.8 10.3
3.0 11.5

3.0 12.7
3.2 12.7
2.9 12.7
3.0 2.9
3.0 2.7

2.7 2.5
2.6 2.4
2.7 2.6
2.8 2.6
3.0 12.7

3.3 12 . 8
3.5 13.0
3.4 12.7
2.8 2.3
3.1 2.5

2.9 1.9
3.2 1.9
3.8 3.2
3.5 3.3
3.5 3.3

3.7 13.5
3.6 13.4
3.4 13.2
3.3 13.2
3.3 13.2
3.2 13.0

DISSOLVED
OXYGEN
(MG/L)

SPECIFIC 
TEMPER- CONDUCTANCE 
ATURE (MICROHHOS
(°C) AT 25°C)

MAX MIN MAX MIN

2
3
3
2
2

2
4
4
4
4

4
Q

6
6
5

3
2
3
4
4

7
8
6
3
2

i
1
1
1
1
1

690 640
750 680
760 710
780 700
825 750

830 760
820 800
_ _

 
 

_
_ _
 
_ __
 

 
 
-_  
 
 

_
 
 
__   .
 

_
_ _
_ _

430 300
300 220
260 220

SPECIFIC
TEMPER- CONDUCTANCE
ATURE (MICROMHOS
(°C) AT 25°C)

JANUARY

DISSOLVED 
pH OXYGEN 

(MG/L)

MAX MID MAX MID

13.2 
3.5 
3.1
3.0
3.1

13.0
12.8
12.6
12.5
12.5

MAX HIN

430 300 
300 220 
260 220

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C)

MAX MIN

11.7 7.4 
11.9 6.6 
10.5 7.2

MARCH

DISSOLVED 
pB OXYGEN 

(MG/L)

MAX MIN MAX MIN

1 0 
1 0 
1 1

TEMPER 
ATURE 
(°C)

MAX MIN

540
570
580
630
650

620
420
390
380
410
440

510
540
570
570
620

420
350
360
350
360
400

11.0
11.5
12.6
13.2
13.1

13.2
13.2
12.4
11.5
10.7
10.1

10.9
11.0
11.5
12.4
12.4

12.4
12.4
11.5
10.6
10.1
9.2



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 1968

APRIL HAT

DAY

SPECIFIC
3ONDUCTANCE
(MICRO MHOS

AT 25°C)

MAX MIN

1 550 440
2
3
4

;80 540
>80 560
340 570

5 660 560

6 590 550
7
8
9

10

11
12
13
14

>80 540
70 550

;80 560
360 530

380 650
350 630
340 630
720 620

15 700 620

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

40 670
20 630
40 650
40 660
30 600

30 680
30 680
50 650
10 660
10 650

50 700
80 710
60 670
30 680
10 660
 

SPECIFIC
CONDUCTANCE
MICRO MHOS

AT 25 °C)

MAX MIN

1 470 410
2
3
4

>00 430
>30 490
)70 530

5 660 570

6
7
8
9

10

370 650
360 620
390 590
340 570
320 550

DI
pH O

3SOLVED TEMPER-
CYGEN ATURE

(IC/L) (°C)

MAX MIN MAX MIN MAX MIN

10.3 9.2
10.
10.
10.

3 9.8
1 9.5
2 9.1

10.3 9.2

11.1 10.3
10.
10.
10.

i 10.4
1 9.3
3 9.3

9.9 9.0

10.1 9.4
10.
10.
10.
11.

2 9.5
9.3

) 9.0
3 7.1

14.6 10.1
14.
12.
15.

3 10.9
) 8.9
3 10.8

14.9 9.3

9.5 8.0
12.
12.
7.

J 7.3
3 7.3
3 6.0

7.4 6.6

8.9 6.7
11.
14.
12.
12.

-

JUNE

DI
pH 0

3 7.6
3 9.3
3 9.6

3 11
3 9
3 10
5 11
3 10

1 9
1 9
2 9
2 11
3 11

3 10
6 11
6 12
7 13
7 12

7 13
7 12
6 12
8 13
8 13

8 14
9 14
8 16
7 13
8 11

1 10
2 9
5 11
4 12

) 8.3 14 12
   

3SOLVED TEMPER-
CYGEN ATURE

(MG/L) (°C)

MAX MIN MAX MIN MAX MIN

7.7 7.3 18 17
7.
6.
6 .

3 6.2 19 16
3 5.8 18 16
2 5.7 19 16

6i2 5.1 20 18

6.4 4.9 23 20
7.

13.
_
-

11 610 550
12
13
14 <
15

330 580
380 610
90 580

330 570

16 690 520
17
18
19

.30 560
360 580
390 620

20 730 680

21 730 710
22
23
24

720 700
740 590
700 610

11.
0.
5.
3.

3.
1.
2.
8.
e!

9
7 f

11.
9.

25 660 610 8.

26 730 640
27
28
29

730 630
20 600

300 560
30 620 560

5.
6.
7^
6.
7.

5.3 26 23
) 4.5 28 24

30 23
30 24

30 27
) 6.6 30 24

3.3 27 22
8.8 26 22
8.0 26 21

7. 26 22
8. 25 23
6. 24 22
4. 23 20
4. 23 21

5. 23 22
4. 23 21
5. 26 23
4. 25 23
1. 25 23

24 22
5. 22 20
6. 22 19
6. 20 18
6. 22 18

SPECIFIC 
CONDUCTANCE
(MICROHHOS
AT 25 °C)

MAX 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
590 550
600 550
630 560
590 570

630 590
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
620 570

DISSOLVED TEMPER-
pH OXYGEN ATURE

(1C/L) (°C)

MAX MIN MAX MIN MAX MIN

12.2 9
14.9 10
12.2 9
11.0 7
8.9 6

10.3 6
11.9 8
9.9 7
8. 6

12. 6

10. 6
7. 4
9. 5
8. 6
7. 5

6. 4
6. 4
8. 4
8. 6
7. 6

8. 6
14! 7
12. 8
8. 6

11. 6

1 . 7
4
6
7
7
7

17 13
19 14
19 14
18 16
17 16

17 14
16 14
17 14
16 14
19 16

19 17
17 14
17 15
18 16
19 16

20 18
19 16
21 16
20 16
19 15

19 14
21 18
21 18
19 16
20 18

19 17
17 16
17 16
17 16
17 16
18 14

JULY

DISSOLVED TEMPER-
pH OXYGEN ATURE

(1C/L) (°C)

MAX MIN MAX MIN MAX MIN

7.4 4.8 24 22
7.7 4.3 24 23
8.3 5.8 23 22

14.9 8.3 24 22
15.0 12.6 23 22

15.0 13.2 25 22
24 23

15.0   25 23
14.4 9.7 26 23
12.9 8.8 25 23

11.7
10.8
9.4
8.0
7.4

5.0
10.8
9.6
7.8
6.6

7.2
6.6
5.2
5.3
8.0

8.8
10.0
10.5
15.0
15.0
14.0

1 27 24
0 27 24
6 27 24
0 26 24
0 26 24

0 26 24
4 26 23
9 26 25
5 26 25
2 26 23

4 25 23
5 26 24
8 26 24
5 26 24
2 26 24

5 27 23
2 27 24
8 28 24
3 28 23
7 27 22
8 27 23



STREAMS TRIBUTARY TO LAKE ERIE 

04198005 SANDUSKY RIVER BELOW FREMONT, OHIO--Continued

SPECIFIC
CONDUCTANCE

DAY (HICROHBOS
AT 25°C)

MAX BIN

1 640 500
2 530 500
3 540 480
4 570 450
5 600 570

6 590 500
7 630 580
8 620 560
9 640 540

10 690 570

1 730 670
2 720 650
3 690 620
4 690 630
5 680 550

6 580 500
7 590 500
8 590 540
9 560 520
0 560 510

1 560 520
2 620 560
3 630 610
4 620 570
5 640 590

6 640 620
7 640 610
8 650 610

29 660 580
30 640 570
31 660 620

AUGUST

DISSOLVED
pH OXYGEN

(K3/L)

MAX BIN MAX BIN

12.4 6.5
11.4 6.3
9.2 5.7
8.0 4.6
8.6 5.5

7.5 5.5
8.8 5.8
8.3 5.4
7.7 1.6
9.3 4.3

7.1 3.1
8.3 5.6
11.8 5.5
11.2 5.3
14.9 8.0

12.6 7.4
7.4 2.7
6.3 3.3
7.5 4.3
6.0 2.8

3.9 1.5
5.3 .2
3.8 .4
5.0 .4
3.4 .0

.0 .0

.0 .0
1.1 .0
9.1 .0

10.0 4.0
8.6 5.3

04199100

X>CATION.--Lat 41°20'06", long 82°34'38", Erie

JRAINAGE AREA. .-385 s

>ERIOD OF RECORD. --Ch
Water temperatures:

Records of dlscha

q ml.

emlcal analyses: June to
June to September 1968.

rge are given for Huron Hi

TEMPER
ATURE
(°C)

MAX BIN

28 22
27 23
24 23
24 23
25 23

26 24
26 24
27 25
27 25
28 26

26 24
25 23
24 23
24 23
28 24

28 25
26 24
26 24
26 25
27 26

27 26
28 26
28 27
28 28
28 26

26 25
25 23
24 23
24 23
27 23
23 22

PERATUR S, W TER YE

SPECIFIC
CONDUCTANCE
(HICROHBOS
AT 25 °C)

MAX HIN

680 610
730 660
740 640
760 610
710 640

730 630
760 720
770 730
760 730
750 720

730 670
760 670
780 740
780 740
770 630

800 720
810 780
790 720
780 710
830 780

850 810
820 800
830 790
810 740
790 730

820 790
840 800
840 820
860 720
890 850

SEPTEMBER

DISSOLVED
pH OXYGEN

(K/L)

MAX HIN MAX HIN

6.5 5.5
5.6 3.4
4.8 2.1
9.1 2.9
7.1 2.2

3.8 .2
5.2 .4
6.1 .5
5.7 1.3
3.3 .0

.6 .0
8.5 .0
5.6 .7
7.6 2.7

10.7 4.2

9.2 3.3
6.4 3.5
4.7 2.1
2.1 .4
1.1 .0

.0 .0

.0 .0
6.6 .0
.0 .0
.0 .0

.0 .0

.0 .0

.0 .0

.0 .0

.0 .0

TEMPER
ATURE
(°C)

MAX HIN

23 22
23 22
23 21
24 22
23 23

23 23
23 22
23 22
23 22
22 22

22 21
23 21
22 20
22 21
25 21

26 21
22 21
22 21
22 21
22 21

23 22
23 21
23 22
23 22
22 21

22 21
21 20
21 20
20 19

   

HURON RIVER BELOW MILAN, OHIO

County on rIght bank at downstream side of bridge on Maso n Road,

September 1968.

ver at Milan

CHEMICAL ANALYSES IN MILLIGRAMS

OIS-

OATE (CFSI

UNE
11. ..1445 406 
13. ..1205 1RB
UlY 
19. ..0915 121
29. ..1215 15 
UG. 
02. ..2145 35
09. ..1900 1120 
EPT. 
ID. ..1830 56

BirAR- CAR-

IHCD1I (C01I (SH4I

122 0 9R

1 84 T 125

164 1 116

THIO- FIUT-

tr.i i <FI

16 .1

28 .1

19 .1

(drainage area 371

PER LITER, JUNE TO

TOTAL 
PHC1S-

(N03I (PD4I

16

11 1.5

sq ml).

SEPTEMBER 1968

DIS
SOLVED NON-
SOLIDS TAR-

IBC ri (CA.xr.i NFSS

298 212 112

SPFfl-
Fir

roNn-

466



STREAMS TRIBUTARY TO LAKE ERIE

04199100 HURON RIVER BELOW MILAN, OHIO--Continued 

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND tiaTER TEMPERATURES, JUNE AND SEPTEMBER 1968

JUNE

SPECIFIC 
CONDUCTANCE DISSOLVED
(MIC
AT

MAX

HDMHOS pH OXYGEN
25°C) (MG/L)

MIN MAX KIN MAX MIN

TEMPER-
ATI(°cRE>

MAX MIN

800
740
760
740
660

700
500
560
640
640

640
620
640
660
680

650
670

600
650
680
650
620

400
370
370 7.6 .5 6.9 6.0
560 7.7 .6 7.9 6.9
620 8.0 .6 9.4 7.9

610 7.9 .6 8.3 6.4
590 7.9 .6 7.5 6.4
610 7.8 .6 8.5 7.5
640 8.0 .7 9.0 8.0
650 8.3 8.0 9.9 7.7

540 8.7 8.3 12.4 9.6
340 8.7 8.4 11.8 6.7

25
27
28
28
28

27
26
24
22
24

24
23
21
23
24

24
25

23
23
25
25
26

26
23
20
20
20

21
20
19
19
22

22
23

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25°C)

MAX MIN

SEPTEMBER

DISSOLVED 
pH OXYGEN 

(MG/L)

MAX MIN MAX MIN

860

890
880
900
910
950

840

850
840
860
890
900

8.1

8.0
8.2
8.1
8.3
8.2

7.8

7.8
7.8
7.8
7.9
8.0

6.6

7.0
7.4
6.6
8.5
9.1

1.4

.8

.1

.3

.6

.0

24

23
22
22
20
20

23

21
20
20
19
17

04200500 BLACK RIVER AT ELYRIA, OHIO 

LOCATION. Lat 41°22'50", long 82°06'15", in T.6 N., R.17 W., Lorain County, at gaging station in Cascade Park at

DRAINAGE AREA. 396 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1962 to September 1968. 
Water temperatures: October 1962 to September 1968.

EXTREMES. 1967-68:

Water temperatures: Maximum, 28.0°c'Aug. 6, 8-10; minimum', lio°C
daily, 304 micronhos Feb. 5.
ny days during January to March.

Period of record:
Specific conductance: Maximum daily, 2,550 micromhos Oct. 10, 1966; minimum daily, 215 micromhos Mar. 13, 1963. 
Water temperatures: Maximum, 28.0°C Aug. 6, 8-10, 1968; minimum, freezing point on many days during winter 

periods.

station PdSS mpl lr°D *"* man|a°e|e ""e^f iltered^clear^when collected Daily^sanples were collected^at this

low flow for industrial use.

CHEMICAL ANALYSES IN MILLIGRAMS

U4TE

OC .
0

N

T

J

F

1*00

1*OC
... 1*00

... 0800

... 1*00

... 1000

... 10*!)
oaoo

1100

0900

1*00

1030
1*00

... 0^00

 US-

ICES) (FE)

11
11

*5
17

39

12t .57
10*

70

26

56

61*
*35

(,0

PER LITER, MATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MAN- BIC«R- C4R-

(MN) (HC03I (m3>

92 0

00
60

40
92 0

176 0

.06
10P 0

116 0

68 0

114 0

52 0
160 0

108 0

(S04)

30*

198
262

?62
238

2?8

--
190

225

?45

?3fl

S7
223

240

CHIO-

(CL)

r\2

130
91

fl5
1*0

14R

--

01

106

I7fl

178

17
163

104

FIUO-

IFI (N03)

.7 53

.8 2.6

.9 ?3

.8 ?0

.7 61

.6 16

-- --
.4 32

. > 52

.5 44

.5 48

.3 15

.1 6.4

.t 47



STREAMS TRIBUTARY TO LAKE ERIE

04200500 BLACK RIVER AT ELYRIA, OHIO--Continued 

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

DATE 
AX.

Y

f

;;

TIME

1115
0900 
1100

0900 
1115 
1500 
0900

2000 
0900

0945 
1600

DIS- MAN- BICAR- CAR- 
CHARGE IRON GANESE BDNATE BONATf. 
(CFS) IFE) (MN) IHC03) (CD3)

1000

1400 
1130 
0800 
1400

1100 
1030 
1600 
1400

TOT4L 
PHOS-

DATE 

OCT.

14.. 
26..

NOV. 

10..
11.. 

DEC.

10.. 
23.. 
28.. 

JAN. 
08.. 
13..

31.. 
FES.
05.. 
06.. 
10..
Id.. 

M»K. 
01.. 
09..
11..

Oil. 
06..
11..

MAY 
08.. 
11.. 
12..

JULY

16..

28.. 
AUG. 
05..

11..
20.. 

SEPT. 
03..

(PD4)

 

.94 

.90 
1.1

.13

.32

.57

.86

.42

.13 

.54

.66

.61

.42 

.92

128 
142
840

262 
507 
115 
81

238 
572

30 
58

29

29 
16 
12 
26

18 
22 
56 
14

DIS 
SOLVED 
SOLIDS 
(RES1-

180 C)

778

536
462

R14

180

841

286

524 

512

284

516

750 
688

.72 .13 

.62 .07

.52 .14

.09 .13

.17 .20 

.30 .16

NON- 
CAR- 

H4RD- 80NATE

(CA.MG) NESS

276 276

306 231

314 225 
278 181

338 282

116 70

388 257

163 103

314 215

282 187

206 123

223 181

258 194 
290 213

38 0 
80 0

80 0

126 0
120 0

102 0

52 0

56 0 

84 0

78 0 
94 0

250 0

131 0 
64 0

SPECI 
FIC 

COND 
UCTANCE

MHOS)

1380

1310

866 
774

1300

318

1270

838 

432

815 

901

524

792

1440 
1180

CHLO- FLUO- 
SULFATE RIDE RIDE NITRATE 
(S04! (CD (F) (N03)

286 95 .5 35

158 103 .4 63 
87 2S .3 17

89 28 .3 8.2

156 42 .5 7.4 
221 52 .4 3.4

114 32 .4 7.5 
127 46 .5 8.S

138 93 .5 60

170 136 .9 68 

188 98 .6 55

258 191 .4 44 
260 119 .6 40

240 255 1.0 .6

144 55 .6 18 
240 106 1.0 52

PFR- 
TFMP- DISS- CENT

4.2 38 
3.6 11

5.1 9

7.0 64 
7.4 3

6.9 4 
7.2 6
6.8 3   r

7.2 1 
12.0 86

6.6 1 
6.9 1

8.0 1 
7.9 1

8.1 1

7.2 1 
12.0 89

7.6 1 
8.0 2

7.2 2

7.2 10 
7.3

7.4 16

7.4 16 
7.6 17

6.4 26

26 2.8 34 
6.4 27 
6.6 27



STREAKS TRIBUTARY TO LAKE ERIE 105 

04200500 BLACK RIVER AT ELYRIA, OHIO.-Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), HATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER

2.....

4..... 
5.....

6..... 
7.....

9.....
10.....

11...., 
12.....

15.....

17.....

19.....

21...., 
22.....

27.....

30..... 
31.....

1

5

1170 1300 866 1300

938   060 318

16.0 11.0    '.0

16.0 =.0    '.0

3lo \\lo 432 775 " 660°77 III ""

432   662   1060 1280

.0 1.0 2.0 4.0    ?1.0 26.0 26.0

.0 1.1 4.0 6.0    21.0 27.0 26.0 

.0 1.0 6.0 6.0    21.0 27.0 26.0

1

5

f,

7

£

10

11
I'
13
1-4
1S

'ft

1R
IP
10

,,

??
?3

7 4

25

P>6

27

?q
30 
31

1 7.1 \1.1    2.1 

1ft. 0 11.0    '.0 
'6.0 '1. 0    2.0

16.0 =.0    '.0

16.1 R.I     ?.1
16.0 R.O    '.0
16.1 7.0    1.0
'6.1 7.0 4.0 l.O 
'-5.0 7. ,3 6.0 l.O

'.5.1 7.1 6.0 1.0
14.0 7.n 6.0 1.0
1 3.0 6.0 6.0 1 .1
13.1 6. 0 6.0 1.3
I'.O 6.0 6.0 1.1

12.0 5.0 6.0 1.0
'?.0 S.o 6.0 1.0

I'.O 4.0    1.0
12.0 4.0 6.0 '.3

I'M 3.0 6.0 !.1
1 2.0 3.0 6.0 1.1
'2.i 3.1 6.1 1.1
i.i.O 4.0 S.O l.O
II. 0 3.0 5,0 l.O

II. 1 3.0 4.0 1.0
10.0 3.0 4.0 1.0

10.1 ?.0 '.0 1.0
'O.o ?.n 3.0 i.o
i 1. o -__ ~t. i 1 - n

.0 1.0 2.0 

.0 1.0 4.0

.0 1.1 4.0 

.0 1.0 6.0

.1 1.0 7.0

.0 1.0 ".0

.0 1.0 P.I

.0 i.o ".a
.0 l.O P.O

.0 1.0 10.0

.0 1.0 10.0

.1 1.1 11.1

.0 l.O   

.0 2.0 12.3

.0 ?.0 12. 0

.0 l.O 1?.3

.0 l.O 12.0

.0 1.0 U.O

.0 1.0 12.0

.0 2.0 12.0

.1 ?.i ia.o

.0 2.0 1?.0

.0 ?.0 12.0

.0 J.O 12.0

.0 2.0 12.0

.0 J.O 13.0
2.1 13.1
7-1    

4.0 
5.0
6.0
6.0

6.0
6.0
6.1

6.0 
6.0

6.0
6.0
6.1

6.0
t>.0

7.0
7.0

7.0
7.0

7.0
7.0
7.0

7 .0

7.0

7.0
R.O

R.O
n."

--- 21.0

21.0 
21.0

22.0
22.0
23.1

   23.0 
   24.0

   24.0
   24.0
   24.0
   24.0
   25.0

   26.0
   26.0

   26.0
   26.0

   27.0
   27.0
   27.0
   27.0
   27.1

   ?7.0
   27.0

   26.0
   ?6.1

26.0 
26.0 
27.0
27.0 
27.0

28.0
  _

28.0

28.0

27.0
27.0
27.0
27.0
27.0

27.0
27.0

27.0
27.0

27.0
27.0
27.0
27.0
27.0

27.0
26.0
26.0 
26.0
26.0

26.0 
26.0

26.0 
26.0

26.0
26.0
26.0
26.0 
26.0

24.0
24.0
24.0
24.0
24.0

24.0
24.0

24.0
24.0

24.0
23.0
23.0
23.0
23.0

23.0
23.0
23.0 
22.0
21.0



106 STREAMS TRIBUTARY TO LAKE ERIE

04200550 BLACK RIVER BELOW ELYRIA, OHIO 

LOCATION.--Lat 41°24'42", long 82°05'45", Lorain County, at Ford Road bridge on north edge of Elyria, 0.7 mile

DRAINAGE AREA.--412 sq mi.

EXTREMES.- -1967.68: 
Specific conductance: Maximum dally, 1,480 micrombos Jan. 23; m 
Water temperatures: Maximum, 28.0°C Aug. 21-24; minimum, freezi 

January.

Period o record:

Apr!
Dissol

to J
Water

mint

and May, July to September 1966; minimum daily, 220
ed oxygen (January to September 1966)

me 1966; minimum daily, 0.0 mg/1 June
emperatures: Maximum, 29.0°C July 3,
r periods.

Maxim
3, 5, 6
1966, J

urn daily
, July 3
line 15,

micr
, 15
, 4,
1967

inimum dally, 250 micrombos Feb. 1. 
ng point on several days during December l

omhos Feb.
.0 mg/1 or
1966.

; minimum,

11, 1966.
greater on several days during

freezing point on many days dui

nd

iring

April

-ing

REMARKS.--Specific conductance values listed as 1,500 micromhos represent values of 1,500 micromhos or greater

discharge are given for Black River at Elyria (drainage sq mi).

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

OIS- BICAR- CAR- CHLO- FLUO-
TIME CHARGE BONATE BONATE SULFATE RITE RIDE

04TE (CFSI (HCt)3l <C03| (SH4I (CLI (F) 
OCT.

5 16 I3C C 224 H2 1.4
C 5.5 82 0 245 °C .9

11.. . 
22... 

N1V. 
05... 26 191

212
158

183

132 

US

.ft

C 1 . . .
27...

APR.
07...
21.. .

MAY
^a.. .
20...

JUNE
n?...
19...

JULY
ID...
24...

AUG.
11...
18...

SFPT.
11 ...
29...

OCT.
11...
22.. .

NOV.

29...
DEC.

JAN.

FER.

WAR.
Cl...
27.. .

07.. .
21.. .

HAY

29.. .
JUNE
(.2.. , 
19. . .

JULY 
16.. .
24.. .

AUG. 
11...
18...

SEPT.
11...
29...

1715 4C
1740 351C

0815 328
1350 68

1645 74
141^ 385G

1620 351
16LO 4°

CB1C 16
16&C 265

G9iO 12
C92C 62

16CO 124
0930 <3.R

TOTAL
PHOS-

55
32

43

28

6?

55
17

9.r
12

IB

15

7.6 l.l

24 1.6

25 2.3
67 10

128
62

H^
126

144
84

142
114

54
114

20
as

82
110
DIS

SOLVED
souins
(OESI-

682
64C

67u

75P
212

340
538

202

344

340

424

313
712

0
1

f
2

^
r

-
^

r^

n
r

S
C

H«OD-

224
242

312

37T
134

218
31C

136

2'4

1°4

21?

19C
28>:

24°
63

114

214

150
57

1D4

15r
1 r c

197
135

13C
?3^

NON-
CAR-
RONAT=

117
175

2C2

265
83

128
203

67

UK

1C1

146

123
19C

116
2C

4 n
62

72
14

26

118
44

132

5C
14?

SPECI-
Fir

COK'O-
UCTANCE

MHOS)

H7C
992

115r

I4rr

11H>
331

543
838

3?3

536

568

667

613
124C



STREAMS TRIBUTARY TO LAKE ERIE

04200550 BLACK RIVER BELOW ELTRIA, OHIO--Continued

SPECIFIC CONDUCTANCE, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER TEAR OCTOBER 1967 TO SEPTEMBER 1968 

OCTOBER NOVEMBER DECEMBER

DAY

1
2
3
4
5

6
7 
8
9

10

11
13
13
14
15

16
17
18
19
30

21
22

34
35

36
37
38
39
30 
31

DAY

1
2
3
4
5

6
7
8
9

10

11
13
13
14
15

16

18
19
30

31
22
33
24
25

36
27

SPECIFIC
CONDUCTANCE
(MICRO MHOS

AT 25 °C)

MAX HIN

1030 1000
1100 1030
1130 1030
1100 1010
1130 1070

1130 1060 
1080 1060
1130 1000
1160 1060

1170 1130
1360 1130
1300 1060
1200 960
1100 980

1100 900
1000 830
1080 770
1080 1030
1080 960

1080 1000
1110 990
1120 1030 
1170 1110
1340 1100

1270 1180
1380 1140
1380 1070
1310 1100
1140 1060 
1340 1130

SPECIFIC
CONDUCTANCE
(MICRO MHOS
AT 35 °C)

830 780
870 770
1010 830
1040 940
1220 980

1050 1010
1060 1000
1030 910
1120 1000
1130 1050

1130 1130
1150 1050
1140 1080
1170 1140
1160 1080

1310 1070

1360 1080
1380 1360
1430 1340

1400 1340
1400 1390
1480 1350
1370 1340
1380 1330

1330 1180
1300 1130

DISSOLVED
OXYGEN
(MG/L)

MAX HIN

j
.6
.5
.7
 8

.5 

.5

.5

.5

.4

.4

.5

.8

.6

.6

.4

.5
^2
.4

.3
  ®
'.9

.8

.0

.1
_ 5
.8
.9

.5

.4

.3

.1

.9

.9

.1

.4

.2

.1

.0

.2

.4

.3

.5

.6

.6

.0

.2

.3

.2

.5 

.7

.7

.9

.3

.4

.1

.2

JANUARY

DISSOLVED
OXYGEN
(MG/L)

11.4 10.8
11.3 10.7
11.0 10.4
10.7 10.3
10.5 10.0

10.3 9.9
10.4 9.9
10.3 9.9
10.5 9.9
10.3 9.9

10.4 10.0
10.3 9.9
10.4 9.9
10.4 9.4
10.6 9.9

10.8 10.5

11.0 10.3
11.7 10.7
11.9 10.4

13.3 11.1
13.6 11.7
 
__ __
~

_
 

SPECIFIC
TEMPER- CONDUCTANCE
ATUBE (HICROMHOS
(°C) AT 25°C)

MAX HIN MAX HIN

17 13 1330 870
19 14 980 680
30 17 1000 910
31 17 1060 780
21 19 920 840

17 13 940 850 
19 16 1020 940
19 16 1000 900
16 14 1040 940

16 13 1030 980
15 13 1060 860
16 12 960 870
16 13 970 910
17 13 940 900

19 16 1000 930
18 16 1030 840
17 14 1140 1030
14 12 1120 980
13 9 1020 100O

14 11 1040 960
13 10 1100 960
14 9 1140 1000 
16 13 1160 1130
16 13 1140 1080

13 10 1130 1040
12 11 1040 970
13 9 1010 940
12 8 1150 970
14 9 1360 1130 
14 11

SPECIFIC
TEHPER- CONDUCTANCE
ATURE (HICROMHOS
(°C) AT 35 °C)

3 280 350
3
2
3
3

3
2
3
3
3

3
3
3
3
3

3

4
3
3

4
3
2
3
3

3
3

360 380
400 330
_  
 

_
   
_ , .  

 
 

_
 
   
   
 

-

II II
_ _
 

 
_ , _
 
__  
 

__
 

DISSOLVED TEMPER-
OXYGEN ATURE
(MG/L) CO

MAX HIN MAX HIN

6.3 4.9 18 14
5.3 4.
5.3 5.
5.5 5.
6.5 5.

6.8 6. 
7.1 6. 
7.7 7.
7.5 7.
7.4 7.

7.3 7.
7.4 7.
8.3 7.
8.9 8.
9.2 8.

8.8 8.
8.6 7.
8.4 8.
9.0 8.
8.4 8.

8.3 7.
7.8 7.
7.7 7. 
7.8 7.
7.8 7.

7.8 7.
8.1 7.
8.6 8.
8.8 8.
8.4 8.

15 14
13 13
14 10
10 7 

7 4
8 4 
8 7

10 6
11 7

12 9
13 10
11 8
9 7
7 6

7 3
9 5
8 6
7 6
7 4

8 4
9 6 
8 6
7 4
8 4

8 6
7 4
5 2
5 2
5 3

FEBRUARY

DISSOLVED TEMPER-
OXYGEN ATURE
(MG/L) CO

2 1
3 3
3 1
_ _
~  

_ _
   
_ _
   
   

_ __
   
   
 .. ....
   

_- __

_ _
__  
  -_

_ _
__ «-
   
.._ ..
   

_ _
   

SPECIFIC
CONDUCTANCE
(MICHOMHOS
AT 25 °C)

MAX HIN

1360 1300
1300 880
1100 950
990 970
1070 970 

1070 980
1040 990 
1080 1040
1060 1030
1160 960

1080 890
940 890
920 860
900 860
910 850

960 900
, 930 870

900 850
930 890
950 900

930 860

 
 

-_
870 820
930 800
920 850
930 860 
900 800

SPECIFIC
CONDUCTANCE
(MICRO MHOS
AT 35 °C)

DISSOLVED
OXYGEN
(MG/L)

MAX HIN

8.3 8.1
8.1 6.7
8.4 7.7
8.9 8.4
8.9 8.6

s'.s s'.i
10.7 9.5
11.1 10.7
10.7 10.3

10.5 10.0
10.8 9.8
11.0 10.1
10.1 9.6
10.3 9.9

9.9 9.7
10.1 9.8
10.1 9.5
10.0 9.3
9.5 9.1

9.1 8.3

-_
 

__
12.4 11.7
11.9 11.5
11.8 11.2
11.3 11.1 
11.7 11.0

MARCH

DISSOLVED
OXYGEN
(MG/L)

TEMPER
ATURE
(°C)

MAX HIN

7
9
6
4
4 

4
6 
6
6
7

6
7
7
6
4

3
3
4
6
6

._  

  _-
   

_-  
1 0
1 0
2 1
1 0 
2 1

TEMPER
ATURE
CO 

MAX MIK



STREAMS TRIBUTARY TO LAKE ERIE

04200550 BLACK RIVER BELOW ELTRIA, OHIO--Continued

SPECIFIC CONDUCTANCE, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER TEAR OCTOBER 1967 TO SEPTEMBER 1968 

APRIL MAY JUNE

DAY

SPECIFIC
CONDUCTANCE DISS
(MICROMHOS 0X1

SOLVED TEMPER-
10 EN ATURE

AT 25 °C) (MG/L) (°C)

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
V4
 >5

26
27
28
29
30
31

MAX MIN MAX

..
_ _
 
   
 

560 540
580 530
680 580
650 610
660 620

720 650
720 680
710 670
750 690
740 680

790 740
810 760
S30 780
860 820
860 830

860 830
830 770
860 820
860 780
840 580

,.60 610
750 660
73O 640
690 660
770 710
 

MIN MAX MIN

_ _
_ _
 
__ «
   

10 8
11 8
13 10
14 11
13 11

14 9
16 13
16 12
17 13
16 12

T» 12
* 12
14 13
17 13
15 14

16 14
17 13
17 13
15 12
13 10

11 9
14 10
16 11
16 11
16 13
   

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25 °C)

MAX MIN

790 750
810 760
840 790
840 770
800 710

770 720
810 760
S50 800
870 850
900 850

850 650
690 500
520 440
480 450
590 480

580 440
570 470
590 550
590 520
600 530

610 570
610 590
660 610
670 630
670 630

700 600
600 380
390 310
360 310
460 330
460 410

JULY

DAY

SPECIFIC
CONDUCTANCE DIS
(MICROMHOS OX1

SOLVED TEMPER-
IGEN ATURE

AT 25°C) (MG/L) (°C)

1
2
3
4
5

6
7
8
9

10

11

13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX MIN MAX

..
  __ _
 
_._   .._
 

_
 
 
__    

840 800

860 840

880 840
890 840
940 890

940 680 .7
900 670 .6
880 740 .5
840 670 .5
880 840 .3

870 830 .0
850 510 .0
730 560 . 1
630 460 .2
580 500 .2

660 550 .8
700 630 .7
690 640 .6
770 690 .7
880 750 .0
880 780 .5

MIN MAX MIN

_ _ _
_ __  _
     
_. _ _

   

_ _
_ _

 
__ __   .

24 23

26 22

26 22
27 23
26 24

.7 25 23

.9 27 24

.0 27 24

.9 27 23

.7 27 23

.1 27 22

.7 26 23

.3 25 22

.0 22 22

.5 24 21

.2 25 21

.2 24 22

.2 25 22

.2 24 21

.3 23 21

.8 24 22

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25 °C)

MAX MIN

880 770
1030 880
1030 890
920 880
960 910

1000 960
97O 880
920 870
960 830

1070 960

1100 1070

1130 1060
1060 990
1040 950

1060 740
1050 620
710 640
750 700
750 670

830 740
850 810
900 840
930 S70
960 910

1120 960
1130 980
1040 990
1140 1020
1130 1090
1120 1100

DISSOL\
OXTCE»

FED TEMPER
ATURE

(MG/L) (°C)

MAX MIN MAX MIN

AUGUST

DISSOL1
OXTCE^

18 13
18 12
17 14
17 14
15 13

17 12
17 12
18 14
19 16
20 16

17 15
15 13
15 13
15 14
18 15

18 17
18 17
17 17
17 14
17 14

18 16
20 18
17 16
17 16
19 14

18 17
17 15
14 14
14 14
16 14
16 14

rED TEMPER-
I ATURE

(MG/L) (°C)

MAX MIN MAX MIN

3.0
3.2
3.6
4.2

.8 24 22
L.2 24 22
L.5 25 22
L.3 25 23

3.8 1.9 25 23

3.8 1.6 27 24
 

4.4
4.4
4.4

6.6
6 .6 
6.8
5.6
3.2

2.6
4.4
4.0
7.1
6.5

4.9
3.5
3.1
3.3
3.1

_
 
 
 
 
 

27 25
.6 27 24
.3 27 24
.6 26 23

.1 24 21

.6 24 20 

.4 24 21

.9 26 22

.2 26 22

.0 26 23

.0 25 23

.5 25 22

.6 26 23

.0 27 24

.0 28 25

.6 28 26

.6 28 26

.5 28 27

.9 27 24

24 21
23 20
23 19
23 19
23 19
24 19

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25°C)

MAX MIN

560 460
550 530
67O 550
700 670
73O 690

780 700
730 71O
750 710
710 670
690 660

770 650
810 740
840 810
880 840
890 790

830 710
780 680
810 680
890 810
920 860

900 870
930 880
940 910
920 860
860 690

S60 720
_  ..
  _

 
-- __
 

SPECIFIC
CONDUCTANCE
(MICROMHOS

AT 25 °C)

MAX MIN

1100 1050
1110 1030
1240 1060
1290 1240
1240 810

1000 7OO
920 740
840 780
840 7SO
840 700

820 420
760 700 
840 680
800 720
800 750

860 740
940 780
970 820

1010 880
1040 920

1060 960
1040 960
1100 880
1160 920
1110 980

1120 1020
1170 1060
1320 1170
1250 1200
1310 1150
 

DISSOLVED
OXTCEN
(MG/L)

MAX MIN

SEPTEMBER

DISSOLVED
OXTCEN
(MG/L)

MAX MIN

_
__   _
   
__ _ .
 

_
 
   
__ __
 

.-

H II
.. __
 
_
__ . _
_..  
_. _ .
 
_
   
__  
__   _

3.2 4.3

5.1 3.2
4.7 3.1
4.5 3.2
3.8 3.4
_  
 

TEMPER
ATURE
(°C)

MAX MIN

16 16
18 16
19 17
20 18
22 18

23 20
25 21
25 22
26 22
26 23

27 23
26 23
23 21
24 19
24 21

23 21
22 19
22 18
24 20
23 2O

22 19
24 21
36 21
24 23
i3 22

23 22
. _   _

_
   
  .   _
   

TEMPER
ATURE
ro

MAX MIN

22 21
23 20
24 20
25 21
24 22

23 21
22 19
22 19
22 20
22 21

21 19

22 18
22 19
22 19

23 19
23 21
23 21
22 21
23 21

24 21
23 22
24 22
24 22
23 21

21 18
19 17
19 17
18 16
19 15
   



STREAMS TRIBUTARY TO LAKE ERIE los* 

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO

LOCATION._Lat 41°23'44", long 81°37'45", in T.6 N., R.12 W., Cuyahoga County, at gaging station on right bank 
140 ft downstream from highway bridge on Old Rockside Road, 1 mile northeast of Independence, and 3 miles 
downstream from Tinkers Creek.

DRAINAGE AREA. 707 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1948 to September 1949, July 1965 to September 1968. 
Water temperatures: October 1948 to September 1949, October 1952 to September 1968.

EXTREMES  1967-68:
Sediment concentrations: Maximum daily, 1,680 mg/1 July 17; minimum daily, 8 mg/1 Aug. 26. 
Sediment loads: Maximum daily, 21,000 tons Jan. 30; minimum daily, 3.9 tons Oct. 16.

Period of record:
Water temperatures (1948-49, 1952-67): Maximum, 31.0°C Aug. 18, 1949; minimum, freezing point on many days

during winter periods. 
Sediment concentrations (1950-R8): Maximum daily, 4,800 mg/1 Aug. 21, 1960; minimum daily 1 mg/1 Sept. 4,

Sediment loads (1950-68): Maximum daily, 51,400 tons Mar. 5, 1964: minimum daily, 0.25 ton Sept. 4, 1955.

REMARKS  Continuous recorder installed in gage house. 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 collected for the period April to September. Specific conductance 
values listed as 1 500 micromhos represent values of 1,500 micromhos or greater, due to instrument limitations. 
Interruptions in the record were due to malfunctions of the instrument. Diurnal fluctuations caused by power- 
plants above station. Water diverted into Ohio Canal at Brecksville, 6 miles upstream from station bypasses 
station. Loads computed by subdividing day on June 12, 16, 24, July 22, 23, Aug. 1, 17, 18, Sept. 6, 7, 22-24.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, APRIL TO SEPTEMBER 1968

CHS- SPECI- 
SQLVEO NON- FIC

nis- BICUR- cjo- CHLO- FLUO- IRFSI- H«BO- BONSTF UCTANCE 

DATE (CFS» (HCmi (C.03] (S04( (CD (1=1 (N031 lS r ft (C«.MG» NFSS MHOS!

03. ..1145 S5fl 1C6 - 111 82 
16. ..1310 640 124 f 1-ir lOC 

JUNE

JULY

1R...C"45 40C 102 0 68 T 
AU3. 
08...   30C 142 ? 104 "5
><>... 1245 187 160 C 126 ?4T 

SFPT.

24...C9C4 580 120 0 96 71

.3 14 T>6 194 1C7 668 

.4 15 442 '1R 117 74°

.4 16 552 241 126 °19

.<, fl.2 402 215 1C5 667

SPECIFIC CONDUCTANCE, DISSOLVED OXYGEN, AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1988 

	OCTOBER NOVEMBER DFCEMBEB

SPECIFIC SPECIFIC SPECIFIC
CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER- 

DAT (MICROMHOS OXYGEN ATURE (MICROMHOS OXYGEN ATURE (MICROMHOS OXYGEN ATUHE 
AT 25°C) (MG/L) (°C) AT 25°C) (MG/L) (°C) AT 25°C) (MG/L) (°C)

MAX MIN MAX MIN MAX MI N MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

1   ~     ~   1500 1130 7.1 5.8 13 11 1080 820 10.6 10.0 5 4
2       ~ --   1500 930 6.8 5.9 13 12 1500 1030 10.4 9.8 5 4
3   "         990 840 7.9 6.6 12 11 1130 580 11.4 5.9 5 4
4             1120 890 7.7 6.9 11 10 850 580 11.8 11.3 4 3
5         ~ ~ 1030 860 8.3 6.8 10 8 910 700 11.5 10.9 5 3

6         ~   1150 940 8.4 8.0 8 7 1010 880 10.9 10.2 6 5
7             1220 1120 8.6 8.2 7 7 1500 860 10.2 9.3 8 6
8             1170 1020 8.2 7.8 8 7 890 770 9.7 9.4 7 7
9         ~   1310 1100 8.0 7.6 9 8 780 740 9.6 9.5 7 7

10             1180 1120 7.9 7.5 9 8 850 770 9.7 9.5 7 7

11 1100 1040 5.0 4.4     1315 1120 7.5 7.0 10 9 920 740 9 7 8 0 77
12 1180 1040 5.2 5.0 -   1280 990 7.5 6.7 10 10 850 720 9\6 8.0 8 6
13 1260 1100 5.3 5.0     1040 820 8.4 7.4 10 7 870 740 8.2 8.0 8 8
14 1350 1150 5.3 4,7     1140 980 9.1 7.9 8 6 910 790 8,4 8.2 8 8
15 1300 1160 5.1 4.4     1300 1140 9.2 8.2 6 5 800 740 9.3 8.4 8 7

16 1210 1120 4.6 4.2     1500 1310 9.6 9.0 6 5 830 720 9.3 8.2 7 7
17 1190 1090 6.4 3.8     1500 1370 9.9 9.1 6 6 880 760 9.1 8.2 8 7
18 1130 950 6.9 5.8     1440 860 9.8 8.3 7 6 1200 800 9.1 7.9 10 8
19 1110 780 8.3 3.0 14 12 880 81O 10.0 9.0 65 850 670 9 4 9 1 10 9
20 850 750 7.6 6.6 13 11 860 800 10.6 9.2 6 5 75O 660 9J4 9.0 9 9

21 1030 850 6.8 6.4 13 11 940 830 10.0 9.0 65 750 700 9 2 8 1 10 8
22 1500 1030 6.8 6.3 12 11 990 810 9.3 8.5 8 6 880 620 10.3 8.2 13 10
23 1500 1250 6.7 6.4 12 11 870 700 10.9 8.7 7 6 700 570 10 6 9 6 10 8
24 1500 1220 6.6 5.9 13 11 730 680 11.6 10.8 6 5 1000 700 11.1 10.6 8 7
25 1500 1070 6.2 5.4 13 12 800 700 11.3 10.9 6 5 1130 820 13.3 11.1 7 7

26 1140 1040 6.7 5.7 12 11 770 680 10.9 10.6 6 5 1110 720 13.8 12.3 7 6
27 1040 980 6.7 6.3 11 10 800 680 11.3 10.7 5 4 830 810 14 2 13 3 6 4
28 1080 1020 7.0 6.4 10 9 1120 710 11.3 10.4 4 4 1040 780 13.3 12.9 6 5
29 1080 1000 7.5 6.9 10 9 920 720 11.2 10.8 4 3 1200 930   76
30 1500 990 7.1 6.6 10 9 1050 800 10.8 10.2 5 4 1270 1040     76
31 1490 1400 6.6 6.0 11 10             1160 960     76



STREAMS TRIBUTARY TO LAKE ERIE

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO Continued 

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

JANUARY FEBRUARY MARCH

SPECIFIC 
CONDUCTANCE 
(MICRO MHOS 
AT 25°C)

MAX MIN

1040 950 
1130 000 
1140 030 
1390 140 
1280 170

1270 140 
1470 170 
1370 230 
1490 320 
1380 240

1460 240 
1360 290 
1330 240 
1320 270 
1380 130

1540 170 
1480 310 
1360 260 
1430 350 
1560 430

1620 450 
1540 470

ii ii

SPECIFIC 
CONDUCTANCE 
(MICRO MHOS 
AT 25 °C)

MAX MIN

810 670 
780 670 
680 610

680 610 
720 630 
720 630 
740 630 
810 670

1040 660 
790 660 
950 720 

1060 870 
900 620

780 590 
840 700 

1010 840 
1150 980 
1250 1010

1430 880 
970 780 
1040 880 
950 560 
650 580

750 650 
780 670 
760 670

DISSOLVED
OXYGEN 
(MG/L)

MAX MIN

:: ::

i: ii

ii ::

ii ii

1.0 9.8 
0.2 9.8 
0.3 9.9 
0.9 10.3

0.7 10.2 
0.3 9.8 
0.2 8.7 
1.1 10.2 
1.0 7.1

APRIL

DISSOLVED 
OXYGEir 
(MG/L)

MAX MIN

8.6 8.1 
8.1 7.0 
8.8 7.6

9.3 8.4 
8.3 8.2 
8.3 7.9 
8.1 7.7 
8.1 7.7

8.1 7.4 
7.7 7.1 
7.5 6.8 
7.4 6.5 
7.9 6.6

8.8 7.9 
8.1 7.1 
7.4 6.8 
7.4 6.2 
7.0 6.1

7.1 6.2 
7.8 6.7 
7.4 5.3 
7.7 5.6 
8.8 7.7

8.9 8.1 
8.2 7.6 
8.1 7.4

SPECIFIC SPECIFIC 
TEMPER- CONDUCTANCE )ISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER 
ATURE (MICHOMHOS OXYGEN ATURE (MICHOMHOS OXYGEN ATURE 
(°C) AT 25°C) (MG/L) (°C) AT 25°C) (B3/L) (°C)

MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN

6 
5 
6 
6 
6

4 
5 
5 
5 
4

5 
5 
4 
5 
5

5 
5 
5 
5 
5

5 
4 
4 
3 
2

2 
3 
3 
2 
2 0

MAY JUNE

SPECIFIC SPECIFIC 
TEMPER- CONDUCTANCE DISSOLVED TEMPER- CONDUCTANCE DISSOLVED TEMPER 
ATURE (MICHOMHOS OXYGEN ATURE (MICROMHOS OXYGEN ATURE 
(°C) 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

13 12 
14 13 
14 12

12 10 
13 12 
14 13 
14 13 
14 13

14 12 
16 13 
16 14 
17 15 
16 13

14 13 
15 13 
15 14 
16 14 
16 15

15 14 
16 4 
17 6 
16 4 
14 1

12 0 
14 2 
14 3



STREAMS TRIBUTARY TO LAKE ERIE 

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO Continued

SPECIFIC CONDUCTANCE, DISSOLVED OXYGEN, AND HATER TEMPERATURES, HATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SPECIFIC

DAY

1
2
3
4 
5

6
7
8
9

10

11
12

14
15 

16
17 
18
19

21 
22
23 
24
25

26
27
28
29
30
31

COND [TCTANCE
(MICROHHOS 
AT 25°C)

MAX

._
_
_
 

_
 
 
 

_
 

_
 

_
 

800
770

760
900
890

1040
1020
1090

MIN

_.
_
_ 
 

_ 
__
_
 

__
 

_
~

_
 

"

400
540

570
500
580
690
610
670

DISSOLVED TEMPER-
OXYGEN ATURE 
(MG/L) (°C)

MAX MIN MAX MIN

_
_ _ _  
_ _ _ _

~  

_ __ _  
  _ __
  _ _   .

  ~

_ _
  ~ ~  

_ _
_-  

_ _
   

~ " - -

5.2 4.6 24 23
4.8 4.2 25 23

4.3 4.2 25 23
4.2 3.8 24 23
4.6 4.0 25 23
4.9 4.2 24 23
5.2 4.4 23 21
5.0 4.2 23 22

SPECIFIC
CONDUCTANCE DISSOLVED
(MICROMHOS OXYGEN 
AT 25 °C) (BG/L)

MAX MIN MAX MIN

1120 470
610 380
880 560
780 600

980 530
980 550
870 490

1280 520
1200 500

990 610
1270 520

1160 450
1190 770 

1440 550
820 480 
880 570

1100 560

1270 770 
1400 610

1260 820
1110 730

1140 530
1080 760
1190 560
1460 720
1410 720
1380 650

.6 3.2

.4 4.5

.0 4.4

.4 3.9 

.4 3.5

.3 3.8

.6 4.2

.2 3.9

.1 4.0

.0 3.7

.0 3.7

.1 3.9

.7 3.7

.7 2.5 

.2 3.0

.7 3.6 

.8 3.8

.0 4.4

.0 3.1 

.7 2.6

.3 2.7

.4 3.0

.6 2.9

.7 3.1

.7 3.0

.9 3.3

.3 3.7

.4 3.6

SUSPENDED SEDIMENT, WATER YEAR OCTOBER

D
PI

1
2
3
4
5

6
7
a
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

&
7
a
9
0
i

OCTOBER

MEAN
MFAN CONC

213
185
187
172
162

150
138
174
342
202

173
160
150
163
148

132
168
420
632
392

248
202
190
196
211

202
193
193
155
133
148

N-

2
8
0
7
6

5
3
7
2
2

7
6
5
6
3

1
5
5
1
3

7
2
9
1
3

2
9
9
4
1
3

NOVEMBER

MFAN
MEAN CONCEN-

13 163 16
9.0 764 44

1C 470 36
7.9 460 36
7.0 354 31

6.1 298 31
4.9 283 33
B.O 262 27

30 241 25
12 224 23

7.9 217 24
6.9 38B 29
6.1 310 30
7.0 294 31
5.2 326 28

3.9 354 31
6.8 470 35

40 1190 75
75 1130 19
35 732 43

18 585 38
12 650 40
9.7 902 53

11 803 46
13 764 44

12 682 41
9. 620 39
9. 550 37
5. 500 37
4. 450 37
5.

TEMPER
ATURE
CO

MAX MIN

24 22
24 22
24 23
24 23 
25 23

25 24
25 23
26 24
26 24
25 23

23 21
23 21

24 22
25 22 

25 23
25 23 
25 23
25 23

27 25 
27 26
28 26 
28 27
27 25

25 23
23 21
22 20
22 19
22 19
22 20

SPECIFIC
CONDUCTANCE DISSOLVED
(MICROHHOS OXYGEN 
AT 25°C) (MG/L)

MAX MIN MAX MIN

1350 1000
1290 930
1320 810
1290 460 
1420 580

1470 740
1080 430
770 490

1040 670
1340 480

1390 780
1470 690

1430 750
1320 870

1550 670 
1330 730
1930 700

1730 770 
1380 990
1130 520 
730 490
1140 570

1160 750
1250 550
1370 870
1390 920
1360 680

.9

.9
< 5
- 5

_ 7
.9
.1
.7
.6

.2

.2

.0

.5

.5 

.5

.4

.6

2 
.5
.1

.2

.1

.0

.3

.3

.6

.4

.3

.6

.6

.4

.9

.1

.8

.3

.0

.4

.0

.5 

.5

.1

.5 

.4

.2

.8

.6

.5

.7

.6

.8

.8
 

TEMPER
ATURE

MAX MIN

22 20
21 20
21 19
21 19

22 21
22 21
21 19
21 19
21 19

21 20
21 19

20 18
21 18

22 20 
22 20
22 20
22 20

22 20 
22 21
22 21 
22 21
22 21

21 19
19 18
19 17
18 17
18 17
   

1967 TO SEPTEMBER 1968

7.0
91
45
45
30

25
25
19
16
14

14
30
25
25
25

30
44

240
210
85

6O
70

13?
icn
90

75
65
55
50
45
 

PFCFMBEH

MEAN
MEAN CONCF.N-

(CFSI IMG/LI [TON5I 

410 32 35
366 30 3r

1420 99 380
1130 69 2lr
B25 45 10C

720 41 80
754 44 90
732 43 8«
650 40 7r
605 40 6*

792 44 9«
830 45 100
74B 42 85
620 39 6<
545 37 55

480 35 45
420 35 4t
660 42 75
726 41 80
585 38 60

510 36 50
1170 73 231
886 50 120
682 41 75
605 40 65

869 51 120
05 40 65
20 36 50
65 36 45
02 87 35
70 30 30



STREAMS TRIBUTARY TO LAKE ERIE 

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO Continued

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
JANUARY FEBRUARY

I
2
3
4
5

5
7
B
9
10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6 
7
e
9
a
i

TAL

1
2
3
4
5

6
7
8
9

10

1
2
3
4
5 

6
7
a
9
0

i
2
3
4
5

6
7
8 
9
0 
1

MEAN 
MEAN CONCEN-

290 32
266 32
266 2B
227 24

252 26
214 22
205 22
322 29
310 30

202 1Z
190 19
187 20
208 21
199 20

224 23
20 6 21 
208 21
259 27
269 2B

306 30
326 28
379 29
346 32
314 29

302 31 
290 32

4550 530 65
7830 993 210
6200 777 130

5
5
0
5

a
3
2
5
5

2
0
0
2
1

2
2
9
o

5
5
0
0
5

5 
5

0
0
0

27349   41652

APPIL

MEAN
MEAN CONCEN-

127
101
86

140
119

90
80
78
73
69

58
50
33
33
90 

69
48 
33 
33
33

43
34
36

127
103

88

75 
60
60

82 2BO
59 160
51 120
98 i70
75 240

53 130
46 100
45 96
43 B5
42 80

38 60
37 50
34 30
34 30
53 130 

43 80

34 30 
33 30
34 30

34 40
32 30
30 30
82 280
58 160

51 120

44 90

39 64

MEAN

5910
4990
3960
3130

2570
2100
1671
1380
1070

781
704
660
595
570

520
456 
362
334
338

306
290
280
266
241

224 
241

252
 
~

39915

MEAN

 560

505
48"
650
704

565
433
350
415
525

595
2710
1690
1340
1750 

3800

1650 
1440
1470

1310
1230
1090
1030
391

880

4190

1930 
1613

MEAN 
CONC EN-

752
S94
449
331

259
194
138
97
59

45
47
42
37
36

36

31
33
33

30
32
26
28
25

23 
25
26 
26
 
 

 

MAY

WEAN
CONC EN-

36
37
35
40
42

36
34
32
36
35

37
27

131
91
138

123
103
111

85
78
61
58
50

51

477

163 
127

1200P
8000
4800
2800

1800
1100
622
361
170

95
»0
75
6C
55

50

30
30
30

25
25
20
70
16

14

17
ia
 
 

42274

54
50
45
70
80

55
40
3f
40
50

60
2000
598
330
650

548 
400
441

300
260
100
160
120

120

5400

850 
552

MEAN

234
214
217
294

470
465
510

1060
1200

1130
1060
1130
1020
1140

I960

1670
143"
1370

1400
1490
2000
1650
1890

23in

?030 
1560
1350
1190

38442

MEAN

1400
1340
1130
ssa
615

640
535
424
306
310

318
470
314
266
252

520 
384
306

269
227
202
184
666

1070
1160 
776
575 
1.75

MEAN 
CONCEN-

25
24
22
24
31

21
36
36
59

74

69
59
69
5fl
68

170

111
101
92

98
112
167
112
157

724

201 
1 19
93
90

 

JUNE

MEAN
CONCEN-

98
91
&9
47
42

47
38
27
23
21

20
69
24
20
30

76 
63 
3C
22

19
16
15
25

341

390
24n 
91
50 
33

(TONS!

16
1-5

13
14
25

45
45
50

169
24C

210
170
?1P
160
20^

900

son
39r
340

370
451
902
5CC
pnr

140P

! 100
500
34r
28°

'3273

1TC1NS) 

370
329
'11
109
70

81
55
31
19
IB

17
97
2P
14
20

124 
88 
31
18

14
9.
8.

14
613

1130
752 
191
78 
42

TOTAL 21657



STREAMS TRIBUTARY TO LAKE ERIE 

04208000 CUYAHOGA RIVER AT INDEPENDENCE, OHIO Continued

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

1

 J

1

TAL

MEAN

1.20
U06
350
256
221,

2U1
208
217
193
176

172
152
1U2
UlO
123
266

USliO
1760

710
565

370
370
550
691
605
370
302
263
255
2U1
220

1571.2

JULY 
MEAN 

CONCEN-

51
6U
37
23
21
19
18
20
23
21

20
?0
21
15
16

109
1660

565
351.
286

96
51

333
51.0
117

1.9
26
32
23
22
20

-

58
70
35
16
13
12
10
12
12
10

9.3
8.2
8.1
5-7
6.0

78
Z0600
2780
679
1.52

96
51.

613
1300

191
1,9
23
17
16
lit
12

27U59.3

MEAN

71.3
1,95
336
262
231.
220
520
351.
36U
318

230
2JU
21,8
21,1
202
31S
61.2
3U6
21.5
227

211.
202
231.
273
259
227
231.
208
161.
155
135

9316

AUGUST
ME«N 

CONC EN-

198
6fl
32
27
33
IS

819
305
60
20

20
21.

130
72
32

306
650

Tli
73
20

8
IS
17
17
16
13
18
17
16
17
15
--

569
91
29
19
21
11

iiSo
292
62
17

12
15
67
1.7
17

263
1570

78
1.6
12

li.6
9.6

11
13
13
6.0

11
9.5
8.9
7.1
5.5

US 11.1.

MEAN

123
18U
11.0
150
199
693
302
202
155
178

11,8
255
220
166
155
116
155
11.5
155
18U

152
169

1200
565
31.2
252
211i
190
190
Ili8
 

71.76

SEPTEMBER 
MEAN 

CONCEN-

13
16
21.
66
60

1.32
71
28
23

151.

11,8
127

1.6
28
13
16
23
21.
25
30

19
33

1150
329
60
52
32
32
27
19

--

TAL DISCHARQI TOR YEAR (WS-DAYS)
TAL WAD FOR TEAR (TONS)

(TONS) 

ll.3
IB
9.1

28
32

1010
65
15
9.6

Tli

59
87
27
13
5.1.
7.0
9.6
9.1i

10
15

7.6
3D

U.UO
636

55
35
18
16
lli
7.6
 

6766,8

261,773
ITSU.5.7

04208505 CUYAHOGA RIVER AT DUPONT INTAKE IN CLEVELAND, OHIO

LOCATION.--Lat 41°28'39", long 81°40'13", Cuyahoga County, at Dupont Products Division water intake on east side of 
turning basin at station 722, 5.1 miles upstream from mouth, in Cleveland.

DRAINAGE AREA.-.794 sq mi.

PERIOD OP RECORD.--Chemical analyses: October 1964 to September 1968.

EXTREMES.-.1967-68:
Specific conductance: Maximum daily, 2,110 micromhos Jan. 20; minimum daily, 420 micromhos Feb. 1, 2.

Period of record:
Specific conductance: Maximum daily 2,110 micromhos Jan. 20, 1968; minimum daily, 380 micromhos Feb. 14, 1966.

REMARKS.--The
tinuous recorder, twice-weekly samples were collected by a local observer. Partial analyses were made on max-

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

ATE

;.. 1*1
133^ 

1.245
in ;

1145

1  < - 

1 5'

1331
F

111'

1245

123.

T.
«... )945 
4... lulv.1

(HC03I

34

38

7C
74

42

2
6'. 

32

32

78

^6

9?

CAR- CHLCV

(CD3I (S04I (CLI

250 245

" 2 i 144
las IK

" 16. 31'.
93 *.R

97 61

< 246 23P
r 114 12 

! 189 95

15 42

177 76

It '. 53

' 16'. Of,

i 222 1PL 
1 137 70

OIS- SPECI- 
SOLVED NON- FIC
<;OLII<; C«R- CQNP-

FL'IQ- (OESI- HAOO- nnNATF IICT1NCF

( c l (N03I 18C O (CA.MGI NES<; MHOS)

'.4 4r 96R 312 31? 1440 

?.l 11 ann 33« 3K I3S<-

l.l 35 insr ?OR ?4i i7 fi r
.7 2.9 34S 174 113 544

.7 14 336 16f 126 494

2.2 .4 10? 717 205 143"
.7 12 318 1S6 137 635 

1.1 29 5<"6 248 ?2? 85f
1.5 46 672 ?92 ?B° I'^l" 

.6 6.« 271 162 97 473

l.S 30 46H 234 2'H 7f,r

.6 11 326 172 KB 535

1.6 2S 524 234 l«r »43

5.6 
6.7

6.1 
5.7

6.5

5.9 
6.7



STREAMS TRIBUTARY TO LAKE ERIE

04208505 CDTAHOGA RIVER AT DUPONT INTAKE IN CLEVELAND, OHIO Continued 

SPECIFIC CONDUCTANCE (MICROHHOS AT 25°C), WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

OCTOBEP NOVEMBER OFCEMBF" JANUARY FEBRUARY MARCH 

MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM

1. ....
2. ....

f>. . .. . 
7.....

9. .... 
1C.....

1..... 
2.....

>,.....
;.....

6.....

19.....

21.....

26..... 

JR.....

160 1130 1070 94" 112C "2" 1380 
17C 1110 120D 97C 111" 13PO 13*0

09C iroo ii<)D °oc i~i".o eno ?i^c

2?r     4^1 1^10

66" llPf 961 Rnr- 66P

"t? l"o 170 R2C 730

A^^IL MSV JIJNC JULY AUGUST SEPTE1BF" 

DAY MAXIMUM MINIXJM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM

950 720 1210

1110 960

740 61C



STREA1B TRIBUTARY TO LAKE ERIE IW 

04208506 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO

LOCATION. Lat 41°29'17", long 81°41'07", Cuyahoga County, at bridge on West Third Street in Cleveland, 3 miles up 
stream from mouth, and 1.2 miles downstream from turning basin. Monitor located in small building on left bank 
just above bridge.

DRAINAGE AREA.  798 sq ml.

PERIOD OF RECORD. Chemical analyses: November 1966 to September 1968.

EXTREMES.  1967-68:
Specific conductance: Maximum dally, 2,030 micromhos Jan. 21; minimum daily, 420 mlcrombos Feb. 2, 6. 
Dissolved oxygen: Maximum dally, 10.8 mg/1 Feb. 18; minimum daily, 0.0 mg/1 on many days during October, No 

vember, April to September. 
Water temperatures: Maximum, 33.0°C July 15; minimum, 2.0°C Jan. 30, 31, Feb. 4.

Period of record:
Specific conductance (1967-68): Maximum daily, 2,030 micromhos Jan. 21, 1968; minimum daily, 420 micrombos

Feb. 2, 6, 1968. 
Dissolved oxygen (1967-68): Maxlnum daily, 10.8 mg/1 Feb. 18, 1968; minimi* daily, 0.0 mg/1 on many days during

October and November 1967, April to September 1968. 
Water temperatures: Maximum, 35.0°C July 24, 1967; minimum, 2.0°C Feb. 3, 1967, Jan. 30, 31, Feb. 4, 1968.

REMARKS. In addition to the continuous recorder, twice-weekly samples were collected by a local observer. Partial

DATE

CCT.
19...
26...

NOV.
17...
24...

DEC.

31...
FEB.
05...
29...

WAR.
01...
28...

APR.

10...
IS...

JUNE

JULV
12...
IB...

AUG.
15...

SEPT!*

B1CAR- CAR-

(HC031 (C031

0700 20 0
0700 3 0

0830 64 0

0830 28 0

0930 58 0

090P 52 0

0830 10 0
1220 56 0

0730 84 0

0945 4 0
IOPO BB 0

0900 122 0
0900 95 0

DIS
SOLVED

TOTAL SOLIDS

PHORUS DUE AT

OCT.

NOV.
17...   926

DEC.
07...   688
19...   578

JAN.
22...   11*0
31...   322

FEB.
05...   298

MAl.
01... ~ 920

'02'...   47*
19...   65H

13...   680
15... ~ 308

JUtE
03...   410

JDUr
12... .09 740
IB... .33 326

AU3.

20... .42 442
SEPT.
16... .12 708

(Sn4l

22*
323

16?

86

78

275
117

99

263
S6

223
113

NESS

330

290
248

300
156

144

326

238

no
172

324

316
170

210

312

CHLO-

ir.Li

1 11
235

106

62

56

2RP
78

53

14R
4B

156
102

178

NON-
C»R-

H4BO-

2R7

255
225

256
108

101

318

183

277
103

242

313
98

132

192

Fiun-

(Fl

1.1
3.1

.6

1.7
1.2

1.6
.5

.2

2.P
.8

.7

.7

.6

3.3
.5

2.3
l.C

SPECI
FIC

CnNO-

(xlCRn-
MHOSl

1510

lion
90P

1850
494

460

1630

1190

1130
527

687

1200
51?

813

129"

(N03I

32
3S

2D

32

46
11

12

31
16

28

7.

18

46
12

5.
IK

PH

 

6.7
7.1

6.8
7.4

7.8
7.9

6.8

 
6.4

7.7
 

_
7.2

 
6.S

 
6."

 
8.1

  

B

6

"



6 STREAKS TRIBUTARY TO LAKE ERIE

04208508 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO Continued

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXTCEN, AND WATER TEMPERATURES, WATER TEAR OCTOBER 1967 TO SEPTEMBER 1968 

OCTOBER NOVEMBER

SPECIFIC 
CONDUCTANCE
(ECROMHOS
AT 25 °C>

MAX MIN

1040 980 
1180 1040
1290 1180
1330 1290

1320 1300
1340 13OO
1340 1270
1270 1160
1180 1000

1170 1010
1210 1170
1200 1160
1400 1190
1340 1200

1250 1120
1280 1200
1280 1040
1040 960
1020 950

1080 1020
1160 1080
1190 1040
1280 1090
1560 1280

1540 1500
1530 1440
1440 1360
1370 1310
1350 1210
1240 1200

DISSOLVED
pB OXYGEN

(MG/L)

MAX HIN MAX MIN

7.0 6.8 0.0 0 
7.1 6.8 .0
6.8 6.7 .0
6.9 6.7 .0

6.8 6.6 .0
6.8 6.'
6.7 6.(
7.0 6.'
7.0 6.

6.7 6.
6.6 6..
6.5 6.<
6.5 6.:
6.3 6.

6.7 6.
6.7 6.
6.5 6.'
6.6 6.<
6.6 6..

6.7 6..
6.5 6.<
6.9 6.
7.0 6."
6.7 6.

6.5 6..
6.6 6.
6.6 6.
6.5 6.
6.8 6.

.0
) .0
r .0
> .0

> .0
.0
.0
.0
.0

) .0
> .0
1 .0

.0

.0

.0
1 .0
> .0
r .0
> .0

.0
> .0
I .0
I .0
> .0

6.9 6.8 .0

0 
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

TEMPER-
ATI
(°C

MAX

23 
23
26
27

28
27
28
26
24

25
25
25
26
26

26
28
26
23
19

20
23
22
23
24

24
24
24
24
23
23

RE
)

MIN

21 
22
23
25

26
27
26
23
22

23
24
24
24
25

24
25
23
19
18

18
20
21
22
22

23
23
22
23
22
22

SPECIFIC 
CONDUCTANCE
(HIC
AT

MAX 

1220
1290 
1140
1060
1040

1020
1080
1170
1250
1330

1300
1240
1210
1100
1120

1360
1510
1480
1160
970

980
1050
1040
900
860

830
890
930

1020
1050

tOMHOS
25 °C)

HIN 

1160
1020 
1020
1020
990

1000
1010
1070
1170
1250

1240
1180
1070
1010
1030

1120
1360
1160
9OO
910

920
970
900
860
820

800
830
890
980

1020

DISSOLVED TEMPER-
pH OXYGEN ATURE

(MG/L) (°C)

MAX HIN MAX KIN MAX HIN 

6.8 6.5 0. O.n 24 23
6.9 6.5 
6.9 6.7
6.7 6.5
6.9 6.6

7.3 6.9
--  
_ _
_
 

__
_ _
    .

6.2 6.0
--

.( 

.(

.(

.(

.(

.]

.]

.

.

.

> 24 19 
) 19 18
) 19 19
> 19 18

) 18 17
18 17
18 16
18 16

) 19 16

I 21 17
) 20 18

19 17
18 17
   

  2. .9 16 12
3. 1.9 13 12
4. 2.5 13 10
4.6 2.8 12 9
5.3 4.5 12 9

12 11
14 11
15 12
12 11
14 12

14 12
6.1 5.0 14 12
5.7 3.8 14 11
4.8 4.0 14 12
4.8 4.0 13 12

   

MAX MIN MAX MAX HIN MAX

1080
1080
1080
990
960

1030
1120
1180
1140
1040

960
960
950
990

1030

1030
990
970
1050
970

970

-

200
190
130
150
290
300

1030
1040
970
890
930

910
1030
1020
1040
960

930
900
870
870
990

990
930
870
900
890

910

--

970
1020
1030
1010
1150
1240

5.0
5.5
6.4
6.6
6.9

  6.5
6.8
5.5
6.1
6.1

  5.8
  5.8
  6.2

6.2
5.7

6.6 6.1 5.7
6.4 5.7 6.0

4.9
5.4
5.3

S.S

~.~ ~ II

6.7
  7.0

6.8
  6.3

6.1
5.2

.3 13

.2 13

.7 13

.2 13

.4 13

.0 13

.5 12

.6 13

.3 12

.3 13

.5 13

.6 13

.2 13

.2 14

.4 13

.7 13

.6 12

.7 14

.4 13

.3 13

1.9 13

II II

5.0
3.1
5.2
3.9
5.0
4.7

11
12
10
11
11

12
10
9

11
12

12
10
12
12
12

9
9

10
11
9

11

n
9
9
9
9

10
11

1240
1190
1180
1260
1390

1460
1470
1420
1370
1480

1510

1540
1500
1450

1550
1590
1630
1720
2000

2030 
1870
1750
1700
1680

1700
1710
1580
840
560
500

1170
1090
1150
1180
1260

1390
1420
1300
1310
1360

1360

1480
1380
1380

1440
150O
1540
1620
1720

1860 
1750

1620
1630

1590
1580
840
540
460
490

 
__
_
....
 

_
__
_
 
 

_

_
_
 

_
 
_
 _
 

7.3
7.2
6.8
6.8

6.8
6.5
7.5
7.5
7.8
7.8

 
 
_
_
 

_
 
_  
 
 

_

 
 
--

_
 
__
_
 

7.2
6.7
6.6
6.6

6.5
6.4
6.4
7.3
7.3
7.2

.5

.5

.5

.7

.0

.0

.7

.5

.6

.0

.4

.1

.3

.0

.0

.9

.4

.7

.8

.5 

.4

.1

.6

.8

6.2
6.8
8.3
8.4
8.0
9.3

.0

.5

.5

.9

.7

.2

.3

.1

.6

.5

.3

.9

.7

.0

.3

.0

.9

.6

.3

.7 

.5

.5

.1

.4

.8

.2

.6

.5

.5

.9

12
12
11
12
12

12
13
13
12
12

13

13
13
13

13
13
12
12
12

12 
12
11
11
11

10
11
11
4
3
3

11
10
10
11
11

11
12
11
11
11

12

12
12
11

11
11
10
10
11

11 
11
11
10
10

10
10
4
3
2
2



STREAMS TRIBUTARY TO LAKE ERIE 

04208506 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO Continued

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, 

FEBRUARY

AND WATER TEMPERATURES, WATER TEAR OCTOBER 1967 TO SEPTEMBER 1968

MARCH

SPECIFIC 
CONDUCTANCE 

)AY (MICBOHHOS 
AT 25°C)

1
2
3
4
5

6

8
9
LO

LI
L2
L3
14
L5

L6
7
8
9
0

1
2
3
4
5

6
7
8
9 
0
1

1
2
3
4
5

6
7
8
9
0

1
L2
L3
L4
L5

L6
1.7
L8
L9
20

21
22
23
24
25

26
87
28
89
30

MAX

500
470
460
470
460

500
570 
590
660
750

800
870
920

1010
1160

1220
1180
1190
1200
1150

1270
1330
1540
1630
1650

1600
 
 
 

MAX

800
790
870
880
880

920
870
860
890
920

1000
1040
1040
970

1020

940
950

1040
1190
123C

1230
1210
1220
1100
960

870
960
940
880
940

pH

HIN tlAX MIN

50
20
30
30
30

420
470 
560
570
660

730
770
870
920
1010

140
140
140
090
080

150 <
270 <
330 (

1540 (

.8 7.0

.5 7.2

.5 7.2

.8 7.1

.6 6.9

.2 6.9

.1 6.6

.2 6.6

.4 6.8

.6 7.1

.6 7.2

.3 6.8

.0 6.7

.0 6.7

.1 6.8

.0 6.8

.9 6.7

.3 6.6

.3 6.9

.9 6.7

.8 6.6

.7 6.3

.6 6.4
1590 6.5 6.3

1390 6.9 6.5
  '

(
.0 6.7
.8 6.6
.6 6.3

APRIL

MIN MAX MIN

740
750
760
760

_
_ _
_
_ __

800 7.2 6.9

830 7.0 6.4
830
820
850
860

910
960
950
940
930

J.O 6.8
__ _
_
--

_
5.8 6.4
f.O 6.7
M 6.8
--

900 7.1 6.6
890
950

1040

5.7 6.5
5.6 6.5
5.6 6.5

1190 6.7 6.6

1190
1130
1060
800

5.9 6.6
P.1 6.9
P.O 6.7
5.9 6.6

800 6.8 6.7

810
860
850
820

5.8 6.5
5.9 6.5
r.o 6.9
M 6.9

860 6.9 6.5

DISSOLVED 
OXYGEN 
(K3/L)

MAX

9.2
8.9
9.29.t~

9.5

9.4

9.3
9.1
9.0

8.9
9.3
8.6
8.0
7.3

6.8
5.7

10.8
8.6
6.6

6.4
5.1
5.7
5.4
4.7

4.5
6.5
5.5
5.5

MAX

5.8
5.4
5.8
6.0
6.3

4.9
5.1
6.1
5.0
3.8

5.2
5.7
1.4
.7

1.0

2.5
2.6
1.0
.2
.1

.1

.2

.2
2.4
3.0

4.2
3.3
1.7
.7
.5

MIN

8
8
8
9
9

9

8
8
8

8
8
7
7
6

5
5
4
4
6

5
4
4
4
4

3
3
4
4

7
3
5
0
1

1

6
4
2

4
1
7
0
6

6
1
8
5
1

0
7
7
2
0

5
0
6
3

MIN

4
5
4
4
4

4
4
3
3
3

3

1
1

7
0
7
2
3

4
2
8
2
3

5
8
6
5
4

9
7
0
0
0

0
0
0
0
9

3
2
0
0
1

TEMPER 
ATURE

KAX

4
5
4
3
3

4
5 
5
6
6

6
6
7
8
9

10
10
10
11
10

11
11
12
12
13

13
13
13
14

MAX

15
15
15
16
15

16
16
18
18
19

18
20
21
22
22

19
19
21
22
22

22
22
23
22
17

17
17
18
20
21

MIN

3
4
3
2
3

3
4 
5
5
5

5
5
6
7
8

9
10
10
10
10

10
11
10
11
12

12
12
13
13

MIN

13
13
14
14
14

15
15
16
17
IB

18
18
19
21
18

18
18
19
20
21

22
21
21
17
16

16
15
17
18
19

SPECIFIC 
CONDUCTANCE 
(MICEOHHOS 
AT 25 °C)

MAX

_
 
_
__

1480

1440
1450
1420
1220
1080

900
880
960
1320
1400

1310
890
740
810
800

790
800
840
850
810

750
670
670
680
740
760

MAX

1040
1030
1070
1150
1120

1090
990

1050
1090
1150

1180
1110
640
660
750

580
600
620
660
740

790
840
820
860
880

940
910
670
610
650
670

MIN

_
 
_
_

1390

1400
1400
1220
1080
900

820
820
880
960

1280

890
730
630
680
780

760
760
760
710
680

660
620
620
660
670
710

MIN

930
990

1020
1070
1000

970
900
950

1040
1090

1110
600
540
620
580

530
520
580
620
630

680
790
760
790
850

860
670
520
550
610
650

DISSOLVED 
pH OXYGEN 

(K3/L)

MAX

6.
6.
6.
6.
7.

6.
6.
6.
6.
7.

7.
7.
7.
7.
6.

7.
7.
7.
7.
7.

5
6
5
9
0

7
8
8
9
3

4
2
2
1
9

2
2
2
2
0

MIN MAX MIN

6.4
6.5
6.4
6.5
6.7

6.6
6.7
6.6
6.7
6.9

7.1
6.9
7.0
6.9

.4 2.9

.6 3.0

.0 3.0

.8 3.3

.4 3.2

.3 3.5

.7 4.1

.8 4.7

.3 5.2

.3 6.3

.4 6.8

.0 6.3

.5 6.6

.9 7.4
6.3 8.4 7.3

6.0 8.3 7.6
6.3
6.8 f
6.8

i.8 8.0
.6 7.9
5.3 7.6

6.6 8.0 7.0

8.0 7.2
_
_
..

_
_
-

 
<

_ i

i.8 7.9
.4 8.5
.7 8.9

9.6 9.1

9.4 8.7
_
-
_
-

..
-
_
_

_ i
t

 
«

.3 8.7

.3 8.0
i.2 6.6
.7 5.4

5.9 5.2

MAX

6.
6.
6.
6.
7.

7.
7.
6.
6.
6.

6.
7.
7.
6.
7.

7.
6.
6.
6.
7.

6.
6.
6.
6.
6.

6.
7.
6.
7.
7.
7.

7
7
6
8
0

1
0
6
7
7

8
1
0
9
1

0
9
7
9
3

9
8
6
6
7

9
0
9
1
2
3

MAY

MIN MAX MIN

6.5 0.3 0.0
6.5
6.5
6.4
6.6

6.9
6.6
6.3
6.6
6.6

6.5
6.5
6.8
6.7

.1 .0

.1 .0

.0 .0

.1 .0

.5 .0

.3 .0

.1 .0

.1 .0

.1 .0

.0 .0
!.6 .0
).2 .7
L.9 .0

6.6 1.2 .0

6.8 2.4 .7
6.6
6.6
6.4

t.l .4
L.7 .0
.0 .0

6.8 5.3 .6

6.5 3.9 2.2
6.5
6.4
6.4
6.5

6.6
6.9
6.8
6.8 '
7.1

2.4 1.1
L.5 .0
L.6 .3
.9 .0

.0 .0
).l .0
1.3 .2
.0 2.8
l.l 2.8

7.1 3.6 1.4

TEMPER 
ATURE

KAX

14
14
13
13
14

14
13
13
12
10

10
11
10
9
9

9
8
9

10
11

11
10
9
8
8

9
10
12
14
14
14

MI

1
1
1
1
1

1
1
1
1

1

1

1
1
1
1

MAX MI

21
21
21
21
20

19
20
21
22
22

23
20
17
19
19

18
19
19
19
17

18
19
20
19
20

21
18
16
17
17
18

2
2
2
2
1

1
1
2
2
2

2
1
1
1
1

1



8 STREAMS TRIBUTARY TO LAKE ERIE

04208506 CUYAHOGA RIVER AT WEST THIRD STREET BRIDGE, IN CLEVELAND, OHIO Continued

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, ASD WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

JUNE JULY

DAY

SPECIFIC 
CONDUCTANCE DISSOLVED 
(MICROMHOS pH OXYGEN

TEMPER 
ATURE

AT 25°C) (H3/L) (°C)

1

3
4
5

6
7 
8
9

10

12 
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

MAX

730

710
780
830

910
940 
930
990

1050

1100 
1130
1150
1220

1240
1080
950

1010
1190

1210
1230
1230
1260
1220

1150
870
900
990

1010

MIN MAX MIN MAX MIN

670 7.3 7.0 2.1 1.0

670 6.9 6.8 3.0 .1
680 6.8 6.2 2.5 .0
770 6.6 6.4 .0 .0

800 6.5 6.3 .0 .0
820 6.5 6.2 .0 .0 
850 6.5 6.3 .0 .0
880 6.6 6.2 .0 .0
930 6.7 6.6 .0 .0

1070 6.5 6.4 .0 .0 
1080 6.6 6.4 .0 .0
1100 6.5 6.4 .0 .0
1100 6.4 6.3 .0 .0

1080 6.6 6.3 .0 .0
900 6.7 6.6 .0 .0
900 6.7 6.4 .0 .0
950 6.5 6.4 .0 .0
1010 6.4 6.3 .0 .0

1010 6.4 6.3 .0 .0
1180 6.5 6.3 .0 .0
1190 6.5 6.3 .0 .0
1220 6.6 6.4 .7 .0
1140 6.6 6.3 .0 .0

830 6.6 6.3 .5 .0
750 6.5 5.9 2.8 .0
760 6.4 6.3 2.8 .0
900 6.3 6.2 .2 .0
970 6.5 5.8 .1 .0

MAX

19

21
23
24

25
27 
29
30
31

31 
30
29
29

29
27
27
26
26

28
28
30
31
31

27
25
25
26
28

MIN

18

19
21
23

23

27
29
29

29 
29
29
29

26
26
26
25
25

26
28
28
29
27

25
24
24
25
26

SPECIFIC 
CONDUCTANCE 
(MICROMHOS PH
AT 25°C)

MAX

1010 
1010
1010
1070
1080

1140

1070
1080
1120 

1220
1240 
1270
1280
1200

1160
1110
600
750
950

1010
1000
980
930
810

870
910
1000
1050
1090 
1 1 sn

MIN

960

990
1000
1010

1080

1050
1020
1060

1120 
1190 
1230
1180
1160

1030
490
500
600
750

950
940
810
680
680

810
860
910

1000
1050 
man

MAX

6.6 
6.4
6.5
6.4
6.4

6.4

6.6
6.8
6.5

6.5 
6.4 
6.5
6.7
6.9

6.9
7.3
7.2
6.9
6.9

6.8
7.0
6.9
6.9
6.9

6.9
6.8
6.9
7.0
6.9 
B S

MIN

6.4 
6.3
6.4
6.3
6.2

6.3

6.4
6.5
6.3

6.3 
6.3 
6.3
6.5
6.7

6.8
6.9
6.9
6.8
6.8

6.8
6.8
6.8
6.6
6.7

6.7
6.7
6.7
6.9
6.8 
fi.7

DISSOLVED 
OXYGEN

TEMPER 
ATURE

(H3/L) (°C)

MAX

0.0 
.0
.0
.0
.0

.0

.0

.0

.0

.1

.2 

.9
1.0
1.2

.0

.4

.4

.2

.0

.0

.0

.0

.0

.1

.0

.0

.0

.0

.0 
o

MIN

0.0 
.0
.0
.0
.0

.0

.0

.0

.0

.0 

.0 

.3

.5

.0

.0

.0

.1

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0 

.0

VAX

30 
30
29
29
29

29

30
30
29 

30
30 
31
31
33

32
28
25
28
29

29
30
29
29
28

29
29
29
29
29 
29

MIN

28

29
29
28

28

29
29
29 

29
29 
30
30
29

28
22
23
25
28

28
29
28
27
27

27
28
28
29
29 
28

AUGUST £

1
2
3
4
5

6
7
8
9

10

11
12

14
15

16
17
18
19 
20

21
22
23
24
25

26
27
28
29
30 
31

MAX

1170
1120
1040
950
990

990
1050
910
1010
1020

1220
1230

1230
1240

1210
1080
840
860

990
1130
1160
1130
1190

1200
1160
1150
1160
1200 
1230

MIN

1120
1020
870
880
950

950
880
810
910
930

1020
1140

1150
1190

1040
760
760
770

940
980
1110
1070
1110

1160
1100
1100
1120
1130 
1180

MAX

6.8
6.9
6.8
6.9
7.0

7.0
6.8
6.8
6.7
6.5

6.7
6.8

6.6
6.4

6.5
6.6
6.7
6.6

6.3
6.4
6.4
6.5
6.6

6.9
6.9
6.7
6.6
6.8 
6.7

MIN

6.7
6.8
6.8
6.8
6.9

6.8
6.3
6.7
6.5
6.4

6.4
6.7

6.4
6.4

6.3
6.2
6.6
6.6

6.2
6.2
6.3
6.2
6.4

6.6
6.7
6.4
6.5
6.6 
6.6

MAX MIN

0.0 0.0
.0 .0
.0 .0
.0 .0
.0 .0

.0 .0

.0 .0

.0 .0

.0 .0

.0 .0

.0 .0

.0 .P

.1 .'

.1 .0

.1 .0

.3 .0

.1 .0

.1 .0

.1 .0

.1 .0

.1 .0

.1 .0

.0 .0

.0 .0

.0 .0

.0 .0

.0 .0

.0 .0 
O .B

MAX

29
27
28
29
30

30
30
29
29
29

29
29

2U
29

3C
28
27
28

30
31
31
32
31

30
29
28
28
28 
28

MIN

27
27
27
28
29

29
27
27
28
29

29
28

28
28

»'J
25
25
27

29
30
31
31
30

29
28
28
27
27 
27

MAX

1250
1240
1150
1140
1200

1220
1030
1020
960
990

1090
1090
1120 
1230
1280

1290
1230
1260
1280 
1270

1320
1350
1270
990
920

1030
1160
1220
1280
1320

MIN

1230
1120
1120
1030
1140

1030
990
900
910
930

990
1030
1010 
1120
1220

1220
1170
1190
1240

1230
1250
800
760
780

920
1030
1160
1220
1280

MAX

6.8
7.0
7.2
7.1
6.9

6.8
6.9
7.1
7.2
7.3

7.2
7.5
7.2 
7.2
7.1

7.2
7.2
7.1
7.0 
6.8

6.9
7.0
7.2
7.2
7.0

6.9
6.8
6.8
6.9
7.1

iEPTEME

MIN

6.6
6.8
7.0
6.9
6.6

6.5
6.8
6.8
7.1
7.2

7.0
6.9
6.9 
6.8
7.0

7.1
7.1
7.0
6.8 
6.7

6.8
6.8
6.9
7.0
6.9

6.8
6.8
6.7
6.7
6.9

9ER

MAX MIN

0.0 0.0
.0 .0
.0 .0
.1 .0
.0 .0

.0 .0

.0 .0

.0 .0

.1 .0

.1 .0

.0 .0

.0 .0

.0 .0 

.0 .0

.0 .0

.0 .0

.0 .0

.0 .0

.0 .0 

.0 .0

.0 .0

.0 .0

.1 .0

.2 .0

.1 .0

.0 .0

.0 .0

.0 .0

.0 .0

.0 .0

MAX MIN

28
28
26
27
27

27
26
27
27
27

27
26
26 
27
28

28
29
29
29

29

_
25
26

27
27
27
27
26

27
26
26
26
26

25
25
25
26
27

25
25
24 
25
27

27
28
28
28

28

  _
24
25

26
26
26
26
26



STREAMS TRIBUTARY TO LAKE ERIE "  

04212200 GRAND RIVER AT PAINESVILLE, OHIO

LOCATIOH. Lat 41°44'09", long 81°15'59", Lake County, at bridge on State Highway 535 In Palnesvllle, 2.2 Biles up 
stream from mouth, and 8 miles downstream from Kellogg Creek.

DRAINAGE AREA. 701 sq ml.

PERIOD OF RECORD. Chemical analyses: March 1950 to February 1952, October 1962 to September 1968. 
Water temperatures: March 1950 to February 1952, October 1962 to September 1968.

EXTREMES.  1967-68:
Specific conductance: Maximum dally, 20,500 mlcromhos Aug. 10; minimum dally, 400 mlcromhos Jan. 30. 
Dissolved oxygen: Maximum dally, 13.3 mg/1 Feb. 5; minimum dally, 0.0 mg/1 on several days during July and

August. 
Water temperatures: Maximum, 33.0°C Aug. 4, 7; minimum, freezing point Jan. 29, 30, Feb. 1, 3, Mar. 10.

Period of record:
Specific conductance: Maximum dally, 30,300 mlcromhos July 14, 1964; minimum dally, 309 mlcromhos Dec. 8, 1950. 
Dissolved oxygen (1967-68): Maximum dally, 13.3 mg/1 Feb. 5, 1968; minimum dally, 0.0 mg/1 on several days
during July and August 1968. 

Water temperatures: Maximum, 33.0°C Aug. 4, 7, 1968; minimum, freezing point on many days during winter
periods.

REMARKS.   In
analyses were made on maximum and minimum specific conductance of samples collected each month, 
in the record were due to malfunctions of the instrument. Diamond Alkali Company and Painesvillc 
posal plant are located just above station. Records of discharge are given for Grand River near 
(drainage area 581 sq ml).

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
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STREAMS TRIBUTARY TO LAKE ERIE 

04212200 GRAND RIVER AT PAINESVILLE, OHIO Continued

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, 

OCTOBER

AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

NOVEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17

19

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C)

MAX

4000
6000
9800

__
~

_
__
 

13600
13200

_
11000
11400
11800
11400

_
12000

5100

MIN

3300
4000
5000

__
~

._
__
 

8600
10000

_
9200
9600
10200
10400

_
9600

1500

PH

MAX

9.1
9.2
9.3
9.2
9.3

8.8
9.2
9.2
8.9
9.2

8.7
8.7
8.8
8.7
9.0

9.2
8.7

8.8

MIN

8.6
8.6
8.8
8.7
8.7

8.6
8.6
8.5
8.5
8.5

8.6
8.6
8.5
8.5
8.5

8.5
8.4

8.6

DISSOLVED TEMPER- 
OXYGEN ATURE 
(HG/L) (°C)

MAX MIN MAX

7
7
7
7
7

7
6
6
5

.5 6.

.3 6.

.8 5.

.4 6.

.1 6.

.7

.3

.3

.5
6.9

7
7
7
7

12

7

7

.4

.4

.7

.7

.0

_
.7

.9 6.

22
23
24
25

28 
29
30

3300
5700
670O
8300

10700 
10600
8800

1800
3000
3700
6000

9300 
7400
7200

9.0
9.2
9.2
8.7

8.8 
8.7
9.1

8.6
8.6
8.5
8.5

8.6 
8.5
8.5

9
9
9
8

9 
9

.8 9.

.4 9.

.0 8.

.6 8.

.0 8. 

.2 8.

16
19
21
23
24

23
23
23
22
21

20
19
20
21
22

23
22

14

MIN

13
16
18
19
22

21
19
21
19
19

18
18
18
19
19

20
21

12

13
14
16
17

14 
14
16

11
12
13
13

11 
12
12

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C>

MAX MIN

5300
5950
5500
2600
1850

184O
1440
1380
1920
2470

2620
2720
2560
3160
3600

3800
4200
4850
3800
2750

3350
3400
3350
2300
3300

3300
3540
3640
4440
4900
5250

4250
4500
2350
1800
1560

1440
1240
1190
1380
1920

2320
2320
2360
2360
2320

3400
3400
3650
2650
2600

2550
1650
2100
2100
2200

3100
2940
3290
3390
3750
4000

PH 

MAX MIN

9.9 9
10.0 9
9.8 9

10.
10.

9.
10.
10.
10.
10.

10.
10.
10.
10.
10.

10.
10.
10.
10.
10.

10.
10.
10.
10.
10.

10.
0.
0.
0.
0.
0.

9
9

9
9
9
9

10

10
10
10
10
10

10
10
9
9

10

9
9

10
10
10

10
10
10
10
10
10

8
8
8
8
9

8
7
8
9
0

1
0
0
0
1

2
1
7
8
0

7
8
2
2
1

1
2
3
1
2
1

DISSOLVED 
OXYGEN 
(HG/L)

MAX MIN

12.6
12
12
13
13

12
12
12
12
12

11
11
12
12
12

12
12
12
12
12

12
12
12
12
12

12
13
12
12
12
12

4
9
2
2

9
7
5
3
2

9
8
0
2
3

3
2
1
1
4

1
2
6
7
6

8
0
9
9
8
6

12
12
12
12
12

12
12
12
12
11

11
11
11
11
12

11
11
11
11
12

11
10
12
12
12

12
12
12
12
12
12

1
4
1
9
9

7
4
3
2
9

7
6
8
8
0

9
9
4
4
0

1
9
2
6
2

2
5
8
7
4
3

TEMPER 
ATURE

MAX MIN

6 4
6 4
6 3
3 2
3 2

4 3
5 4
5 4
6 5
6 4

6 6
7 6
7 6
7 4
5 3

4 3
6 4
7 5
7 6
6 4

8 4
9 4
4 3
3 2
3 2

3 1
3 1
2 2
2 1
3 1
3 2

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C)

MAX MIN

8800 6900 
9600 3100 
3700 24OO 
3300 2500 
3800 2800

4200 3400 
4400 3200 
3600 1200 
1400 1100 
1100 650

900 800 
800 700 

1200 800
3480
3800

4400
3900
3150

1300

1700
1950
1850
1550
2300

3700 
4050
4700
4450

1180
3450

3600
2800
1450

1050

1200
1650
1450
1350
1550

2800 
3350
3700
3800

pH

MAX

8.7 
8.6 
8.7 
8.6 
8.7

8.7 
8.7 
8.7 
8.7 
8.8

8.6 
8.6 
8.8
9
9

1
8

9.6
9
9

10.

10.
9
9
9
9

MIN

8.5 
8.5 
8.5 
8.5 
8.6

8.6 
8.6 
8.6 
8.5 
8.5

8.5 
8.5 
8.6
8 8
9.1

9.3
9
9

3
2

9.9

9.7
9
9
9

4
4
4

9.2

10. 
9.8
9 8
9.9

9.3 
9.6
9
9

6
8

DISSOLVED TEMPER- 
OXYGEN ATURE 
(HG/L) (°C)

MAX MIN MAX MIN

16 1 
16 1 
12 1 
12 
8

6 
6 

--   6 
6 
6

7 
8 
8

12

12
12
12

13

13
12
12
12
12

12 
12
12
12

.3

.3

.3

.8

.2

.0

.6

.5

.5

.3

.2 

.5

.6

.4

11

12
11
12

13

12
12
12
12
12

11 
12
12
12

8
6 6

2 6
9 6
2 5

0 3 i

6 4
2 5
2 5
2 5
0 6

9 6 
1 4
3 6
1 6

JANUARY

SPECIFIC
CONDU
(MICR

CTANCE
OHHOS pH

D

AT 25 °C)

MAX

6200
7410
7600
6680
5180

5950
7400
7700
8800
8200

MIN

3550
5810
5750
4580
4580

4700
5700
6900
7300
8000

MAX

10.3
10
10
10

3
I
1

10.1

9.8
9
9
9
9

8
8
9
8

10.0
_
__
 

 
_
 

10
9
9

1
7
5

  9.8

  9.8
__
 
_

 
_
_

9
9
9

9
8
4

9.4

_
4090
3900
3450
3310

3550
3990
4250
1410
700
600

_
3900
3350
3050
3050

3170
3550
1410
700
400
550

9
9
9
9
9

3
2
0
2
3

9.2
9
6
8
8

0
6
4
6

8.6

MIN

10
10
10
9

1
0
0
9

9.6

9
9
9
9
9

9
9
9
9

5
7
6
6
2

7
7
5
3

9.4

9.6
9
9
9

7
3
2

9.2

9.2
9
8
8
8

0
6
7
8

8.7
8
8
8
8
8

6
3
2
3
5

ISS
OXY

OLV
GEN

(HG/L)

MAX

12
12
12
12
12

12
12
12
12
11

11
12
11
11
11

11
11
11
12
12

12
12
12
12
12

12
12
13
13
12
12

.5

.5

.4

.3

.2

.1

.3

.3

.1

.9

.9

.0

.8

.6

.5

.8

.8

.9

.0

.1

.0

.2

.2

.4

.4

.2

.2

.1

.2

.8

.6

ED TEMPER
ATURE
(°C)

MIN MAX MIN

12
12
12
12
11

11
11
11
11
11

11
11
11
11
11

11
11
11
11
11

11
11
11
12
12

12
11
11
12
12
12

3
1
0
o
8

7 i
8
7
4
5

6
4
3
1
0

2
4
6
g
7

8
9
9
.0
.1

.0
9
9
4
.3
.4

1
2
2
1
1

3
2
2
3
3

3
3
3
3
4

3
3
3
3
2

3
3
2
2
2

3
3
1
0
0
1



STREAMS TRIBUTARY TO LAKE ERIE

04212200 GRAND RIVER AT PAINESVILLE, OHIO -Continued

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, AND WATER TEHPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

FEBRUARY MARCH

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

SPECIFIC 
CONDUCTANCE 
(MICROMHOS 
AT 25 °C)

MAX

550
550
720
800
900

1200
1400
1600
2400
4400

4300
5500
5500
5900
5500

5500
7000
7200
7500
6800

7600
9000
8900
8300
7900

8600
10200
8100
8300
 
 

MIN

480
440
510
650
780

780
1100
1200
1600
2400

3700
4000
4300
5000
4600

5000
5200
5800
6300
5700

6600
7300
6850
6800
6500

7200
7300
6800
7400

 _.
 

PH

MAX

8.8
9.1
9.1
8.9
8.8

9.1
9.0
8.8
9.1
9.2

9.1
9.1
9.2
9.2
9.2

9.1
9.0
8.9
8.8
9.0

9.4
9.1
9.2
9.1
9.2

9.2
9.2
9.0
8.9
 
 

DISSOLVED TEMPER- 
OXYGEN ATURE 
(MG/L) (°C)

MIN

8.5
8.4
8.8
8.5
8.6

8.5
8.5
8.5
8.5
9.1

8.9
8.9
8.9
8.9
8.8

8.7
8.7
8.8
8.7
8.7

8.9
9.0
8.7
8.8
8.7

8.8
8.9
8.8
8.8
 
 

MAX

12.6
12.5
12.9
13.2
13.3

13.1
13.1
12.9
12.8
12.6

12.5
12.5
12.7
12.6
12.4

12.2
11.9
12.0
11.9
11.8

11.9
11.8
11.8
11.6
11.6

11.5
11.3
11.3
11.2
_
 

MIN MAX MIN

12.1 1
11.9 2
12.5 1
12.9 1
13.1 1

12.8 2
12.8 2
2.7 2
2.5 2
2.3 3

2.2 3
2.3 3
2.4 3
2.2 3
2.2 3

1.8 4
1.7 3
1.7 3

11.6 4
11.6 4

11.8 4
1.7 4
1.3 6
1.4 6
1.3 6

1.3 7
0.9 8
1.1 7
1.1 7
  __
 

 
 

APRIL

SPECIFIC

DAY
CONDU
(MICR

CTANCE
OMHOS

AT 25"C)

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

MAX

3900
4100
3600
4500
1900

1900
2400
3400
4100
4500

4800
4100
6300
7000
7500

5600
5200
5600
6200
6700

7600
6500
8900
8600
3500

2200
2200
3300
4200
6200

MIN

3400
3400
3300
1600
1000

HOC
1900
2400
3200
3600

4000
3400
3700
5900
4000

3200
4900
5000
5500
5900

6200
4600
4600
1000
2200

1600
1700
1400
1800
3600

PH

MAX

9.3
9.6
9.7
9.6
9.3

9.4
9.4
9.4
9.4
9.1

9.0
8.9
_

9.8
9.5

9.4
9.2
9.0
9.0
9.0

8.9
8.9
8.8
8.4
8.8

8.8
8.5
8.6
8.7
8.7

DISS
OXY

OLVED TEHJ
GEN ATT

3ER-
IRE

(MG/L) (°C)

MIN

9.2
9.2
__
 

9.0

9.0
9.0
__
 

8.7

__
__
_
_

8.8

_
__
__
__
 

._
_
_

8.2
8.3

8.4
8.3
8.2
 

8.2

MAX

10.7
11.0
10.6
10.0
10.7

11.0
11.0
10.1
10.7
10.9

11.4
11.3
10.6
10.4
9.7

10.2
10.1
9.9
9.3
9.2

8.6
8.6
9.0

10.8
11.3

11.5
11.5
11.2
11.0
10.0

MIN MAX

9.6 12
10.2 11
9.9 13
9.3
9.6

10.4
10.1
9.6
9.6
9.3

9.5
9.3
8.8
8.2
8.3

8.7
8.7e'.2
8.1
7.8

7.8
7.6
7 .2
9.0

10.5

10.9
10.6
10.5
10.0
8.9

4
3

1
1
3
4
4

4
6
8
8
8

6
7
7
9
8

8
9
0
7
2

1
4
4
6
6

MIN

11
9

11
12
10

9
9

11
11
13

12
13
14
16
15

14
14
15
16
17

17
17
17
12
10

10
11
12
13
14

SPECIFIC 
CONDUCTANCE
(MICROMHOS PH
AT 25°C)

MAX

10500
9800

10800
11000
10800

8800
8700
8000
6000
1900

1400
2300
3800
4400
4600

MIN

7400
7700
8600
7200
8600

7000
7200
6000
1700
900

1200
1400
2300
3200
3300

MAX

8.9
8.8
8.8
8.8
9.2

9.4
9.2
9.2
8.6
8.8

9.0
9.4
9.4
9.4
9.2

MIN

8.6
8.6
8.7
8.6
8.6

9.1
8.9
8.5
8.5
8.5

8.6
8.9
9.3
9.1
8.9

DISSOLVED
OXYGEN
(MG/L)

MAX MIN

.4 11.0

.3 0.9

.5 1.1

.4 0.8

.9 0.4

.2 0.7

.3 1.0

.5 1.3

.4 1.3

.6 2.1

.8 2.4

.6 2.1

.2 1.9

.3 12.0

.1 11.8

TEMPER
ATURE
(°C)

MAX MIN

7
6

~

-

::

II

-

'--

-

~ II

II II

II II

_ _

2100
2600
2800
3900

1600
1600
2300
2800

  11.4 10.5
_ n
_

  1
  1

0.6 10.0
0.5 10.0

  10.0 9.6

MAY

11 9
12 10
12 11
13 11

SPECIFIC
CONDU
(MICR

CTANCE
OMHOS pH

AT 25°C)

MAX

6100
8200
8400
6800
7400

6600
7500
4700
4800
8800

6400
6200
2600
2400
2500

3000
_
_

2500
 

2000
2500
2900
4600
4900

5100
4400
2600
2200
1800
2300

MIN

2500
3700
6000
5200
4000

3400
4700
3200
3600
4500

6000
2600
1500
1300
1500

1400
_
_

1600
 

1300
2000
1800
2000
3900

4300
2200
2200
1200
1200
1600

MAX

8.6
8.S
8.6
8.6
8.5

8.5
8.5
8.6
8.5
8.5

8.2
8.3
8.5
8.3
8.7

9.4
9.4
9.5
9.6
9.7

9.7
9.5
9.3
9.3
 

8.7
8.7
9.0
_
__
 

MIN

DISSOLVED
OXYGEN
(MG/L)

MAX MIN

8.2 10.4 8.7
  1
-- 1

8.1
8.1

8.2
 
_
 
" 

8.0
8.1
_

8.2
~

_
_
_

9.0
9.0

_
 

9.1
9.1
~

8.4
8.4
 
_
 
 

1.2 8.5
0.0 7.7
9.4 7.9
9.4 7.8

9.3 8.2
9.5 8.1
9.8 8.4
8.6 7.5
8.2 7.3

8.2 7.5
8.9 7.9
9.1 8.2
8.8 8.2
9.7 8.4

8.5 8.2
8.7 8.2
8.8 8.2
9.1 8.6
9.3 8.8

9.4 8.8
9.3 8.6
8.8 8.4
9.1 8.3
8.9 8.1

8.8 7.2
7.9 6.8 .
9.6 7.8
9.6 9.3
9.4 8.8
9.1 8.7

TEMPER
ATURE
<°C)

MAX MIN

17 14
18 15
18 17
19 16
19 17

18 15
18 14
20 16
21 18
20 18

19 17
17 15
18 14
18 16
18 16

19 18
18 17
19 17
17 16
16 15

17 15
18 16
18 16
18 16
20 17

19 18
19 15
15 13
15 14
17 14
17 16



STREAMS TRIBUTARY TO LAKE ERIE 

04212200 GRAND RIVER AT PAINESVILLE, OHIO Continued

SPECIFIC CONDUCTANCE, pH, DISSOLVED OXYGEN, 

JUNE

AND WATER TEMPERATURES, WATER YEAR OCTOBER 1967 TO SEPTEMBE

JULY

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21 
22
23
24
25

26
27
28
29
30
31

SPECIFIC 
CONDUCTANCE
(MICROMHOS
AT 25 °C)

MAX MIN

2900 2300
3000 2500
3700 2200
4900 2400
5700 4700

5700 3400
7600 3400
7300 6600
8400 5000
9600 6200

11000 7200
11900 0000
12700 1700
12200 0800
11200 0600

12200 0300
12800 0700
11200 9600
11500 10000
10000 3500

11200 3100
12800 6100
6SOO 2400
8500 3000

14600 5000

18400 9900
11800 5500
9700 5200
8300 5900
6000 4900

pH

MAX

_
_..
 _
 
~

_
 
  .

 

__
_

9.2
 
 

8.6
_
_
_
~

_
 
_ .
_
~

7.6
7.5
7.1
7.6
 

DISSOLVED
OXYGEN
(*}/L)

MIN MAX MIN

9.1 8.7
8.7
7.7
8.4
8.1

_
 
.  
_
--

_
__

8.5
 
 

8.1
__
_
. _
 

_
_
_
_
 

7.0
6.9
6.9
6.9
 

.0

.4

.0

.5

.7

.9

.5

.9

.7

.5

.7

.0

.3

.9

g
f 1
.7
. 8
  1

.0

.6

.5
1 7

.7

.0

.3

.8

.5

.5

.8

.9

.7

.1

.6

.5

.5

.2

.9

.7

.3

.2

.3

.7

.1

.4

.1

.1

.2

.8

.5

.2
.2 6.0

TEMPER
ATURE(°C)

MAX MIN

16 16
19 16
22 19
23 21
26 22

27 23
29 25
29 27
29 27
29 28

29 28
28 27
27 23
27 24
27 26

27 26
27 26
27 25
27 25
27 26

26 25
27 25
28 26
29 28
29 28

28 24
25 24
24 22
24 21
27 23

AUGUST

SPECIFIC
CONDUCTANCE
(MICROMHOS
AT 25 °C)

MAX MIN

11200 5800
8000 6000

15000 6200
13200 11400
13500 12000

12700 9000
10000 3600
42OO 1600
18200 2100
20500 15400

15800 5900
10000 8200
10000 8000
8400 5000
7200 5600

10200 7200
9000 3400
8600 2800

17400 6SOO
6800 3700

7200 3700 
4400 1500
2000 1700
4200 1000
6100 4000

7000 6000
7600 6200
7700 6200
12300 7000
11400 9300
10300 9000

PH

MAX

7.8
7.6
_
__
8.4

8.
8.
8.
8.
7.

8.
8.
8.
8.
8.

8.
8.
8.9
8.4
 

-

_
__

8.5

8.4
8.3
8.4
8.5
8.5
8.5

DISSOLVED
OXYGEN
(M3/L)

MIN MAX MIN

7.0
7.0
__
__

7.6

7.9
7.8
7.7
7.5
7.6

7.4
7.2
6.9
7.6
7.3

1.3
1.9
1.8
.0
.0

.0

.0
. .0

.0

.8

4.5
2.7
1.6
.0
.1

7.6 2.1 .0
8.3
8.4
7.5
~

-_ --

_
 

7.9

.7

.6

.7

.7

.7 --    

.6

TEMPER
ATURE
(°C)

MAX MIN

32 30
32 30
32 31
33 30
32 31

32 31
33 32
32 30
32 31
32 27

29 26
30 27
30 28
32 29
31 29

31 30
32 30
32 30
31 25
28 25

30 27 
28 27
29 26
31 28
30 27

27 25
28 26
28 26
29 27
29 28
30 28

SPECIFIC 
CONDUCTANCE
(MICROMHOS pH
AT 25°C)

MAX MIN MAX MIN

5000 21OO
45OO 10OO
11100 4500 8.3 7.6
12200 11000
11800 9SOO

11400 4900
64OO 4500
6200 5000

10800 5500
9900 4200

11800 39OO
14000 10000
12400 8800
11400 34OO
5200 3200

10200 4600
9400 2700
4200 12OO
4400 1200
6200 12OO

6000 50OO
5000 1000
2400 600
13400 2000
13600 74OO

8000 3800
7200 3600
7400 46OO
6800 5300
5800 18OO

9 7.2
5 6.9

5 6.9
6.9
6.9
7.2
7.0

6.9
6.9
6.9
7.0
7.1

7.1
7.0
7.0
7.1
7.0

7.0
6.9
6.9
6.9
6.9

6.9
7.0
7.1
6.9
6.7

DISSOLVED
OXYGEN
(M3/L)

MAX MIN

6.2
6.4
6.6
5.9
6.2

6.0
4.9
4.5
4.1
4.3

5.0
5.7
7.0
 
 

3.1
11.2
11.7 1
10.8
11.6 1

11.3 1
10.4
9.2
6.6
5.8

11.8
11.0
4.9
4.2
8.2

.2

.8

.9

.7

.2

.6

.0

.7

.5

.9

.3

.3

.5

.1

.3

.5

.9

.8

.8

.0

.2

.8

.1

.7

.4

.5

.9

.9

.0

.8
12900 5200 ' .v i.v t.n .0 

SEPTEMBER

SPECIFIC
CONDUCTANCE
(MICROMHOS pR
AT 25°C)

MAX MIN MAX KIN

12400 90OO .8
13400 10800 .9
12200 7800 .9
13600 8200 .8
13800 12000 .8

16200 12400 .5
12800 7000 .5
7400 6200
7500 57OO .9
15100 6000 .5

14400 8600 .5
9600 8000 .5
10600 5600
10400 8000
8000 6100

7300 6200
11600 6200
122OO 10400
13SOO 110OO
14100

  -_

_
13800 12000
14200 12OOO 7.2 6.3

13400 9600
13100 9600
13900 110OO
11000 5000
8400 5000
 

DISSOLVED
OX1GEN
(M3/L)

MAX MIN

_
_ __
__ _
 
 

_.
 
_ __
_  _
 

_
_ _
   
__   .
 

_
_ _
_ _
 
 

-_ -

_
 

5.1 2.6

5.8 3.5
5.4 3.8

11.0 3.5
12.4 8.7
12.8 8.4
 

TEMPER
ATURE
(°C)

MAX MIN

28 26
28 27
38 26
28 25
27 26

28 27
28 27
29 28
31 28
30 29

31 29
31 28
31 28
31 29
31 29

31 29
30 26
27 24
28 26
28 23

29 26
30 27
31 28
31 28
29 27

29 27
29 27
29 27
29 27
30 28 
30 29

TEMPER
ATURE
(°C)

MAX MIN

29 28
29 27
29 28
31 29
30 28

28 27
28 27
30 28
29 28
28 26

27 25
26 24
28 25
29 27
30 28

31 28
30 28
29 27
29 28
29 27

30 28

30 29
30 29
29 27

27 26
27 26
27 25
26 25
26 24
   



STREAMS TRIBUTARY TO LAKE ERIE 

04212700 ASHTABULA RIVER AT ASHTABULA, OHIO

LOCATION. Lat 41 
from bridge on 
Ashtabula.

DRAINAGE AREA. 136 sq mi. 

PERIOD OF RECORD. Chemical

°54'00" long 80°47'44", Ashtabula County, on right bank at Jack's Automarlne, 600 ft upstream 
m State Highway 531, 4.OOO ft upstream from mouth, and 4,000 ft downstream from Fields Brook, tn

eptember 1968:EXTREMES.  Jun
Specific conductance: Maximum daily, z,oau micromnos june 4 
pH- Maximum daily, 8.6 Aug. 30; minimum daily, 4.8 June 30. 
Water temperatures: Maximum, 29.0°C Aug. 23, 24; minimum, n<

romhos Aug. 11.

it determined.

REMARKS. In addition t 
analyses were made 
to September. Inte 
available.

ntinuous recorder, twice-weekly samples were collected by a local obser 
aximum and minimum specific conductance of the samples collected for th

ruptions in the to malfunctions of the instrument. No discharge

Partial 
riod July

DATE 

JULY

BIC4R- 

BtmTE 
(HC03)

CAR 
BONATE
iccm

0
0

c
0

0
0

SULFATE

99
41

9B
41

35
83

CHLO 
RIDE 
(CD

590
121

MO
142

114
560

FL (0- 
RIDE 
(F)

.0

.C

.1

.0

.1

.1

NITRATF 
(SCH)

1.9
1.0

2.3
1.4

.9
3.0

DIS 
SOLVED
snLins
(RESI 
DUE AT 
180 C I

132C1
396

146C
41«

 »s?
1160

H4»D- 
NESS
(CA.MKI

1SP
1R«

«no
160

150
21P

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

JUNE JULY

SPECIFIC 
CONDUCTANCE 
(MCROMHOS pE 

AT 25 °C>

MAX MIN

DISSOLVED 
pH OXYGEN 

(MG/L)

MAX MIN MAX MIN

2530
2510
2120
1910

2200
2010
1900
1460

7
7
7
7

.6

.6

.6

.7

7
7
4
4

.5

.5

.9

.8

2
3
4
4

.7 1.4

.9 1.7

.7 3.3

.9 1.9

23
23
22
24

 

83
82
21
22

SPECIFIC 
CONDUCTANCE 
(MICROMHOS
AT 25 °C>

MAX

1520
1260
1270
1360
1540

1770
1530
1970
2160
1940

1560
1420
1650
2110
1910

1500
2480
2070
2330
3330

1910
1740
1870
2190
2360

1550
1640
1650
1800
1980
1800

HIM

1130
1010
1020
1030
1320

1080
1170
1440
1750
1340

600
730
890
900
690

750
1030
1200
1400
650

650
1500
1330
1220
1040

910
940
1320
1200
1250
1440

PH
DISSOLVED 
OXYGEN
(MG/L)

MAX

7.7
.6
.5
.5
.3

.6

.5

.3
7.2
7.4

7.8
7.6
7.4
7.3
7.4

7.5
7.4
7.2
7.4
7.7

7.7
7.2
7.3
7.4
7.5

7.6
7.6
7.4
7.4
7.4
7.3

MIN

7.3
7.5
7.4
7.3
7.3

7.2
7.3
7.2
7.0
7.2

7.3
7.2
7.0
6.9
7.0

7.0
6.7
6.8
7.1
7.3

7.1
7.0
7.0
6.6
6.9

7.3
7.3
7.3
7.2
7.2
7.2

MAX

6.0
5.6
5.4
5.8
5.6

5.8
5.8
6.7
7.4
7.0

7.4
7.7
7.7
8.8
8.3

7.6
__
_
. _
 

_
_
_
__
 

_
_
_
. _
__
 

MIN

3.0
5.0
5.0
5.2
4.9

4.2
4.9
5.2
6.9
6.6

7.0
6.8
6.9
7.5
7.2

6.3
__
_
_
 

__
. _
_
_
 

_
_
_
__
. _
 

25 32
24 23
23 22
23 22

23 22
24 22
25 23
25 24

25 23

26 24
26 24
27 25
26 25
26 24

26 25
26 25
26 26
26 25
26 25

26 25
26 25
26 26
26 25
26 25
26 25



SPECIFIC CONDUCTANCE,

AUGUST
SPECIFIC

CONDUCTANCE
(MICROMHOS pH
AT 25°C)

MAX 1IIN MAX HIN
1640 1010 7.6
1610 630 8
1320 810 8
1740 1320 8
2070 1520
1650 1140
1490 1170
1660 1310
1880 1470
2340 1570

2340 560
1150 620
1370 800
1170 830
1690 360

1660 1360
1870 960
2060 1120
2260 2050

1910 980 
1660 1410
1450 1070
1140 1020
1280 1070
1480 1090

6
4

9

6
g
6
9 '

1450 720 8.4

.3

.4

.8

.5

.2

.1

.1

.2

.1

.1

.2

.5

.4

.4

.4

.1

.2

.1

.0

.3

.4

.5

.5

.4

.6
990 590 8.4 8.2
1240 710 8.6 8.0
1070 710 8.5 8.3

STREAMS TRIBUTARY TO LAKE ERIE 

04212700 ASHTABULA RIVER AT ASHTABULA, OHIO--Continued

PH, DISSOLVED OXYGEN, AND WATER TEMPERATURES, JUNE TO SEPTEMBER 1968

SPECIFIC 
CONDUCTANCE
(MIC
AT

MAX
1180
1470
1750
1330
1170
1620
2210
1750
1870
2050

2210
1980
1410
1010
1080
1140
1410
1730
2210
2090

2140
1660
2020
2140
2190
2190
2120
1880
1370
1470

WMHOS
25°C>

HIN
800
1110
820
700
770
1150
1340
1630
1540
1640

1240
730
750
630
670
790
1070
1340
1650
1640

950
1030
1620
1900
1590
1560
1304
950
850
1240

DISSOLVED TEMPER-
pH OXYGEN ATUR

(MG/L) (°C>
KAX HIN MAX HIN MAX M
8.4 8.3 7.1 5.8 24
8.3
8.0
8.1
8.1
6.3
8.1
7.9
7.8
7.6

7.7
8.1
8.2
8.2
8.2
8.2
8.2
8. 1 '
7.8
7.9

8.1
8.2
8.0
8.2
7.9
7.6
7.7
7.9
8.0
7.9

.8 5.9 5.0 23

.7 5.7 4.7 23

.7 6.6 5.2 24

.6     24

.9   ~ 24

.7     24

.0   « 24

.6     24

.5 ~   23

.4     23

.6     23

.8     22

.9     22

.0   -- 23

.9   ~ 23

.8     23

.8     23

.6     23

.6     23

.6     23

.9     24

.8     24
3.7 2.5 25
2.7 1.9 24
2.5 2.0 24
2.6 2.2 23
3.1 2.1 22
3.3 3.0 22
3.1 2.7 21

E

IN
23
23
23
23
23
23
23
23
23
23

22
21
21
31
22
22
22
23
23
22

22
22
23
24
24
22
22
21
21
21

04214500 BUFFALO CHEEK AT GARDENVILLE, N.Y.

LOCATION (revised). La t 42°51'16", long 78°45'22", Erie County, at gaging station in Gardenville, 300 ft 
from bridge on Union Road, and 2 miles upstream from Cayuga Creek.

DRAINAGE AREA. 144 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1961 to September 1962, July 1966 to September 1968. 
Water temperatures: October 1961 to September 1962.

downstream

UATt
CT.
23...
DV.
21...
EC.
?1. . .

N.
5...
B.
3...
P.
2...

R.
3...

4.. .
NF 
2...
LY
4. . .

r,.
i...
PT.
3...

CT. 
23...
0V. 
21...

EC.
21...
Art.

?5. . .
EB.
3...
R.

R.
3...

I...
NE
2... 
LY
4...
G.
1...
PT.
3...

M4G- PO-
DIS- CAL- NE- T«S-

TIHE CH4J.GE SILIC4 CIU-« SHIM STIOIU" S HJM
ICFSI ISI02I (CAI IMGI (NAP IKI

1435 1C6   58 K

15C5 272   44 7.9

16i5 142   49 P. q

113U ICO 4.3 57 9.8 IP 2.4

1345 5<-;   f-C 12

163^ 9C6 4.C 33 5.8 7.4 2 .P

14C5 04   54 1? <=.4 1.9

1510 86   44 5.9 

12C: 2'1   35 25

1415 11   46 13

1UC 9.2   50 14

1615 9.2   43 1*
DIS

SOLVED NON-
OR-OMC TOTAL SOL!)S CAR-

143 47

159 51

2.1     288 lf>3 6?

iqq 55

186 58

151 43

.CO .4 .11 .1"   168 58

.C2 .,1 .00 .29   183 56

.ID .1 .14 .54   165 60

Birip- CHLO-
4^««nNIA RON4.TE SULFATE PIDE

(NH4I (HC03I IS04I 1 CL 1

154 58 14

117 44 13

132 44 13

148 61 34

175 47 16

84 ?1 16

156 47 17

132   12 

158 43 17

."6 134 4P 19

.02 154 54 19

.05 12H 56 20
SPECI

FIC
ILKA- CONO-

126 4C2 7.6

96 32C 7.5

108  "!> 7.6

1?1 475 7.6 4

144 477 7.9

l?f> 394 7.8

1"8 33C 7.0

llf 395 7.0

11C 376 7.8

1?6 4CO 8.0

105 375 7.9

FLUO-
P IDE

IF)

 

 

--

.2

 

.1

"

 

 

.1

i^r

TEMP-

IOFG C)

2

7

0

p

2

13

?1

19

23

23

24



STREAMS TRIBUTARY TO LAKE ONTARIO 

04231000 BLACK CREEK AT CHUHCHVILLE, N.Y,^^ci:Ei:r&-«Va^^ "" end of carro1 street 1D
DRAINAGE AREA. 123 sq ml.

PERIOD OF RECORD. Chemical analyses: October 1961 to September 1962, August 1966 to September 1968.

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

DATE

24...
NO v .
22.. .

: i . . .
JAN.
24.. .

FFB.
21...

"AP.

21...

^3!..

2] ...
,1'jr.E
?"...

J'JtY
23...

AUG.
21...

SFPT.
."  3 . . .

04Tf

CXT.
24...

NOV.

HFC.
'1...

'*«.'..

FFR .

MAR.
 >!..,

"?3\"..

"21...
JUNE

JULY

AUG.
21.. . 

SFPT.

MAG- 
CIS- CAL- NE-

(CFS) (SI02) ICA) <fG> (NA)

1525 132   120 27

1400 237 7.C IDS 31 8 .C

1410 172   12" 29

1140 99   16* 39

1040 83   176 39

1"15 625 4.3 S4 20 13

0915 66   160 34

0950 189   ICC 56

132? 21 -- 164 41

1505 5.5   156 37

0815 30 5.6 196 56 36

1400 9.8 2.2 222 45 22

DIS
SOLVED

ORGANIC TOTAL SOLIDS
MTRC- PHOS- (RESI- HJRD-

<M02> (N03I <NI (P04) 180 C) (CA.MGI

410

441

*,c

toe

4,<.   -- 364 29?

540

«8C

PC- 
TAS-

(K)

__

2.3

 

 

 

2.5

 

 

 

3.0

3.0

NCN-
CAR-
BCNATE

NESS

213

219

3C6

321

131

302

237

36B

(NH4I

_

 

 

 

 

 

 

 

 

.08

.12

.0?

ALKA-
L INITV

CACQ3

197

222

264

279

161

238

243

210

BICAR-

(HCQ3)

240

250

271

322

3*0

196

2SO

296

256

224

186

200

SPECI
FIC

COND
UCTANCE

MHOS)

7S7

869

1070

1130

58?

998

853

1D90

1300

( SC4I

163

1J4

167

273

262

112

262

2C6

341

2S4

549

531

7,8

7.9

E.C

7.7

7.8

". .£

e.c

8.0

e.c

7.S

7.5 

8.C

ChLC-

(CL )

36

31

41

61

4?

26

45

36

4?

6C

57

54

  -

 

--

--

^

-

 

19

18

fLUC- 
FICE
(f )

 

.1

 

 

 

.2

-

 

 

 

.3

.3

1ECP-

(CEC C)

9

2

3

0

0

4

15

12

17

21

RIVER AT ROCHESTER, N 1 
er at Driving Park Avenue, Ro

and Electriream fromplan5'fRh T strean from plant 5 of Rochest

DRAINAGE AREA.  2,457 sq ml.

PERIOD OF RECORD.  Chemical analyses: October 1954 to September 1955 
Water temperatures: October 1954 to September 1968.

EXTREMES.   1967-68 :
Water temperatures: Maximum, 27.0°C July 22, 23;

t?' " gaglng Stati°" °" rl*ht " "* « Rochester 
Corp., and 100 ft upstream from Driving Park Av

ft do.n- 
Bridge?

inimum, freezing point Jan. 16, 26.



STREAMS TRIBUTARY TO LAKE ONTARIO 

04232000 GENESEE RIVER AT ROCHESTER, N.Y. Continued

TEMPERATURE <°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
(TWICE-DAILY MEASUREMENTS AT 1030 AND 1630)

DAY

MONTH

OCTOBtR 
AM.....

NOVEMBER

PM. . . . .
DECFMHER

AM.....

JANUARY

13 15 15 14 15 15 14 14 13 14 13 13 13 13 13 13             --     ~          
13 14 14 13 14 14 13 13 13 13 13 13 12 12 12 13 12 12 11                        

11 11 8889776777765544433333333222  

3322222222446443331343333322222

111111

1111

111111
6PRIL

PM , . 
MAY

AM..
PM.. 

JUNE
AM..
PM.. 

JULY
AM..

10 9 
9 9

10 10 

14 14
14 14

9 8 
9 8

U 11 

16 16
17 17

n 9 9
898

11 10 10 

19 19 19
18 19 19

9 
9

11 

22
22

9 11 11 11 11 12 13 13 12 13 12 12 
11 11 11 11 U 12 12 12 12 12 12 12

11 U U 13 13 13 13 14 13 13 14 13 

22 21 23 23 22 22 22 21 21 21 19 20
23 22 24 24 22 22 21 21 21 21 20 20

13 
12

20
20

12
11

19
20

2 11 9 
2 1? 10

0 20 20
9 20 19

0
n

9
"

I 11
0 10

8 19
s in

11 11  
U 11 --

19 21  
19 20  

SEPTEMBER 

PM.....

04237500 SENECA RIVER AT BALDWINSVILLE, N.Y.

°09'26", long 76°19'55", Onondaga County, at Erie (Barge) Canal lock 24 in Baldw 
aging station.

LOCATION (revised).  
350 ft upstream fr

DRAINAGE AREA. 3,136 sq ml (revised).

PERIOD OP RECORD. Chemical analyses: October 1957 to September 1958. 
Water temperatures: October 1957 to September 1968.

ral days during July and August; minimum, freezing point on many
EXTREMES.  1967-68:

Water temperatures: Maximum, 26.0°C c 
days during January to March.

Period of record:
Water temperatures: Maximum, 28.0°C July 24, 1964; minimum, freezing point on many days during winter periods.

REMARKS. Stream frozen Jan. 8 to 31, Feb. 10 to Mar. 18. Water temperature record furnished by the New York State 
Department of Transportation.

(ONCE-DAILY MEASUREMENT AT APPROXIMATELY 0800)

DAY 

1 8 9 10 11 12 U 14 15 16 17 18 19 20 21 22 2

OCTOBER.. 17 17 20 18 16 18 16 16 16 16 15 15 14 14 13 14 15 16 14
NOVEMBER. 10 11 11 9998888733766555
DECEMBER. 2223J333     33433     33

444

APRIL.... 786
MAY...... 12 12 12
JUNE.....     16

8 9     12 12 12 12 12 13 14 14 15 13 13 12 12 12 12 12   
14 14 13 13 13 14 15 15 14 --                      
21 22 22 21 24 21 19 19 20 19 18 It 19 20 20 19 18 18 15 19  

JULY..... 19 20 21 20 21 21 20 21 22 22 22 2J 24 24 24 24 26 26 26 25 24 25 26 26 24 24 25 25 24 23 24 
AUGUST... 24 24 24 25 25 25 26 26 26 26 25 24 23 24 24 2J 23 23 23 22 23 23 23 23 24 23 23 22 22 21 22



STREAMS TRIBUTARY TO LAKE ONTARIO 147

O4241200 TEST BRANCH FISH CREEK AT BLOSSVALE, N.T. 

LOCATION. Lat 43°16'28", long 75°39'03" (revised), Oneida County, at gaging station at bridge on McConnellsville-

AINAGE AREA.  203 sq ml.

RIOD OF RECORD.

at Albany, N.

DATE

fC.
IE...
AN.
16...
B.
1...
4...
9...
R.
C...
R.
2...
6.. .
H
1 ...
2...
NE
4...

UlY

C.
E...
N.
6...
8.
1...
4. . .
S...
R .
0...
R.
/.   .
t...

1...
2.. .
NE
4 ...
LY
0. ..

TIME

1205

 

 
 
 

1120

1055
0930

0930
1500

1300

CHLO 
RIDE

2.5

3.7

3.7
4.0
4.B

3.0

1.7
3.9

3.0
1.9

1.9

2.8

  Chemical

Y.

CHEMI

DI S-
CHARGE
(CFSI

611

310

500
320
270

1450

2550
460

460
513

320

FLUQ- 
RIDE N

.1

.1

.1

.2

.1

.1

.1

.2

.2

.1

. 1

.2

analyses

SILICA
IS 1021

3.8

4.7

4.0
4.5
4.8

3.1

2.2
2.3

2.3
2.5

2.7

ITR1TE
IN02»

.01

.00

.01

.0 1

.00

.01

.01

.00

.00

.00

.00

.00

: July 1967 to July 1968 (discontir

MAG-
CAL- NE-
CIUM SIUM
(CAI (MCI

9.6 3.4

9.9 5.0

8.3 3.2
11 4.1
12 4.5

6.8 2.4

5.1 1.7
10 3.6

11 3.8
10 3.4

11 4.0

ORGANIC
MTRO-

.9 .22

1.7 .00

1.4 .00
1.4 .04
1.3 .04

1.3 .20

.6 .06

.8 . 14

.9 .22

.9 .00

1.1 .14

1.0 .04

STRON
TIUM
(SRI

.00

.02

.02

.04

.06

.03

.03

.04

.05

.00

.04

TOTAL
PHOS-

(P04I

.04

.36

.03

.08

.00

.06

. 17

.90

.13

.04

. 16

.07

SODIUM
(NA)

1.5

1.9

1.5
1.8
2.0

1.3

.8
1.7

1.6
1.5

1.7

1.7

DIS
SOLVED
SOLIDS
(SUM OF

TUENTSI

47

63

48
59
64

42

28
53

53
50

52

64

ued).

PO
TAS
SIUM
(Kl

.3

.5

.4

.5

.4

.5

.3

.6

.4

.4

.4

f

rlARO-

(CA.MGI

38

45

34
44
48

27

20
40

43
39

44

54

04242500 EAST BRANCH FISH CREEK AT TABERG, N.

OCATION (revised).   Lat 43

of East and West B

°18'06",

ranches

long 75°37'09", On

near Blossvale.

eida Cou

AMMONIA
(NH4I

.00

.00

.00

.02

.01

.03

.14

.12

.02
.15

.08

00

NON-
CAR

BONATE

NESS

12

9

9
10
9

9

8
9

B
11

7

12

Y.

inty, at gaging station at b

8

BICAR
BONATE
(HC03I

31

44

30
41
48

22

14
38

42
34

45

52

SPECI
FIC

COND
UCTANCE

MHOSI

80

106

82
103
110

64

47
92

96
85

93

110

ridge at

CAR
BONATE
(C03I

0

0

0
0
0

0

0
0

0
0

0

0

7.3

7.3

7.2
7.3
7.5

6.8

6.8
7.1

7.3
7.0

7.2

7.0

Taberg, J

SULFATE
(S04>

9.9

13

10
11
10

12

B. 8
9.6

9.0
12 .

6.4

8.8

TEMP-

(DEG C)

1

0

0
0
0

1
 
11

11
13

17

IB

ust down-

RAINAGE AREA.   188 sq mi.

EHIOD OF RECORD.   Chemical
Water 

EMARKS. . ___

temperat

at Albany, 11

ures: July
analyses: July 1966 to Ju
1966 to June 1967.

ly 1968 (discontinued).

.Y.

C»TE

CfC.
8...

J H.
6... 

F B.
1...
4... 
9...

f R.
0... 

« R.
<.. .
t ...

M
0 ...
2 ...

JU E
0 ...

JU V
30...

1230

--

_

1030
0945

0950
1530

1230

1200

DIS-

(CFS)

558

450
240 
210

3080
1100

446
558

277

111

(SI02I

3.4

4.1
3.8

2.3
2.2

1.7
1.4

1.8

3.0

MAC-
CAL- NE-

(CAI (MGI

7.9 2.3

8.1 2.6
8.6 7.7

4.3 1.1
5.1 1.4

7.5 2.0
8.2 2.0

9.2 2.6

13 3.6

STRON-

ISRI

.00

.02

.04

.03

.05

.00

.04

.00

(NA)

1.1

1.2

_

.6

.7

.8

.8

.9

1.3

PO-
TAS-

.Kl

.1

.2

 

.3

.3

.2

.3

.4

.4

(NH4I

.00

.00

.08

.29

.04

.00

.00

.08

.2*

BICAR-

(HCO3)

25

29

12
16

26
27

36

18

CAR-

IC03I

0

0 
0

0
0

0
0

0

0

1SO4)

9.5

9.4 
8.4

9.6
6.*

7.2
5.8

3.4

r.t



STREAMS TRIBUTARY TO LAKE ONTARIO 

04242500 EAST BRANCH FISH CREEK AT TABERG. N.Y. Continued

ORGANIC

GATE

DEC.
18...

JAf.
16... 

FEB.
01... 
14...
29...

MR.
20...

iff.
02...
16...

K AY
01...

JUNE
04...

JtLlt

CHLO
RIDE
(CL)

2.0

l.B

2.1 
2.2
 

1.8

1.0
2.0

1.7
.6

1.1

London and 4. 

PERIOD OF RECORD.

at Albany, N.

CATE

OCT.
10...

NOV.
13...

CEC.
13...

JAN.
19...

FEB.
01...
IS...

MAP.
01...
20...

APR.
03...
16...

M*Y
Cl...
it. . .

JUfE
C7...

JULY 
3O...

CATE 

CCT.
10...

KCV.
13...

DEC. 
13...

JAS. 
19...

FEB. 
Cl...
15...

MAR. 
01...
20...

AFR.
01... 
16...

MAY
Cl...
22...

JUNE
01...

Jl/Llr
30...

TIME

1140

1515

1400

1100

1020
1600

1205
1230

1400
1030

1115
1245

0930

CHLD-

(CL)

40

6.0

18

20
19 

42
7.0

12

16
9.9

12

8.8

FLUO-
RIOE

(F)

.1

.0

.1 

.1
 

.1

.1

.1

.2

.0

.1

.8 miles u

,Y.

DI S-
CHARGE
(CFS)

64

443

687

120

233
103

135
587

167
98

94
130

54

FLUO-

(F)

.2

.2

.1

.1

.2 

.1

.1

.1 

.2

.2

.1

.2

.3

NITRITE
(N02)

.01

.00 

.00

.00

.00

.01
00

.00

.00

.00

ipstream X

NITRATE
(NG3)

.9

1.3
1.3

1.6

1.8
.8

.7
.6

.8

04242800

NITRO
GEN
(N)

.44

.00

.02

.Oi

- ^-9
.11

.21

.14

.06

DIS 

SOLVED 
TOTAL SOLIDS
PHOS- (SUM OF
PHORUS CONSTI-
(P04) TUENTSI

.24 40

.09 42

.00  

.05 40

.15 27
.04 27

.02 35

. 00 33

.05 38

WOOD CREEK NEAR NEW LONDON

ron Erie (Barge) C»

SILICA
(SI02)

4.7

4.0

3.3

5.0

4.4
4.9

5.0
3.0

2.9
2.8

2.6
3.2

2.3

(NO2)

.01

.00

.02

.02 

.01

.02

.01

.00

.02
.03

.04

.01

CAL

CIUM
(CA)

37

20

13

36

27
35

38
15

26
38

31
27

33

(N03)

1.8

1.2

l.B
3.8 

3.6
1.3

2.2 
1.9

2.1
1.4

1.8

1.7

MAG 
NE

SIUM
(MG)

8.1

4.9

4.1

9.1

6.8
10

9.9
3.8

6.8
8.4

7.5
6.5

8.2

ORGANIC
NITRO-

(N)

.03

.12

.07

.09

.13

.08

.15

.12

.04

.10

nil.

HARD
NESS

(CA.MG)

29

32
 

28

15
ie

26
28

34

, N.Y.

PO- 

STRON- TAS-
TIUM SODIUM
(SRI (NA)

.46 20

.04 3.7

.06 4. 1

.22 8.4

.15 10

.21 10

.25 24

.10 3.4

.16 6.0

.26 7.7

.17 7.4

.08 5.8

.15 6.7

DIS

SOLVED
TOTAL SOLIDS
PHOS- (SUM OF

1.5 185

.08 85

.02 2 09

.04 73

.11 118

.06 135
.04 114

.23 141

.20 117

SIUM
(K)

1.7

1.0

.8

1.2

1.1
1.2

1.2
1.0

1.0
1.2

1.1
.9

1.1

HARD-

126

70

136
53

93

108
94

116

94

NON- 
CAR

BONATE
HARD
NESS

8

11

8
 

9

5
6

5
6

4

a

AMMONIA
(NH4>

.00

.02

.00

.16

.06
.01

.15

.02

.00
.05

.08

.04

.00

NON-
CAR

BONATE

34

IB

36
15

22

22
IB

18

10

SPECI 

FIC
COND

UCTANCE
(MICRO-
MHOS)

63

74

75
 

64

38
45

61
59

68

97

6B 

BICAR
BONATE
(HC03)

113

64

52

124

82
118

122
46

86
120

106
93

120

SPECI
FIC

COND
UCTANCE

MHOS)

343

149

300 

378
126

220

248
208

260

211

PH

7.3

7.3

7.4
 

6.8

7.2
7.0

7.2
7.3

7.4

7.1

CAR

BONATE
(C03)

0

0

0

0

0
0

0
0

0
0

0
0

0

7.8

7.5

7.5
8.0 

7.5
7.2

7.5
7.6

7.9
7.7

7.6

7.5

TEMP
ERATURE
(DEC C)

2

0

0
 

o
 

a

8
15

16

17

SULFATE
(SO4I

14

13

15

26

21
23

25
15

19
29

15
13

16

12

TEMP-

(OEG C)

13

6

0
0

0
1

8
9

10
13

15

16



STREAMS TRIBUTARY TO LAKE ONTARIO 

04242860 ERIE (BARGE) CANAL AT SYLVAN BEACH, N.T. 

LOCATION.   Lat 43"11'42", long 75°43'45", Onelda County, at bridge on State Highway 13 at 

PERIOD OF RECORD.   Chemical analyses: December 1967 to February 1968 (discontinued).

DATE 

DEC.
04... 1700
IB... 1130

JAN.
16... 1615 
30... 1410

FEB.
13... 1445

DATE <S04)

OEC.
04... 23
18... 11

JAN. 
16... 13
30... 13

FbB.
13... 16

Road, 0.9 mi]

'

MAG-
TEMP- DISS- CAL- NE-

0 1 13.2 4.3 22 6.2
D 1   3.B 12 3.5

0 0   4.7 15 5.5

0 0   4.4 14 4.8

URGANIC TOTAL
CHLO- FLUO- NITRO- PHOS-

<CL) IF) IN02) (N03> IN) (P04)

7.2 .1 .00 1.4 .10 .34
3.5 .1 .01 L.I .21 .16

6.0 .1 .01 l.B .03 .02

5.5 .2 .00 1.5 .01 .06

STRON-

.14

.01

.05

.06

DIS

SOLVED
SOLIDS

<SUM OF
CONSTI 

TUENTS)

103
57

79

73

INA)

3.9
2.1

2.6
*

2.3

HARO-
NESS 

(CA.MG)

10
44

62

54

Sylvan Beach.

129

USGS Station No. 9.

PO-
TAS-

(K)

.8

.4

.6
 

.5

NON-
CAR

BONATE

NESS

24
14

13

14

(NH4I

.00

.00

.00

.13

.00

SPECI
FIC

COND
UCTANCE
IMICRO- 

MHOS)

181
98

137

!24

BICAR-

<HC03)

69
38

5B
59

50

PH

7.7
7.3

7.5 
7.4

7.3

04243390 SCONONDOA CREEK AT VERNON CENTER, N.Y.

PERIOD OF RECORD.--Chemical analyses: December 1967 to July 1968 (discontinued).

HARKS, 
offl

CUTE

tc.
2...
N.
S. ..
B.
1...
6...
B... 
R.
0...
R.
3...
5 ...
0...
>
1...
NE

06...
27...
ULY
3C...

CUTE

K.
12...
AN.
IS...
EB.
Cl...
16...
26...
AR.
20...
PR.
C3...
15... 
30...
AY
21...
UNE
06...
27... 
ULY
30...

oe at Albany, N.Y.

TIME

1530

I53D

1600
1200
154D

1715

1600
1030
1130

L135

1430
1345

1140

CHLO
RIDE
(CL)

8. 3

12

11
12
12

3.0

9. 1
ID 
LI

LL

13
7.6

13

DIS
CHARGE

38

25

60
23
22

158

43
30
23

29

15
152

11

FLUO-
RIDt

(F)

. 2

.2

. L

.2

. 1

. 1

.2

.2 

.2

.1

.2

.0

.3

MAS-

CAL- NE-
SILICA CIUM SIUM

3.8 134 32

4.4 L88 36

4.3 134 28
4,9 170 34

3.6 83 18

3.3 124 27
2.4 170 32
3.0 181 .34

3.9 160 35

2.3 152 36
5.5 108 23

4.8 2LO 39

MTRO-
NITR1TE NITRATE GEN

(N02) (ND3) (N)

.02 6.L .41

.01 6.6 .09

.02 6.1 .01

.01 5.0 .15

.00 4.5 .05

.03 4.5 .03

.00 4.5 .14

.00 4.3 .02

.00 3.3 .18

.00 2.0 .05
"

.00 1.9 .06

PO-

STRON-
TIUM

3.2

4.9

2.9
3.3

1.5

3.0
3.8
4.3

3.3

4.8
2.0

6.6

PHOS
PHORUS
IP04)

.36

.45

.07
.05
.00

.04

.28

.00

.00

.13

.11

SODIUM

5.5

5.7

4.4
5.2

3.1

4.1
4.7
5.2

5.8

6.7
3.4

6.9

DIS

SOLVED

(SUM OF
CONSTI
TUENTS)

580

780

527
7L3
760

327

511

735

680

821

880

TSS-
SIUM

1.4

1.5

1.4
1.5

1.8

1.6
1.4
1.6

1.5

1.9
2.0

1.9

HARD
NESS

ICA.MG)

466

617

450
564
604

28 L

421

592

623

685

AMMONIA

.02

.08

,02
.00

.00

.00

.08

.02

.16

.00
 

.04

NON-

BONATE
HARD
NESS

264

401

222
336
401

98

226

412

457

508

BICAR-
30NATE

24*.

264

278
278

223

238
244
220

240

208
292

216

SPECI
FIC

COND 

UCTANCE
(MICRO-

MHOS)

872

1090

782
1030
1070

544

775

1020

1120

12LO

CAR

BONATE

0

0

0
0

0

0
0
0

0

0
0

0

PH

7.9

7.9

8.1
7.8
8.0

7.9

7.7 
7.7
7.9

8.0

7.6

SUtFATE

265

390

198
339

93

217
338
382

338

460
117

490

TEMP
ERATURE
(DEC O

2

0

3
0
0

6

12 
9

16

L6

21



130 STREAMS TRIBUTARY TO LAKE ONTARIO

04243530 ONEIDA CREEK AT ONEIDA VALLEY, N.Y.

LOCATION.--Lat 43*09*15", long 75*43'17", Madison County, at bridge on State Highway 31, in Oneida 

DRAINAGE AREA.--144 sq mi. 

PERIOD OF RECORD.--Chemical analyses: March 1967 to July 1968 (discontinued).

at Albany, N.Y.

CATE 
CCT. 

10... 
NCV. 

1 ... 
OE . 

1 ... 
JA .

FE .
02... 
16...

MAR. 
01... 
iO... 

APf. 
03... 
16... 

MA* 
01...

JUNE
oe.. .
28... 

JUL1 
30...

CATE 
OC1. 

1C... 
NCV. 

13... 
DEC. 

1 ... 
JA . 

I ... 
K . 

C ... 
1 ...

0 ... 
2 ... 

AP . 
0 ... 
1 ...

0 ... 
2 ...

JU E 
C ... 
2 ...

Ji r
30...

LOCATION. 
State

PERIOD OF

CATE 
DEC. 
13... 

JAh. 
18... 

fEB. 
01...

29... 
HAD. 

19... 
APfl. 
01... 
It... 

MAY 
01... 
22... 

JUNE 
C5... 
25... 

JULY 
10...

TIME

1045 

1435 

1545 

1430

C915 
1415

1045
1500

1300 
1130

1400 
1330

1600 
1515

0930

CHLO 
RIDE 
ICL)

14 

12

18

16 
19

22 
12

15 
18

16

23
8.0

26

--Lat 43 
Thruway

RECORD.

TIME

1100 

1315 

0830

1000 

1000

C945 
1220

1500 
0830

1340 
1200

1650

DIS 
CHARGE 
(CFS)

38 

598

54

85 
754

237 
132

163

76 
1900

FLUU- 
RIOE 

IF)

.2

. 1 

. 1

. 2 

.2

.1 

.1

. 1 

.2

.3 
.1

.2
.0

.3

"05 '53", 
and 3.4

CH

DI S- 
CHARGE 
(CFSI

19 

108

69 

116

55 
130

29 
34

15 
221

28

SILICA 
ISI02I

3.8 

5.2 

4.1

4.2 
4.9

4.9 
3.6

2.9 
.8

3.5

1.5 
4.9

MAG- 
CAL- NE- 
CIUM SIUM 
ICAI IMG)

149 26 

88 21 

75 18

70 
125

131 
63

88 
113

101

UD 
57

18 
29

29 
15

21 
26

24

27 
13

IN02)

.02 

.03 

.03

.03
.04

.05 

.02

.01

.07

.09

.30 

.05

IN03I

2.9 

4.1 

4.6

3.5 
4.8

3.7 
3.8

3.4

1.6 
1.7

1.5
4.5

(M

.00 

.11 

1.2

. 16

.12

.19

.19

.14 

. 10

.13

PO- 
STRON- TAS- 

TIUM SODIUM SIUM 
(SRI INAI IK)

3.5 18 3.5 

1.5 8.2 2.8 

.96 7. 2 2.2

1.1 
2.6

3.0 
.84

1.6 
2.3

1.8

2.5
.08

IP04I

.25 

.21 

.78

.16 
.59

.77

.32

.47

1.2
. 16

04243700 CANASERAGA CREEK NBA

long 75 "51 '04", Madison County, at br 
miles southeast of Lakeport.

SILICA 
ISI02I

4.8 

4.1

4.4 

3.7

3.6
3.6

3.1
3.8

2.9 
5.2

4.7

CAL 
CIUM 
ICAI

180 

90

172

80

125 
162

152 
139

154 
71

176

MAG 
NE 

SIUM 
IMGI

36 

19

34 

17

25 
32

32 
29

32 
14

34

STRON 
TIUM 
ISRI

4.7 

2.0

4.3 

1.8

3.1 
3.8

4.0 
3.3

4.1 
1.4

5.6

8.7 2.0 
11 1.9

14 2. 1 
5.8 1.9

7.7 1.7 
10 1.9

10 1.8

16 2.1 
4.6 2.6

DIS 
SOLVED

371 306 

301 261 

535 429

300 249 
530 431

562 446

362 306

487 399

490 386 
228 196

R LAKEPORT, N.Y. 

idge on Tag Road ,

o Erie (Barge) Ca

PO- 
TAS- 

SODIUM SIUM 
INA) (K)

9.4 2.2 

7.2 2.2

9.9 1.7 

6.8 2.0

7.0 1.7 
7.8 1.7

8.0 1.9 
9.6 1.7

9.0 1.7 
5.2 2.5

8.4 2.3

AMMCNI A 
INH4)

.38 

.34

.07

.00 

.25

.37 

.11

.06 

.12

.24 

.24

NON- 
CAR-

96 

78 

190

80 
191

213

100

185

174 
49

900 ft do

AMMONIA 
(NH4I

.00 

.02

.08

.00 

. 10

.06 
.15

.14 

.18

BICAR 
BONATE 
IHC03I

264 

256 

224

206 
293

285 
186

252
262

266

258 
179

SPECI 
FIC

COND-

604 

507 

826

516 
818

869

612 
729

754

770 
397

.nstream

8

BICAR 
BONATE 
1 HC03I

297

212 
286 
268

192

265 
259

262 
2RO

271 
200

262

CAR 
BONATE 
IC03)

0 

0 

0

0 
0

0 
0

0 
0

0

0 
0

0

8.0 

8.2 

7.9 

7.8

7.8 
7.8

7.9
7.8

7.7
8.0

8.0 
8.0

8.1 
7.7

from New

CAR 
BONATE 
IC03I

0

0 
0 
0

0

0 
0

0 
0

0 
0

0

SULFATE 
(SQ4)

273 

101 

67

75
187

211
58

96 
164

134

178 
45

200

TEMP-

IDEG Cl 

13

7 

3 

0

0 
0

0
3

9 
12

13

16 
18

York

SULFATE 
IS04)

331

115 
316 
328

105

189 
290

284 
233

286 
68

339



STREAMS TRIBUTARY TO LAKE ONTARIO 

04243700 CANASERACA CREEK NEAR LAKEPORT, N.Y. Continued

CATE

EC. 
13.. .
N. 
8... 
B.

6...

R. 
S...
K.

Y

2... 
NE 
5...
8... 

ULY 
30...

RIOD OF

MARKS. - 
at Al

DATE

EC. 
13... 
AN. 
18... 
Ed. 
01... 
14... 
29... 
AR. 
19... 
PR. 
03... 
16... 
AY 
23... 
UNE 
05...

ULY 
30.,.

OEC. 
13.. 

JAN. 
18.. 

FE . 
0 .. 
1 .. 
2 ..

1 .. 
AP . 

0 .. 
1 .. 

MA 
2 .. 

JUNE 
05.. 
28.. 

JULY 
30..

CHLO 

RIDE 
(CD

18 

22

17 
17 
21

15

16 
17

18 
IB

18 
9.6

18

RECORD. -

bany, N.Y

TIME 

1200

1000 
1400 
1100

OROO

1045 
1300

1115

1430 
1330

0730

CHLO 
RIDE

27 

59

26 
25 
31

21

24 
25

31

31 
12

41

CHEMICAL ANALYSES IN MIL

0 
FLUO- 

RIOE NITRITE NITRATE 
IF) IN02) (N03I

. 1 .02 6.C

.2 .02 3.7 

.2 .01 3.6 

.1 .01 5.1

. 1 .03 3.8

.2 .00 4.2 

.2 .00 1.8

.3 .01 3.6 

.1 .02 1.9

.2 .03 .2 

.0 .05 6.0

04243800

DIS 

SOLVED 
RGANIC TOTAL SOLIOS

GEN PHORUS CONSTt- NESS

.01 .17 365 303

.OB .13 505 415

.13 281 235

COWASELON CREEK AT ONIONTOWN, N.Y.

MAG- PO- 
OIS- CAL- NE- STRON- TAS- 

CHARGE StLICA CIU1 SIUM HUM SOOIUM SIUM 
(CFS) (Sro2> ICA) IMGI ISRI 1 NAI IK)

267 4.7 104 23 2.1 13 2.5

421 4.5 96 
5.4 104 

30 5.3 190

313 4.0 82

143 4.3 141 
74 4.2 176

52 3.7 167 
1020 4.6 68

FLUO-

.2 .00 5.7 

.2 .05 4.7

.2 .04 4.9 
.2 .04 4.6 
.1 .02 3.4

.2 .04 4.3 

.2 .03 4.3

.2 .09 1.8 

.1 .07 7.1

.3 .23 2.6

22 1.9 12 2.7 
36 4.1 14 2.5 
35 4.1 17 1.9

28 3.2 12 1.9 
34 3.6 15 2.0

34 4.0 20 2.6 
13 1.2 8.9 2.6

jPECI- 

NON- flC 
CAR- CONO-

HARO- (MICRO-

129 5B6

198 7B6

70 476

BICAR- 

AMNONIA BONATE 
INH4) (HC03I

.27 223

. 14 209 

.07 302 

.24 283

.14 271

.08 276

.12 284 
172

SPECI- 

NDN- FtC 
ORGANIC TOTAL CAR- CONO- 

NrTRO- PHOS- HARD- BQNATE UCTANCE

IN) IP04) ICA.MG) NESS

.86 .55 650 405

.02 .43 330 159 

.03 .89 607 360 

.05 .2-0 618 3B6

.21 .34 467 245

.11 .57 557 324 
  .28 223 82

.31 .62 628 404

MHOS)

1230 8.2

667 7.6 
1120 7.4 
1160 7.B

B98 7.9

1060 7.7 
478 7.7

11BO 7.5

TEMP- 

PH ERATURE 
IDEG C)

8.2 ID 

0.0 0

7.9 0 
B.O 0 
7.9 0

7.8 2

B.O   
7.9 10

8.2 9

7.9 16 
7.7 14

CAR 

BONATE SULFATE 
IC03I (SQ4I

0 163

0 142 
0 346 
0 385

0 242

0 303

0 326 
0 76

TEMP-

IOEG Cl

4 

0

1
0 
0

2

8 
12

21 
14

16



132 STREAMS TRIBUTARY TO LAKE ONTARIO 

04243880 CHITTENANGO CREEK AT HIPPLETON, N.Y.

LOCATION. Lat 42°54'41", long 72°52'03", Madison County, at bridge on Hippleton-Cross Road in Hippleto 
southwest of State Highway 13, 0.6 mile south of Cazenovia and 1.1 miles south of U.S. Highway 20.

DRAINAGE AREA. 31.8 sq mi.

PERIOD OF RECORD. Chemical analyses: December 1967 to July 1968 (discontinued).

at Albany, N.Y.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, DECEMBER 1967 TO

GATE

D

J

F

4

J

JU
3

1545

1115
... 1500

... 09 i o
1340

... 1145

... 1130
1215

1700
1330

E
U45
1515

Y
... 1745

CHLO 
RIDE

DATE (CD 

D

J

F

'

A

M

J

JU

... 8.8

!... 7.0

 ... 7. r
7.9

... 7.8

7.0
6.2

5.9
... 4.3
Y 
- . _ 7 _ 7

LOCAl'IOK.   Lat 42°

DIS-

(CFS)

241

25
92

39
21

U5

88
40

3?
57

30
19

11

FL'JO- 
RIOE
(F)

. 1

. 1 

. 1

. 1

.0

. 1 

. 1

.1 

.2

. 1

. 1

.0

.3

58'51", 1

(SI02)

3.3

4.3
3.P

3.8
4.1

3.4

3.3
2.0

2.3
2.8

.8
3.6

2.4

(N32)

.01

.02 

.02

.02

.00

.01 

.01

.00

.0'

.00

.01

04244990

ong 75°58'
between Manlius and Watervale and

PERIOD OF RECORD.   Chemical

at Albany, N.Y

TIME
DATE 

DEC.

J

F

M

A

M.

2... 1420
N.
a... 0900
1... 1145
8.
5...
8... 1150
R.
9... 1400
R.
4... 103D
5... 1200
0... 1440
Y
1... 1500

JUNE
06... 1145
27... 1620

JULY
30... 1625

analyses:

CAL-

(CA)

41

54
46

51
55

41

46
53

50
46

46
39

56

(M03)

1.4

3.0 
2.0

2.7
3.0

2.4

U5 

1.4
1.0

2!o

MAG-
NE-

7.4

10
8.8

10
11

8.0

9.2
9. 1

10
9.0

8.9
6.9

13

ORGANIC

(N)

2.2

.18 

.05

.08

.37

.00 

.10

.04 

.Oft

.13

.00

STRON-

(SR) (NA)

.03 4.5

.01 3.8

.07 4.4

.10 3.7

.12 3.9

.09 3.8

.09 3.1

.09 3.3

.10 3.4

.02 3.8

.00 ?.<!

.02 2.7

.08 4.0

DIS

SOLVED
TOTAL SOt IDS

.07 153

.16 704 

.17 170

.03 182

.04 203

.04 I56

.in 167 

.07 183

.10 179 

.05 165

139

pn-
TAS-

(K)

1.7

.9
1.1

.Q

.7

1.7

.9
 P

.9

.8

.9
1.0

1.0

133

176

IftB
182

135

153 
170

15?

126

WEST BRANCH LIMESTONE CREEK NEAR MANLIUS, N

52", Ono
1.1 mil

ndaga Cou
es south

December 1967 t

CHEMICAL ANALYSES IN MILLIGRAMS

DIS
CHARGE

120

12 
74

18
11

128

90
20
15

20

10
140

29

SILICA

3.9

4.5 
4.1

4.2
4.6

3.6

3.4
2.7
2.3

3.2

1.8
5.3

4.5

CAL
CIUM

64

66

72
72

55

61
66
65

68

63
66

58

MAG
NE
SIUM

11

14 
12

13
13

9.7

10
11
12

12

12
10

12

nty, at bridge or
of Manlius.

o July 1968 (disc

Broadfield

ontinued).

PER LITER, DECEMBER 1967 TO

STRON
TIUM SODIUM

.02 4.0

.15 3.4 

.12 3.8

.17 3.3

.16 3.4

.11 3.3

.15 3.4

.14 3.3

.17 3.2

.10 3.9

.15 3.6

.10 3.2

.12 4.0

PO
TAS

JULY 1968

(NH4)

.02

.00

.04

.00

.09

.07

.01

.14

.01

.05

.00
  

.07

NHN-
CAR-

NESS

16

6

'4
73

75

2O

18

16

Y.

Road, 0

 UCAP-

<Hro3)

142

706
1^7

176
194

134

162
183

179
163

166
134

710

SPECI
FIC

cnno-

781

369

330
357

770

303 
331

373

252

370

6 mile

CAS-

(C03!

0

0
0

0
o

n

0
0

n
0

n
0

0

8.0

8.0

8.0
7.9

7.8

H.2

8.0

7.9

8.1

northeast

(504)

15

20
17

17
22

22

16
16

16
15

14
13

15

TFMP-

(DFG C)

?

0

0
0

0

10

12

14

21

of road

JULY 1968

SIUM AMMONIA

1.4

.8 
1.2

.8

.7

1.1

1.1
.9
1.0

.9

.9
1.3

1. 1

.01

.02

.00

.19

.02

.10

.01

.14

.01

.06
 

.07

81 CAR
BONATE

215

216

235
244

176

201
208
217

229

223
219

202

CAR
BONATE 
IC03)

0

0

0
0

0

0
5
0

0

0
0

0

SULFATE 
(S04I

24

25

28
31

29

22
23
23

23

22
20

20



STREAMS TRIBUTARY TO LAKE ONTARIO 

04244990 WEST BRANCH LIMESTONE CREEK NEAR MANLIUS, N.Y. Continued

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, DECEMBER 1967 TO JULY 1968

DATE

DEC.
12... 

JAN. 
18...
31... 

FEB.

MAR. 
19...

APR.
04... 
15...
30... 

MAY
21...

JUNE
C6... 
27...

JULY 
30...

CHLO- 

RlUfc 
(CD

9.8 

8.3
10

8.8

9.2
9.0
6.8

8.5

8.0 
7.0

9.9

LOCATION.  Lat 42
Stebbins Gulf 
and 4 miles s

DRAINAGE AREA (re

Water temperatu

at Albany, N.

DATE

OE . 
1 . ..

JA .
1 ...
1 ...

FE . 
1 ...

MA . 
1 ...

AP . 
0 ...
1 ...
30...

23...
JUNF
06...
27...

JULY
30...

DATE

9EC.
12.. .

JAN.
17...

FEB.
15...
28...

19...
APR.
04...
15...
30...

MAY 
23...

JUNE 
06...
27.. .

JULY
30...

TIME

1235

1030
0950

1100
1020

1515

1000
1540
1600

1635

1000
1725

1325

CHLD- 

iUDfc 
(CD

9.2

y fl
10

9.9
10

8.4

3 f-
9.3
9.0

9.9

3.0
6.0

9.2

FLUO- 

RIBE NITRITE 
(f) (NJ2)

.1 .04 

. 1 .01

.1 .02

.0 .00 

.1 .01

.2 .01 
  1 .00
.1 .00

. 1 .00

.2 .00 

.0 .01

.2 .00

NITRATE 
IN03)

2.7 

3.0
3.9

2.9 

2.6

2.7 
1.4
1.6

.5

.8 
5.2

1.1

DIS 
SOLVED 

ORGANIC TOTAL SOLIDS 
NITRO- PHOS- <SUM OF 
GEN PHORUS CONSTI- 
(N) (P04) TUENTS)

2.5 .23

.15 .02

1.9 -04

.00 .22 

.07 .00

.02 .04

.20 .05

.07 .10 
.09

.00 .01

04245200 BUTTERNUT CREEK NEAR

tributary, 0.3 mil 
outh of Jamesville.

vised).   32.2 sq mi

res: July 1966 to

Y.

01S-

14) 4.8

30 5.4
102 4.6

40 4.9
28 ?.4

112 4.1

90 3.9
46 3.5
39 2.9

40 2.1

21 2.4
IfcO 5.6

14 4.5

FLUO- 

RIDE NITRITE 
(F) [M021

.1

.1 .02

.2 .0?

. 1 .00

. 1 .00

. 1 .01

. 1 .00

. 1 .00

.1 .00

.1 .01

.2 .00

.0 .01

. 3 .00

e upstreai

June 1967

CAL-

70

33
63

75
42

58

65
70
70

62

64
63

62

NITRATE 
(N03)

5.8
3.5

 5.3

1.0

2.4

3.4
1.6
3.0

1.5

1.5
2.9

1.6

D from gaging stati

MAG- 

ME- STRON-

15 .10

19 .23
14 .16

17 .26
17 .57

11 .20

13 .24
15 .22
17 .26

16 .24

16 .25
12 .15

17 .25

OR&ANIC TOTAL
NITRO- PHOS- 
GEN PHORUS 
(M (P04)

.00 .19

.01 .00

.00 .06

.11 .08

1.4 .04

.02 .50

.02 .06

.07 .02

.17 .10

.17 .08

.39 .19

.00 .02

227

232

199

212

224

233

223

210

HARD 
NESS 
(CA.MG)

205

214

177

193

212

219

207

194

NON- 
CAR 

BONATE 
HARD 

NESS

28

37

33

28

34

32

24

28

SPECI 
FIC

COND 
UCTANCE 
(MICRO- 

MHOS I

404

406

342

380

396

398

400

369

JAMESVILLE, N.Y.

on, 2.5

4.8

4.9
4.3

5.2
5.3

3.9

4.3
4.5
4.6

4.8

4.6
3.5

5.5

HARD 

NESS 
(CA.MGI

285
215

257
175

190

216
236
245

221

226
207

225

miles upst

wed).

ream frc

PJ- 
TAS-

1.2

1.0
1.1

.9
1.0

1.2

1.0
1.0
1.0

.9

.9
1.2

1.2

NON-
CAR-
30NATE 
HARO- 
NESS

59
30

40
88

30

28
31
38

38

26
22

26

(NH4) 

.00

.00

.01

.02

.12

.07

.09

.05

.05

.00

.00

. 13

. 13

SPECI
FIC

COND
UCTANCE 
(MICRO- 

MHOS)

497
419

481
309

366

424
444
453

419

430
398

434

>m Jamesv

6B

BICAR-

(HC03) 

240

276
225

264
107

194

228
23S
252

235

244
226

242

PH

8.1

8. 1
8. 1

8.0
7.9

7.8

8.0
8.3
8.2

8. 1

8.1
8.0

7.9

PH

8.2

8.2

8.0
e.i

8.0

8.1

8.2

8.2

8.0

8.0

lie upst re 
llle Resei

CAR 

BONATE
(COB) 

0

0
0

0
0

0

0
6
0

0

0
0

0

TEMP 
ERATURE 
(DEC C)

2

0
0

0
0

6

7
10
10

14

18
14

21

TEMP 
ERATURE 
(DEG C)

3

0
1

0
0

4

8

10

13

21

25

voir,

SULF4TE
(S04) 

23

29
25

30
51

28

25
26
27

23

2*
19

24



STREAMS TRIBUTARY TO LAKE ONTARIO 

04245500 CHITTENANGO CREEK AT BRIDGEPORT, N.Y.

ORJt 

PE1

EX1 

RED

C

OC 
C 

NC 
1 

LI 
1 

J

f 

A

J 

111

C 

0 

N 

D 

J 

F

M 

A

M 

J 

J

INAGE AREA.  282 sq ml.

ater temperatures: Apr 

HEMES.  1967-68:

February.

at Albany, N.

TIME

T. 
9... 1610 
V. 
3... 1300 
C. 
2... 1815 
N. 
7... 1715 
B. 
2... 0745 
4... 1630 
9... 0820 
R. 
8... 1745 
P. 
3... 0745 
6... 0920

1... 1540 
3... 1000 
HE
;... 1600

LY

CHLO-

ATE (CD

18 

... 21

21

... 18
22 
23

14

16
21

24 
IB

E 
19 
10

Y.

CHE

D! S- 

CHARGE

226 

120 

860 

276

405 
262

1520

917 
375

297 
401

286

FLUO-

(F)

.3 

. 1 

. 1

.2 

.2 
. 1

.1

.1 
.2

.3
.1

.3 
. 1

.3

11 1967 t

SILICA

4.1 

5.1 

4.2 

4.7

4.3
4.3 
4.1

3.4

2.3 
2.3

1.4 
.3

3.2

(N02)

.02 

.04

.02 
.02

.04

.01

.02

.05 

.04

.09

. ID

o September 1968.

MAG- 

CAL- NE- 
CIUM SIUM

125

86 

86 

110

73
100 
116

57

79 
108

116
98

96

(N03I

2.2 

2.4

2.5 
3.4

2.5

1.7 
1.4

1.9
1.9

1.6

1.8

2 1 

17 

17 

24

15 
22 
22

11

15 
20

22 
18

19

NITRO-

(Nl

.00 

.12

.10 

.10

.60

.12 

.26

.10 

.25

.10

.00

STRON 

TIUM 
(SRI

2.2 

1 .2 

1.1 

1.8

.81 
1.8 
1.9

.58

1.0 
1.6

1.9 
1.3

1.3 
.54

PHOS-

(P04I

. 16 

.27

.08 
.34

.23

.35 
.14

. 32 

.31

.53

SOD I UM

13

10 

11

9.8

9.0 
11 
12

7.4

7.4 
9.3

12 
9.3

10 
5.6

DIS 

SOLVED

ISUM OF

TUENTS)

353 

346

290 
440

235

308 
422

466 
382

388

PO 
TAS 

SIUM

2.2

1.8

1.4

1.8 
1.7

2.1

1.4 
1.6

1.8 
1.4

1.5 
2. 1

HARO-

(CA.MG)

285 

285

244 
340

187

259 
352

3BO 
319

318

AMMONIA

.00 

.22

.01

.23
.01

1.6

.11 

.04

.14 
.17

. IB

NON- 
CAR 

BONATE

NESS

90 

108

84 
134

62

98 
161

1B3 
125

128

BICAR 

BONATE

250 

238

250

194 
252

152

196 
233

241 
236

232 
IS2

SPECI 
FIC 

COND 

UCTANCE

MHOS)

580 

575 

716

490 
714

403

511
668

726 
618

637

CAR 

BONATE SUIFATE

0 178 

0 94

0 153

0 70 
0 149

0 60

0 88 
0 142

0 166 
0 114

0 121 
0 46

0 230 

TEMP-

(OEG Cl

8.0 13 

8.1 B 

8.1 1 

8.0 0

7.8 0 
7.8 0

7.6 1

8.0 8 
7.8 12

8.0 11 
7.9 13

7.7 17

TEMPERATURE (°C> OF WATER, APRIL TO SEPTEMBER 1968

APRIL....                                 11 9 7 B 8 9 8 7 T B 6 11 11 11  
MAY...... 13 14 13 11 10 11 9 8 6 7 7 8 11 12 11 11 12 13 13 13 1Z 11 12 1Z 14 15 14 15 14 16 15
JUNE..... 18 IS 21 22 22 23 22 21 22 23 23 25 27 25 26 26 24 23 23 24 23 24 24 24 23 23- 24 24 22 22  

JULY..... 23 22 22 22 20 22 23 22 22 24 24 23 22 21 20 19 22 21 22 23 22 23 22 22 21 21 24 23 22 23 23
AUGUST... 23 24 23 22 22 21 21 21 21 20 20 19 19 19 22 22 22 21 ?2 21 21 19 19 19 19 19 20 20 18 20 18
SEPTEMBER 17 16 16 17 18 19 20 21 19 17 15 14 15 16 17 18 18 19 19 21 19 IB 15 13 12 13 14 15 16 15  



STREAMS TRIBUTARY TO LAKE ONTARIO 

04245500 CHITTENANGO CREEK AT BRIDGEPORT, N.Y. Continued

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

1 \ .0  >.(> 0.0 -         
2 1 .0 «.5 0.0 ---      
, , .0 q.s n.n

a 14.  ! 4.5 ?. n -       
Q l^.S 4.0 ?. 0 --- ---

11 ".0 5.0 l.« -        
1? 1 . : 6.1 1.5 -     
n 11.5 «..* 3.5 ---    
14 1].S 5.0 ?.R -            

!(, 1 1 ,R l p r) 1.5 -        

  1 .

,' 0 ' ,' s _ ._. ___ _
75 in. 7.5    -     

7.0
7.5
B.5

0.0

».5 

2.0

1.5

10.5 
Q.5

0.5
1.0 
2.5

4.0

4.5

5.0

JUN JUL
4.0    2 
4.5    2
6.5    2

2.5 19.5 2
4.0 20.5 2

4.0 20.5 2 
1.5 21.1 2 
0.5 21.5 2

fl.5 24. n 2 
'.5 24.5 2

"t. 5 22.5 2
9.0 22." 2

MJG SE
1.5 19.
.0 ie.
.5 16.

.0 19.

.0 19.

.0 21.

.5 IB.

.0 17. 

.0 16.

.5 16.
.0 19.

.5 21.

.5 20.

04245840 SCRIBA CREEK NEAR CONSTANTIA, N.Y.

UJUA110M.   Lit 43 1S'3S", long 76 OO'll", Oswego County, at gaging station at bridge on road to Ingi 
and about 0.8 mile north of Constantia.

DRAINAGE AREA.  38.4 sq mi. 

PERIOD OF RECORD.   Chemical analyses: July 1966 to July 1968 (discontinued).
Water temperature

at Albany, N.Y.

DATE 
OCT.
09..

NOV.

DtC.
Id..

JAN.
16..

FEB.
01..
14..
29..

MAR.
20..

APR.
0?..
16..

NAY
01..
22..

JUNE 
04..

JULY
30..

KATE
OCT.
09..

NOV.
14..

otc.
18..

JAN.
16..

Fta.
01..
14..
29..

MAR.
20..

APR.
02..
16..

MAY
01..
22..

JUNE
04..

JULY
30..

TIMt

. ~  

1315

1415

.

.  

1025

1500
0850

0840
1630

1430

1315

CHLO
RIDE
(CD

1.5

.9

2.1

2.3

3.5
3.5
3.2

4.0

1.8
3.9

2.2
1.9

1.5

3.0

s: July 1966 to April 1967.

CHEMICAL ANALYSES IN MILLIGRAMS

DIS 
CHARGE

16

1

86

52

150
54
43

301

324
54

59
92

15

FLUU-
RIOE
(F)

.2

.3

.2

.1

.1

.1

.1

. 1

. 1

.2

.2

. 1

.2

.2

4.0

3.7

4.8

4.1
4.4
5 .U

3.2

2.0
2.1

2.0
2.0

3.5

NITiUTE
( ND2)

.00

.uo

.01

.00

.DO

.01

.00

.01

.01

.00

.01

.00

.01

.00

CAL-

16

7.3

9. I

6.8
8.5
8.B

5.9

4.8
8.6

8.3
8.2

12

NITRATE
(N03)

.8

1.2

.9

1.1

1.1
.9
.9

1.1

.6

.8

.8
1.1

1.1

1.1

MAG-
NE-

4.4

2.8

3.9

2.5
3.2
3.1

2.0

1.6
3.0

2.7
2.4

4.2

ORGANIC
NITRO
GEN
(N)

.07

.00

.18

.00

.23

.15

.06

.00

.14

.21

.12

.16

.13

.14

PER LITER

STRON-

.03

.00

.01

.02

.04

.06

.05

.04

.05

.06

.00

.03

.00

TOTAL
PHOS
PHORUS
(P34)

.IB

.05

. 14

.21

.00

.11

.00

.07

.22

.03

.02

.02

.08

.00

, OCTOBER

2.0

1.6

1.6

I.?
1.5
1.6

1.2

.8
1.5

1.3
1.2

1.4

1.9
DIS

SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)

66

34

40

52

40
49
53

37

27
44

40
35

40

56

1967 TO JULY 196(
PO-
T«S-

.4 .00

°

.3 .00

.4 .00

.2 .08

.4 .00

.3 .07

.4 .01

.3 .00

.6 .03

.4 .08

.3 .00

.4 .09

.5 .06

NON-
CAR-

HARD- BONATE
NESS HARO-

ICA.MG) NESS

58 12

26 12

31 14

38 .4

27 11
34 U
35 10

22 10

18 10
34 11

32 8
30 9

35 9

47 B

)

BICAR-

(HC03)

57

21

30

20
28
30

15

11
28

29
26

32

*7
SPECI
FIC
COND

UCTANCE
(MICRO-
MHOS)

127

58

67

80

65
79
80

54

45
72

71
61

71

10?

CAR-

(C03) 1S04)

0 8.3

0 9.5

0 11

0 14

0 11
0 12
0 15

0 12

0 9.8
0 9.0

0 7.8
0 5.0

0 4.2

0 7.1

TEMP-
PH ERATURE

(D6G C)

7.7 12

7.0 2

7.1 2

7.1 0

6.9 0
7.1 0
7.3 0

6.8 1

6.7 6
T.I 9

7.2 10
7.1 14

7.1 17

q 18



STREAMS TRIBUTARY TO LAKE ONTARIO 

042459OO ONEIDA LAKE, OSGS STATION NO. 9, N.Y.

PERIOD OF

RE MARKS. -

(i.e.

DATE
OCT.

30. ..
FEB.
27...

APR.
18...

MAY
09...

JUNE
05...

JULY

15...
24...

AUG.
06...
20...

SEPT.
24...

DATE

OC1 .

30...
FEB.
27. ..

APR.
18...

MAY
09...

09...
JUNE
05...

JULY

AUG.
36...
20...
28...

SEPT.
24...

RECORD. --Chemica

, chlorphylls a a

1215 0

1300 0

1030 0

1055 0

0925 0

1710 0
0315 0

1730 0
0840 0

1135 0

CHLO-

IS04) ICL)

51 8.5

15 6.5

22 6.9

42 9.5

 

27 6.0

39 9.0

48 9.3
47 9.0
     

 

1 analyse

TEMP-

10

0

10

12

17

23
25

23
22

22

FLUO-

IF)

.0

.0

.2

.2

_

.3

.1

.1
 

  

s : June

DISS-

10.0

 

13.9

11.7

10.4

11.5
10.7

11.4
8.1

10.9

(N02)

.00

.00

.03

.00

.02

.00

.00

04245904

LOCATION. --Lat 43° 10 '20", 1

DATE

OCT.
09...
MAY 
09...

AUG.
20...

DATE

OCT.
09. ..

MAY
09...

AUG.
20...

CHEMH

TIME DEPTH 
IFT)

1245 0

1030 0

0830 0

CHLO- 

SULFATE RIOE 
(S04) ICL)

   

50 9.7

 

ong 75° 45

analyses

TEMP 

ERATURE 
IDEG C)

16

11

FLUO- 
RIDE 
IF)

--

.2

 

"10", On

1967 to September

AMS PER LITER, WATE

CAL-

1.0 39

4.3 13

2.3 18

1.0 35

1.9 25

2.2 36
   

2.3 41
3.7 40

NITRO-

IN03) (N)

.4 .12

1.8 .18

.8 .15

.2 .09

1.2 .04

.3 .07

1.1 .10

1968 (dice

readings

MAG-
NE-

3.9

5.6

4.6

7.8

6.2

3.1
 

B.9
3.9

PHOS-

IP04)

.38

.02

.13

.01

.15

.12

.03

ONEIDA LAKE, USGS STATION NO

eida County, at O.S . Geologic

(discont:

DISS 

OLVED 
OXYGEN

12.1

NITRITE 
IN02)

 

.03

CAL- 
SILICA CIUM 
ISI02) ICA)

 

.4 41

ORGANIC 
NITRO- 

NITRATE GEN 
IN03) IN)

MAG 
NE 

SIUM 
IMG)

8.5

TOTAL 
PHOS 

PHORUS 
IP04)

antinued).

STRON-

5.2

.11 3.0

.21 5.3

.46 4.1

.27 3.3

.50 4.7
   

.53 4.6

.56 4.9

DIS

SOLVED

1 SUM OF HARD-

TUENTS) ICA,*G)

166 134

86 63

89 64

146 120

109 88

150 124

168 139

. 8, N.Y.

=al Survey buoy No.

inued).

STRON 
TIUM SODIUM 
ISRI INA)

.56 4.4

_
DIS

SOLVED
SOLIUS 
(SUM OF HARD- 
CONSTI- NESS 
TueNTS) ICA.MGI

PO-
TAS-

IK.I

1.2

.6

.7

.9

.7

1.0
 

1.0
1.1

NON-
CAR

BONATE

NESS

19

16

45

26

42

. 8.

,8
PO 
TAS 
SIUM 
IK)

l.l

_

NON-
CAR 

BONATE 
HARD 
NESS

8

1NH4)

.00

.38

.00

.08

.08

.05
 

.08

.13

SPECI
FIC

COND
UCTANCE

MHOSI

292

149

162

258

196

275

288

AMMONIA 
(NH4I

_

.04

--

SPECI
FIC

COND 

UCTANCE 
I MICRO- 
MHOS I

_

its

BICAR-

IHC03)

104

60

58

91

75

100
 

104
104

 

PH

7.8

7.4

7.5

7.8

_

7.7

7.7

7.7
7.7

BICAR 
BONATE 
IHC03I

_

102

--

PH

_

8 2

_



STREAMS TRIBUTARY TO LAKE ONTARIO 

04245932 ONEIDA LAKE, USGS STATION NO. 11, N.Y.

LOCATION. Lat 43°09'50", long 75°51'40", Oneida County, at U.S. Geological Survey buoy No. 11. 

PERIOD OF RECORD. Chemical analyses: June 1967 to August 1968 (discontinued).

REMARKS. -

DATE 
OCT. 
09. .. 

MAY 
09.. . 

AUG. 
20...

DATE 
OCT. 
09... 

MAY 
09... 

AUG. 
20...

LOCATION.

b), tot

TIMt

1225 

0915 

1015

5ULFATE 
(S04)

50

CHEMICAL ANALYSES IN

TEMP- DISS- 
OEPTH ERATURE OLVED 
lf=T) (DEG C) OXYGEN

0 16 10. 0 

0 11 12.0 

0 22 8.4

CHLU- FLUO- 
*IOE RIDE NITRITE 
(CD IF) (N02)

9.9 .2 .03

thS0?45fmicrondpress

readings.

MILLIGRAMS PER LITER

CAL- 
SILICA CIUM 
(SI02) (CAI

.5 40

ORGANIC 
NITRO- 

NITRATE GEN 
IND3) (N)

ureEfil
?" "at8?!6

, OCTOBER 1967 TO 
MAG- 
NE- STRON- 

SIUM TIUM 
(MGI (SR)

8.5

TOTAL 
PHOS 
PHORUS 
IP04I

.57

DIS 
SOLVED 
SOLIDS 

ISUM OF 
CONSTI 
TUENTS!

04245934 ONEIDA LAKE, USGS STATION NO. 12, N.Y.

PERIOD OF RECORD. -Chemical analyses: June 1967 to Setpember 1968 (discontinued)

REMARKS. --Field determinations of alkalinity, specific conductance and pH of some 
fice in Albany, N.Y. All samples filtered with 0.45 micron pressure filter a 
in H^* n?ti°nL?nd observati°ns °f biologic parameters of water and bed mater 
in district office. Biological samples include phytoplankton concentrations 
a and b), total seston, and Secchi disc readings; "".ions,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 
MAG- 

TEMP- OISS- CAL- NE- STRON-

OATE 
OCT. 
09... 
09... 
09... 
09... 
09. .. 
30. . . 
30... 
30. .. 
30... 
30... 

FEG. 
27... 
27... 

APR. 
18... 
18... 
18... 
18... 

MAY 
09... 
09... 
09... 
09... 
09... 

JUNE 
05... 
05... 
05... 
05... 
05...

14...
14... 
14... 
14... 

JULY 
03... 
03. .. 
03... 
03...

10... 
10... 
10... 
10... 
10... 
17... 
17... 
17... 
17... 
17... 
24... 
31... 
31... 
31... 
31... 
31...

1J15 
1316 
1317 
1318 
1319 
1245 
1246 
1247 
1248 
1249

1145 
U46

0930 
0931 
0932 
0933

1150 
1151 
1152 
1L53 
1154

0945 
0946 
0947 
0948 
0949 
0950 
0951 
0952 
0953 
0954

0730 
0731 
0732 
0733

0730 
0731 
0732 
0733 
0734 
1020 
1023 
L026 
1029 
L031 
0900 
0830 
0831 
0832 
0833 
0834

0 
10 
20 
30 
40 
0 

10 
20 
30 
42

0 
30

0 
10 
20 
40

0 
10 
20 
30 
40

0 
10 
20 
30 
40 
0 

10 
20 
30 
40

0 
10 
20 
30

0 
10 
20 
30 
40 
0 

10 
20 
30 
40 
0 
0 

10 
20 
30 
40

16 
16 
16 
16 
16 
11 
11 
LI 
11 
11

0 
0

8
a
8
7

11 
10 
10 
10 
10

16 
15 
15 
14 
13 
19
la
IB 
18 
16

20 
20 
19 
18

22 
22 
21 
la 
17 
26 
26 
23 
22 
20 
25 
22 
22 
22 
22 
21

9.8 
9.8 
9.8 
9.7 
9.5 
10.2 
L0.2 
10. 0 
10.0 
9.8

14.6 
10.4

13.8

14.0

12.2 
12.4 
12. 
11. 
11.

11. 
11.
11.5 
10.3 
8.0 

10.4 
10.6 
10. 0 
9.8 
6.0

8.2 
8.1 
8.0 
6.2

9.2 
9.3 
9.1 
6.

13. 
13. 
11.

6.
10. 
B. 
8. 
8. 
8. 
4.

.9 43 

.3 40

3.9 33 
2.7 45

1.9 38

2.1 37 

.6 39

1.0 38 

2.6 38

2.8 38

.9 39

5.0 39 

2.3 41

4.6 41

(MGI

10

8.9

II

8.5
10

7.4

8.3

-

8.5

8.4

-

8.4

 

7.2

8.3

 

8.4

9.0

8.3

ISR)

.61

I-

II

.38 

.62

.48

.53

-

.53

.55

 

.52

-

.36

.55

-

.55

.55

.54

samples^

AUGUST 1968 
PO- 
TAS- 

SODIUM SIUM 
(NA) IKI

4.4

HARD 
NESS 

(CA.MGI

1.1

NON- 
CAR- 
SONATt 
HARD 
NESS

samples on file i 
t time of collect! 
ial at this sampli 
plant pigments (i

TO SEPTEMBER 1968 
PO- 
TAS- 

SODIUM SIUM 
INAI IKI

5.4 .8

5.4

II

5.0 
5.6

4.5

4.2

-

4.5

4.5

 

4.6

--

3.7

4.9

 

4.5

4.7

4.6

1.0

"

1.0 
1.1

1.0

1.0

-

l.D

1.0

 

1.0

-
1.0

1.0

-
1.1

L.I

1.0

Addition

AMMONIA 
INH4I

.00

SPECI 
FIC

COND 
UCTANCE 
( MICRO- 
MHOS 1

288

al deter -

aiCAR-
BONATE 
IHC03I

101 

PH

8.1

n district of- 
on. Additional 
ng site on file 
.e., chlorophylls

BICAR- 
AMMONIA 80NATE 
INH4I (HC03I

.00 108

.00

 

.37

.06

.00

.01 

.00

"

.11

.05

 

.06

-

.26

.05

 

.00

.03

.26

108

'-'-

92 
113

96

94 

97

-

99

101

 

100

--
88

102

-

100

106

106



STREAMS TRIBUTARY TO LAKE ONTARIO 

04245934 ONEIDA LAKE, USGS STATION NO. 12, N.Y.--Continued

OCT.
09...

09...

FEB.

27...

18...

IB...
HAY
09...
09...

09...
JUNE
05...

05...

05...

JULY
03...

03...

10...

17...

17...
17...
17...

31...

31...

OATE

AUG.
06...

06...
06...
20...

20...

28...

SEPT.

24...

53

 

55

46

46

47
  

-_

49

-

48

48

35

-

45

_
--

45

48

48

TIMfc

1640

1655
1700
0935

0939

1001

1243

CHLO-

9.2

--

11

9.8

9.3

9.0
"

__

9.0

 

8.8

9.1

7.6

 

9.3

_
 

9.3

9.5

9.7

DEPTH

0

30
40
0

40

10

30

DIS 

SOLVED
ORGANIC TOTAL SOLIDS

  -

.1 .02 1.0 .15 .22 188 153

.1 .00 .6 .18 .05 157 126

.1 .00

.2 .03 .2 .14 .00 158 132
 

_ -----

.2 .01 .6 .06   162 1300

-

.0 .00 .2 .17 .20 162 130

.0 .01 1.4 .30 .24 136 110

 

.1 .00 .1 .56 .22 159 132

_

.1 .01 .1 .38 .32 162 132

.2 .00 .6 .00 .07 169 139

MAG-

TEMP- DISS- CAL- NE- STRON-
ERATURE DLVEQ SILICA C I UM SIUM tlUM SODIUM

23 10. 0 2.8 41 9.0 .54 4.8

22 9.
22 4. 5.5 41 8.9 .56 5.0
22 9. 4.3 40 8.6 .55 4.7

22 0.

20 7.4

SPECI- 

NON- FIC
CAR- COMD-

48 311 7.8

60 330 7.6

47 274 7.6

273 7.7

52 277 8.1
"

_

49 284 7.9

 

48 236 7.7

38 ?38 7.5

 

48 288 8.0

 

50 281 7.3

PO-

TAS- 8ICAR-
SIUM AMMONIA BDNATE
IKI (NH4I (HCQ3I

1.1 .06 105

__

1.1 .17 106
1.2 .12 104

_

_



DATE

AUG.
06...
06...
06...
06...
06...
20...
20...
20...
20...
20...
2B...
28...
2S...
28...
28... 

SEPT.
24...
24...
24...
24...
24...

STREAMS TRIBUTARY TO LAKE ONTARIO

04245934 OKEIDA LAKE, HSGS STATION NO. 12, N.T.-Continued 

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

ORGANIC TOTAL

DIS 
SOLVED 
SOLIDS

NON- 
CAR-

SPECI- 
FIC

COND-

IP04) TUENTSI (CAiMG)

ALU 
BATE MI- 
DF NUM 

COLLECTION ( AL

OCI, 9, 1967 100 
OCT. 30 8 
FEB. 27, 1968 25

BE- GER- 
BAR- RYL- BIS- CAD- CHRO- CO- COP- GAL- MA- 
IUM LIUM MUTH BORON MIUH MIUM BALT PER LIUM NIUH

40 <.2 <3 25 <2 50 <2 6 <2 ND

31 <.7 ND 23 ND B <5 3D ND ND

MAY 5 12 33 <.8 <2 17 <16 2 <B B ND <4 
MAY 9 25 31 <2 ND 18 ND 5 <5 4 ND ND

JULY 24 9 33 .8 ND IB ND <4 <8 12   ND

AUG. 20 9 
AUG. 20B 8 
AUG. 28 6

DATE LI 
OF IU 

COLLECTION (L

OCT. 9, 1967 
OCT. 30 
FEB. 27, 1968 ' 
APR. 18 
HAY 5 
HAY 9

JUNE 1,4 
JULY 3 
JULY 10 
JULY 24 
JULY 31 
AUG. 6

AUG. 20 
AUG. 2 OB 
AUG. 28 
SEP. 12 
SEP. 24

31 .8 <2 26 <16 <2 <8 25   ND

MAN- MO- RU- 
m- GA- LYB- NICK- BID- S 

NESE DENUM EL IUM VE 
) (MN) (MD> (NI) (RB) (4

<.6 2 .9 
<.6 <.6 1 

4 <.5 4 .9

<.8 <5 .7

<-8 <6 1

<.8 «, 1

<3 <.6 <3 .5

13 <2 <4 1

STRON- TITA- VANA- 
TIUM TIN NIUM DIUM 

) (SRI (SN) (TI) (V)

580 <3 B <3 
660 <3 <2 <3 
350 <5 <2 <2

580 <5 2 <4

590 <6 3 <4

560 <6 <3 <3

590 <B <6 <(>

IRON

260

B5

T 
17

B

IB
4

9

4 
4

ZINC 
IZN)

10
15 
ND

<160

<170 
<160

<160

<160 
ND 
ND 

<1BO

LEA

3 
B

<

2

ZIR 
CO 
NIUM 
IZR)

ND 
ND 
ND 
ND

ND

< LESS THAN VALUE INDICATED
  NOT DETERMINED
ND SPECIFICALLY SOUGHT, NOT DETECTED
B BOTTOM SAMPLE



140 STREAMS TRIBUTARY TO LAKE ONTARIO

04245954 ONEIDA LAKE, USGS STATION NO. 14, N.Y.

LOCATION.--Lat 43*11'20", long 75"56'00", Os»ego County, at U.S. Geological Survey buoy No. 14. 

PERIOD OF RECORD.--Chemical analyses: June 1967 to September 1968 (discontinued).

a and b), total seston, and Secchl disc readings.

1
DATE

FEB.

13...
HAY
OB...

08...
28...
28. ..

38...

28...

28...
28...

28...

TEf
IME DEPTH ERA

301 20

P- OISS-
URE OLVED SILICA

0 13.3 2.2

115 0 10 9.9 .7

117 20

700 0

430 10

BOO 0
850 0

200 0

0 9.9  

4 9.8

6 11.0 .3

7 10.7 .3
7 10.8

6 9.8

6 lo'.O .5

eteV^ioT£ater'Sa^debed 1mater'ial iat ?nis°sa^pling'sltedon1f lie

R WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MAG- PO-
CAL- NE- STRON- TAS- BICAR-
ClUM SIUM TIUM SODIUM SIUM AMMONIA BQNATE

40 9.4 .57 5.3 1.1 .00 103

38 8.0 .52 4.5 1.2 .00 98

 

44 9.5 .63 5.4 1.0 .00 110

44 9.4 .60 5.3 1.0 .00 110
 

21... 0*00 0 1* 10.*        
29...
29...

500 0
3600 0

4 10.4
4 10.6 .3

             

46 9.5 .70 5.B 1.2 .02 113
29... 0700 0 14 10.7

JUNE

JULY

AUG.

SEPT.
12... 0930 0 20 6.0 6.1

SI
CHLO- FL UO-

FEB.
13...
13...

MAY
08...

28...

28...

23...

28...
28...

28...
28...

29...
29...

29...

JUNE

JULY

AUG.
20...

SEPT.
12...

35 a. a
52 4.6

48 9.6

59 10

59 10

59 10

__
59 11

 
59 11

 
61 10

61 12

  .  

.2 .01 2.0

.1 .01 1.0

.2 .04 .6

.1 .01 .4

.0 .01 .2

.0 .00 .2

 
.1 .01 .2

__

_
.0 .02 .1

.0 .01 .1

40 8.9   4.7 1.1 .04 102

OIS- SPECI-
SDLVED NON- FIC

NIIRO- PHOS- I SUM OF HARD- BONATE UCTANCE

.6T .12 134 104 36 224 7.5

.30 .02 159 12B 48 2B1 B.O

.01 .11 184 149 58 328 7.8

.13 .12 IB* 149 59 320 8.2

_

 
.00 .15 188 150 58 330 7.9



STREAMS TRIBUTARY TO LAKE ONTARIO 

04245955 ONEIDA LAKE, USGS STATION NO. 15, N.Y.

LOCATION.--Lat 43°12'20", long 75°55'20", Oswego County, at New York State Barge Canal System buoy 123-F1W. 

PERIOD OF RECORD.--Chemical analyses: June 1967 to September 1968 (discontinued).

CHEMI 

TIME 0
OAIE

C . 
0 ... 1400 

1330

... 1120

... 0600 
0800 
0801 
1000 
1200 
1400 
1401 
1600
laoo

... 1801 

... 2000 

... 2200 
2201 
2400 
0200 
0201 

... 0400 
0600 
0601

8... 0900 

8... 1545

8... 1547 
a... 1548 
8... 1549 
NE 
... 0800 

1025

0645 
0600 
0602 

... 0603 

... 0604 

... 0700 

... 0800 
0801 
0802 
0803 

... 0900 
1000 
1001 

... 1002 
1003 
1100 

... 1200 
1201 
1202 
1203 

... 1300 
1400 
1401 
1402 

... 1403 

... 1500 
1600 
1601 

... 1602 

... 1603 
1700 
1BOO 
1801 
1802 
1803 
1900 
2000 
2001 
2002 
2003 
2 1 00 
2200 
2201 
2202

MAG- 
TEMP- 01 SS- CAL- NE- STRON-

0 16 10.3 
0 11 10.2 .3 4

0 0   4.3 2

0 0 14.7   2 
0 0 14.7   2 

10 0     4 
0 0 15.0 -- 2 
0 0 14.4   2 
0 0   4.2 2 

10 0 14.2 2.3 4 
0 0 14.5   2 
0 0 14.8   2 

10   4 
0 0 14.6   2 
0 0     2

001 
001 

10 
0 0 1 
0 0 
10

0 B 

0 11 1

20 10 1 
30 10 1 
38 10

0 16 1 
0 17 1

0 20 
0 26 1 

10 25 1 
20 20 
30 20 
0 27 1 
0 27 1 

10 26 1 
20 22 
30 20 
0 26 1 
0 26 1 

10 26 1 
20 23 1 
30 22 
0 26 1 
0261 

10 26 1 
20 22 1 
30 20 
0261 
0 28 1 

10 24 1 
20 23 
30 18 
0 27 1 
0 27 1 
10 24 1 
20 2? 
30 21 
0 28 1 
0 28 1 

10 24 1 
20 22 
30 18 
0 28 1 
0 27 1 

10 24 1 
20 21 
30 18 
0 27 1 
0 26 1 

10 26 1 
20 26

1.7   2 
,.7   2
    ^
..6   2

9.0 

7.2 .27

6.   
6. 
8. 
5. 
5. 
7. .25 
9. .58 
6.   
6.

6.

6.

8.

6.

1.7 37 7.3 .48 

).4 .8 37 7.9 .52

 

.6 1.1 39 8.5 .53

.0 2.8 39 8.5 .54 

.5 1.1 39 8.4 .56

.2 1.4 38 8.2 .56

.8 1.0 39 8.4 .55

.0 5.9 38 8.3 .56

.5 1.1 38 8.2 .54

.6 2.1 37 8.1 .56

.7 1.2 37 8.1 .56

.2 5.6 37 8.1 .56

  *

.9 1.1 38 8.0 .55

.4 2.6 38 8.1 .55

PO- 
TAS- 

SOOIUM SIIJM AMMONIA 
(NA) (K) (NH4)

5.5 1.0 .00 

4.7 .9 .12

.26 

.22 

. 05 
,27 
,26 

4.1 .9 .04 
5.3 1.0 .04 

.20 

.20

.08

.14

.00

.15

4.4 1.0 .00 

4.1 1.1 .02

 

4.5 1.0 .00

4.6 .9 .14
4.8 1.0 .00

4.8 1.0 .00

4.7 1.0 .00

4.5 1.0 .00

4.6 1.0 .00

4.7 1.0 .10

4.8 1.0 .10

4.5 1.0 .17

4.7 1.0 .11

4.7 1.0 .17

I

BICAR 
BONATE 
(HC03)

108 

81

75 
78

103 
73 
72 
80 

104 
76 
78 

104 
80 
84

81 
80 

102 
79
80 

103

93 

96

 

100

98 
102

102

102

101

-

100

102

102

101

102

102



STREAMS TRIBUTARY TO LAKE ONTARIO 

04245955 ONEIDA LAKE, USGS STATION NO. 15, N.T. Continued

ATE

LY
7...

a...

3...
a...

8...

a...
a...

a...

G.
...
...

!."
.... . .

...

......'.'.'.

......

PT.

FEB
MAR
MAY

TIME

2*00

0003

0200

0203

0600

0602
0603

0803

1615
063Q

1000
1001

1*00
1*01
1*02

1600

1800
1801

2200
2201

0200
0201

0600
0601

DEPTH 1

0

30

0

30

0

20
30

30

0
0

0
20

0
10
20

0

0
20

0
20

0
20

0
20

SPECTRDGRAPHIC

BATE
OF

13, 1968
13
28

DATE
OF

COLLECTION

FEB
MAR
MAY

13, 1968
13
28

ALU
MI
NUM

30

LITH
IUM
(LI)

*
2
3

TEMP-
RATURE

28

16

27

18

26

21
17

19

23
22

22

22
22
22

22

22

22

21

21

MAG-
01 SS- CAL- NE- STRON-
OLVEO SILICA CIUM SIUM TIUM

13.9

1.0

1*.* 1.2 37 B.O .5*

2.6

15.3 I.I 38 8.* .56

9.6 *.2 39 8.5 .55
*.o

2.3      

10. g 3.0 *1 9.0 .5*
*0 8.7  

7.6   *0 8.8
    *0 8.7  

         
*0 B.6

8.0

8.0   *0 8.7  
*0 8.7

8.8   *0 8.7
*1 8.8

8.3   *1 8.7
*0 8.7

8.5   *1 8.8
*0 8.6

ANALYSES, MICROGRAMS PER LITER, WATER YEAR OCTOBER

BAR
IUM
IBA)

30

MAN
GA
NESE
(MN)

95
60

BE
RYL BIS- CAB- CHRO- CO-

<.6 NB *0 NB * <8

MO- RU-
LYB- NICK- BIB- SIL- STRON-
BENUM EL IUM VER TIUM TIN
(MO) (NI) (RB) (AG) (SR) (SN)

<.6 2 .9 <.3 210 <8
<.* 3 .6 <.3 200 <*

PO-
TAS- BICAR-

SOOIUM SIUM AMMONIA BONATE
INA) (Kl (NH*) (HC03)

 

"

*.8 1.1 .07 102

 4.6 1.0 .02 102

*.6 1.0 .01 102
 

 

*.8 1.3 .00 106
*.8   .00

*.7   .00
*.8   .62

     
*.B   .00

-

*.9   .00
*.7   .00

*.8   .*5
*.7   .12

*.7   .00
*.6   .00

*.7   .00
*.T   .03

1967 TO SEPTEMBER 1968

GER-
COP- GAL- MA-

10 ND NB 110 10

ZIR-
TITA- VANA- CO-
NIUM BIUM ZINC NIUM
(TI) (V) (ZN) (ZR)

<2 1 ND ND
1 1 ND ND

< LESS THAN VALUE INDICATES
  NOT BETERMINEB
ND SPECIFICALLY SOUGHT, NOT BETECTEB



STREAMS TRIBUTAHY TO LAKE ONTARIO 

04245955 ONEIDA LAKE, USGS STATION NO. 15, N.Y. Continued

DATE

OCT. 
09... 
30... 

FEB. 
27... 

MAR. 
13... 
13... 
13... 
13... 
13... 
13... 
13... 
13... 
13... 
13... 
13... 
13... 
13... 
13...

14...

14...
APR. 
18... 

NAY 
08... 
08...
oa...
08... 
08... 

JUNE 
05... 
14... 

JULY 
02... 
17... 
17... 
17... 
17... 
17. .. 
17... 
17... 
IT... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
IT... 
17... 
17... 
17... 
IT... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
17... 
IT...

SULFATE 
(SD4)

54 

28

2B 
50

45 

46

49

48 
47

47

43 

47

44 

44

43 

44

43 

43

CHLO 
RIDE 
(CD

9.8

8.7

a.i
9.8

9.1 

9.5

9.0

a. 9
9.8 

9.2

9.2 

9.1

9.4 

9.3

9.7 

9.1

9.8 

9. a

DIS- SPECI- 
SOLVED NON- FIC

(F) IN02) (N03) (N) IP04) TUENTS) (CA.NG) NESS MHOS)

.0 .00 1.7 .10 .0

.0 2.2 .11 .1 

.0 2.5 .10 .1 

.0 .8 .12 .1 

.0 3.3 .11 .1 

.0 2. a .06 .1 
.1 .0 1.9 .03 .0

.0 2.4 .09 .1 

.0 2.2 .13 .0 

.0 .7 .14 .1 

.0 1.9 .12 .0 

.0 1.8 .09 .0

.0 2.0 .10 .0 

.0 1.8 .07 .0 

.0 .8 .09 .1 
2.0   .0 

.01 1.7 
.7   .1

 

.0 .00 .2 .07 .0 

.1 .00 .1 .18

.1 .00 .1 .30

.1 .00 .1 .10 .2,

1 122 94 28 219

3   91 2 207 
a   94 3 214 
I.   135 5 294 
b   86 2 206 
1   86 2 20* 
7 121 97 3 215

D   93 3 210 
i   94 3 212 
3   138 5 299 
7   92 2 214 
7 -- 101 3 226

7   94 2 218 
7   94 2 217 
i   137 5 293 
7   94 2 21* 

94 28 216 
i     0 295

9 162 133 52 285 
162 132 48 287

160 129 45 287

.1 .01 .4 .11 .10 156 126 42 285

.1 .00 .2 .01 .31 161 126 43 279

.1 .01 .1 .09 .14 157 128 44 286

7.4

7. a 

8.0

T.7 
8.1

7.8

--

7.9

7.3

8.2 

7.T

8.1

7.3

7.9 

7.5



STREAMS TRIBUTARY TO LAKE ONTARIO

04245955 ONEIDA LAKE, USGS STATION NO. 15, N.Y. Continued 

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

ULY

tf .   .

8... 43

8. ..

8... 44

...

'.'.'. --

*"

'... 49

...

II." --

. * .

  *  

...

...

E T.

DIS- SPECI- 
SOLVED NON- FIC 

ORGANIC TOTAL SOLIDS CAR- CONO- 
CHLO- FLUO- NITRO- PHOS- 1 SUM OF HARD- BONATE UCTANCE

9.3 .1 .00 .0 .21 .20 158 126 42 282

9.1 .1 .00 .1 .00 .16 157 130 46 284

  .01 .3 .16 .26       293

.00 .2 .14 .18       295 

.02 18 .16 ,22       295

_

.00 .2 .10 .23       296
 

.00 .3 .19 .22       295 

.00 .2 .12 .24       293

.01 3.3 .12 .23       296 

.00 .3 .15 .24       293

.00 .2 .13 .35       295 

.00 .2 .05 .10       293

7.6

8.1

7.6

7.8 
7.9

7.4

7.8

7.7
7.8

7.7 
8.0

8.1 
8.1



STREAMS TRIBUTARY TO LAKE ONTARIO 

04245970 ONEIDA LAKE, BSGS STATION NO. 18, N.Y.

LOCATION.--Lat 43°12'40", long 75°55'00' , oswego Couaty, at New York State Barge Canal system buoy 129-F1W. 

PERIOD OF RECORD.--Chemical analyses: June 1967 to September 1968 (discontinued),

REMARKS.--Field determinations of alkalinity, specific conductance and pH of some samples on file in district 
office in Albany, N.Y. All samples filtered with 0.45 micron pressure filter at time of collection. Addi 
tional determinations and observations of biologic parameters of water and bed material at this sampling 
site on file in district office. Biological samples include phytoplankton concentrations, plant pigm  -
(i.e

DATE

OCT.
30...

MAK.
12...

MAY

" "

JUNE

14...
JULY
02...
15...

AUG.
06...
20...

SEPT.

OCT.
30...

MAR.
12...

MAY
OB...

JUNE
05...

JULY
02. ..
15...

AUG.
06...
20...

SEPT.

TIME

1345

1420

1055

0655
1520

1820
1040

SULFATE

56

54

49

48

49
48

50
49

DEPTH

0

0

0

0
0

0
0

CHLO-
.R10E

9.3

11

10

9.0

9.0
9.0

9.6
9.0

ALYSES IN

TEMP
ERATURE

11

0

19

20
26

24
22

FLUO-
RIOE

.1

.1

.2

.1

.0

.1

.2

.1

Dtal sest

DISS
OLVED

10.4

 

10. I

9.2
10.2

"

12.6
8.6

NITRITE

.02

.00

.00

MS PER LITER, HATER

CAL-
SILICA CIUM

.4 40

2.3 42

2. 8 39
1.4 39

3.7* 41
4.2 40

ORGANIC
NITRO-

NITRATt GEN

.3 .14

.4 .17

.2  

MAG
NE

SIUM

9.0

9.4

8.4
8.6

8.9
8.7

TOTAL
PHOS
PHORUS

.03

.04

.17

04245975 ONEIDA LAKE, DSGS STATION NO.

LOCATION.  Lat 43

PERIOD OF 

REMARKS..

RECORD.

ninatlons and

OATE

MAY
08...

JULY
02...

AUG.
20...

DATE

MAY
OB...

02...
AUG. 
20...

TIME

1445

0805

1315

SULFATE 
IS04)

37

_

°13'50", long 75'56

--Chemical analyses

'00", Oswego County, at D.S.

: June 1967 to August 1968

observations of biologic pa

CHEMI

DEPTH

0

0

0

CHLO 
RIDE 
ICL)

9.9

_

TEMP 
ERATURE

11

20

22

FLUO- 
RIDE 
IF)

.2

._

DISS 
OLVED

9.2

9.4

NITRITE 
IN02)

.02

__

Geologl

s.

STRON
TIUM

 

.58

.55

.56

.55

.55

DIS
SOLVED
SOLIOS

ISUM OF
CONSTI-

181

163

162

164

172

19, N.Tf

cal Surv

PO-
TAS-

SDDIUM SIUM
INAI IK)

5.5 i.l

5.6 1.1

4.5 .9
4.8 1.0

4.8 1.1
4.7 1.2

N'JN-
CAR-

HARD- BONATE
NESS HARO-

134 52

132 49

132 50

ey buoy No. 19.

68

AMMONIA
INH4)

.00

.08

.35

.00

.00

.02

SPECI
FIC

COND
UCTANCE
I MICRO-

265

289

286

U I CAR
BONATE
(HC03)

110

108

__

100
102

106
104

PH

8.2

7.9

7.6
B.I

7.8
7.7

(discontinued).

rameters of water and bed material

CAL- 
SIL1CA CIUM

ORGANIC 
N1TRO- 

NITRATE GEN 
(ND3) IN)

.4 .24

MAG
NE 

SIUM

TOTAL 
PHOS 
PHORUS 
IP04)

.01

STRON 
TIUM

DIS
SOLVED
SOLIDS 

(SUM OF 
CONSTI 
TUENTS)

144

at this sampling s

TAS- 
SQDIUM SIUM

NON-
CAR- 

HARD- 80NATE 
NESS HARO- 

ICA.MG) NESS

117 36

ite on file

AMMONIA

SPECI
FIC

COND 
UCTANCE 
IMICRO- 
MHOS)

279

in

BICAR 
BONATE

PH



STREAMS TRIBUTARY TO LAKE ONTARIO 

04845978 ONEIDA LAKE, OSGS STATION HO. 17, M.T.

LOCATION.--Lat 43*12*00", long 76*50'OO", Oswego County, at D.S. Geological Survey buoy Mo. 17. 

PERIOD OF RECORD.  Chemical analyses: June 1967 to August 1968 (discontinued).

REMARKS.  Field determinations of alkalinity, specific conductance and pH of some samples on file 
^in Albany, N.T. All samples filtered with 0.45 micron pressure filter at time of collection, 

minations and observations of biologic parameters of water and bed material at this sampling s 
district office. Biological samples include phytoplankton concentrations, plant pigments (i.e 
and b), total seston, and Secchi disc readings.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER. OCTOBER 1967 TO AUGUST 1968 
MAG- PO- 

TEMP- OISS- CAL- NE- STRUN- TAS- 
TIME DEPTH ERATURE OLVEO SILICA CIUM SIUM TIUM SODIUM SIUM

MAY 
08... 1155 0 11 10. 0 .5 39 

JULY

AUG. 
20... 1050 0 23 7.8    

CHLQ- FLUD- NITRO-

DATE (SO*) (CD (F) (N02) ( N03 ) (N)

MAY

JULY 
02... 

AUG.

8.1 .53 *.2 1.1

DIS 
SOLVED NON-

(P0*l TUENTS) (CA.MG) NESS

-

Additional deter- 
ite on file in 
. , chlorophylls a

8ICAR- 
AMMONIA BONATE 
(NH*) (HC03)

.01 98

SPECI 
FIC

COND-

MHOS)

_

04245988 ONEIDA LAKE, DSGS STATION MO. 80, N.T. 

LOCATION.   Lat 43*12*20", long 76*03*40", Oswego County, at U.S. Geological Survey buoy No. 20. 

PERIOD OF RECORD. --Chemical analyses: June 1967 to August 1968 (discontinued).

district office. Biological samples include phytoplankton concentrations, plant pigments (i.e. chlorophylls a

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER 

TEMP- OISS- CAL-
DATE (FT) (OEG C) OXYGEN (SI02) (CA) 

MAY 
08... 1315 0 12 10.0 .5 39 

JULY

AUG.

CHLO- FLUU- NITRO- 
SULFATE RIDE RIOE NITRITE NITRATE GEN 

DATE (SO*) (CD (F) (N02) (NO3) (N)

MAY

JULY 
02...

, OCTOBER 1967 TO AUGUST 1968 
MAG- PO 
NE- STRON- TAS-

(MG) (SR) (NA) IK) 

T.9 .5* *.3 1.1

DIS 
SOLVED NON-

PHOS- (SUM OF HARD- 80NATE 
PHORUS CONSTI- NESS HARD- 
(PQ*I TUENTS) (CA.MG) NESS

.05 162 130 *8

8ICAR-

(NH*I (HCQ3) 

.03 100

SPECI 
FIC

COND 
UCTANCE 
(MICRO- PH 
MHOS)

285 a. 2

AUG. 
20...

04245995 ONIIDA LAKE, USGS STATION NO. 21, N.T. 

LOCATION. --Lat 43 "14*00", long 76*05*40", Oswego County, at New Tork State Barge Canal system buoy 

PERIOD OF RECORD. --Chemical analyses: June 1967 to September 1968 (discontinued).

district office. Biological samples include phytoplankton concentrations, plant pigments (i.e. 
and b), total seston, and Secchi disc readings.

0£*J fc (FT > < DEG C) OXYGEN (SI02) (CA) 

30< " U0° ° 1° 10.8 .1 * t

° 8 -" 13 * 5 0 11 9.8 .* 39 
08... 13*6 10 11 q o 

JUNE 8 -  

02... 0725 0 21 9.1 2.9 33

J!::: !o6?S °0 ?2 ; : j - » 
&» "«5 o 22- *;:s ; : i *«
28... 1100 o 22 10.5 -- --

MAG- po- 
NE- STRON- TAS- 

SIUM TIUM SODIUM SIUM 
ING) (SR) (NA) (K)

9-1   5.6 1.1 

°"0 .53 *.3 1.1

8-2 .52 *.6 l.o

8.1 .52 *.6 1.0 
3 >* .53 *.T 1.0

8-6 .51 *.T 1.0 
8-5 .55 *.7 l.l

134-F1R.

, chlorophylls a

8ICAR- 
AMMONIA 80NATE 
(NH*) (HC03)

.00 112

 00 101

.00 100

.01 98 

.00 99

.05 103 

.12 10*



STREAMS TRIBUTARY TO LAKE ONTARIO 

4245995 ONEIDA LAKE, USGS STATION NO. 21, N.Y. Continued

CHLO-

DAT 
OCT.
30. 
MAY 
08.
08. 

JUNE
05. 
JULY 
02. 
15.
31.

AUG.

20.

SEP1 
24.

t (SO*) ICLI

56 

*8

*7

49 
*7

"

48

COLLECTION

EEC. 18, 1967 
JAN. 1, 1968 
MAR. 13

DATE
OF

COLLECTION

DEC. 18, 1967
JAN. 3, 1968

9.7 

9.6
~

9.*

8.9 
9.2

NUM 
(AL)

25 
20 
22

LITH
IUM
(LI)

3
4

FLUO-

(Fl

.1 

.2

.1

.0 

.1

BAR 
IUM 
(BA)

30 
370 
35

MAN
GA
NESE
(MN)

11
18

ORGANIC TOTAL
NITRO- P

(N02I (NO3C (Nl

.02 .0 .08

-.00 .5 .07 
.02 .2 .02

.00 1.2 .01

RYL- BIS- CAD- 
LIUM MUTH BORON MIUM 
(BE) (BI) (B) (CD)

<.l <3 20 < 15 
<1 ND 30 ND 
<1 ND 22 ND

MO- RU-
LYB- NICK- BID- SIL-
DENUM E . IUM VER
(MO) (N 1 (RBI (AG)

<.6 0.8 <.2
<5 < .8 <.5

SOLVED NON- 
SOLIDS CAR-

HORUS CONSTI- NESS HARD- 
P0*l TUENTSI (CA.MGI NESS

.03

.09 

.16

CHROM- 
MIUM 
(CR)

3
7 
3

S7ROI>
TIUM
(SRI

490
5800

161 131 *8

162 129 *9 
161 130 *8

168 136 51

GER-
CO- COP- GAL- MA- 
BALT PER LIUM NIUM 
(CO) (CUI (GA) (GE)

<2 7 <2 ND
<5 10 ND ND 
<5 9 ND ND

TITA- VANA-
TIN NIUM DIUM
(SNI (TI) (V)

<3 <2 <2
<9 <5 <5

FIC 
COND-

( MICRO- PH 
MHOS)

280

280 
286

286

IRON 
(FEI

50 
27 
*0

ZINC
(ZN)

17
ND

8.1

7.7
7.5

LEAD 
(PB)

17 
6
9

ZIR
CO
NIUM
(ZR)

ND
ND

ND SPECIFICALLY SOUGHT, NOT DETECTED.

04245997 ONEIDA LAKE, USDS STATION *O. 22, N.Y.

LOCATION.  Lat 43 014'50", long 76°06'50", Oswego County, at O.S. Geological Survey buoy No. 22. 

PERIOD OF RECORD. --Chemical analyses: June 1967 to September 1968 (discontinued).

ples on filREMARKS.--Field determinations of alkalinity, specific conductance and pH of some
in Albany, N.Y. All samples filtered with 0.45 micron pressure filter at time  . ,
minations and observations of biologic parameters of water and bed material at thi
HK*6* off *ce ' Biological samples include phytoplankton concentrations, plant p

n district office 
Additional deter- 

ipling site on file in 
ts (I.e., chlorophylls a

DATE 

OCT.
30...

MAY
03...

JUNE
05... 
I*.'..

JULY
02...
IS...
31...

AUG.
06...
20...

SEPT.' 

24...

DATE
OCT. 
30...

MAY 
08...

JUNE 
05.. .
1*... 

JULY 
02...
15... 
31...

AUG.
06. ..
20... 
28...

SEPT. 
24...

1*15

1*00

1120
1120

0735
1605
1020

1910
1210 
1115

1420

SULFATE
(S04I

42

47

49

39
40 
47

47
47

0

0

0
0

0
0
0

0
0 
0

0

CHLO
RIDE
(CD

9.7

10

9.2

8.3
9.1 
9.3

9.8
9.0

TEMP-

8

12

18
20

21
27
22

25
22
21

2*

FLUO-
RIDE
IF)

.2

.2

.1

.0

.1 

.2

.2

.1

DISS-

8.9

9.6

9.7
10.1

8.5
9.6
9.3

11.6
9.8 

11.1

5.7

NITRITE
(N02)

.00

.01

.00

.00

.00 

.00

.00

.00

2.7

.5

1.1

3.2
2.5
3.9

*.*
5.6

NITRATE
(N03I

.6

.0

.*

.*

.2 

.3

.5

.2

CAL 
CIUM

33

39

39

33
37
39

*0
39

ORGANIC
NITRO
GEN
(Nl

.07

.1*

.01

.08

.12

MAG 
NE 

SIUM

7.8

7.8

8.5

7.3
8. I
8.3

8.7
8.5

TOTAL
PHOS
PHORUS
_(PO*I

.00

.20

.18

.15

.10

STRON 
TIUM

 

.53

.5*

.39

.52

.55

.51

.55

DIS
SOLVED
SOLIDS

(SUM OF
CONSTI-
TUENTSI

160

1*1
152

170
168

SODIUM
(Nft)

5.5

4.3

4.6

*.5
*.7
4.6

4.6
4.9

HARD
NESS

(CA.MGI

130

112
126

136
133

PO 
TAS 
SIUM
(K)

1.6

l.l

1.0

l.l
1.0
1.0

1.0
1.3

NON-
CAR-
80NATE
HARD
NESS

*7

38
*5

*8
*6

AMMONIA
(NH*I

.68

.00

.03

.00

.00

.00

.0*

.03

SPECI
FIC

COND
UCTANCE
(MICRD-
MHOSI

285

286

2*9
283
287

28*
291

BICAR 
BONATE
(HC03)

92

101

102

90
99
10*

107
105

PH

7.6

8.0

7.9

7.6
7.6
7.*

7.9
7.8



STREAMS TRIBUTARY TO LAKE ONTARIO 

04246000 ONEIDA LAKE AT BHEWEBTOK, H.T.

LOCATION.--Lat 43 
gaging statioi

DRAINAGE AREA.--I 

PERIOD OF RECORD..

"14*24", long 76*08*30", Onondaga County, at bridge 
i at vest end of Onelda Lake.

U.S. Highway 11 at Brewerton, 100 ft east of

,382 sq ml, at da 

..Chemical analys

i at Caughdenoy.

s: December 1967 to September 1968.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, DECEMBER 1967 TO SEPTEMBER 1968

ATE

...

...

>T.

ATE

C.
4...
M. 
7...
0... 
B. 
3...
7...
R.
3...
3... 
3...
4...
0...
<. 
2...
i...
r 
1...
PT.
2...

TIME

1430

1800
1215

1615
1730

0800
1400
2000
0200
0900

1615
0750

0730

1030

IS04)

55

55
53 

53
32

 
50

47

40
51 

49

47

DEPTH

0

0
0

0
0

0
0
0
0
0

0
0

0

0

CHLO-

ICL)

11

10
11

9.7
9.8

 
11

11

9.0
10 

10

9.1

TEMP
ERATURE

1

0
0

0
0

0
0
0
0
2

2
8

12

20

FLUO-

IF)

.1

.1

.1 

.2

.0

 
.1

.1

.1

.1 

.1

 

DISS- CAL-
ULVED SILICA CIUM

13.4 1.5 42

12.8 2.1 45

2.4 39
5.1 74

13.4   41
13.4 2.6 40

41
42

2.8 36

2.6 34
.1 43

.2 41

8.7 6.2 38

ORGANIC
NITRO-

IN02) (N03) (Nl

.03 .6 .24

.01 1.0 .02

.01 .8 .15

.04 .9 .17

.04 .3 .16 

.03 .7 .10

.06 1.1 .14

.03 .1 .17

.01 .2 .33

MAG 
NE

SIUM

8.7

9.8

9.1
17

8.6
9.1
8.7
8.7
8.3

7.5
8.3

8.7

TOTAL
PHOS-

(P04)

.47

.12

.17 

.12

.16

.05

.10

STRON
TIUM SODIUM

.60 5.3

.59 5.6

.54 5.0

.25 5.1

 
.56 5.8
   
   
.45 5.5

.44 4.3

.59 5.2

4.7

DIS
SOLVED
SOLIDS
ISUN OF HARD-

TUtNTS) (CA.MG)

180 141

138
172 138

160 124

166 138

163 131

PO 
TAS
SIUM

1.1

1.2 
.9

1.1
.8

 
1.1
 
 
1.2

1.0
1.1

1.2

NON-
CAR
BONATE

NESS

50

52
52

48

53

50

ANMONIA
INH4)

.00

.00 

.07

.01

.21

.15

.00

.06

.00

.10

.00

.01

.02

SPECI
FIC

COND
UCTANCE

NHOS)

316

289

302
299

277

293

232

BICAR
BONATE
(HC03)

111

112
110

99
270

105
104
105
106
93

88
93

90

7.9

7.5
8.1

7.7
7.7

7.9 
7.5

7.9

8.4

04246601 OHEIBA RIVER BELOW DAM, AT CAUGHDEMOY, H.T.

Caughdenoy Road in Caughdenoy at supplementaryLOCATION.--Lat 43°16'14", long 76*12*22", Oswego County, at bridge 
gage for station 04246500, 0.1 mile below navigation dam.

: October 1987 to September 1 
to September 1956.

^

DRAIHAGE AREA.--1,382 sq ml.

PERIOD OF RECORD. Chemical analyses: October 1957 to September 1958, June 1967 to July 1968. 
Water temperatures: October 1957 to September 1956.

CT.
09...
V,
4...
C.
4...
N.

0...
B.
4...

R.
0...
R.

6...
Y
1. .  
2...

UNE
04...
ULY
30...

MEAN
DIS
CHARGE SILICA

833 .1

5310 .8

4110 1.9

1850 2.3

3080 2.2

2310 2.8

5560 . 1

2450 .2
3040 1.0

3270 1.0

2»1 5.0

CAL
CIUM

42

42

44

40

41

34

38

41
38

39

40

MAG
NE

SIUM

10

9.4

9.1

9.6

9.6

7.8

8.5

8.5
8.1

8.4

B.6

STRON-
T IUM

.62

.61

.62

.57

.55

.46

.62

.53

.50

.54

.52

SODIUM

5.6

5.7

5.4

5.2

5.1

5.3

5.1

4.7
4.6

4.7

4.8

PO
TAS
SIUM
(K)

.8

1.1

1.0

1.0

1.0

1.1

1.0

1.1
.9

1.0

1.0

AMMONIA 
(NH4)

.00

.15

.12

.15

.01

.10

.00

.00

.12

.10

.20

BICAR
BONATE 
IHC03)

105

112

112

104

104 
106

90

84
99

96
97

102

106

CAR
BONATE 
(C03)

0

0

0

0

0 
0

0

0
6

4
0

0

0

SULFATE 
(S04)

54

56

54

50

58 
55

40

38
54

49
46

4B

*5



OCT. 
09..

NOV.

JUNE 
04..

JULY 
30..

STREAMS TRIBUTARY TO LAKE ONTARIO 

04246601 ONEIDA RIVER BELOW DAM, AT CAUGHDENOY, N.V. Continued

CHEMICAL ANALYSES IN MILLIGRAMS PER LI1ER, OCTOBER 1967 TO JULY 1968

CHLO 
RIDE 
(CD

9.5

to

10

9.0
10

6.8 
11

9.9

6.8
9.4

9.5 
9. I

9.0

9.6

FLU3- 

RIDE NITRITE 
If) (N02)

.1 .00

.2 .00

.1 .01 

.1 .02

-2 .02 
.1 .01

.1 .06

.1 .03

.1 .00

.1 .00 

.1 .01

.1 .00

.2 .01

NITRATE 
(N03)

.1

.4

.6

.9

1.1 
.9

1.1

.9

.3

.1 

.5

.1

.5

ORGANIC 
NITRO 
GEN 
IN)

.11

.12

.15

.28

.26 

.06

.02

.23

.24

.10

.00

TOTAL 
PHOS 
PHORUS 
(P04I

.20

. 12

.31

.06

.17

.19

.02

.02

.12

.22

HARD 
NESS 
(CA.MGI

146

144

148

140

142 
143

110
130

137

132

136

NON-
CAR 

BONATE 
HARD 

NESS

60

52

56

55

57 
56

41
49

52

48

49

SPECI 
FIC

COND 

UCTANCE 
(MICRO- 

MHOS 1

311

316

321

301

300 
308

247
308

266

290

290

PH

6.0

7.9

7.9

7.8

7.6 
7.6

7.6
8.7

8.4

7. a

7.3

TEMP 
ERATURE 
(DEG Cl

15

6

1

1

1 
0

3
9

12

17

24

04256000 IHDEPEHDENCE RIVEH AT DONJtATTSBURG, N.Y. 

-Lat 43"44'50", long 75'20'05", Lewis County, temperature recorder at gaging station

DRAINAGE AREA.--91.7 sq mi. 

PERIOD OF RECORD.--Water tenperatu

EXTREMES.--1967-1968: 
Water temperatures 

January.

Period of record:

October 1959 to September 1961, October 1963 to September 1968. 

Maximum, 26 °C July 16, 16; minivum, freezing point on several days during December

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

DAY

MONTH

OCTOBER
MAXIMUM
MINIMUM

NOVEMBER

DECEMBER
MAXIMUM
MINIMUM

JANUARY
MAXIMUM
MINIMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH
MAXIMUM
MINIMUM

APRIL
MAXIMUM
MINIMUM

MAXIMUM
MINIMUM

JUNE
MAXIMUM

MINIMUM
AUGUST

MAXIMUM
MINIMUM

SEPTEMBER
MAXIMUM

1 2

16 16

1 1
0 P

I 1
1 1

2 2
2 2

6 5

8 8

14 14

18 IB

17 17

16 16

3

17

0
0

1
1

2
2

7

16

16

16

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

__ _-                 i l l 0 0 1 1 1 1 1 1 1 1 2 1 1 1 0
                    1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 C

0011121121111111111111111111
rOOlllllllllllllllllllllllll

112222222221211122212221 12   
11112222221111111211111111   

2222222222222222122222344446
2222222222222221 112222222323

AVER 
AGE

-  
 

13

15

21
17

16

14



STREAMS TRIBUTARY TO LAKE ONTARIO 

O425715O BEAVER RIVER AT MOSHIER FALLS, N.T.

t the Niagara-Mohawk MoshieLOCATION (revised).--Lat 43*52'20", long 75°O8'10", Herkimer County, 
Station, at mouth of Sunday Creek and 2.2 wiles east of Number F

DRAINAGE AHEA.--184 sq mi. 

PERIOD OF RECORD. Water temperat

EXTREMES.--1967-68: 
Water temperatur 

February.

COOPERATION. --wate

October 1955 to September 1968. 

: Maximum, 21°C on several days during July and August) minimum, 1°C on man

: Maximum, 23°C Sept. 1O, 1959) minimum, 1°C on many days during winter per 

mperature record furnished by the Niagara Mohawk Power Corporation.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
(ONCE-DAILY MEASUREMENT BETWEEN 0900 AND 1100)

iods some years.

OCTOBER..
NOVEMBER. 
DECEMBER.

JANUARY..
FEBRUARY.
MARCH....

MAY......

JULY.....

SEPTFM8ER

111111111111222

1 I 1 I 1 1 1 1 1 I I 1 1 1 1
111212211111122
222222223322222

8 3 3 9 8 9 8 9 10 10 11 0 11 11 11

17 18 13 16 17 17 17 18 17 18 18 8 IB 18 20

18 13 la 18 18 18 18 18 18 18 18 8 17 17 17

11112

11222
22222
33222

12 12 12 11 11

17 18 18 18 18

I 2

2 2
I 2
2 2

1 11

8 17

22221

22112
22212
22223

11 12 12 2 13 1

18 18 18 8 17 1

AVER

B 8 8 12
11  4 
211 I

211 1
2 ~   2

1333 2

3 2 12 11

t 7 7   18

04260500 BLACK RIVER AT WATERTOWN,- N.Y.

LOCATION.--Lat 43°59'08", long 75°55'30" (revised), Jefferson County, at gaging station it Vanduzee St 
in Watertown and 1.6 miles from dam at Watertown Municipal Power Plant.

DRAINAGE AREA.--1,876 sq Hi.

PERIOD OF RECORD.--Chemical analyses: October 1955 to September 1956, August 1965 to September 1968. 
Water Temperatures: October 1955 to September 1959, July 1962 to September 1968.

EXTREMES,. 1967-1968;

Period of record:
Water temperatures: Maximum, 28°C July 28, 19S4; minimum, fr 

some years.
King point on many days during winter periods

REMARKS.--Water temperature measurements made at Watertown Municipal Power plant, lat 43"58'45", long 75*53'50". 

COOPERATION.--Water temperature record furnished by the ctty of Watertown.

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

PO-
T»S- BICAR- CHO- FLU 
SIUM AMMONIA BDNATF SJLFATE RIDE RIO 
(K) (NH4) (HCD3) (Sf)4) (CD IF

1.8 

3.0 

.8 

5.5 

2.0 

2.7 

1.0 

3.0 

4.0 

4.0 

3.0

CAT 6

ncr.
23...

ell'"

13...
JAN.
23."

27...
PAR.
25...

24...
JUNE
18...

JLLY
15...

SEPT,"
04...

TIME

1330

1500

1030

1545

1335

1525

1425

1310

1000

0340

0850

DIS
CHARGE SILICA 
ICFS) (SID2)

5190

9480

6660

22RO

1040 8.2

15600 4.4

5510 4.1

1720

2140 5.1

1650 5.5

1200

CAL
CIUM 
ICA)

13

14

15

.1

15

12

11

13

12

17

14

MAG 
NE

SIUM 
(MG)

2. 3

2.4

2.1

2.2

3. I

1.2

l.l

2.0

1.7

2.3

4.9

SODIUM 
(NA)

 

 

__

 

4.6

1.6

2.1

_

2.3

3.8

 



STREAMS TRIBUTARY TO LAKE ONTARIO 

04260500 BLACK RIVER AT WATERTOWH, N.Y. Continued

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

MI 
D4TF it 

CCT. 
23... 

NCV.

DEC.

JAh. 
23...

FEB. 
27...

M4R.

APR. 
19... 

MAY 
24... 

JLNE

JULY 
15...

HUG.
cs...

SEPT. 
C4..

MONTH 
OCTOBER.. 
NOVEMBER. 
DECEMBER. 
JANUARY.. 
FEBRUARY. 
MARCH.... 
APRIL....

JUNE.....

SEPTEMBER

DIS- SPECT- 
SOLVEO NON- FIC 

ORGANIC TOTAL SOLIDS CAR- ALKA- CONO-

021 (N03I (Nl (P04) 180 C) (CA.MG) NESS CAC03 MHOS) 

  42 16 26 9? 7.0

44 16 28 103 7.1 

.3     98 50 20 30 125 6.6 35 

2.7     57 35 9 26 85 7.1 30 

  40 15 25 93 6.8 

.6     50 32 9 23 75 7.1 48

-02 .7 .21 .05 97 54 21 33 124 6.6 48 

.01 .5 .09 .08   55 27 2R 108 6.6  

(ONCE-DAILY MEASUREMENT AT APPROXIMATELY 0900) 
JAY

  33333   233332   222233 332222   222 
232 222223 222322 222222 2222     
22 222222   222222   223333   233*55  

23 23 23   24 24 24 24 2* 24   23 22 22 22 22 22   22 22 22 22 21 22   23 22 21 21 21 21

TEMP-

IOEG C)

a

3

14 

20

23

AVER 
AGE 

1

1
1

24 
22 
21

ST. LAWRENCE RIVER MAIN STEM 

04260800 ST. LAWRENCE RIVER AT ALEXANDRIA BAT, N.T.

LOCATION.--Lat 44°20'15", long 75'55'15", Jefferson County, off pier behind Post Office, at the Corps of Engineers' 

river-stage gage at Alexandria Bay.

DRAINAGE AREA. 293,000 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: October 1955 to September 1968.

EXTREMES, 1967-88:
Water temperatures:

Period of reco
Water temper
many days

Maximum, 24*C 
inter periods.

, 23"C Aug 9-12.

several days during August and September 1959; minimum, freezing point

REMARKS.--Stream frozen Jan. 15 to Mar. 25.

COOPERATION. Water temperature record furnished by Douglas Manning.

TEMPERATURE I°C> OF MATER, MATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
(TMICE-DAILY MEASUREMENTS AT 0800 AND 16001

MONTH
OCTOBER

AM.... .

NOVEMBER
AM.. ...
PM. . . . .

OECEMBFR
AM.....

JANUARY
AM.....
PM.....

FEBRUARY
AM.....
PM. . . . .

M4RCH
AM.....

APRIL
AM.....

MAY
AM.....

AM.....
PM. . . . .

JULY
AM.....

AUGUST
AM..... 
PM..... 

SEPTEMBER
AM.....
PM.....

DAY

2 2 2 2 2 2 1 1 1 1 1 1 1 1         ___-   ___-____      __ ._ _
2 2 2 2 2 2 1 1 1 1 1 1 1 1                       ._....   -- .

1111112333333334565554566656*5  

21 21 21 21 22 22 22 22 23 23 22 23 22 22 21 21 21 21 21 21 21 21 21 21 21 21 20 19 19 20 19 
21 21 21 22 22 22 22 22 23 23 23 23 22 22 21 21 21 21 21 21 21 21 21 21 21 21 20 20 19 20 19

20 20 20 20 20 20 20 20 20 20 20 19 19 20 19 20 19 19 19 19 20 20 20 20 20 20 19 19 19 IB  

AVER 
AGE

15

_
_

B
8

19
19

21 
21

20



152 STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

04263000 OSWEGATCHIE RIVER NEAR HEUVELTON, Jf.Y. 

LOCATION.--Lat 44*35*38", long 75°22'45" (revised), St. Lawrence County, at gaging station 1.5

DRAINAGE AREA. --973 sq mi

PERIOD OF
Water t

RECORD. -Chemic il analyse
emperatures: October 1955

DIS-

OATt 
OCT.
03...

NO .
0 ...

DE .
0 ...

JA .
0 ...

FEB.
02...

MAR.

APR.
11...

MAY
06...

JUNE
03...

JULY
12...

AUG.
02...

SEPT.
09...

DATE
OCT. 
03...

NOV. 
01...

DEC.
04...

JAN. 
03...

FEB. 
02...

MAR.
06...

APR.
11...

MAY 
06...

JUNE
03...

JULY
12...

AUG.
02...

SEPT.
09...

TIME

1045

1015

1015

1100

1115

1255

1230

0900

0840

0945

0830

NITRITE 
IN02)

__

 

--

 

 

.01

.01

.01

CHARGE

387

1450

1080

1100

1610

2530

1260

1403

455

411

449

NITRATE 
(N03)

._

 

.3

1.0

.8

.7

.3

.2

SILICA

 

 

 

 

 

4.2

 

*.2

 

 

3.0

0*3ANIC

GEN 
IN)

..

 

 

 

 

.00

.07

.08

s: October
to Septemb

CAL-
CJUM

11

10

13

12

12

11

11

14

11

13

12

TOTAL

PHORUS

__

 

 

 

 

.11

.06

.02

04264000 ST.

LOCATION.- -Lat 44°41' 58",

(II ternatlonal

1955 to
ar 1956.

MAG 
NE

SIUM

2.4

2.6

3.2

2.7

3.4

2.1

2.6

3.6

3.0

3.1

2.6

DIS

SOLVED
SOLIUS

DUE AT

 

74

64

82

 

 

62

LAWRENCE

Septemb

SODIUM

 

 

 

 

 

2.0

 

2.7

 

 

4.7

NESS

36

46

41

44

46

36

50

40

46

40

sr 1956,

PO 
TAS
SIUM

 

 

 

 

 

.9

 

.8

 

 

1.1

N1N-
CAR-

HARD-

8

13

21

16

11

13

13

13

12

14

14

11

June 1966

AMMONIA

 

 

 

 

 

 

 

 

.06

.05

.01

ALKA-

AS

30

23

25

25

33

33

23

25

36

26

31

29

to Sept

BICAR
BONATE

37

28

30

31

40

28

30

46

32

38

35

SPECI
FIC

COND-

IMICRO-

107

91

105

107

112

113

87

93

123

93

116

110

amber 1968.

CHLD-
SULFATE RIDE

16 2.4

16 3.0

25 2.4

20 2.8

15 4.0

16 3.0

13 2.0

14 2.0

13 4.0

15 2.0

20 3.2

17 4.0

PH COLOR

7.2

7.0

7.0

7.0

7.0 25

7.0 26

7.2

7.4 45

6.7

7.4

7.4 8

FLUO-
RIDE
(F)

 

 

 

_

 

.2

.2

 

.2

 

.2

.2

ERATURE
(DEC C) 

16

8

1

0

o

7

11

16

24

22

20

RIVER AT OGDENSBURG, N.Y.
Bydrologlcal Decade Riv

long 75°30'18", St. Lawrence
Oswegatchie River at Ogdensburg

PERIOD OF RECORD. --Chemlca
Water temperatures: Oct

1 analyse:
ober 1955

CHEMICAL ANALYSES IN

DATE

OCT.
03...

NOV.
01...

DEC.
04...

JAN.

FEB.
02...

MAR.
06...

APR.
09...

MAY
06...

JUNE
03...

JULY
12...

AUG.
02...

SEPT.
03...

MEAN
DIS

CHARGE
(CFS)

231000

'67COO

284000

250000

237000

261000

263000

240000

253000

256000

2630OO

SILICA
(SIQ2)

.4

.6

.4

.4

2.5

.1

.1

.4

.3

.5

.4

CAL
CIUM
(CA)

37

39

40

40

33

40

3S

39

42

4C

36

and 0.5 mil

>: October

e upstre

f Oswega 

1955 to

County,
am from

Septembe

at upstr
gaging s

r 1956,

er Station

earn side of ferry
tat ion.

dock, just upstream of

February 1966 to September 1968.
to September 1956.

MILLIGRAMS
MAG
NE
SIUM
IMG)

7.4

7.7

7.7

8.0

6.7

8.3

7.3

5.8

7.6

7.6

7.9

PER LITER, MATER YEAR OCTOBER 1967

>001UM
(MA)

 

12

12

12

8.8

11

11

11

12

12

12

PO
TAS
SIUM
(K)

 

1 .1

1.0

1 .4

1.2

1.6

1.3

1.3

1.2

1.4

1.3

AMMONIA
(NH4)

 

 

 

 

 

 

 

 

.04

.09

.01

BICAR-
BONAT E
(HC03)

110

109

113

117

96

112

113

110

113

HO

109

TO SEPTEMBER 1968

SULFATt
(S04I

23

27

27

28

23

25

23

26

24

28

29

27

CHLO- FLLC-
RIOE RIDE
(CD IF)

27 .1

2t .1

29 .2

27 .2

29 .1

2C .1

27 .1

26 .2

27 .2

26 .2

29 .1

28 .0

NITRITE
(NC2I

 

 

 

,  

 

 

 

 

.00

.00

.00



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER 

04264000 ST. LAWRENCE RIVER AT OGDENSBURG, N.Y. Continued

DATE

OCT. 
03... 

NOV.

DEC. 
04... 

JAN. 
03...

FEB.

MAR. 
06... 

APR.

MAY

JUNE

JULY 
12.. .

AUG.

SEPT. 
03...

.1   .37

.2   .02. 

.1   .02

.1   .0*

.2 .03 .08

.1 .02 .12

DIS 

SOLVED

191 123

178 132 

180 122

143 110

201 137

177 122

NON- 
CAR-

33

39 

31

31

44

33

SPECI 

FIC 
ALKA- CO NO-

90 323

93 325 

91 334

79 271

93 328

89 319

TEI-P-

(DEG C) 

7.6 4 14

7.3 C 3 

7.6 2 2

7.4 5 1

7.5 9 18

7.8   19

ST. LAWRENCE RIVER MAIN STEM

04264331 ST. LAWRENCE RIVER NEAR MASSENA, N.Y. 
(International Hydrological Decade River Station)

LOCATION. Lat 45°00'19", long 74°48'05", St. Lawrence County, at St. Lawrence Power Dam on Lake 
gaging station, St. Lawrence River at Cornwall, Ontario, Canada - No. 2MC-2, of the Canadian
No
5.7 miles northeast of Massena. 

DRAINAGE AREA. 296,000 sq mi.

PERIOD OF RECORD. Water temperatures: October 1955 to October 1958, January 1966 to September 1968. 

EXTREMES, 1967-68:

during January to March.

Period of Record:
Water temperatures (1966-68): Maximum, 24.0°C Aug. ID, 11, 1967; minimum, freezing point on many days during 
winter periods.

REMARKS. Measurements made approximately 68 ft below normal forebay level. Records for period October 1955 to

OPERA

1
2

4
5

6
7

q
10

,,
1 1

13
14
15

16

18
19

21

H

25

26

20
70

3"

(ONCE-DAILY MEASUREMENT BETWEEN 1500

1 7 . 0 ''.0 4.0 1.0 0.0 0,0 2.0
17.0 11.0 4.0 1.0 0.0 0.0 2.0
'7.~> 11.0 4.0 I.I 1.1 o.rv 3.0

'.7.0 '.1.0 4.0 0.0 0.0 0.0 3.0
' 7 .0 !!.0 4.0 1.0 0.0 0.0 ?.0

'6.0 '0.0 4.0 0,0 0.0 0.0 1.0
'6.0 10.0 4.0 1.0 0.0 0.0 1.0

'6.0 9.0 4.0 0.0 0.0 1,0 4,0
16.0 0.0 4,0 '.0 D.O 1.0 4.0

16,0 9,0 '.0 0.0 0.0 1.0 5.0
I'S.O 9.0 '.0 '.0 0.0 1.0 5.0
'4,1 9,0 3,0 1.0 0.0 1.0 6.0
'4.0 fl.O 7 .0 1.0 0.0 1.0 6.0

14.0 7.0 '.0 1.0 0.0 0.0 6.0

'4.0 7.0  '.O 1.0 1.0 1.0 6.0
'.4.0 7.0 3.0 1.0 1.0 1.0 7.0

l^.O 6.0 1.0 0.0 1.0 1.0 7.0

13.0 6.0 1.0 0.0 1.0 0.0 7.0
II.Q 6.0 i.o o.o i.o o.o 7.0

'1,0 6.0 3.0 0.0 1.0 0.0 7.0
'l.i 6.1 2, n 1.1 l.n I.o 7.0
I'.O 6.0 2.C 0.0 I.O I.O 7.0
12. 0 6.0 '.0 0.0 0.0 1.0 7.0
1?.0 6.0 2.0 0.0    1.0 7.0

AND 2300)

7.0
7.0
7.0
fl.O
8.0

R.O
8.0

fl.O
?.o

fl.O
9.0
9.0
°,0

9.0

0.0
0.0
0.0 

0.0

1.0
11.0

11.0
11.0
11.0
12.0
12.0 
l ?.n

JIM

12.0
12.0
12.0
13.0
13.0

11.0
3.0

4.0
4.0

4.0
4.0
4.0
6.0

15.0

15.0
15.0 
16.0

15.0
15.0
16.0
16.0

16.0
16.0
16.0
16.0
16.0

JUL AUG

16.0 22.0
17.0 22.0
17.0 22.0
17.0 22.0
17. n 22.0

17.0 22.0
17.0 22.0 
17.0 22.0
18.0 22.0
18.0 22.0

1B.O 22.0
18.0 22.0
11.0 22.0
19.0 22.0

20.0 22.0 
'0.0 22.0
21.0 22.0
21,0 22.0 
21.0 22.0

21.0 22.0 
21.0 21.0
21.0 21.0
21.0 21.0

'2.0 21.0
22.0 21.0
22.0 21.0
??.o 21.0
21.0 21.0 
'?_fi 7 ! .0

SEP

21.0
21.0
21.0
21.0
21.0

21.0
21.0 
21.0
21.0
21.0

21.0
21.0
21.0
20.0 
20.0

20.0 
20.0
21.0
21.0
20.0

21.0 
21.0
21.0
21.0

20.0
20.0
2D.O
20.0
19.0



1M STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

04269900 DEER RIVER AT BRASHER IRON WORKS, N.T.

LOCATION.--Lat 44°53'32", long 74°41'28" > St. Lawrence County, at gaging station 400 ft upstream from highway bridge, 
at Brasher Iron Works, 3.6 miles upstream from mouth, and 3.8 miles downstream from Lawrence Brook.

DRAINAGE AREA.--189 sq ml.

PERIOD OF RECORD.--Chemical analyses: August 1965 to September 1968.

D!S-

CATt (CFSI

on.
t

N

0

J

F

M

A

J

J

A

s

4... _720 18*

7... 0»4C 137

C.
9... 0*25 337
N.
4... JP35 115
R .
3... L82C 103
R.
8... HLW 6C5
R .
9... -J8C5 147

2... 0915 674
NE
5... 0715 75
LV
3... C71C 66
G.
!2... 0715 95
:PT.
20... 0755 5B

DATE (MU2I IN03I

MAP- PD-
CAL- ME- TAS-

(S!02I (CA) (MG) (MA) (K)

13 2.9

18 5.6

16 9.7

19 5.7

19 6.9

4.8 1* *.7 1.8 2.?

lt> 3.9

18 4.1

15 5.1

14 6.6

4.0 18 7.0

17 4.7

DIS
SOLVED NON-

(N) (0041 \f f) (CH.pr-,1 NESS

OBER 1967 TO SEPTEMBER 1968

BICAB- CHLO-

IMH4) (HC03I (S04I (CLI

36 12 l.C

5* 23 2.5

49 19 2.1

(.f, 18 2.?

71 10 2.5

5C 14 3. n

54 11 1.2

54 9.6 l.C

*6 11 1.7

.16 54 1C 3.5

.02 70 12 1.9

.14 60 .11 3.C

SPECI
FIC

cAcrn MHOS)

FLUO- 
RIDE
(F)

 

 

 

 

 

.1

 

 

 

 

 

"-

TEMP-

(DFG Cl

nci.

N

OE . 
1 ...

JAN.

F

M

A

*t

j

.)

A

S

?4...

'3...
AR.
IS...   2.9
PR .
1Q. . .
AY
22...
INF

J V
2 ... .U .S
J .
2 ... .12 .4
E T.
? ... .02 .5

LOCATION. --Lat 44°21'30", 1
on State Highway 22, 2.

44 14

f,H 22

<?f 4C

71 17

76 in

7^ 54 13

5/ 12

«,2 IB

5fl 4

.1C .49   h2 IB

.25 .4?   74 !«,

.07 .61     62 n
0427650O BOUQUET RIVER AT WILLSBORO

ong 73*23*50", Essex County, at gaging statlo
5 miles downstream from North Branch Bouquet

3" na 7.3

4A 144 7.*

4^ 12fl 7.?

54 I e 3 7.3

5S 157 7.3

41 11« 7.<- 15

44 llf- 7.1

44 114 7.?

54 12* 7.3

44 115 7.3

57 144 7.3

49 13r 7.4

, N.T.

n at Wlllsboro, 0.5 mile upstream fr
River, and 3 miles upstream from mou

7

0

1

C

n
^

9

12

la

23

1"

16

om bridge
th.

DRAINAGE AREA. --275 sq ml.

PERIOD OF RECORD. --Chemical

CHEMICAL

I I ME
DATE

CCI.
2*... 1030

NOV.
21... 1145

DEC.
20... 1020

JAN.

FEB. 
20... 1630

MAR.
21...  

APR.

MAY 
21... 1325

JUNE
20... 10*5

analyses: July 1966 to June 1968 (dlscontln

ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR
CA6-

DIS- CAL- NE-

ued).

OCTOBER 1967 TO SEPTEMBER 1968
PO-
TAS- 81 CAR- CHLO-

CHARGE SILICA CIU* SI U* SODIUM S IUM BONATE SULFATE RIDE

221   9.8 2.*

96   15 *.0

163   12 3.2  

50   17 4.8

900 7.3 11 3.* 2.7

1030 1.9 10 2.0 1.8

zoa   is 9.*

30 11 2.0

  52 13 3.2

  38 16 3.0

60 I* *.8

1.2 34 1* 3.7

.* 27 10 2.0

  K I? *.o



STREAMS TRIBUTAKY TO ST. LAWRENCE BIVER 

04276500 BOUQUET RIVER AT WILLSBORO, N.Y. Continued

FLUO-

CATE IF) (N03)

OCT.
24...    

NOV.
21...  

C6C.
20...

JAN. 
22...

FEB. 
20...  

PAR.
21... .1 .8

APR.
23...

MAY
21... .1 .3

JUNE
20...  

fws-
SOIVEO 
SOLIDS 
CRESI-

180 C)

 

 

 

_

68

 

45

 

HARO-

ICA.NG)

34

54

43

48

62

42

42

33

72

MON- 
CAR- 

SCNATE

NESS

9

11

12

13

14

11

11

30

ALKA- 

LINI TY

CAC03

25

43

31

49

28

31

22

43

SPECI 
FIC

COND 

UCTANCE

MHOS)

81

124

103

140

102

100

78

125

TEHP-
PH COLOR ERATURE 

(DEC C)

7.1   7

7.4   I

7.3   0

f f 3 _ _

7.1 24 0

7.3   8

7.2 22 10

7.6   16

ANALYSES OF FIELD-MEASURED SAMPLES COLLECTED AT MISCELLANEOUS SITES IN OAKLAND COUNTY, MICE. 

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, NOVEMBER 1967

STATION NAME

Big Lake
Bogie Lake
Buckhorn Lake
Bush Lake
Cass Lake

Clear Lake
Commerce Lake
Cranberry Lake

Do.
Crooked Lake

Dunham Lake
Gravel Pit
Indian Lake
Long Lake
Lover Long Lake

Lower Pettibone Lake
Lover Straits Lake
Oakland Lake
Orchard Lake
Oxbow Lake

Parker Lake
Pine Lake
Pleasant Lake
Pontiac Lake
Sherwood Lake

Lake Sixteen
Square Lake

Do.
Stiffs Mill Pond
Sylvan Lake

Upper Straits Lake
Valley Lake
Walled Lake 
Walters Lake
Williams Lake

LATITUDE AND
LONGITUDE

424329N0833038
423705N0833036
424356N0833718
424758N0833657
423657N0832058

424853N0831739
423454N0832907
424737N0830818
424518N0832957
424644N0832329

423913N0834047
423652M0830643
424758N0831233
424733N0831340
423510N0831715

423714N0833634
423509N0832816
124225N0832233
423452N0832155
423829N0832856

424935N0831439
423545N0832013
423838N0832619
424020N0832712
423548N0833255

424517N0831658
423629N0831831
424632N0831613
424709N0833734
423727N0831942

423439N0832343
424804N0833113
423148N0832912 
424602N0832038
424028 N083 2507

DAY

16
15
16
16
16

16
15
16
16
16

15
15
16
16
15

15
15
16
15
15

16
15
15
15
15

16
15
16
16
15

15
16

16
15

BICAR
BONATE
(HCO3)

168
174
234
227
206

215
 

152
150
207

185
156
194
202
155

223
154
246
155
212

193
154
163
201
201

223
139
159
326
224

94
183

156
183

CAR 
BON-
ATE
(COS)

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

3
0
0
0
0

0
0
0
2
0

0
0
4
0
0

3
0

0
0

SUL-
FATE
(S04)

18
35
18
35
15

50
33
38
15
30

22
65
23
23
32

22
28
39
26
28

52
26
38
28

110

53
17
26
37
39

 22
19

33
26

CHLO
RIDE
(CL)

10
23
11
19
5.0

8.2
26
14
54
3.8

3.2
21
6.8

11
57

15
23
28
22
19

16
50
29
14
12

23
38
22
15
38

33
7.2

12
23

PHOS
PHATE
(P04)

.05

.10

.10

.08

.04

.19

.11

.06

.05

.17

.15

.06

.15

.12

.11

.22

.07
 
.05
.15

.04

.06

.07

.10

.16

.16

.06

.06

.16

.16

.08

.06

.08

.06

HARD 
AS C

CA.MG

157
192
212
212
185

232
252
177
166
191

176
215
190
180
183

206
184
252
159
211

224
179
195
202
256

258
154
174
307
242

173
172

176
183

NESS 
ACO3

NON- 
CAR-
BON-
ATE

19
49
20
26
16

56
49
52
43
21

24
87
31
14
56

23
58
50
32
37

66
53
61
37
91

75
40
44
40
58

3
22

48
33

SPECIFIC 
CONDUCT 
ANCE 

(MICRO-
MHOS

AT 25 °C)

285
360
370
395
305

400
450
315
405
320

290
460
220
355
450

370
335
480
330
385

395
420
385
365
510

450
335
325
515
495

350
295

310
335

pH

7.7
8.1
7.9
8.1
8.0

7.6
8.1
8.2
8.2
8.0

8.0
8.0
7.6
8.2
7.5

8.3
8.1
7.8
8.0
8.2

7.7
8.2
7.9
8.3
8.1

8.2
8.1
8.4
7.7
8.2

8.3
7.5

8.0
8.2

Wolverine Lake 423332N0832903



156 CHEMICAL-QUALITY I WEST I GAT IONS OP COLD WATER STREAMS IN MICHIGAN

A series of specific conductance measurements was obtained as part of a water-resource investigation of the 
cold-water streams of Michigan in cooperation with the Michigan State Department of Conservation. The purpose of 
these measurements is to determine the range in specific conductance under various stream-flow conditions. The 
results, together with continuous thermograph records, ground-water records, stream-flow records, and other hydro-

DATE

OCT.
NOV.
DEC.
JAN.
MAR.

OCT.
DEC.
JAN.

NOV.
NOV.
DEC.

5,
8
6
4,

13

3,
8
2,

2,
29
20

1967

1968

1967

1968

1967

SPECIFIC CONDUCTANCE (MICHOMHOS AT 25°C), WATER YEAR OCTOBER 1965 TO SEPTEMBER 1968

SPECIFIC 
WATER CON- WATER 

DIS- TEM- DUCTANCE DIS- TEM- 
TIME CHARGE PERATURE (MICROMHOS TIME CHARGE PERATURE 
(24 HR) (CFS) (°C) AT 25°C) DATE (24 HH) (CFS) (°C)

STREAMS TRIBUTARY TO LAKE SUPERIOR

04031000 BLACK RIVER NEAR BESSEMER (LAT 46 30 41 LONG 090 04 28)

1245 35.7 10 140 MAR. 19, 1968 092O 2900
1250 396 0 55 MAY 7 1410 162
1000 137 0 60 JUNE 11 1000 A112
0915 43.1 0 130 JULY 16 1400 A264
1000 50.3 0 140 AUG. 14 1530 A98

04033000 MIDDLE BRANCH ONTONAGON RIVER NEAR PAULDING (LAT 46 21 25 LONG 089 04

1700 114 13 150 MAY 9, 1968 1410 163
1500 158 0 110 JULY 19 1030 A240
1400 103 0 115 AUG. 29 1200 A99

STREAMS TRIBUTARY TO LAKE MICHIGAN

04049500 MANISTIQUE RIVER AT GERMFASK (LAT 46 14 00 LONG 085 55 44)

1015 570 6 95 JAN. 19, 1968 1205 A478
0940 306 1 210 SEP. 17 1030 A445
0930 426 0 185

1
9

19
24
18

38)

10
19
14

16
18

SPECIFIC 
CON 

DUCTANCE 
(MICRO MHOS 
AT 25 °C)

50
70
60
50
90

120
110
150

185
170

04058000 MIDDLE BRANCH ESCANABA RIVER NEAR ISHPEMING (LAT 46 23 40 LONG 087 45 30)

OCT.
DEC.
JAN.
FEB.

OCT. 
NOV. 
DEC.
JAN.
FEB.
MAR.

OCT. 
AUG.

OCT.
NOV.
DEC.
JAN.
FEB.
MAR.

OCT.
ADG.

OCT.
ADG.

OCT.
ADG.

OCT.
APR.

OCT.
NOV.
DEC.
JAN.
FEB.
MAR.
APR.

OCT.
NOV.
DEC.
JAN.
FEB.
MAR.

27,
19
12,
14

3,
7 
5

10,
6

12

4, 
6,

2,
1
1
2,
1
1

6,
5,

4,
5,

4,
6,

1,
12,

3,
15
14
17,
15
18
18

11 >
2

12
15,
14
5

1967

1968

1968

1966

1967

1968

1965
1968

1965
1968

1965
1968

1965
1968

1967

1968

1967

1968

1205 534 5 80 APR. 24, 1968 0745 362
1400 67.1 0 85 MAY 21 0930 A167
1130 48.8 0 90 JULY 3 1400 A268
1115 39.0 0 90 JULY 25 1820 A126

04122500 PERE MARQUETTE RIVER AT SCOTTVILLE (LAT 43 56 40 LONG 086 16 45)

1710 930 3 305 MAY 7 1520 630 
1530 675 2 325 JUNE 5 1350 726
1140 590 0 340 JULY 9 1015 550
1545 1430 0 235 AUG. 6 0950 A462
1535 939 1 260 SEP. 10 0930 476

04123000 BIG SABLE RIVER NEAR FREESOIL (LAT 44 07 15 LONG 086 16 50)

1230 A109 19 300 

04123500 MANISTEE RIVER NEAR GRAYLING (LAT 44 41 35 LONG 084 50 50)

1150 190 10 295 APR. 1, 1968 0930 211
1050 207 7 280 MAY 1 1405 187
1235 192 4 300 JUNE 3 1300 161
0845 185 0 290 JULY 1 1300 191
1235 197 4 265 ADG. 1 0855 180
1255 160 0 290 SEP. 3 1250 174

04124000 MANISTEE RIVER NEAR SHERMAN (LAT 44 26 10 LONG 085 41 55)

1335 1150 8 270 SEP. 9, 1968 1300 730
1340 A769 18 290

04125500 PINE RIVER NEAR HOXEYVILLE (LAT 44 12 10 LONG 085 28 00)

1230 310 8 295 SEP.. 9, 1968 1555 225
1830 210 18 295

04126200 LITTLE MANISTEE RIVER NEAR FREESOIL (LAT 44 11 00 LONG 086 10 00)

1435 188 9 295 SEP. 10, 1968 1415 154
1440 A145 18 275

04127000 BOARDMAN RIVER NEAR MAYFIELD (LAT 44 36 20 LONG 085 31 10)

1205 327 10 270 SEP. 4, 1968 1315 161
1235 141 10 245

04127800 JORDAN RIVER NEAR EAST JORDAN (LAT 45 06 09 LONG 065 05 S3)

1415 158 12 320 MAY 13, 1968 1250 168
1300 186 2 340 JUNE 10 1100 162
1245 207 2 310 JULY 11 1330 A174
1210 164 1 340 JULY 16 1450 177
1130 168 0 325 ADG. 12 1125 A150
1015 219 3 300 SEP. 16 10X5 163
1610 187 10 320

04128000 STURGEON RIVER NEAR WOLVERINE (LAT 45 17 55 LONG 064 36 40)

1215 A210 7 290 APR. 2, 1968 1130 258
1345 395 7 345 MAY 1 1235 198
1600 317 3 350 JUNE 6 0825 187
1230 203 0 350 JULY 2 1125 194
1300 227 0 345 AUG. 1 1305 192
1245 200 1 330 SEP. 3 1150 168

7
11
14
20

9 
18
19
20
15

3
0
9
8
4
4

14

13

14

16

10
16
14
18
12
12

5
6

16
14
14
18.5

50
50
40
70

300
300 
300
330
330
345

315

260
265
265
265
270
290

260

315

280

320

315
325
315
310
350
360

305
330
350
325
330
370

A DAILY MEAN DISCHARGE.



CHEMICAL-QUALITY INVESTIGATIONS OF COLD WATER STREAMS IN MICHIGAN 

SPECIFIC CONDUCTANCE (MICROHHOS AT 25°C), WATER YEAR OCTOBER 1965 TO SEPTEMBER 1968

OCT.
NOV.
DEC.
JAN.
FEB.
MAR.

OCT.
JULY

OCT.
NOV.
DEC.
JAN.
FEB.

DATE

9, 1967
2

12
15, 1968
20
5

6, 1965
15, 1968

2, 1967
1
1
2, 1968
1

TIME
(24 HR)

0910
1045
1400
1020
1015
1005

1500
1425

1205
0820
0945
1030
1025

DIS
CHARGE
(CFS)

04129000

77.6
190
113
63.4
65.9
67.6

04131500

26.7
16.8

04135500

68.0
81.4
81.2
76.2
84.8

SPECIFIC 
WATER CON-
TEM- DUCTANCE

PERATURE (MICROMHOS
(°C) AT 25 °C) DATE

STREAMS TRIBUTARY TO LAKE MICHIGAN--Co

TIME
(24 HR)

ntinued

DIS
CHARGE
(CFS)

WATER
TEM

PERATURE(°C)

SPECIFIC 
CON

DUCTANCE
(MICROMHOS
AT 25°C)

PIGEON RIVER NEAR VANDERBILT (LAT 45 10 15 LONG 084 26 20)

5 360 APR. 2, 196
6 340 MAY 1
2 360 JUNE 6
0 360 JULY 2
0 330 AUG. 1
1 340 SEP. 3

8 0930
0920
1125
1335
1005
0950

RAINY RIVER NEAR OCQUEOQ (LAT 45 24 30 LONG 084

8 310 AUG. 14, 196
22 300 SEP. 17

AU SABLE RIVER AT GRAYLING (LAT 44 39

10 300 MAR. 1, 196
6 280 APR, 1
1 295 MAY 1
0 290 JUNE 3
1 260 JULY 1

04138500 AUGRES RIVER NEAR NATIONAL CITY (LAT 44

OCT.
NOV.
DEC.
JAN.
FEB.

10, 1967
2

12
3, 1968

13

0810
0825
1210
1050
1050

29.8
120
494
45.4
42.9

10 540 APR. 9, 196
8 490 MAY 14
2 365 JUNE 6
0 500 AUG. 14
0 485 SEP. 17

04140500 RIFLE RIVER AT SELKIRK (LAT 44 18 50

OCT.
NOV.
DEC.
JAN.
FEB.
MAR.

OCT.
NOV.
DEC.
JAN.
FEB.
MAR.

9, 1967
1

11
4, 1968

13
11

2, 1967
9

13
11, 1968
8
5

1400
1345
1500
0915
1500
1525

1445
0750
1130
0900
1105
1525

105
130
138
91.0

125
182 

04152500

254
298

1930
246
464
244

10 380 APR. 8, 196
7 400 MAY 15
2 410 JUNE 11
0 400 JULY 15
0 385 AUG. 13
3 235 SEP. 16

18 410 APR. 1, 1961
2 480 MAY 7
1 330 JUNE 4
0 480 JULY 9
1 375 AUG. 5
1 440 SEP. 10

8 0905
1615

35 LONG 084

8 1000
1030
1120
1545
1015

10 45 LONG

8 0950
1135
1400
0925
1140

76.3
78.0
65.2
86.3

108
56.8

10 45)

A2.4
32.3

42 45)

63.8
102
73.2
70.7
88.7

083 44 15)

158
92.8

105
19.4
18.8

4
9

20
18
16
14

16
19

0
4

10
16
19

9
14
22
19
19

300
320
340
330
310
360

385
355

275
255
265
265
255

400
460
300
540
485

LONG 084 04 00)

8 1455
1130
1445
1455
1500
1330

8 1025
1325
0705
1340
1510
1110

172
142
141
92.6
84.5

108

499
267
440
419
184
275

9
12
19
22
17
15

8
12
16
22
22
18

370
370
380
360
375
390

360
400
370
400
440
450

DAILY MEAN DISCHARGE.
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LOW-FLOW INVESTIGATIONS OF STREAMS IN OHIO 177

STREAMS TRIBUTARY TO LAKE ERIE 

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, AUGUST TO SEPTEMBER 1968

DIS- SPECI-
SOLVEO NQN- FIC
SOL ins CAR- CONO-

DIS- 8ICAR- CAR- CHLO- (PESl- HARD- BONATE UCTANCE TEMP-
TIME CHARGE RONATE BONATE SULFATE RIDE DUE AT NESS HARD- (MICRO- PH ERATURE

DATE (CFSI (HC03I (C03I < S041 ICLI 180 Cl ICA.MGI NESS MHOSI (OEG Cl
04199500 - VERMILION RIVER. NR. VERMILION. OHIO ILAT 41 22 55 LONG 082 19 DOI

AUG.. 1968
27... 1430 3.9 176 0 95 28 336 224 8D 537 8.1 21

AUG.. 196(1
2d... 1000 10 15C 0 144 86 <i80 240 137 B40 7.2 17

04202000 - CUYAHOGH RIVER AT HIRAM RAPIDS OHIO (LAT 41 2C 27 LONG 081 10 Oil 
SFP.. 196H

24. .. 1055 49 118 0 30 16 186 129 32 294 7.4 17

04204000   LITTLE CUYAHOGA RIVER AT MOGADQRE OHIO (LAT 41 D3 45 LONG OBI ?3 40) 
SEP.. 1968

04204500 - LITTLE CUYAHOGA PIVER AT MASSILLON KD AKRON OHIO (LAT 41 03 35 LONG OBI 27 451 
SFP.. 1968

16... 1315 9.5 102 0 6B 20 24? 152 68 386 7.5 19

04205000 - SPRINGFIELD LAKE OUTLET AT AKRON. OHIO (LAT 41 03 20 LONG OBI 27 501 
SEP.. 196B

30... 1045 3.5 124 0 51 52 262 162 60 473 B.I 14

04207200 - TINKERS CREEK »T BEDFORD OHIO <L A T 4i 23 os LONG DSI 31 401
AUG.. 1963

30... 0930 12 178 6 88 178 655 382 226 10*0 8.4 17

04207500 - OHIO CANAL AT INDEPENDENCE, OHIO (LAT 41 23 25 LONg OBl 37 35( 
SEP., 1968

16... 1325 78 170 D 150 300 964 300 160 1600 S.9 24

04209000 - CHA&RlN RIVER AT WILLOUGH8Y, OHIO (LAT 41 37 51 LONG OBI 24 131 
AUG.. 1968

30... 1015 35 174 0 56 32 29C 190 48 486 7.R 17

04211500 - MILL CREEK NEAR JEFFERSON, OHIO (LAT 41 45 10 LONG 080 48 OOt 
AUG., 1968

30... 1130 .40 6* 0 37 22 168 93 40 262 7.1 20

04212000 - GRAND RIVEP NEAR MADISON OHIO (LAT 41 44 26 LONG 081 02 481 
AUG., 196S

30... 1045 31 80 0 38 14 166 102 36 258 7.7 18

04212500 - ASHTABULA RIVER NR. ASHTARULA, OHIO (LAT 41 51 19 LONG 080 45 43( 
AUG.. 1968

30... 1200 .97 66 0 61 28 220 119 65 337 7.6 18

04213000 - CONNEAUT CREEK AT CONNEAUT, OHIO ILAT 41 55 34 LONG 080 36' 1B( 
AUG.. 1968



PESTICIDE ANALYSES OF STREAMS IN THE ST. LAWRENCE RIVER BASIN IN OHIO

BATE

04193490

OCT.
27-31

NOV.
03-07

APR.
25-29

MAY
16-20

JUNE
25-29

JULY
22-26

AUG.
16-20

SEPT.
02-06

OCT.
17-21

NOV.
03-07

APR.
24-28

MAY
26-30

JUNE
24-28

JULY
09-13

AUG.
16-20

SEPT.
22-26

ALDRIN

MAUM6E

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

04202402 CUYAHOGA RIVER

OCT.
22-26

NOV.
03-07

APR.
24-28

MAY
04-08
JUNE
24-28

JULY
01-05

A.'G.
14-18

SEPT.
23-27

.00

.00

.00

.00

.00

.00

.00

.00

HDD

RIVER

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

NEAR

.00

.00

.00

.00

.00

.00

.06

.00

DDE

STREAMS TRI1

HIT

BUTARY TO

NEAR WATERVILLE, AT

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.02

.00

.00

.03

.00

.00

.00

.02

.00

.00

.00

.00

.00

.00

.00

.00

KENT, AT RAW WATER

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

II-
ELDRIN

LAKE ERIE

RAW WATER

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

INTAKE TO

.00

.00

.00

.00

.00

.00

.00

.00

ENDRIN

INTAKE TO

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

AKRON WATER

.00

.00

.00

.00

.00

.00

.00

.00

HEPTA-
CHLOR

BOWLING GREEN 
")

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

TREATMENT PLANT

.00

.00

.00

.00

.00

.00

.00

.00



PESTICIDE ANALYSES OF STREAKS IN THE ST. LAWRENCE RIVER BASIN IN OHIO

HEPTA- 
CHLOR

METH- 
OXY-

HATER TREATMENT PLANT (LAT

OCT.
27-31

NOV.
03-07

APR.
25-29

MAY
16-20

JUNE
25-29

JULY
22-26

AUG.
16-20

SEPT.
02-06

OCT.
17-21

NOV.
03-07

APR.
24-2 B

MAY
26-30

JUNE
24-28

JULY
09-13

AUG.
16-20

SEPT.
22-26

04202402 CUYAH06A

OCT.
22-26

NOV.
03-07

APR.
24-28

MAY
04-08

JUNE
24-2 B

JULY
01-05

AUG.
14-18

SEPT.
23-2T

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

RIVER

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

NEAR KENT,

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

AT RAH

.00

.00

.00

.00

.00

.00

.00

.00

DANE

41«28'

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

HATER

.00

.00

.00

.00

.00

.00

.00

.00

METHYL

THION THION THION

34", LONG 83°44

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

INTAKE TO AKRON

.00

.00

.00

.00

.00

.CO

.00

.00

 20"

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

HATER
")

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.11

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

TREATMENT PLANT

.00

.00

.00

.00

.00

.00

.00

.00



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

CHEMICAL ANALYSES IN MILLIGRAMS PER LITERi HATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DIS- TEMP-
CHARGE ERATURE SILICA

04010500 - PIGEON R AT 
APR.. 1968 

C3... 518 1 5.3
25... 1860 1 5.7

MY
08... 994 10 4.4

JJKF
C6... 2400 15 6.1

JULY
10... 648 17 5.0

AUG.
13... 397 15 8.4 

04014500 - BAPTI!
APR.. 1968 

03... 192 1 7.4 
24... 998 1 7.0 

PAY
C7... 295 8 6.1 

JUNE 
C5... 307 17 6.5

JULY
11... 51 20 6.7

ALG. 
13... 15 15 6.4

<s"! 825 2 6^6
HI 

C8... 252 10 5.2

JUNE 
C5... 327 15 5.3

JLLY
18... 221 20 8.5

ALG.
14... 7.2 15 B.2

CHLO- FLUO- 
RlDE RIDE NITRATE

TOTAL
IRON

MAG- 
CAL- NE-
CIUH SIUH

MIDDLE FAL' f "n '*"   "  

.3D

.29

.18

.31

.16

.27 

>M R NEAR BE

.20 

.23

.22

.21

.28

.22

.19

.22

.22 

.41

.45

.16

ORTHO 
PHOS- 

I PHATE

04010500 - PIGEON R AT MIDDLE FALLS
APR., 196B
03... 1.1 .1 1.1
25... .6 .2 1.0

PAY
C8... .6 .1 .5

JUME
C6... .5 .1 1.1

JULY
10... 1.6 .1 .4

AUG. 
13... 1.8 .5 .5

04014500 - BAPTISM
APR., 196B
03... 1.7 .2 1.3
24... 1.3 .3 1.8

PAY
C7... .7 .2 1.0

JUME
C5... .5 .2 1.1

JULY 
11... 1.4 .4 1.0

AUG.
13... 1.7 .2 .4

APR., 1968 
10... l.l .2 1.1 
25... .7 .2 1.1

PAY
08... 1.0 .2 1.0

JUME
05... .5 .2 1.3

JLLY
IB... .8 .4 1.5

AUG.
14... 2.4 .3 .6

.35

.05

.02

.06

.04

.04

Li, FXK UK»NU PUK

7.2 2.5
7.2 2.3

7.8 2.4

9.0 3.1

9.3 2.6

12 3.6

6.2 1.9
5.8 1.8

6.5 2.0 

7.0 2.2

11 3.4

15 4.3

7^0 2^0

7.9 2.4 

8.5 2.4

10 ?.8

11 3.6

TOTAL 
PHOS- ALUM- 
PHATE INtUM

PO- 
TAS-

SODIUK SIUM

TAGE, MINN I LAT 48 

1.2 2.4
1.2 1.2

1.4 .6

1.4 1.4

1.6 .3

3.0 1.0

LAT 47 20 15 LONG 0'

1.7 1.2 
1.3 .7

1.7 .4 

1.7 .4

2.2 .3

2.8 1.0

1.4 1.2

1.2 1.1

1.7 .4 

1.6 .5

1.6 .3

3.9 1.2

DISS- 

BORON DLVED

BICAR
BONATE

CAR

BONATE

00 44 LONb uof 30 

28 0
23

29

33

33

48

91 12 00)

21 
13

20 

22

41

64

23
20

25 

28

35

49
DIS

SOLVED 
SOLIDS 

(SUM OF 
CONSTI-

. NR GRAND PORTAGE, MINN (LAT 48 00 44 LONG

.6

.9

.a

l.O

  3.3

.9

.03

.13

.04

.05

.00  

.03

R NEAR BEAVER BAY, MINN ILAT 47 20 15 LONG 091

.25

.11

.00

.10

.02

.03

.14

.06

.00

.24

.03

.02

.5

.0

.8

.0

. B

1.2

.7 

.9

1.0

1.0

1.1

.9

.02

.02  

.03

.03  

.07

.04

.01 

.04

.03  

.06

.04

.05  

44
41

40

49

49

63

12 00)

41
37

39

41

56

72

42 
41

43

45

53

64

0

0

0

0

0

0 
0

0 

0

0

0

0 
0

0

o

0

0
DIS 

SOLVED
SOLIDS 
(TONS 

PER

OB9 36 5

.07

.09

.07

.10

.08

.11

.09

.08

.08

.09

.10

.12

.10 

.09

.08

.10

.12

.11

ALKA 
LINITY

AS

58) 

23
19

24

27

29

39

17 
11

16 

18

34

52

19 
16

21 

23

79

40
DIS 

SOLVED
SOLIDS 
(TONS 

PER

Bl

76.9
326

137

492

98.0

83. 6

34.2
162

45.4

53.9

10.7

3.74

93.2 
154

42.2

64.5

51.3

1.56

SULFATE

8.2
8.5

6.5

8.5

7.0

7.7

8.0 
11

9.0

10

9.2

6.7

9.2
9.B

8.8

7.5

7.2



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

CHEMICA

SPECI-
NON- SODIUM FIC
CAR- AD- COND-

HARD- BONATE SORP- UCTANCE

DATE (CA.MGI NESS RATIO SODIUM MHQS1

0*010500 -
Af

(

STREAMS TRIBUTARY TO LAKE SUPERIOR
PIGEON R AT MIDDLE FALLS, NR GRAND PORTAGE, MINN <LAT 48 00 44 LONG 089
R., 1968
3... 28 5 .1 8 66 7.0 5?
5... 27 8 .1 B 5B 6.5 55

36 5BI

MAY

JUNE
t

Jl

Al

t.,. 35 8 .1 8 70 6.7 100
LY
0... 34 5 .1 9 73 7.0 25
G.
13... 44 5 .2 12 97 7.2 50

0401450Q - BAPTISM R NEAR BEAVER BAYi MINN (LAT 47 20 15 LONG 091 12 00)
A
t
;

M«
t

Jl
C

Jl

Al

R., 196B
3... 23 6 .2 13 57 6.9 62
4... 22 11 .1 11 53 6.4 60
Y
7... 24 8 .1 13 56 7.0 75
NE
5... 27 9 .1 12 57 6.6 60
LY
I... 40 7 .2 10 85 7.1 70
G.
13... 56 3 .2 10 114 7.2 40

APR., 1968 
10... 26 7 .1 10 59 7.0 5B 
25... 26 10 .1 9 56 6.5 100 

MAY
C

Jl
f

8... 30 9 .1 11 66 7.1 75
NE
5... 31 B .1 10 62 6.7 100

JULY

AUG.

MAG- PO-
DIS- TENP- TOTAL CAL- NE- TAS- BICAR- CAR- 

CHARGE ERATURE SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE 
C«TE (CFSI (DEG Cl ISI021 IFEI ICAI <NG> (NAI (K) IHC03I (C03I

ALKA
LINITY

AS 
CAC03

SULFATE 
(S04I

04024000 - ST. LOUIS RIVER AT SCANLON, NINN. ILAT 46 42 12 LONG 092 25 071 
DEC., 1967

Cl... 972 I
APR., 196B

01...   2
PAY

C9... 4603 10 
OS... 4580

JLNE
04... 3830 15

JUIY
C6... 2220 22

AUG.
14... 1240 16

SEP.
16... 1560 18

CHLO- FLUO-
RIDE RIDE 

GATE (CL) (F)
DEC., 1967
C7... 15 .3

APR., 1968
01... 9.0 .2

KAY
09.,. 7.0 .2
09... 

JUI\E
C4... 4.9 .2

JULY
C8... 8.6 .3

AUG.
14... 14 .3

SEP.
16... 9.5 .2

u
DE
0

AP
0

MA
0

JU
0
o

JU
o

Al)
I

SE
I

6.7 .31 23 7.4 B.5 1.8 Bl 0

6.9 .30 18 6.2 6.3 4.7 61 0

5.4 .38 15 5.3 4.7 1.2 44 0

5.0 .47 16 5.4 5.1 1.2 51 0

6.6 .64 18 3.6 10 1. I 70 0

7.7 .97 20 6.2 6.7 1.6 62 0

6.9 .67 17 5.9 5.9 1.4 57 0

DIS- DIS
SOLVED SOLVED

ORTHO TOTAL SOLIDS SOLIOS
PHOS- PHOS- ALUN- DISS- 1 SUM OF (TONS

<N03I (P04I (P04I IALI <BI OXYGEN TUENTSI AC-FT)

1.0 .23   .6 .04   125 .25

1.4 .06   .7 .OB   108 .21

1.2 .09   l.l .07   81 .16

1.8 .08   1.2 .10   83 .17

1.7 .27   1.4 .03   105 .20

1.5 .16   1.1 .05   107 .22

l.l .19 .52 .9 .07   96 .20 

SPECI-
NON- SODIUM FIC
CAR- AD- COND-

HARD- BONATE SORP- UCTANCE
NFSS HARD- TION PERCENT IMICRO- PH COLOR

TE (CA.MGI NESS RATIO SODIUM MHOS)
., 1967

SB 22 .4 17 230 7.5 84
., 1968

71 16 .-) 15 181 7.1 90

58 22 .3 14 140 6.7 75
E

61 19 .3 15 135 6.6 175
Y

59 I .6 26 170 6.9 100

1.. 75 25 .3 16 178 6.7 80

!.. 66 19 .3 16 161 7.4 120

66

55

36

42

57

51

47
DIS
SOLVED
SOLIDS
(TONS

DAY)

4BO

 

1440

1300

887

546

20

21

18

16

18

16

19



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

STREAKS TRIBUTARY TO LAKE SUPERIOR

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

04014500 BAPTISM RIVER NEAR BEAVER BAY, MINN.

10

IK 
7.2 
3.5 
2.0

116
251
71



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

STREAMS TRIBUTARY TO LAKE SUPERIOR

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

04018750 ST. LOUIS RIVER AT FORBES, MINN.

Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr.

May 
May 
May 
May 
May 
 lay 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
Mav 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May

38

37

430
400
390
360
350
385
460
515
550
543
515
504
498
592
750
794
776
765
816
888

1120
1360
1440
1570
2140

2220
2310
2340
2340
2290
2170
2030
1920
1820
1700
1560
1450
1280
1240
1070
1030
1010
976
953
907
794
854
813
783
742
706
761
846
892

1040
934

1020
1060
1200
1470
1620
1900
2070
2180

4

2

18
8

12
11
9

11
10
10
15
16
8
8

11
9

13
32
21
15
14
20
32
40
39
40
50

85
72
82
55
45
39
31
24
22
70
68
20
13
14
8
9

12
12
8

14
8

13
14
6
6
7
7

23
16

11
9
9

10
22
22
28
71
39
35

.4

.2

21
8.6
3
1
8.5
1
2
4
2
3
1
1
5
4
6

69
44
31
31
48
97

147
152
170
288

509
449
518
347
278
228
170
124
108
321
286
78
45
47
23
25
33
32
21
34
17
30
31
13
12
13
14
52
38

31
23
25
29
71
87

122
364
218
206

ept.
ept.
ept.
ept.
ept.
ept.
ept.
ept.
ept.
ept.
ept.
ept.
ot. 5 

Sept. 
Sept. 
Sept. 8 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept.

(cfj

2180
2630
2700
2710
2650
2170
2210
2000
1820
1770
1750
1680
1580
1490
1340
1260
1200

1200
1130
1060
1010
957
881
809
614
702
636
585
512
540
529
508
508
501

384
709

1350
1650
1720
1800
1820
1750
1580
1360

1220
1090
968
888
813
820
816
791
754
713
568
605
573
530
513
581
672
658
634
573
458
519
606

tration 
(mg/1)

47
61
72
57
41
41
52
43
25
28
35
32
26
22
20
36
72

22
23
23
11
8
9

13
11
5
6
5
5
6
5

11
6
6

11
38
61
69
35
50
49
44
37
31

44
18
14
13
12
11
9

10
9
7
6
6
9

15
12
8
7
7
6
5
it
4
5

Load 
(tons)

315
433
525
417
293
273
314
232
123
134
165
145
111
88
72

122
233

71
70
66
30
21
21
28
18
9.5

10
7-9
6.9
8.7
7.1

15
8.2
8.1

11
73

222
307
162
243
241
208
158
114

145
53
37
31
26
24
20
21
18
13
9.2
9.8

14
21
17
13
13
12
10
7.8
4.9
5.6
8.2



6.0 1.5 65 38

2.0 1.1 48 24

IBA RIVER AT GWINN (LAT 46

4.0 2.2 94 54
7.0 1.2 140 94
6.0 1.3 103 58

13 85 7.5

11 52 6:9

17 10 LONG 087 26 00)

23 134 7.6
32 212 7.6
30 136 7.0

7

8 5(

4
1 E
7 10C

184 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MICHIGAN

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

DIS 
SOLVED NON- SPECIFIC

DIS- SOLIDS CAR- COND- TEM-
DIS- SOLVED BICAR- CAR- CHLO- (RESI- HARD- BONATE UCTANCE PERA- TUR- 

CHARGE IRON BONATE BONATE SULFATE RIDE NITRATE DUE AT NESS HARD- (MICRO- TURE COL- BID- 
DATE (CFS) (FE) (HC03) (COS) (SO4) (CL) (NO3) 180°C) (CA.MG) NESS MHOS) PH (DEC C) OR ITY

STREAMS TRIBUTARY TO LAKE SUPERIOR

04044563 BIG CREEK NEAR HARVEY (LAT 46 26 04 LONG 087 19 04) 

AUG 08 29   98 0 6.8 1.0 1.6 116 88 8 168 7.7 11

04044574 CEDAR CREEK NEAR HARVEY (LAT 46 27 24 LONG 087 21 23) 

ADD 08     82 0 6.0 1.0 .4 102 70 3 140 7.5

04044583 CHERRY CREEK NEAR HARVEY (LAT 46 28 07 LONG 087 21 53) 

Aug 08 19   106 0 7.6 2.5 .1 112 92 5 184 8.1 11

STREAMS TRIBUTARY TO LAKE MICHIGAN 

04058100 MIDDLE BRANCH ESCANABA RIVER NEAR PRINCETON (LAT 46 19 02 LONG 087 30 07)

OCT 25   30 0 13
JAN 18   58 0 13
APR 24   16 0 12

04058500 EAST BRANCH E

OCT 27   38 0 24
JAN 18   76 0 34
APR 24   34 0 29

04102192 SOUTH BRANCH PAW PAW RIVER NEAR PAW PAW (LAT 42 14 12 LONG 085 53 10) 

MAY 29     240 0 54 12 2.7 304 269 72 493 7.9

04104280 BATTLE CREEK RIVER NEAR CHARLOTTE (LAT 42 29 40 LONG 084 52 08) 

JUNE 28   .18 136 0 43 6.0 12 254 166 54 335 7.3

04104290 BIG CREEK NEAR OLIVET (LAT 42 28 10 LONG 084 53 25) 

JUNE 28   .13 198 0 109 4.0 20 412 294 132 548 7.3

04104450 BATTLE CREEK RIVER NEAR WACOUSTA (LAT 42 26 44 LONG 084 58 53) 

JUNE. 28   .14 156 0 62 8.0 21 284 212 84 423 7.3

04109700 ORCHARD CREEK NEAR FITCHBURG (LAT 42 26 50 LONG 084 14 30) 

JUNE 28     118 0 78 3.0 17 298 194 98 370 6.9

04110590 BATEESE CREEK NEAR WtLLIAMSTON (LAT 42 26 47 LONG 084 19 46) 

JUNE 28   .30 130 0 43 1.0 4.9 246 160 54 297 7.6

04110645 HUNTOON CREEK NEAR LESLIE (LAT 42 27 04 LONG 084 25 54) 

JUNE 28     260 0 152 26 38 574 420 207 794 7.2

04110890 SPRING BROOK NEAR CHARLESWORTH (LAT 42 27 03 LONG 084 39 33) 

JUNE 28   .18 166 0 26 2.0 1.6 196 164 28 317 7.3

04112800 KALAMINK CREEK NEAR MILLVILLE (LAT 42 32 27 LONG 084 10 39) 

JUNE 28   .18 216 0 83 6.0 30 428 290 113 523 7.7

04111285 KALAMINK CREEK NEAR WEBBERVILLE (LAT 42 36 00 LONG 084 11 00) 

JUNE 28   .24 152 0 76 8.0 61 368 258 133 493 7.0

04111402 DOAN CREEK NEAR DANSVILLE (LAT 42 36 02 LONG 084 16 07) 

JUNE 28   .19 190 0 73 10 23 318 260 104 493 7.3

04111500 DEER CREEK NEAR DANSVILLE (LAT 42 36 30 LONG 084 19 15) 

JUNE 28   .13 194 0 46 8.0 12 312 200 41 424 7.3

04111610 UNNAMED TRIBUTARY NEAR WILLIAMSTON (LAT 42 42 04 LONG 084 17 03) 

JUNE 28   .04 282 0 86 14 22 446 342 111 639 7.9

04111630 COON CREEK NEAR WILLIAMSTON (LAT 42 42 55 LONG 084 18 02) 

JUNE 28   .04 286 0 37 6.0 2.8 306 280 45 509 7.6

04112000 SLOAN CREEK NEAR WILLIAMSTON (LAT 42 40 30 LONG 084 21 50) 

JUNE 28   .06 162 0 34 11   194 182 49 368 7.3

04112500 RED CEDAR RIVER AT EAST LANSING (LAT 42 43 40 LONG 084 28 40) 

JUNE 28 ~ .12 132 0 36 8.0 14 168 158 50 328 7.3

04113000 GRAND RIVER AT LANSING (LAT 42 45 05 LONG 084 33 20) 

JUNE 28   .10 158 0 40 10 4.2 188 172 42 364 7.4



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MICHIGAN 

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

DATE

JUNE 30

JUNE 30

JUNE 30

JUNE 30

JUNE 30

JUNE 30

JUNE 30

JUNE 30

JUNE 30

JUNE 30

DATE

APR 29 
SEPT 05

DATE

SOLVED NON- SPECIFIC 
DIS- SOLIDS CAR- COND- TEM- 

DIS- SOLVED BICAR- CAR- CHLO- (RESI- HARD- BONATE UCTANCE PERA- 
CHARGE IRON BONATE BONATE SULFATE RIDE NITRATE DUE AT NESS HARD- (MICRO- TURE COL 
(CFS) (FE) (HCO3) (COS) (SO4) (CL) (NO3) 180°C) (CA.MG) NESS MHOS) PH (DEC C) OR

STREAMS TRIBUTARY TO LAKE MICHIGAN   Continued

04114495 UNNAMED TRIBUTARY TO LOOKINGGLASS RIVER NEAR OVID (LAT 42 48 51 LONG 084 44 58)

.06 216 0 52 14 20 344 256 78 491 8.1 18 60

04114500 LOOKINGGLASS RIVER NEAR EAGLE (LAT 42 49 45 LONG 089 46 40)

196 0 51 10 9.6 304 226 66 435 7.2 18 85

04114592 LITTLE MAPLE RIVER NEAR OVID (LAT 42 57 28 LONG 084 25 38)

.19 238 0 60 6.0 4.6 354 268 72 486 7.2   150

04115000 MAPLE RIVER AT MAPLE RAPIDS (LAT 43 06 35 LONG 084 41 35)

290 0 51 18 4.9 372 300 62 582 7.5   25

04115020 SOUTH FORK HAYWORTH CREEK NEAR MAPLE RAPIDS (LAT 43 02 56 LONG 084 38 28)

.06 160 0 44 16 28 308 206 75 424 8.0   60

04115050 HAYWORTH CREEK NEAR MAPLE RAPIDS (LAT 43 04 09 LONG 084 42 00)

.12 174 0 56 18 29 330 236 94 481 7.4   60

04115095 COX DRAIN NEAR MAPLE RAPIDS (LAT 43 05 10 LONG 084 41 00)

216 10 60 13 37 382 294 100 546 8.5   22

04115695 SPALDING DRAIN NEAR ST. JOHN (LAT 42 57 57 LONG 084 34 55)

168 0 56 14 28 326 226 88 446 7.2   70

04115730 STONY CREEK NEAR FOWLER (LAT 42 57 26 LONG 084 39 39)

.13 166 0 59 10 21 314 222 86 431 7.3   90

04115785 FULLER CREEK NEAR WESTPHALIA (LAT 42 58 11 LONG 084 47 35)

.08 196 0 48 10 16 298 226 66 444 7.3 19 60

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PENNSYLVANIA

STREAMS TRIBUTARY TO LAKE ERIE

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, APRIL TO SEPTEMBER 1968

DIS- SODIUM 
DIS- SOLVED MAG- PO- PLUS 

DIS- SOLVED MAN- CAL- NE- TAS- POTAS- BICAR- CAR- 
CHARGE SILICA IRON GANESE CIUM SIUM SODIUM SIUM SIUM BONATE BONATE £ 
(CFS) (SI02) (FE) (MN) (CA) (MG) (NA) (K) (NA K) (HCO3) (COS)

04212900 CONNEAUT CREEK NEAR CONNEAUTVILLE (LAT 41 46 25, LONG 080 22 49)

35.0       28 6.4     11 90 0 
17.9       43 10     15 143 3

DIS- SPECI- 
SOLVED NON- PIC 
SOLIDS CAR- COND- 

CHLO- FLUO- (RESI- HARD- BONATE UCTANCE TEMP- PHOS- 
RIDE RIDE NITRATE DUE AT NESS HARD- (MICRO- PH COLOR EHATURE PHATE 
(CL) (P) (N03) 180 C) (CA.MG) NESS MHOS) (DEG C) (PO4)

04212900 CONNEAUT CREEK NEAR CONNEAUTVILLE I LAT 41 46 25, LONG 030 22 49)

TUR- 
- BID-

ITY

20

10

.0

1.0

45

130

10

260

220

60

iULFATE 
(S04)

31 
37

NICKEL 
(NI)

SEPT 05 14



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NEW YORK

MAG- PO-
DIS- SOLVED MAN- CAL- NE- STRON- TAS- BICAR-
CHARGE SILICA IRON GANESE CIUM SIUM TIUM SODIUM SIUM BONATE SULFATE

STREAMS TRIBUTARY TO LAKE ONTARIO

6.7 1.8 .01 1.1 .2 22 7.5

OCT., 1967

106 22 2.2 14 -3.4 Z33 163

04244000 - CHITTENANGO CREEK NEAR CHITTENANGO, N.Y. ILAT 43 01 23 LONG 075 51 321

3-7     58 11 .46 4.8 1.3 176 45

65 12 .66 5.2 1.3 191 50

14 1.2   1.2 .9 40 5.3

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

8.1 .62 .09 3.4 .6   1.3 .4 8 5.9

04262250 - WEST BRANCH OSWEGATCHIE R. NEAR HARRISYILLE N.Y. ILAT 44 05 10 LONG 075 20 591 
AUG., 1968

14... 1850   4.4 .72 .30 3.7 .7   1.2 .5 10 6.1



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NEW YORK ift;

HIS- HIS- SPECI-
SOLVED SOLVED NON- FIC

TOTAL SOLIDS SOLIDS CAR- COND- TEM-
CHLO- FLUO- PHOS- (RESI- (SUM OF HARD- BONATE UCTANCE PERA-
RIDE RIDE NITRATE PHORUS DUE AT CONSTI- NESS HARD- (MICRO- TURE

DATE ICL) (F) (N03I (POM 180 C) TUENTS) (CA.MG) NESS MHOS) PH COLOR (DEG C)

STREAMS TRIBUTARY TO LAKE ONTARIO 

04242730 - FISH CREEK AT FISH CREEK LANOINGi N.Y. ILAT 43 13 16 LONG 075 42 031

OCT., 196?
10... 45 .2 1.4 .70   920 673 446 1280 7.9 

NOV.
13... 25 .2 6.1 .20   462 355 164 720 8.0

04244000 - CHITTENANGO CREEK NEAR CHITTENANGO, N.Y. (LAT 43 01 23 LONG 075 51 321 
MAR., 1968 
19... 10 .1 2.9 .10   223 190 46 383 7.8

  56       94 7.2

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER

4 081

7.0



188 ANALYSES OP SAMPLES COLLECTED AT MISCELLANEOUS SITES IN HEW YORK

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

DIS-
DIS- SOLVED MAS- PO-

DIS- SOLVED MAN- CAL- NE- STRON- TAS- 8ICAR-
TINE CHARGE SILICA IRON GANESE CIUM SIUM TIUM SODIUM SIUM 3ONATE SULFATE 

DATE (CFSI (SI02I (FEI (MN) (CA) (MGI |SR) (NAI IK) (HCO3I ( S04)

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER CONTINUED 

04262320 - MIDDLE BRANCH QSMEGATCHIE R. NR HARRISVILLE, NY ILAT 44 03 52 LONG 075 14 32)

04264365 - SOUTH BRANCH GRASS RIVER AT DEGRASSE, N. Y. <LAT 44 21 02 LONG 075 04 291 
AUG., 1968

12... 1620   8.5 .59 .1* 5.3 1.3   1.7 .5 16 5.9

04264400 - MIDDLE BRANCH GRASS RIVER NEAR CLARE. N.Y. ILAT 44 22 34 LONG OT5 03 421 
AUG.t 1963

12... 1730   8.1 .56 .12 6.1 1.5   1.* .5 18 6.7

QNG 074 38 12) 

1.1 .7 8 8.

04265465 - RAOUETTE RIVER NEAR DEEHLAND, N.Y. (LAT 43 55 34 LONG 074 28 371 
SEP.i 1968

10... 1245 102 3.9     3.2 .7   1.0 .6

2.6 .79 .13 4.0 1.0   1.0 .3 6 7.2

St. REGIS RIVER NEAR PAUL SMITHS, N.Y. ILAT 44 25 49 LONG 074 20 00)

5.4 1.4   1.8 .5 IT 4.9

04268510 - ST. REGIS RIVER NEAR SANTA CLARA. N.Y. (LAT 44 31 22 LONG 074 29 33)

6.1 .95 .13 5.6 1.6   1.2 .4 18 5.3

E QZONIA OUTLET NEAR ST. REGIS FALLSt N.Y. (LAT 44 40 29 LONG 074 36 11)

  1.0 .3 13 5.7

1.5 .4 20 6.9

14 3.5   1.7 .6 46 14

^DOK AT LAKE GEDRGEt N.Y. (LAT 43 25 02 LONG 073 42 49) 

.02 .03 30 5.9   7.3 .8 89 11

2.2   1.6 .3 41 10

04278300 - NORTHWEST BAY BROOK NEAR BOLTQN LANDING. N.Y. ILAT 43 39 48 LONG 073 36 141 
AUG., 1968

27... 1545   5.9 .01 .02 15 2.6   1.2 .3 48 12



ANALYSES OP SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NEW YORK 189

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

DIS- DIS- SPECI-
SOLVED SOLVED NON- FIC

TOTAL SOLIDS SOLIDS CAR- COND- TEM-
CHLO- FLUO- PHOS- (RESI- (SUN OF HARD- BONATE UCTANCE PERA-
RIDE RIDE NITRATE PHORUS DUE AT CONSTl- NESS H&RD- (MICRO- PH COLOR TURE

DATE (CLI (Fl (N03» IP04» 180 Cl FUENTSI [CA.MGI NESS MHOSI (BEG C)

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER CONTINUED

04262320 - MIDDLE BRANCH OSWEGATCHIE R. NR HARRISVILLE, NY (LAT 44 03 52 IONS 073 14 32) 
AUG., 196B 
1*... 1.4 .1 .7   38 18 6 5 25 5.5 TO 22

04264365   SOUTH BRANCH GRASS RIVER AT DEGRASSE, N. Y. ILAT 44 21 02 LONG 075 04 291 
AUG.. 196B 
12... 1.6 -1 .&   45 33 18 6 47 6.7 50 19

AUG., 196B 
12... 1.0 .2 .6   46 35 21 6 50 6.7 55 19

04265453 - SOUTH INLET NEAR RAOUETFE LAKE, N.Y. (LAT 43 46 12 LONG 074 38 121 
SEP., 1968 
10... 1.0 .1 .4   30 28 11 4 34 6.3 26 15

SEP., 1968 
ID... 1.1 .1 .3   19 23 11 6 32 6.5

JULY, 196B 
22... .9 .1 .9   44 21 14 9 36 6.3

0426B400   ST. REGIS RIVER NEAR PAUL SMITHS, N.Y. (LAT 44 25 49 LONG 074 20 0 
JULY, 1968 
16... 2.5 .1 1.4   41 33 20 6 50 6.4

JULY, 196B 
19... 1.0 .1 .6   50 31 20 6 47 6.4

JULY, 1968 
22... 1.0 .1 .8   51 32 22 7 4B 6.6

JULY. 196B 
IS... 1.3

04270050 - SALMON RIVER NEAR FAY, N.Y. (LAT 44 53 35 LONG 074 19 14) 
JULY, 1968 
02... l.B .1 .3   72 58 44 8 94 7.4

JULY, 196B 
11... 1.7 .1 .3   82 65 50 12 104 7.4

04276895 - WEST 8ROOK AT LAKE GEORGE, N.Y. (LAT 43 23 02 LONG 073 42 491 
SEP., 1968 
05... IB .1 5.2   12B 133 99 26 233 7.6

SEP.. 196B 
16... .9 .1 .1   66 53 39 6 92 7.5

04278300 - NORTHWEST BAY BROOK NEAR BOLTON LANDING, N.Y. (LAF 43 39 48 LONG 073 36 141 
AUG.. 1968 
27... .7 .D .2   63 62 4B 8 110 7.4



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR DECEMBER 1966 TO SEPTEMBER 1968

DEC. 8, 1966
JAN. 10, 1967
FEB. 14
MAR. 22
APR. 29
SEP. 27
NOV. 2

DEC. 7, 1966
JAN. 11, 1967
MAR. 23
APR. 14
MAY 2
MAY 25
DEC. 5

DEC. 8, 1966
JAN. 11, 1967
FEB. 15
MAR. 23
APR. 30
SEP. 26
OCT. 31
DEC. 4

DEC. 7, 1966
JAN. 12, 1967
FEB. 16
MAR. 24
MAY 1
JULY 26
AUG. 24
SEP. 26

DEC. 7, 1966
AUG. 1, 1967
SEP. 20
OCT. 11

JAN. 6, 1967
APR. 19
FEB. 15, 1968
APR. 8

DEC. 6, 1966
JAN. 6, 1967
SEP. 13
OCT. 13
JAN. 2, 1968
JAN. 19
FEB. 15

SEP. 13, 1967
OCT. 12
DEC. 29
FEB. 1, 1968

DEC. 5, 1966
JAN. 4, 1967
APR. 18
MAY 23
AUG. 4
SEP. 27
OCT. 24
DEC. 20

JAN. 10, 1967 
APR. 18 
JUNE 8 
JULY 11 
AUG. 22 
OCT. 3 
NOV. 7

SPECIFIC 
WATER CON- WATER
TEM- DIS- DUCTANCE TEM

PERATURE CHARGE (MICROMHOS PERATURE
(°C) (CFS) AT 25 °C) DATE (°C)

STREAMS TRIBUTARY TO LAKE SUPERIOR

04025500 BOIS BRULE RIVER AT BRULE (LAT 46 32 15 LONG 091 35 45)

0 140 118 DEC. 6, 1967 1
0 146 60 JAN. 11, 1968 0
0 125 100 FEB. 7 0
3 137 140 MAR. 14 0
9 194 100 APR. 11 8
9 125 120 MAY 14 12
4 140 110 JULY 22 20

04027000 BAD RIVER NEAR ODANAH (LAT 46 29 15 LONG 090 41 45)

0 284 118 JAN. 10, 1968 0
0 209 90 FEB. 6 0
0 193 150 MAR. 13 0
6 2290 75 APR. 10 6
7 1250 80 MAY 15 16

13 421 100 JULY 23 20
0 216 120

04027500 WHITE RIVER NEAR ASHLAND (LAT 46 29 50 LONG 090 54 15)

1 146 170 JAN. 11, 1968 0
0 300 180 FEB. 6 0
0 159 50 FEB. 14 0
0 171 190 MAR. 12 1
7 161 155 APR. 10 9

13 160 180 MAY 15 14
4 154 175 JULY 24 20
0 152 170

04030000 MONTREAL RIVER NEAR SAXON (LAT 46 32 45 LONG 090 24 05)

1 198 75 NOV. 1, 1967 4
0 193 120 DEC. 5 1
0 121 50 JAN. 10, 1968 0
0 171 120 FEB. 6 0
8 718 80 MAR. 12 0

22 297 100 APR. 10 10
18 177 80 MAY 15 15
14 200 80 JULY 23 22

STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE (LAT 45 45 50 LONG 088 27 50)

0 63.4 180 FEB. 23, 1968 0
14 -- 158 APR. 16 8
17 -- 105 APR. 29 7
7 193 110 JUNE 10 19

04066000 MENOMINEE RIVER NEAR PEMBINE (LAT 45 35 25 LONG 087 46 35)

0 -- 215 JULY 10, 1968 18
7 16500 115 AUG. 15 21
0 2460 240 SEP. 4 18
4 2640 220

04066500 PIKE RIVER AT AMBERG (LAT 45 29 50 LONG 087 59 40)

1 135 230 APR. 8, 1968 6
0 111 240 APR. 30 6

13 105 350 MAY 15 12
7 158 220 JULY 9 19
0 120 180 AUG. 15 15
0 133 300 SEP. 3 14
0 111 260

04069500 PESHTIGO RIVER AT PESHTIGO (LAT 45 02 50 LONG 087 44 40)

18 494 380 MAR. 5, 1968 1
10 409 270 APR. 9 8
1 427 380 JULY 11 21
1 413 280 SEP. 25 18

04071000 OCONTO RIVER NEAR GILLET (LAT 44 51 55 LONG 088 18 00)

0 362 275 JAN. 12, 1968 0
0 331 275 FEB. 14 0
9 2920 150 MAR. 14 0

10 -- 220 APR. 9 7
24 -- 250 MAY 24 13
11 350 250 AUG. 27 19
10 38S 280 SEP. 25 16
0 406 280

04073500 FOX RIVER AT BERLIN (LAT 43 57 15 LONG 088 57 10)

0 488 385 DEC. 11, 1967 1
11 2250 340 JAN. 23, 1968 0
20 648 360 MAR. 5 0
25 644 320 MAY 31 16
20 351 300 JULY 5 21
17 500 375 AUG. 2 22
2 1120 320

DIS
CHARGE
(CFS)

132
124
114
134
208
213
204

90.2
119
184

1410
652
279

167
328
165
160
412
171
160

695
212
246
191
235
598
255
180

38.6
205
227

--

3250
1930
3130

227
274
335
285
126
204

281
1120
854
884

333
303
421
691
842
360
590

1030
521
497

1240
1890
771

SPECIFIC 
CON

DUCTANCE
(MICROMHOS
AT 25° C)

120
100
100
120
120
105
100

260
240
130
100
105
130

140
140
180
130
135
165
180

75
100
90
95

100
140
90
90

140
80
80

140

185
205
210

190
200
180
200
240
235

300
280
320
280

280
300
280
220
240
255
240

365
340
240
350
360
350



ANALYSES OP SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C>, WATER YEAR DECEMBER 1966 TO SEPTEMBER 1968

DEC. 6, 1966
JAN. 4, 1967
FEB. 7
AUG. 4
SEP. 6

JAN. 10, 1968
FEB. 13
FEB. 14

DEC. 6, 1966 
JAN. 4, 1967 
SEP. 6 
OCT. 19 
DEC. 21 
JAN. 11, 1968

DEC. 5, 1966 
JAN. 3, 1967 
MAR. 28 
MAY 23 
AUG. 4 
SEP. 5 
OCT. 24

JAN. 11, 1967 
APR. 19 
JUNE 7 
JULY 12 
AUG. 23 
OCT. 4 
NOV. 7

JAN. 11, 1967 
APR. 18 
MAY 23 
JUNE 6 
JULY 11 
AUG. 22 
OCT. 3 
NOV. 7

FEB. 14, 1967
MAR. 8
JUNE 13
AUG. 15
SEP. 19
OCT. 17
NOV. 14
DEC. 19

DEC. 14, 1966 
JAN. 10, 1967 
FEB. 15 
MAR. 10 
MAR. 22 
MAR. 29 
JULY 7 
AUG. 8 
SEP. 13 
OCT. 11

DEC. 14, 1966
JAN. 11, 1967
FEB. 15
MAR. 29
APR. 25
JULY 7
AUG. 8
SEP. 18
OCT. 11
OCT. 12

DEC. 6, 1966
FEB. 7, 1967
MAR. 14
JUNE 6
AUG. 11
SEP. 12
OCT. 12
NOV. 16

SPECIFIC
WATER CON- WATER
TEM- DIS- DUCTANCE TEM

PERATURE CHARGE (MICROMHOS PERATURE
(°C) (CFS) AT 25 °C) DATE (°C)

STREAMS TRIBUTARY TO LAKE MICHIGAN.-Continued

04074950 WOLF RIVER AT LANGLADE (LAT 45 11 15 LONG 088 44 00)

331 220 OCT. 19, 1967 8
0 285 215 JAN. 10, 1968 0
0 268 220 FEB. 14 0

20 418 160 MAR. 12 0
18 330 170 APR. 11 8

04075200 EVERGREEN CREEK NEAR LANGLADE (LAT 45 10 11 LONG 088 48 12)

0 11.2 300 MAR. 12, 1968 1
0 8.36 300 APR. 11 10
0 -- 300 MAY 23 7

1 532 260 FEB. 12, 1968 0
0 507 240 MAR. 14 0

16 577 220 APR. 10 8
7 651 220 JUNE 25 17
1 620 300 AUG. 29 18
0 446 200 SEP. 24 18

04078500 EMBARRASS RIVER NEAR EMBARRASS (LAT 44 43 30 LONG 088 44 10)

0 97.2 400 DEC. 21, 1967 1
0 106 420 JAN. 11, 1968 0
1 -- 140 MAR. 13 0

11 -- 320 APR. 10 7
23 -- 385 JUNE 25 17
20 108 380 SEP. 24 18
9 134 380

04079000 WOLF RIVER AT NEW LONDON (LAT 44 23 30 LONG 088 44 25)

0 831 160 DEC. 11, 1967 1
11 4660 240 JAN. 24, 1968 0
21 1050 380 MAR. 6 0
23 2740 295 MAY 22 13
18 916 290 JUNE 18 19
15 850 300 JULY 24 22
2 2010 295 AUG. 22 24

04080000 LITTLE WOLF AT ROYALTON (LAT 44 24 45 LONG 088 51 55)

0 199 265 DEC. 11, 1967 2
12 1210 300 JAN. 23, 1968 0
12 -- 360 MAR. 5 0
21 207 395 MAY 22 14
24 365 360 JUNE 18 19
19 181 395 JULY 24 22
16 173 400 AUG. 22 25
3 270 355

04085200 KEWAUNEE RIVER NEAR KEWAUNEE (LAT 44 27 30 LONG 087 33 23)

0 14.4 640 JAN. 16, 1966 0
0 12.2 630 MAR. 26 8

19 948 300 APR. 17 9
24 11.0 435 MAY 20 13
21 11.8 500 JUNE 17 19
12 30.6 580 JULY 23 20
4 38.6 610 AUG. 20 23
1 39.0 585

04086000 SHEBOYGAN RIVER AT SHEBOYGAN (LAT 43 44 25 LONG 087 45 35)

2 72.6 620 NOV. 15, 1967 2
0 65.3 660 JAN. 9, 1968 0
0 117 710 FEB. 15 0
1 149 600 MAR. 20 1
1 220 580 APR. 25 5
3 934 430 JUNE 6 24

18 99.7 625 JULY 12 22
23 39.6 590 AUG. 22 29
19 35.5 580 SEP. 18 19
9 46.2 700

04086500 CEDAR CREEK NEAR CEDARBERG (LAT 43 19 25 LONG 087 58 50)

2 33.9 625 OCT. 20, 1967 8
0 25.8 150 NOV. 15 1
0 37.0 650 FEB. 15, 1966 0
3 213 580 MAR. 13 0

11 85.2 540 APR. 23 12
19 22.8 60O APR. 24 6
23 14.4 570 JUNE 7 28
18 7.81 600 JULY 16 27
7 9.29 720 AUG. 27 22
5 9.44 700 SEP. 16 22

04087000 MILWAUKEE RIVER AT MILWAUKEE (LAT 43 06 00 LONG 087 54 30)

1 161 1250 FEB. 16, 1968 0
0 278 700 MAR. 25 7
1 806 470 APR. 25 8

21 177 600 JUNE 10 26
20 100 580 JULY 16 27
19 66.1 640 JULY 30 24
9 104 750 AUG. 24 28
3 264 690 SEP. 24 21

DIS
CHARGE
(CFS)

394
250
248
373
433

10.2
9.40

--

474
588
709

1280
640

1050

173
89.9

327
359
756
323

..
707
632

2960
1960
2200
1270

251
242
185
868
280
344
262

16.7
58.0
98.2
70.6
26.6
28.8
30.8

121
33.0
60.4

190
893
109
194
42.9
46.2

10.8
32.2
14.2
19.9

194
279
30.1
15.6
12.4
7.24

106
217

1510
164
154
144
158
314

SPECIFIC
CON

DUCTANCE
(MICROMHOS
AT 25 °C)

160
220
200
220
220

320
300
290

300
260
220
180
240
240

440
460
260
320
200
320

305
325
320
260
290
280
345

390
140
400
260
345
340
375

600
540
580
665
570
545
540

610
910
850
440
595
600
600
610
410

750
780
570
510
630
710
640
600

1200
900

760
510
640
590
630
650
4 2O
480



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROIIHOS AT 2S°C), WATER YEAR DECEMBER 1966 TO SEPTEMBER 1968

DEC. 6, 1986
JAN. 8, 1967
JAN. 17
FEB. 24
MAR. 14
APR. 17
APR. 25
AUG. 11
SEP. 12
OCT. 12
NOV. 2
NOV. 15

DEC. 7, 1966 
JAN. 6, 1967 
JAN. 20 
FEB. 9 
FEB. 23 
MAR. 16 
APR. 17 
APR. 25 
JUNE 5 
JULY 18 
AUG. 3 
AUG. 31

DEC. 7, 1966 
JAN. 6, 1967 
JAN. 20 
FEB. 9 
FEB. 23 
MAR. 14 
MAR.' 16 
APR. 14 
APR. 25 
JUNE 5 
JUNE 13 
JULY 19 
AUG. 3

JAN. 6, 1967 
JAN. 20 
FEB. 9 
FEB. 23 
MAR. 17 
APR. 14 
APR. 25 
MAY 18 
JUNE 5 
JUNE 13 
JUNE 27 
JULY 19 
AUG. 3

DEC. 1, 1966 
JAN. 6, 1967 
FEB. 10 
MAR. 15 
MAR. 16 
APR. 14 
APR. 26 
MAY If 
JUNE 5 
JUNE 27 
AUG. 4 
SEP. 1

WATER
TEM

PERATURE(°C)

SPECIFIC 
CON-

DIS DUCTANCE
CHARGE (MICROMHOS
(CFS) AT 2S°C) DATE

STREAMS TRIBUTARY TO LAKE MICHIGAN- -Con

04087120

3
2
0
0
2

12
8

17
17
9
9
2

WATER
TEM

PERATURE(°C)

tinued

DIS
CHARGE
(CFS)

SPECIFIC 
CON

DUCTANCE
(MICROIIHOS
AT 25°C)

BENOMONEE RIVER AT WAUWATOSA (LAT 43 02 44 LONG 087 59 59)

61. S 1600
18.3 3000
11.8 2150
19.3 1500
71.1 1150
58.9 1100
49.6 1150
17.6 880
11.4 950
12.6 1050

293 680
22.4 1250

JAN. 8, 1968
FEB. 16
MAR. 25
APR. 26
JUNE 10
JUNE 26
JUNE 26
JULY 17
JULY 30
AUG. 24
SEP. 24

04087204 OAK CREEK AT SOUTH MILWAUKEE (LAT 42 55

3
3
3
3
3
1

12
8

19
22
23
18

13.4 1260
2.70 1600
3.49 1700
5.36 1800
5.26 1900

25.4 1100
13.1 1300
20.6 1150
2.51 1400
3.69 1450
2.46 1500
3.09 1250

OCT. 5, 1967
NOV. 7
DEC. 19
JAN. 23, 1968
MAR. 13
APR. 10
MAY 6
JUNE 18
JUNE 27
JULY 17
AUG. 21

04087230 ROOT RIVER NEAR FRANKLIN (LAT 42 52 25

1
2
0
3
2
1
2

14
10
20
23
19
24

04087233

2
0
0
0
1

12
8
9

19
25
17
19
22

41.9 1680
7.49 1000
5.06 764

15.3 1100
11.8 1600
79.3 875

980
33.1 1020
42.8 975
11.2 975

294 700
10.3 950
12.8 920

AUG. 31, 1967
OCT. 5
NOV. 8
DEC. 18
JAN. 23, 1968
MAR. 4
APR. 0
MAY 7
JUNE 9
JULY 7
JULY 30
AUG. 20

ROOT RIVER CANAL NEAR FRANKLIN (LAT 42 48

3.20 1200
2.21 955
15.0 1050
8.93 1100
64.0 800
42.0 850
62.6 850
28.3 860
6.91 850

557 620
24.2 875
5.93 1040
3.58 1040

04087240 ROOT RIVER AT RACINE

0
2
0
0
0

11
8

18
22
21
23
19

34.2 750
16.3 1100
47.0 1150

352 650
690

129 825
194 825
82.9 860
24.8 950
86.1 925
20.6 850
21.2 900

SEP. 1, 1967
OCT. 5
NOV. 8
DEC. 19
JAN. 24, 1968
MAR. 14
APR. 10
MAY 17
JUNE 19
JUNE 27
JULY 18
AUG. 20

0
0
9
6

23
14
14
25
23
25
20

30 LONG 087 52 15)

17
1
3
0
1

13
15
17
14
23
29

LONG 087 59 45)

17
18
1
3
1
4

12
14
20
28
23
24

55 LONG 087 59 40)

14
17
1
6
0
0

12
12
18
14
23
26

5.15
12.6
17.1

140
54.7

1130
1040

27.3
22.1
28.3

229

1.76
4.98
4.90
2.74
2.00
3.25
8.84

19.5
439

4.16
6.69

9.88
6.73

13.2
16.0
8.42
8.43

12.6
43.8

163
9.29

15.9
58.9

2.31
1.60

10.1
7.47
5.17
3.60
9.85

12.0
14.3

330
20.9
12.5

890
1400
1420
1300
600
590
590

1175
1050
800
620

1500
1500
1690
1200
1800
1800
1275
290
390

1500
1600

950
875

1200
1120
1800
1100
1200
750
480
990
950
900

1200
1300
175
125
HO
200
120
150
850
690
960
960

(LAT 42 45 05 LONG 087 49 25)

OCT. 5, 1967
NOV. 7
DEC. 19
JAN. 23, 1968
MAR. 13
APR. 9
MAY 17
JUNE 19
JUNE 20
JULY 18
AUG. 21

17
0
1
0
0

13
18
17
18
24
30

9.26
51.0
27.9
25.9
26.6
49.8

118
50.6

166
158
63.2

1000
1025
1030
725
960

1050
1000
950
820
740
900



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

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

DATE TIME

DIS 
CHARGE 
(CFS)

SEDIMENT SUSPENDED SEDIMENT 
CONCEN- SEDIMENT DIS- CONCEN 
TRATION DISCHARGE CHARGE TRATION 
(MG/L) (TONS/DAY) DATE TIME (CFS) (MG/L)

STREAMS TRIBUTARY TO LAKE SUPERIOR

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

04025500 BOIS BRULE RIVER AT BRULE (LAT 46 32 15 LONG 091 35 45)

OCT. 
OCT. 
MAR. 
APR. 
HAY

HAR. 
APR. 
HAY

1, 1967 
27 
28 1968 
11 
14

28, 1968 
11 
14

1200 
0910 
1100 
1110 
1200

1415 
0745 
1800

125 
133 
218 
202 
208

04026300

40 
22 
12

7 
8 

16 
5 

10

2 
3 
9 
3 
6

HAY 14, 
HAY 14 
HAY 14 
JUNE 17 
JULY 22

SIOUX RIVER NEAR WASHBURN (LAT 46

62 
12 
6

04027000 BAD

HAR. 
HAY

OCT. 
OCT.

28, 1968 
15

5, 1967 
9

1300 
1115

0930 
0900

2520 
635

04061000

191 
219

430 
51

BRULE

8 
16

7
1 
T

JUNE 18, 
JULY 22 
AUG. 28

1968 1330 
1345 
1400 
2045 
1400

41 20 LONG 090

1968 1115 
1730 
1420

RIVER NEAR ODAKAH (LAT 46 29 15 LONG 090 4'l

2930 
87

STREAMS TRIBUTARY

HAY 15, 1968 1515

208 
208 
208 
202 
190

57 04)

10 
8.4 
7.9

45)

635

15 
12 
18 
4 
8

4 
2 
4

23

8 
7 

10 
2 
4

T 
T 
T

39

TO LAKE MICHIGAN

RIVER NEAR FLORENCE (LAT 45

4 
10

OCT. 17, 
OCT. 25

57 31 LONG 088 15 57)

1967 0900 
0830

162 
216

7 
28

3 
16

04063590 SOUTH BRANCH PINE RIVER NEAR ALVIN (LAT 45 53 45 LONG 088 49 55) 

APR. 5, 1968 1510 71.6 8 2

04063592 NORTH BRANCH PINE RIVER NEAR ALVIN (LAT 45 55 44 LONG 088 51 38) 

APR. 5, 1968 1430 29.7 1 T

04063600 PINE RIVER NEAR TIPLER (LAT 45 53 37 LONG 088 33 30) 

APR. 5, 1968 1220 230 2 1

04063680 NORTH BRANCH POPPLE RIVER NEAR FENCE (LAT 45 45 LONG 088 27) 

APR. 5, 1968 0900 103 5 1

04063690 SOUTH BRANCH POPPLE RIVER NEAR FENCE (LAT 45 45 LONG 088 27) 

APR. 5, 1968 0930 28 1 T

04066500 PIKE RIVER AT AMBERG (LAT 45 29 50 LONG 088 27 50) 

OCT. 9, 1967 1130 140 4 2

04072750 LAWRENCE CREEK NEAR WESTFIELD (LAT 43 53 52 LONG 089 34 52)

68 Q815 
0620 
1045 
0745 
0800 
0800 
0815 
0800 
0805 
0805 
0730 
1000 
0754 
0750 
1155 
0748 
1430 
1210 
0815 
0810 
0820 
0945 
0810 
1450 
0805 
0805 
0800 
1020 
0755 
0755 
0810

NOV. 1, 1967
NOV. 6
NOV. 13
NOV. 20
NOV. 27
NOV. 29
DEC. 4
DEC. 11
DEC. 18
DEC. 26
JAN. 2, 1968
JAN. 8
JAN. 8
JAN. 15
JAN. 22
JAN. 29
APR. 29,
HAY 13
HAY 13
HAY 14
HAY 16
HAY 20
JUNE 3
JUNE 10
JUNE 17
JUNE 21
JUNE 24
JUNE 26
JULY 1
JULY 8
JULY 15

APR. 18, 1968
JULY 9
AUG. 20

1330
0930
0750
0800
0750
1240
0750
1105
0930
1045
0815
0830
1030
0815
0815
0820
0755
0805
1315
0735
0810
0815
0805
0800
0815
1020
0820
1105
0805
0810
0820

1105
1100
1300

16
5
5
6
5
5
5
6
5
5

14
14
14
12
13
13
16
15
15
17
22
16
15
15
15
22
16
36
16
16
16

04073050

62
21
25

FEB. 
FEB. 
HAR. 
HAR. 
HAR. 
HAR. 
APR. 
APR. 
APR. 
APR. 
APR. 
APR. 
APR. 
JULY 
JULY 
JULY 
JULY 
AUG. 
AUG. 
AUG. 
AUG. 
AUG. 
SEP. 
SEP. 
SEP. 
SEP.

APR. 18, 1968 1300 1100 
T LESS THAN 0.50 TON.

GRAND RIVER NEAR KINGSTON (LAT 43 41 09 LONG 089 05 09)

FOX RIVER AT BERLIN (LAT 43 57 15 LONG 088 57 10) 

38 113



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN INDIANA 

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

DATE
OF

COLLECTION

Oct. 13,1967 
Nov. 9......
Dec. 8. .....
Feb. 12,1968

Oct. 2. ..... 
Oct. 3.. ....
Oct. 4......
Oct. 5. ..... 
Oct. 6. .....

Oct . 7 ......
Oct. 7......
Oct. 8. .....
Oct. 9.. ....
Oct. 10.....
Oct. 11.....

Oct. 12.....
Oc . 13. ....
Oc . 14 .....
Oc . 15 .....
OC . 16.....
Oc . 17 .....

Oct. 18.....
Oct. 19.....
Oct . 20 .....
Oct . 21 .....
Oct . 22 .....
Oct. 23.....

Oct. 25....

Oct. 27.....
Oct. 28....
Oct. 29....
Oct . 30 ....

Oct. 31....
Nov. 1. ....
Nov. 2.....
Nov. 3.....
Nov. 4.....
Nov. 5.....

TIME

0920 
1630
1030
1750

1817 
1828
1805
1742 
1652

1745
1800
1300
1700
1821
1812

1800
1840
1340
1340
1820
1815

1830
1830
1730
1825
1800
1805

1845

2110
1340
1350
1910

1709
1747
1956
1745
1340
1305

WATER
DISCHARGE

(CFS)

04100500

144

630
1380

04182000 ST.

17 
16
15
15 
15

18
Ifi
20
23
25
22

22
20
17
16
19
34

52
42
39
29
23
20

22

34
37
30
27

26
40
95

131
128
118

ANALYSE

SEDIMENT SEDIMENT
CONCEN- DISCHARGE DATE
TRATION (TONS OF
(HG/L) PER DAY) COLLECTION TIME

STREAM,', TRIBUTARY TO LAKE MICHIGAN

WATER
DISCHARGE

(CFS)

ELKHART RIVER AT GOSHEN, INK. (LAT 41 35 36 LONG 085 50

33 13 Mar. 18.... 1410 
11 12 May 7...... 1210
9 15 June 27.... 1325
6 22

STREAMS TRIBUTARY TO LAKE ERIE

MARYS RIVER NEAR FORT WAYNE, INK. (LAT 40 59 

44 2.0 Nov. 6..... 1810
72 3.3 Nov . 7 ..... 1710 
65 2.8 Nov. 8..... 1635
78 3.2 Nov. 9..... 1805

74 3.0 Nov. 10.... 1728

60 2.9 Nov. 11.... 1720
53 2.6 Nov. 12.... 1810
49 2.6 Nov. 13.... 2123
60 3.7 Nov. 14.... 1840
48 3.2 Nov. 15.... 1730
38 2.3 Nov. 16.... 1830

33 2.0 Nov. 17.... 1650
37 2.0 Nov. 18.... 1447
48 2.2 Nov. 19.... 2008
60 2.6 Nov. 20.... 1850
34 1.7 Nov. 21.... 1758
51 4.7 Nov. 22.... 1715

96 13 Nov. 23.... 1447
52 5.9 Nov. 24.... 2136
34 3.6 Nov . 25 .... 1442
26 2.0 Nov. 26.... 1229
31 1.9 Nov. 26.... 1730
41 2.2 Nov. 28.... 1905

58 3.4 Nov. 29.... 1650 
29 2.7 Nov. 30.... 1703
44 4.0 Dec. 1..... 1710
28 2.8 Dec. 2..... 1652
26 2.1 Dec. 3..... 1751
40 2.9 Dec. 3..... 2350

60 4.2 Dec. 4..... 1703
54 5.8 Dec. 5..... 1803
63 16 Dec. 6..... 1705
48 17 Dec. 7..... 1805
60 21 Dec. 8..... 1635
36 11

3 OF SAMPLES COLLECTED AT MISCELLANEOUS SITES

PERIODIC DETERMINATIONS OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER

DATE

OCT 10
NOV 21
JAN 23
FEB 21
APR 2

OCT
NOV 5
JAN 7
FEB *
MAR 3

OCT 15
JAN 14
APR 25
MAY 30

JAN 13
FEB 21

TIME

1000
1015
1000
1135
0930

1525
1525
1615
1000

1055
1200
1700
1030

1515
1615

WATER
TEM
PERA
TURE 
(Cl

0
0

SEDIMENT
CONCEN-

DISCHARGE TRATION 
(CFS) (MG/LI DATE TIME

350 18 APR 30 0900
*8* 6 JUNE 5 11*5
350 3 JULY 16 1215
250 * AUG 27 11*5

3680 28

0*288000 MAD RIVER NEAR MORETOMN

*0 1 APR 23 0930
1*7 1 MAY 28 1130
93 2 JULY 10 1200

115 1 AUG 13 1315
9* 7

982 3 JUNE 26 13*0
*70 7 AUG 5 15*0

8780 *86 SEPT 18 1225
519 8

0*293500 MISSISOUOI RIVER NEAR RICHFORD

300 5 JUNE 2* 1250
265 2* AUG 5 11*0

994
440

2810

16 LONG 085

103 
112
109

103

98
114
88
76
64
55

84
142
145
108
84
76

85
105
101
91
88
71

62

66
168

2080
2300

2350
1900
1980
2290
2560

IN VERMONT

SEDIMENT
CONCEN
TRATION
(MG/L)

55)

33 
102
21

06 03) 

16
22 
17
19
11 
13

18
48
54
38
18
16

112
72
42
56
32
22

20
17
17
20
11
11

12
10
9

276
360
306

172
82

104
92
87

SEDIMENT
DISCHARGE
(TONS

PER DAT)

89 
121
159

.0

.1 

.1

.6

.1 

.6

.8
1
1

.4

.1

.4

2
2
1
1

.3

.5

.6

.8

.6

.9

.6

.1

.0 

.6

.6
12

2020
1900

1090
421
556
569
601

1967 TO SEPTEMBER 1968

WATER
TEM
PERA
TURE 
(C)

18

22

27
18

13
22

DISCHARGE 
(CFS)

2040
997
**5
212

160
180
538
27

1180
230
239

60*
151 
156

SEDIMENT
CONCEN
TRATION 
(MG/L)

36
7
6
7

5
6

67
2

9
*
3

7
*
3



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

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

DATE

MAY
JUNE 
JULY

APR. 
MAY
JUNE 
JULY

OCT. 
OCT.

23, 1966 
18 
24

17, 1968 
20 
14 
23

9, 1967 
13

TIME

1600 
1545 
1150

1040 
1150 
1315 
1130

0815 
1500

DIS 
CHARGE 
(CFS)

04080000

676 
280 
344

04085200

95 
68 
41 
29

04086000

34 
45

SEDIMENT SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/DAY) DATE TIME

STREAMS TRIBUTARY TO LAKE MICHIGAN

LITTLE WOLF RIVER AT ROYALTON (LAT 44 24 45 LONG

10 
8 
6

KEWAUNEE

36 
16 
2 
26

SHEBOYGAN

50 
60

18 
6 
6

AUG. 22, 1968 
SEP. 18

1330 
1140

RIVER NEAR KEWAUNEE (LAT 44 27 30 LONG

9 
3 
T 
2

AUG. 20, 1968 
AUG. 21 
SEP. 16

RIVER NEAR SHEBOYGAN (LAT 43 44

5
7

04086200 EAST BRANCH MILWAUKEE RIVER

JULY 
AUG.

AUG.
SEP.

15, 1968 
23

27, 1968 
21

JULY 15, 1968

APR. 
APR. 
JUNE

AUG.

SEP.

MAY
JUNE

23, 1968 
24
7

24, 1968

24, 1968

17, 1968 
19

1600 
1000

20 
7.9

5 
4

T 
T

04086340 NORTH BRANCH MILWAUKEE RIVER

1000 16 102 4 
1100 87 114 27

1200

1610 
1150 
1345

1000

1800

1540 
1110

04086360

114

04086500

199 
290 
30

04087000

158

04087120

228

MILWAUKEE

7

SEP. 18, 1968

NEAR NEW FANE (LAT

SEP. 23, 1968

NEAR FILLMORE (LAT

1145 
1245 
1030

SEDIMENT 
DIS- CONCEN- 
CHARGE TRATION 
(CFS) (MG/L)

088 51 55)

262 
322

087 33 23)

31 
29 
20

2 
2

9 
30 
36

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS /DAY)

1 
2

1 
2 
2

25 LONG 087 45 35)

1520

43 33

1300

43 28

46

01 LONG 088 11

11

58 LONG 088 03

9

18)

2

39) 

36

1

T

4

RIVER AT WAUBECA (LAT 43 28 22 LONG 087 59 23)

2 SEP. 23, 1968

CEDAR CREEK NEAR CEDAHBURG (LAT 43 19 25

75 
68 
38

MILWAUKEE

45

40 
53 
3

JULY 16, 1968 
AUG. 27 
SEP. 16

1430 112 6 2

LONG 087 58 50)

1200 
1700 
1600

RIVER AT MILWAUKEE (LAT 43 O6 00 LONG

19 SEP. 24, 1968 1600

MENOMONEE RIVER AT WAUWATOSA (LAT 43 02 44 LONG

485

04087240 ROOT

118 36 
51 74

299

RIVER AT RACINE (LAT 42 45 05 LONG 087

10 AUG. 21 1410

16 
12 
7.2

087 54 30)

313

087 59 59)

49 25)

63

14 
3 
2

32

160 
98

1 
T 
T

27

62 
17

T LESS THAN 0.50 TON.



196 PART 5. HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

SASKATCHEWAN RIVER BASIN

05014500 SWIETCUHRENT CREEK AT MANY GLACIER, MONT. 
(Hydrologic bench-mark station)

LOCATION. Lat 48°48'10", long 113°39'20", in SE} sec.11, T.35 N., H.16 W. (unsurveyed), Glacier County, at gaging

DRAINAGE AREA. 31.4 sq mi.

October 1967 to September 1968 (discontinued). 
September 1968.

EXTREMES. 1967-68:
Water temperatures: Maximum, 16.0°C July 28, 29, Aug. 3; minimum, freeezing point on many days during November 

to March.

Period of record:
Water temperatures: Maximum, 18.0°C Aug. 15, 16, 18, 19, 1967; minimum, freezing point on many days during win 

ter periods.

" MARKS.--Recorder stopped Nov. 29 to Dec. 11.

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

OlS- CAL- N6- TAS- BICAR- CAR- CHLO- FLUO- 
CHARGE SILICA IRON CIUM SIUM SOOIUM SIUM BONATE BONATE SULFATE RIDE RIDE

DATE <CFS) (SIU2I (FEI (CA) (MG» (NAI IK) (HC03I <C03I IS04I (CD IF) 
OCT.
23... 76 2.1 .07 13 J.9 .4 .4 55 0 .8 .6 .1 

NOV.
01... 192 1.7 .10 13 3.6 .7 .5 52 0 2.5 .5 .1 
FEB.
13... 30 2.6 .03 13 4.2 .7 .4 60 0 2.8 .3 .0 

MAR.
28... 46 2.5 .06 14 4.2 .9 .2 63 0 2.0 .2 .2 

MAY
02... 243 2.4 .06 12 3.4 .6 .4 56 0 2.3 .4 .0
30... 564 2.5 .06 13 4.7 .4 .4 59 0 1.3 .1 .0 

JULY
03... 240 1.9 .16 13 3.7 .4 .4 57 0 3.3 .0 .1
31... 167 1.5 .03 12 3.5 .4 .2 58 0 2.0 1.0 .0 

AUG.
30... 100 1.3 .04 13 4.1 .8 .2 62 0 4.5 .1 .1 
SEPT.
30... 208 2.7 .00 14 4.1 .7 .2 60 0 2.5 .1 .1

CIS- OIS- OIS- SPECI-
Dlb- SOLYED SOLYEO SOLYEO NON- SOOIUM FIC 

ORTHO SOLVED SOLIDS SOLIDS SOLIDS CAR- AO- CONO- 
PHOS- PHOS- (RESI- (TONS (TONS HARD- BONATE SORP- UCTANCE

NITRATE PHATE PHORUS BORON DUE AT PER PER NESS HARD- TION (MICRO- PH 
DATE (N03) (P04I AS PQI* (Bl 180 Cl AC-FT) DAY» (CA.HG) NESS RATIO MHOSI 

OCT.
23... .0 .02 .05 .01 46 .06 9.44 4B 3 .0 9* 6.7 

NOV. 
01... .1 .04 .04 .02 52 .07 27.0 47 4 .0 97 T.I

13].. .2 .08 .08 .01 56 .08 4.54 50 I .0 102 7.5 
MAR 
28... .3 .06 .40 .00 56 .08 6.96 52 0 .1 100 T.6

02... .0 .11 .11 .03 48 .07 31.5 44 0 .0 97 T.2 
30... .3 .05 .10 .01 48 .07 73.1 51 2 .0 98 7.4

JULY
03... .3 .12 .26 .00 57 .08 36.9 47 0 .0 94 7.4 
31... .0 .15 .35 .04 62 .08 28.0 44 0 .0 96 7.4

AUG. 
JO... .0 .03 .13 .01 69 .09 18.6 49 0 .0 114 7.5

SEPT. 
30... .1 .04 .12 .02 58 .08 32.6 52 2 .0 102 7.7

DAT AVER- 
OCTOBER * Z * * * b T * ' 10 " U " ** " l * 1? 18 l ' 2° 2l " " 2 * 2 * 26 " " " ^ 3l * GE 

MAXIMUM 11 10 10 9888999887666666544332222223 5 
MINIMUM 10 988877777876654444443222112222 4 

NOVEMBER
MAXIMUM 2221111121112222222I111D0100       1 
MINIMUM 2211I111111I1222221111000000       I 

DECEMBER

MINIMUM                       00000000000000000000
JANUARY

MAXIMUM OOOOOOOOOOOOOOOOOOOOOOOOOOOOODO 0 
MINIMUM 0000000000000000000000000000000 o

FEBRUARY

MINIMUM 00000000000000000000000000000     0 
MARCH

MAXIMUM 1I11222222211111I11111121111111 1
MINIMUM 0111122111111111111111II1II1IOD n 

APRIL
MAXIMUM 111111111122111112223544434666  2

MAY

JUNE
MAXIMUM 7B7776677BB8878B99101099991011101099-- 8

JULY
MAXIMUM 10 11 12 13 13 13 13 15 14 13 14 14 12 12 12 12 12 13 13 13 12 12 12 12 14 13 14 16 16 14 14 13 
MINIMUM 8 9 10 II 12 12 12 13 13 13 13 12 12 11 10 II 12 11 12 12 12 12 12 11 12 12 13 14 14 13 13 11

MAXIMUM 14 15 16 14 15 15 14 14 14 15 14 14 14 13 13 12 12 12 12 12 12 11 12 11 13 12 12 1£ 13 13 13 13
SENSES " " " " " " U U " " " " " " " " " 10 " " " 10 10 10 " 10 " " " U IZ "

MAXIMUM 13 13 13 12 12 13 13 13 12 13 14 13 12 12 10 10 9 9 B 8 7 6 6 6 7 7 7 7 7 8   10
MINIMUM 12 12 12 12 11 11 11 11 II 12 12 12 12 10 10 9 9 B 8 7 6 5 5 6 6 6 6 7 6 7   9



RED RIVER OF THE NORTH BASIN

05053000 WILD RICE RIVER NEAR ABERCROMBIE, X. DAK. 

LOCATION.--46°28'05", long 96°47'00", in NEjNEi sec.36, T.135 N., R.49 W. , Richland

DRAINAGE AREA. 2,060 sq mi, of which 590 sq mi is probably noncontributing.

PERIOD OF RECORD. Chemical analyses: August 1955 to June 1956, October 1966 ot September 1968. 
Water temperatures: October 1966 to September 1968.

EXTREMES. 1967-68:
Dissolved solids: Maximum, 1,970 mg/1 Mar. 1-6; minimum, 578 mg/1 Mar. 27.
Hardness: Maximum, 1,120 mg/1 Mar. 1-6; minimum, 303 mg/1 Mar. 27.
Specific conductance: Maximum daily, 2,990 micromhos Feb. 24, 25, 29; minimum daily, 796 micromho

Period
Disso
Hardn
Speci

Jun
Water
peri

f record:
ved solids:
ss: Max lorn
ic conduct a
16, 1967.

ods.

Man
m, 1,
nee:

s: 1

Imum, 2,C
120 mg/1
Maximum

laximum, 5

30 mg/1 Mar. 1, 1967
Mar. 1-6, 1968; mini
daily, 2,990 micromh

6.0°C July 22, 1967,

OCT.

MOV.
01-16

DEC.
01-31

JAM.
01-26

28-31
FEB.
01-29

MAR.

12-26
27. ..B
28-31

APR.
01-08
09-14
15-24
25-30

MAY
01-04
05-18
19. ..C
20-31
JUNE
01-10
11-19
20-30

JULY
01-07

AUG.
01-31

SEPT.
01-24
25-30

HTD. AVG.
TIME

TONS
PER 0«Y

MEAN
DIS

CHARGE SI

.15

1.2

.41

.09

.09

28
32
23

23
76
46

105

105
59
47
28

14
43
23

1 2

2.1

.02
15

_

 

L1CA

29

32

37

44

44

16
10
6.6

6.6
5.3
2.6
9.7

9.7
14
17

17

17

20
19

12

.5

CAL
CIUM

123

190

216

216

8
8
0

0
8

80

110

135

100

111
90

108

4.1

M«b-
NE-
SIUM SODIUM

68 112

124 203

129 218

129 216

48 79
33 56
34 68

34 66
37 76
45 94

84 IBB

69 155

80 212
62 180

63 141

83 171

2.4 5.3

; minimum, 162 mg/
mum, 110 mg/1 June
OS Feb. 24, 25, 29

July 16; minimum,

PO-
T»S- BICAR-
S1UM 80NATE
(Kl (HCO3I

15 458

22 771
22 801
22 900

1 264
.4 164
.8 192

.8 192

11 221

14 430

15 409

18 435
15 364

14 326

17 492

.5 12

1 June
15-19,

, 1968

freezi

CAR
BONATE
(C03I

15

0
45
43

12

0
0
0

0

0

0
0

0

0

0
0

0

9

0

15-19, 1967
1967.

ng point on

SULFATE
(S04I

376

700
740
647

735

345
261
260

260

343

630
688

770

480

630
494

486

551

IB

many day

CHLO
RIDE
(CLI

39

66
71
79

65

30
20
24

24
30
34

59
73

72
48

56

66
66

47

56

i.a

s duri

FLUO-
RIOE
(Ft

.4

.4

.5

.5

.7

.6

.6

.6

.6

.2

.1

.1

.1

.1

.3

.3

.3

.4

.4

.7

.4

.5

.2

.5

. ;

.6

.6

.5

.5

.3

.5

.0

hos

ng winter

NITRATE
IN83I

.2

.7
1.1

1.1

.4

.6
3.6

5.1
5.1
4.8
3.5
.6

.6
2.0
.5
.6

.8

.5

.6
1.4

.7
1.4
1.5

1.2
.9
.8

.6

.2

.6

1.3

1.3

.0

INCLUDES 1.01 MG/L IRON (FE) AND 4.20 MG/L MANGANESE (MNI.
INCLUDES 0.04 MG/L IRON (FE) AND 4.20 MG/L MANGHNESE (MN).
INCLUDES 0.05 MG/L IRON (FEI AND 0.04 MG/L MANGANESE (MNI.



RED RIVER OF THE NORTH BASIN 

05053000 WILD RICE RIVER NEAR 'ABERCROHBIE, N. DAK. Continued

ORTHO
PHOS
PHATE

DATE IP04)

OCT.
01-31

NOV.
01-16
17-30

DEC.
01-31

JAN.

27...
28-31

FEB.

MAR.

07-11

27... .22
28-31

APR.
01-08
09-1*
15-2*
25-30

MAY
01-0*
05-18

20-31
JUNE
01-10

20-30
JULY

23-31
AUG.
01-31

SEPT.
01-2*

HTD. AVG.
TIME

TONS
PER DA»

BORON
(B)

.36

.33

.*0

.*6

.52

.40

.14

.19

.19

.24

.31

.31

.43

.46

.40

.63

.60

.35

.01

DIS- DIS- DIS-

(RESI- (TONS (TONS HARD-

998 1.36 .03 556

1050 1.43 .43 587
1310 1.78 7.07 656

1660 2.26 5.38 850

1900 2.58 2.05 1080

578 .79 49.9 3D3
601 .82 37.3 314

79* 1 .08 98.6 385
1100 1.50 312 521

1*30 1.9* 228 649

1580 2.15 119 7*6

1440 1.96 B.16 617

1110     529

NON-
CAR

BONATE

18*

186
235

343

353

168
156

204
275

327

372

253

259

SODIUM
AD-

SORP-

2.0

2.0
2.7

2.9

2.8
2.8

1.4
1.7

2.1
2.6

3.3

3.3

3.5
3.7

_

SPECI
FIC

COND
UCTANCE

MHOS)

1350

1*10
1710

2060

2220
2370

828
873

1110
1*70

1860

2090

18*0
1910

1*90

1968

8.6

8.4
8.1

8.5

8.1
8.*
8.3

8.3

8.3

7.9
7.8
B.I

8.1
8.0
8.1
7.7

7.5

8.0

7.8

8.0
8.0

8..0

7.8

7.B

IB

2
27

25

  
»_
_

,_

18
...

1C

1C
15
IB
28

3*

23

8

17
28

28

31

_

 

T SEPTEMBER

.....

.....

:::::
9..... 

1.....

5.....

6.....

1.....

360

350

360

380

470

420

440 2060 2110 2610 1480

400 2120 2190 2670 2000

910 2160 2280 2960 814

2260 2310   BOB

a 18 164C 2 30

871 1900 1300

340 2 20 1550

2160

450

860

860

85C

860

960

910

910 
92C

900

920

920

920

980 
980

9BC

980 
980 
980

960

860

860



RED RIVER OF THE NORTH BASIN 

05053000 WILD RICE RIVER NEAR ABERCROMBIE, N. DAK, Continued

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

3.

2. 

2.

0. 
=5.0 
8.5 
6.0 

.0

.0 

.5

.5 
.0

 5

:l
t>.0 
4.5

<t.b

«.o

4.5

2.5 
1. 5

3.5
4. 5

2.5

2.5 
2.0 
2. 5 
3. 5 
2.5 
2. 5

2. 5

2. 5 
3.5

'). 5
0

2.5

0.5

1.0 
1.0 
1.0

1.0 
1.0 
1.0 
0.5

0.5 
0. 5 
0.5 
0.5 
0.5 
0.5

0

0.5 
0.5

0

0.5 

0.5

0

0 
0

0 
0 
0 
0

0 
0 
0.5 
0.5 
0 
0.5

0. 5
0.5

0. 5 
0.5

0.5

0 

0

0

0 
0.5

0 
0 
0 
0

0
0 
0 
0 
0 
0

0

0 
0

0.5

0

1.0 4 
l.J 7

0.5 11

0.5 5 
0 .5 6 
0.5 7 
1 .0 10 
1.0 10 
I .0 9

0.5 10 
0.5 9

1.0 5
1.0 7

1.5 9

6.0 

I .0 7

0

5 
.0

0

5 
0 
5
0
o 
5

0 
0

5

0

5 1

1.5

0.0 
2.0

1.5

5.5 
5.0 
1.5 
0.0 
9.0 
).0

2.0 
5.0

5.5

5.5

1.0

1.5 
1.0

8.5

7.5 
7.0 
6.0 
6.5
7.0 
0.0

2.0 
1.5

1.0

0.0

7.0    

3.0 20.0

17.0 21.0 19.5

20.5

21.5 
21.0

23.5

24.0 
25.0 
26.0 
25.5 
2".. 5 
24.0

24.0 
22.5 ;

2.5

2.5 
1.0

1.0

8.5 
7.5 
7.5 
8.5 
7.5 
8.5

0.5 
1.5

22.0 21.0

21.0 20.5

6.5

.5

.0

.0

.0 

.0 

. 0 

.5 

.0 

.0 

.5 
.5 
.5

.5

.0 

.0 

.5

21.5 19.5 

22.0 20.5 16.5

05054000 RED RIVER OF THE NORTH AT FARGO, N. DAK.

LOCATION.--Lat 46°51'40", long 96°47'00", In NWjNEj sec.18, T.139 N., R.48 W. , Cas 
city waterplant on 4th St. S. in Fargo, 25 miles upstream from mouth of Sheyen

DRAINAGE AREA. 6,800 sq mi, approximately.

PERIOD OF RECORD. Chemical analyses: October 1955 to September 1968.

EXTREMES. 

Hardnes

Water

Period o 
Dissol

967-68:

mperatures: 
ch. 
Record:

304

Ma

mg/1

ximun

Feb. 1-

, 26.0°C

29; mi

on se

nimum, 214

veral days

mg/1 Dec.

during Ju

1-25

ly; »

, Sept . 26-30.

, 2.0°C 0.1 many days d 

nimum, 174 mg/1 Dec. 1

urlng Novembei 

, 2, 1955.
Hardness: Maximum, 420 mg/1 May 6-9, 1958; minimum, 118 mg/1 Apr. 6-17, 1962.
Specific conductance: Maximum daily, 960 micromhos May 6, 1958; minimum daily, 223 micromhos Apr. 11, 1962.
Water temperatures: Maximum, 28.0°C on several days in 1957, 1960, and 1964; minimum, 1.0 C on many days in

1956 and 1959. 
REMARKS. Daily samples for chemical analysis composited by discharge. Water temperature, measured in waterplant.

OCT. 
01-27 
28... A 
29-31 

NOV. 
01-30 

DEC.

26. . .B 
27-31

JAN. 
01-31 

FEB. 
01-29 

MAR. 
01-25

27-31
APR.

12-17 
18-24

01- 1 a

20-31
JUNE

JULY 
01-08 
09-31 

AUG. 
01-31 

SEPT. 
01-25 
26-30 

MTD. AVG.

MEAN MAG- 
01 S- CAL- NE-

167 
203 2.9 46 31 
164

16*

148 11 38 37 
137

137 

135 

342

598 
463

675

649

578 
386

223

141 
233 5.9 *l 27

PO- 
TAS-

10 
10 4.9 
10

10

14 4.9
13

13 

14

17

14

20 
22

25

20

13
ID

10

8.9 
10 4.1

BICAR-

273 
273 
278

27B

262 
328

328 

3*4 

283

216

220 
228

25*

257

2*3 
252

252

250 
2*8

CAR-

0 
2 
0

0

9 
0

0 

0 

0

0

0 
0

0

0

0 
0

0

0 
0 
0

CHLO- H.UO-

36   
29 4.4 .3
31

31

48 5.0 .3
*0

*0 

36 

62

65

101 
118

1 14 . _ . _

77  

*5    
30

27    

29 
35 4.0 .1

.0

.0

_I

.1

TIME
315WTO. AVG.

TONS
PER DAY         14
A INCLUDES 0.13 MG/L IRON (FE) AND 0.00 MG/L MANGANESE (MN).
B INCLUDES 0.05 MG/L IRON (FE).
C INCLUDES 0.08 MG/L IRON (FE) AND 0.07 MG/L MANGANESE (MN).
D INCLUDES 0.03 MG/L IRON (FE) AND D.OO MG/L MANGANESE (MN).



RED RIVER OF THE NORTH BASIN 

05054000 RED RIVER OF THE NORTH AT FARGO, N. DAK. Continued

DIS- DIS- DIS- SPECI-

ORIHO SOLIDS SOLIDS SOLIDS CAR- AD- COND-
PHDS- (RESI- (TONS (TONS HARD- BONATE SORP- UCTANCE

OCT.

29-31     276 .38 122 240 11 .3 *67
NOV.

DEC.

JAN.

FEB.

MAR.

APR.
01-11     291 .40 327 222 ** .* *72

MAY

JUNE

JULY

AUG.
01-31     252 .34 152 217 11 .3 *26

SEPT.

TIME

TONS
PER DAY

TEMPERATURE <°r.l OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

: 1968

7.8
8.3
7.8

7.8

7.9
8. 5
7.7

7.7

7.9

7.6
7.8
7.9

7.9
7.7
7.7

7.6

7.7

7.7

7.9
7.9

7.8

7.7
7.8

7.8

 
 
 

* 

   
- 
 

«  

 

 
  -
 

 
 
 
 *-

--

 

 

--
 

 

 

1 
2

5 

6
7 
8
9 

10

1

3

5

6
7

9
0

1

I

4.5 5.0 2.0
4.0 4.5 2.0

2. a 4.0 2.5

2.0 4.5 2.5

1.0 4.5 2.5

1.0 4.0 1.5

1.0 3.5 2.0
1.0 3.5 2.0

0.5 3.5 2.0
9.5 4.0 Z.O

0.0 4.0 2.0
0.0 3.5 2.0

5 9.0 2.5 2.0

6 .0 2.5 2.0
7 .5 2.5 2.0

9 .0 Z.5 1.5
0 .0 2.0 1.5
1 .5    1.5

. 0

.5

'.5

. 5

.5

. 5

.5

. 5

.5

. 5

. 5

. 5

.5

. 5
 5

.5

.5 Z.O 4.5

.5 2.0 5.0

.5 1.5 7.0

.5 2.0 8.5

.5 2.0 9.5

.5 2.0 9.5

.5 2.0 0.5

.5 2.0 1.5

.5 2.0 1.0

.5 2.0 1.0

.5 1.5 1.0

.5 1.5 1.5

.5 2.0 9.0

.5 2.0 9.5

.5 2.0 9.5

.5 2.0 10.5
.5    2.0 11.5
.5    2.5   

4.5 20.5 21.0 24.5
3.5 21.0 21.0 25.0

2.0 22.0 Z3.5 23.5

3.5 22.0 23.5 23.5

4.0 21.0 24.0 22.5

5.5 21.0 25.5 21.0

4.5 21.0 26.0 21.0
2.0 20.0 26.0 20.0

2.5 20.0 25.5 20.0
Z.O 20.5 25.5 20.5

2.5 21.0 25.5 20.5
3.5 21.0 24.5 21.5

4.5 21.0 24.0 22.0

5.0 20.5 24.0 21.0
6.0 20.5 24.0 20.5

6.5 21.0 23.5 21.0
6.0 21.0 23.5 20.5

9.0 
8.5

7,5
8.5 
8.5

7.5

7.0

8.5

9.5

9.5
9.5

9.0
9.0

9.0
9.5
9.0

7.0

5.5
5.5

5.0
5.5

7.0    22.5 20.0   

AVERAGE 11.0 4.0 2.0 1.5 1.5 2.0 8.5 14.0 20.5 23.5 22.0 18.0

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST



RED RIVER OF THE NORTH BASIN 2O1 

05054000 RED RIVER OF THE NORTH AT FARGO, N. DAK. Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C>, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
BAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER

11..... 443 454 44C 568 563 578 479 614 528 438 438 419
12..... 447 459 405 568 577 611 502 620 528 439 440 419

414

05056000 SHEYENNE RIVER NEAR WARWICK, N. DAK. 
(Irrigation network station)

N., R.63 W., Eddy

DRAINAGE AREA. 2,070 sq

PERIOD OF RECORD. Chemical analyses: January 1951 to September 1968.
Water temperatures: January 1951 to September 1962, October 1963 to September 1964, October 1965 to September 1968.

EXTREMES.  1967-68:
Dissolved solids: Maximum, 687 mg/1 May 26 to June 8; minimum, 237 mg/1 Mar. 23-31.
Hardness: Maximum, 336 mg/1 Mar. 1-4; minimum, 112 mg/1 Mar. 23-31.
Specific conductance: Maximum daily, 1,080 micromhos Nov. 14; minimum daily, 322 micromhos Mar. 28.
Water temperatures: Maximum, 27.0°c July 7; minimum, 1.0°C on several days during November to April.

Period of record:
Dissolved solids: Maximum, 1,230 mg/1 Mar. 21-23, 1955; minimum, 150 ng/1 Apr. 5-9, 1960.
Hardness: Maximum, 572 mg/1 Mar. 20, 1959; minimum, 71 mg/1 Apr. 5-9, 1960.
Specific conductance: Maximum daily, 1,940 micromhos Feb. 1, 1955; minimum daily, 192 micromhos Mar. 18, 1963.
Water temperatures: Maximum (1951-55, 1956-62, 1963-64, 1965-68), 30.0°C July 21, 1955; minimum, freezing point

REMARKS.

OCT.
01-25
26... A
27-31

NOV.
01-30

DEC.
01-26

28-31
JAN.
01-31

FES.
01-29

MAR.
01-04
05-06
07-09
10-13
14-22
23-31

APR.
01-30

MAV
01-18
19.. . C 
20-25
26-31

JUNE
01-08
09-16
19-30

JULY 
01-14
15-28
29-31

AUG.
01-18
19-31

SEPT.
01-10
11-15
16-24
25-10

UTO. AVG.
TIME

UTO. AVG.
TONS

PER DAY

MEAN
DIS 

CHARGE

3.1
4.1
3.9

3.9

2.4

2.3

2.3

2.5

3.8
27
86

169
89

114

27

33
60 
37
12

12
20
9.8

7.7
4.4
2.4

2.4
12

12
5.6

18
h.1
 

16.9

 

MAG- POL
CAl- NE- TAS- 

SILICA CIUM SI DM SODIUM SIUM

40
14 50 18 54 4.2

106

106

72

50  

50

50

56  
58
29
75
30
28

      45

73

87
      110

110
108
93

83
      43

63
70 _

70
73

4.2 30 26 61 5.6
61
57

68

2.6

Lscharge.

B I CAR-

262
280
381

381

378

276

276

392

423
416
215
264
156
136

224

353

388
420

*20
432
393

327
280

280
278

278
268
270
275
258

318

12

CAR-

0
0
0

0

0
0
0

0

0

0
0
0
0
0
0

0

0

0
0

0
0
0

0
0

0
0

0
0
0
0
0

0

0

CHLO- FLCO-

       
75 7.2 .0 .1
       

  -   _     _

59 7.5 .2 .1

  __ _ . _ .

       

  -      
  -     «

     
» -     
       
       

     

      _ « _ 

  _       
«   _ --

 

       

  .     . . _ .
      »

    -_ _
_  __ _ __
88 12 .3 .6
_ . _ __ __
_ . _ _ . _ _

_

 
INCLUDES 0.09 MG/L IRON IFE) ABB 0.00 MG/L MANGANESE (MN).
INCLUDES 0.07 MG/L IRON IFE).
INCLUDES 0.03 MG/L IRON (FE) AND 0.00 MF/L MANGANESE (MNI.



RED RIVER OF THE NORTH BASIN

05056000 SHEYENNE RIVER NEAR WARWICK, N. OAK. Continued 

CHEMICAL ANALYSES IN MILLIGRAMS PER LITERt HATER YEAR OCTOBER 1967 TO SEPTEMBER

DIS- 

ORTHO SOLIDS 

PHATE BORON DUE AT

OCT. 

27-31     546
NOV.

DEC.

27...
28-31

JAN.
01-31

FEB.
Dl-29

MAR.
01-04

07-09
10-13

APR.
01-30

MAY
01-18
19...

26-31
JUNE
01-08
09-18
19-30

JULY

15-28

AUG.
01-18
19-31

SEPT.

11-15
16-24
25-30

HTD. AVG.
TIME

TONS
PER DAY

DAY C1CT

.08 410
423

423

485

  544

344
464

344

533

687

687
673
573

492

407
409

404
  .06 387

3i)2

405

 

SPECIFIC CONDUCTANCE 

3BER NOVEMBER DECEMBER J

CIS- OIS- 

SOLIDS SOLIDS 

PER PER

.74 5.75

.56 3.87

.58 2.63

.58 2.63

.66 3.27

.74 5.58

.47 79.9

.63 212

.47 25.1

.72 48.1

.93 22.3

.93 22.3
.92 36.3
.78 15.2

.67 5.84

.55 2.64

.56 13.3

.55 6.11

.53 18.8

.52 6.29

_

 

(MICRDMHOS AT 25°C) , 

ANUARY FEBRUARY M

NON- SODIUM 
CAR- AO-

NESS HARD- TION 

233 0 3.0

241
205

205

310

336

185
191

1B1

286

326

326
323
288

229

212
195

187
180
209

198

234

 

WATER 

RCH

0
0

0

0

0

9
0

0

0

0

0

0
0
0

0
0

0
0

0
0
0

0

0

 

YEAR OCTOBER 

APRIL M

1.0
1.5

1.5

1.2

1.3

.9
2.4

1.2

1.5

1.9

2.7

2.7
2.6
2.4

2.4
1.9

1.9
2.2

2.3
2.0
1.8

_

1.9

 

1967 

Y

SPECI 
FIC 

CONO-

(MICRO- PH COLOR 

846 8.2

617 8.2
585 7.8  

585 7.8

741 8.0 --

817 8.0  

4B9 8.0
692 B.O

351 7.*  

541 7.6

802 7.9  

1020 8.1

1020 8.1  
1010 8.0

»B5 8.1

763 .8  
647 .6

647 .6
651 .8

647 .9  
613 .9
613 .9  

612 7.8

703 7.9

 

TO SEPTEMBER 1968 

JUNE JULY AUGUST SEPTEMBER

1 .....
2.....
3..... 

5.....

6..... 
7.....

9.. ...

11..... 
12.....

1*..... 
15.....

16..... 
17.....

19.....
2P.....

21.....

304   742   386 722 1050

775 588 785 888       

491 753 768 588 757 888 419 746 1050

507 91P 371 460 783   454 8D7 1040 

515   86?     856 466   1040 

490 933 80*   729   501 809 1D20

571 1000 831   767 403   878

11° 6*5 6«

748 699

847   701 
860 695

6*1 

82* 

803 595

788 562 653

582 597

558     688
704

616 994 616

716   628
722 5S2 653

71C 573 661



RED RIVER OF THE NORTH BASIN 

005056000 SHEYENNE RIVER NEAR WARWICK, N. DAK. Continued

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

2 15.0      

4 12.5 1.5 2.0 1.

7 9.0 5.0    
8 ll.O    2.0

2 9.0 4.0 2.0 1.

* 10. 0 1.5 2.0

8 7.0 2.5 2.0 2. 
9 6.0 2.0 1.5

6 5.5 0.5 3.5

8 5.0 2.0 2.0 2.

1          2.

05 0564 00 

LOCATION .  Lat 48°10'40", long 99°13'15",

2.5 3.5 0.5 18

»    2.0 1.5 15

1.5 2.5    13 
   1.5 2.5 11

5 1.5    5.5 11

0 1.0 2.0   

1.5 2.0    17

1.5       8

0 1.5 1.5    15

0          17

BIG COULEE NEAR CHURCHES FERRT, N. 

in NWjNWj sec. 12, T.1S4 N. , R.67 W

PERIOD OF RECORD. --Chemical analyses: June 19S4 to September 1968. 

REMARKS.  No flow Nov. 24 to Mar. 6, June 1-7, June 14 to Sept. 30.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER

MAG- PO- 
DtS- MAN- CAL- NE- TAS- 

CHARGE SILICA GANESE C1UM 51 UM SODIUM 51 UM 
DATE ICFSI (SIQ2I (MM (CAI (MGI (NAI |KI

OCT.

NOV. 
21... 1.0 4.5 

MAR. 
08... 12 8.7 
14... .15 23 

APR. 
02... .38 11 

MAY 
01... 1.3 5.8 
16. .JV 2.8 16 1.1 
28... .08 li

DIS-

ORTHO SOLIDS

OCT. 
25... 5.5   831 

NOV. 
21... .9   811

MAR. 
08... .6   220 
14... 14   788 

APR.

MAY

21 11 15 9.6

74 38 61 20

015- DIS-

SOLIDS SOLIDS CAR-

1.13 1.32 425 lie 

1.10 2.34 446 105 

.30 7.3T lie 61

.5 20.0 18.5 23.5 18.5

.5    20.5    15.5

.5 16.5 27.0 21.0    

.5 17.0 22.0 22.0 15.5

19.5    20.0   

.5 17.0 25.5    2.0

.5 24.0 25.5 18.5

.5 23.5    18.5 6.5

.0 17.5 22.5    1.5

.5 19.5    22.5 2.5 
18.5 22.0 19.5 4.5

.0    21.5      

DAK. 

. f Benson County , at gaging station at

1967 TO SEPTEMBER 1968 

BICAB- CHLO- FLUO-

(HC03I (S04I CCLI <FI

69 90 S.O . 1

266 213 21 .2

SPECI- 
SODIUM FIC 

AO- COND-

2.1 1190 8.2 23 

1.8 11BO 7.1 22 

.6 333 7.1 75

A INCLUDES 0.05 MG/L IRON IFEI.



*04 RED RrVER OF THE NORTH BASIH

05057000 SHETEJWE RIVER NEAR COOPERSTOWN, K. DAK.

LOCATIOK.  Lat 47°26'01", long 98°01*43", in KEjSEjSEj sec.27, T.146 K. , R.58, W. , Griggs County at (raging static 
at county bridge, 5 Biles east of Cooperstown.

DRAINAGE AREA. 6,470 sq ml, approximately, of which 5,200 sq ai is probably 
sq ni in closed basins).

ntrlbuting (includes about 3,800

PERIOD OF RECORD.--Cheaical analyses: October 1959 to September 1960, October 1966 to September 1968 
Water teaperatures: October 1966 to September 1968.

EXTHHttS.  1967-68:
Dissolved solids: Maximum, 800 «ig/l Jan. 29; ainiaua, 250 ag/1 Mar. 27 to Apr. 4 
Hardness: Maxiaua, 408 ag/1 Jan. 1-28; aini»ua, 126 ag/1 Mar. 27 to Apr. 4.

OCT. 
01-26 
27. .-A 
28-31 

NOV. 
01-27 
28-30 

DEC. 
01-31 
JAN. 
01-28 
29. ..B

MEAN 
OIS-

13 
13
15

15 
10

ID

8.8 
8.0

FES. 
01-29 7.6 

MAR. 
01-03 8.7 
04-08 48 
09-25 170 
26. ..C 250 
27-31 336 

APR. 
01-0* 336 
05-13 118 
14-22 75 
23-30 93 

HAY 
01-06 93 
07-19 80 
20. ..9 81 
21-31 7-8 

JUNE 
01-06 51 
07-12 176 
13-22 76 
23-30 40 

JULY 
01-31 24 
AUG. 
01-08 14 
09-22 8.* 
23-J1 24 

SEPT. 
01-30 25 

HTO. AVG. 
TINE 

HTD. AVG. 47.8 
TONS 

PER DAY 
A INCLUDES 0.23 
B INCLUDES 2.70

1 
2 
3 
4 
5

6

8 

10

11 
12 
13 
14 
15

16 
17 
13 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

AVERAGE

13.5 
13.5

11.5
10.0

6.5

8.5 
7.5

7.5

7.5 
6.5

7.9
6.5

6.5 
6.5 
6.5 
4.0 
3.5

1.5
0 
0

2.9 

6.5

26

18

18 
18

18

25 
27 .06

27

31 
14 
15 
14 .11 
13

13 
15 
12 
1*  

1* 
18   
16 .03 
15

19 
21 
23 
22

26

23 
22 
18

19   
17

21

MG/L MANGANESE (MNI 
MG/L MANGANESE INN)

TEMPERATURE I

1.5 0.5 
1.5 0.5

1.0 1.0 
1.0 1.0

   1.0 

3.5 0.5

1.0 0.5 
1.0 0.5 
1.0   

   0.5

1.0 0.5 
0.5 0

0.5    
0.5    

0.5

0.5 0

0.5 0 
0.5    
0.5 0 
0.5   

   0 

1.0

CAL-

78

73

SB 

88

96 
95

33

34 
30

30 
44

67 

67

75 
78

71 
65 
79 
75

71

55

58 
56

71

°C> OF

0

0 

0

0 
0

0.5 
0.5

0.5 
0

0 
0 
0

0

0 
0 
0 
0

__

MA6-
NE-

30

34

40 

40

41 
38

14

14 
12

12
18

31 

31

33 
34

34 
29 
37 
35

33

27

25 

31

HATER,

0

0

0 
0 
0

0 
0 
0

0 
0

0

0 
0

0

0 
0 
0 
0

0

88

100

107 

107

96 
94

25

31 
27

27 
39

66 

66

67 
72

78 
78 
91 
84

84

73

58 

79

PO- 
TAS-

8.7

7.7

8.2 

8.3

7.4 
7.0

9.8

8.5 
6.9

6.9 
7.8

7.4 

7.4

2.3 
2.9

9.0 
8.4 
8.4 
8.4

8.6

8.0

7.4 

7.6

D INCLUDES 0. 

HATER YEAR OCTOBER

0

0.5 
0.5

0.5

0 
0 
0

1.0 
1.0

0.5 

0.5

1.0

1.5
0.5 
0.5
a. 5

1.0 

0.5

0

1.0

1.0

3.5 
5.5 
4.5

4.5 
3.5

5.5 
4.5 
4.5

7.0

10.0 
11.5 
10.0 
9.0

5.0

BICAR-

372

401

450 

450

486 
480

480

143

161 
145

145
202

300 

300

358 
370

384 
269 
374 
368

376

325

268 

362

CAR-

0

0

15 

15

0 
0

0

0

0 
0

0 
0

0 

0

0
0

0 
0 
0 
0

0

0

0 

2

24 MG/L NANGANESE 

1967 TO SEPTEMBER

15.5 
15.5

10.0

19.0

17.5

14.0 
9.5

9.0 
19.0

14.0 
13.5 
16.5

15.0 

15.0

15.5

16.0 

12.5

16.5 
18. 5

20.5 
20.0

  

16.5 
17.5 
15.5

17.0

21.0 
19.5

20.0 
20.5

17.0

19.0 
19.0 
20.0 
19.0

18.5

(S04) 

176

194

190 

190

183 
164

177

71

78 
64

64 
95

172 

172

155 
161

159 
219 
209 
19B

177

133

132 

161

(MM. 
(MN).

1968

14.5 
16.5

20.0

23.5

25.5 
24.5 
24.5

22.5 
24.0

24.5 
26.0

22.0 

25.0

21.0 
24.0

20. 5 

23.0

CHLO-

(CLI

17 
19 
20

20 

20

18 
20

20

20 
7.4 
B.3 
6.2 
5.4

5.4 
7.0

13 

13

14 
16

16 
11 
15 
12

14

15 
13

It 

15

16.0 
18.5

24.5 
26.5

21.0

21.0 
19.0

17.0 
16.5

19.0 
21.0

21.0
20.5 
20.5

20. 5

17.5 
19.5 
21.0 
19.5

20.5

FLUO-

(F)

.3 

.1 

.3

.3 

.3

.3

.3

.2 

.2

.2

.1 

.3 

.2 

.2 

.1

.1 

.1 

.2 

.2

.2 

.3 

.3 

.3

.2 

.3

.4 

.4

.3

.3

.2

.4

.2

.2

.3

.0

- 

16.0

15.5

16.0 
16.0

18.5

IS. 5
15.5

14.5 

13.5

11.5

12.0 
12.0 
12.0 
12.0

...



RED RIVER OF THE NORTH BASIN

05057000 SHEYENNE RIVER NEAR COOPERSTOWN, N. DAK. Continued 

EXTREMIS, 1967-68. Continued:
3-5; minimum daily, 326 micromhos Mar. 8.

to April. 
Period of record: 

Dissolved solids: Maximum, 1,230 ng/1 Mar. 15-18, 1967; minimum, 208 mg/1 Mar. 24-25, 
Hardness: Maximum, 661 mg/1 Mar. 15-18, 1967; minimum, 102 mg/1 Mar. 24-25, 1967.

REMARKS. -

DATE 
OCT. 
01-26 
27... 
28-31 

NOV.

28-30 
DEC. 
01-31 

JAN. 
01-28 
29... 
30-31 

FEB. 
01-29 

MAR. 
01-03 
0*-08 
09-25 
26... 
27-31 

APR. 
01-0* 
05-13 
U-22 
23-30 

MAY 
01-06 
07-19 
20... 
21-31 

JUNE 
01-06 
07-12

23-30 
JULY 
01-31 

AUG. 
01-08 
09-22

SEPT.
01-30

WTD. AVG. 
TIME 

WTO. AVG. 
TONS 

PER DAY

DAY OC 

1..... 
2..... 
3..... 
*..... 
5... ..

6..... 
7..... 
8..... 
9.....

11..... 
12..... 
13.....

17.....
18..... 
19.....

21..... 
22..... 
23.....

27..... 
28.....

30..... 
31.....

CHEMICAL ANALYSES IN

ORTHO 
PHQS-

(N03) IPO*I IB)

.2   .20 

.1 .35 .18 

.2   .22

.*

.*

2.2 
2.1 

.5

.5

.2 
2.9 
2.7 
2.2 
2.0

2.0 
1.5 
.7 
.3

.3 

.6 

.3 

.6

1.2 
1.5

2.2 

1.5

.* 

.3

.*

.9 

.2

SPECIFIC 
:TOBER NOVEMBER

878 969

927 
922 1C10 
956 994

9*5 9*3

9*2 
905 903

889 
937 1030 
90C 906

882 1010 
S71

96*
988

9S3

.23 

.23

.20 

.18 

.18

.18

.20 

.12 

.10 
76 .08

.07 

.11 

.13 

.13

.13 

.16

.16

.22 

.18

.19 

.26

.21 

.22

  .18 

.1* 

.19

MILLIGRAMS PER LITER, WATEI 
DIS- DIS- DIS-

SOLIDS SOLIDS SOLIDS

180 Cl AC-FTI DAY!

621 .8* 21 
651 .89 22 
653 .89 26

713 .97 19 

713 .97 19

726 .99 17 
800 1.09 17 
702 .95 1*

702 .95 1* 

688 .9* 16

281 .38 190

250 .34 227 
358 .49 11* 
*38 .60 88 
5*0 .73 136

5*0 .73 136 
596 .81 129

581 .79 122

596 .81 82 
58* .79 278

6** .88 69 

622 .85 *0

563 .77 22 
55* .75 12

473 .64 31

585 .80 59

CONDUCTANCE (MICROMHOS AT 25«C), HATER 

. DECEMBER JANUARY FEBRUARY MARCH

1160

1170 
1150 
1120

1050

1000

1050 
1070

1030

1000

977

1040

381 
954 1040 326 

1110 1030 350

1030 418

1070 1040 405 
951 381

1100 1060 
1090

1090 1020 
1080   441

994 1090 379

352

* YEAR OCTOBER 1967 TO SEPTE

NDN- SODIUM 
CAR- AD-

ICA.MGI

317 
343 
320

382 

382

408 
391 
383

383 

337

157 
142

126 
184 
233 
294

294 
33B

332

318 
281

331 

314

28* 
272

247

307

NESS

12 
29

0

0 

0

9
0 
0

0 

0

10

7 
IB 
22 
48

48 
50

28

3
61

30 

5

0 
0

0

12

YEAR OCTOBER 1967 

APRIL MAY

422

518 
517 
545

575

5B8 
6O4

724

737 
816

785 
B08

 

819

895 
883 
895

90S

90B 
90 B

B76 
B66 
866

888 
895 
88B

~

B8D 
B98

RATIO

2.2 
2.1 
2.4

2.4 

2.*

2.1 
2.1 
2.1

2.1 

2.2

1.1

1.0 
1.3 
1.5 
1.7

1.7 
1.7

1.7

1.9 
2.0

2.0 

2.1

2.0 
2.0

1.7

1.9

TO SEPTEMI 

JUNE

860

8 BO 
862 
713 
840

-

1000 
1010 

9?4

991 
994 
974

93B 
946 
9 J9

B64 
907 
959

951

1967.

cc ember

MBER 196B 
SPECI 

FIC
COND-

MHOSI

928 
971 
971

1070 

1070

1040 
1020 
1040

104D 

9B3

415

383 
532 
663 
811

811 
897

878

901 
855

942 

919

833 
B19

715

870

iER 1968 

JULY

968

948

887 
919

943

89* 
887 
875

897 
887 
BB7

8B5 
BBS

B55 
B75

B57 
853

B.O 
7.8   
B.2 45

B.2 45 
B.5 13

B.5 13

B.O 
8.2 
B.I

8.1

8.4 
7.9

B.O

7.9 
B.I 
8.3 
7.8

7.8 
7.9 
7.9 
7.8

8.0 
7.9

7.8 

7.9

B.I 
B.O 
8.0

7.6 

7.9 

8.0

AUGUST 
828 
B32 
826

828 
824 
BIB 
822 
822

642

B22 

B26

83B

B36 
720

824 
791 
795

744 
B40 
771

671

 

45 
25 
15

12 
18 
14

16 

14

22 
22
16

SEPTEMBER

686 
686

727 
767 
B2D 
720 
680

680

722 
707 
6B7

696 
792

692 
683 
714

700 
692 
690 
713



RED HIVEH OF THE NORTH BASIN 

05058700 SHEYENNE RIVER AT LISBON, N. DAK.

sq mi in closed basins).

PERIOD OF RECORD.  Chemical analyses: August 1956 to 
Water temperatures: August 1956 to September 1968.

EXTREMES.  1967-68 :

September

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER 

MEAN MAG- 
01 S- CAL- NE- 

CHARGE SILICA IRON CIUM SIUM SODIUM

OCT.

27..-A IB 12 .09 73 3* 
28-31 19 

NOV. 
01-12 19 
13-30 36 

DEC.

FE8.

MAR.

28-31 110
APS.

05-15 307 
16-30 82 

MAY 
01-16 200 
17. ..C 192 B.2 .03 70 35 
18-21 178 
22-31 72 

JUNE 
01-08 72 
09-12 *B7 
13-17 1110 
18-19 *03       
20-30 89 

JULY

18-31 29 
AUG. 
01-31 18 

SEPT.

30... IB 1*   63 33 
TIME 

MTD. AVG. D91 
A INCLUDES 0.3* MG/L MANGANESE IMN). 
B INCLUDES 0.2* MG/L MANGANESE (MN). 
C INCLUDES 0.10 MG/L MANGANESE (MNI. 
D MEAN DISCHARGE FOR 33* DAYS OF CHEMICAL ANALYSES I

(NAI

82 
86

86 
92

63

81
90

85 
92 
88 
90

90 
85 
81 
72 
80

92

105

1968.

YEAR OCTOBER 1967 
PO- 
TAS- BICAR-

(Kl IHC03I

12 2T9
2B8

288 
288

12 311

198

267
276

277 
11 279 

279 
293

293 
260 
253 
2*9 
277

292

300

88 11 263 

93   287

MEAN DISCHARGE BASED ON 366

TO SEPTEMI 

CAR-

IC03I

0 
0

0 
0

12

0 
0

0 
0

0 
0 
0 
0

0 
0 
0 
0 
0

0 

0

0

0

DAYS, 86.

BER 1968 

CHLO-

ISO<.I (CLI

209 *1 
217

217 
230

2*0 35

171 27 
156

198 
227

232 
267 31 
250 
235

235
209 
178 
178 
199  

2*0 

270

213 *2 

229

8 CFS.

> 3,800

FLUO- 

RIOE 
IF)

.1

.3

 

.3

.3 

.3

.3

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

OCTOBER NOVEC8ER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUKE JULY AUCUST SEPTEMBER

1..... 936 950

5..... 9** 966 

6..... 9*7 980

10..... 9*2 982

?..... 939 96B

5..... 919 982

31..... 9*2

16P

260 

310

16C

100

0*0 

110

060 COO 691 978 1010 1C 10

07C 689 886 681 866 1C*C

08C 689 881 863 880 10*C

C80

100

120

120

oso 

ceo
060

ceo
080

080

060

060

060

C60

030 
020

020 
010

99*
980

9*2



RED RIVER OF THE NORTH BASIN 2O7 

05058700 SHEYEHNE RIVER AT LISBON, N. DAK. Continued

EXTREMES, 1967-68. Continued:
Hardness: Maximum, 382 mg/1 Dec. 1-29; minimum, 230 mg/1 Mar. 28 to Apr. 4.

Water temperatures: Maximum, 29.0°C July 15, 19; minimum, freezing point on many days during November to April. 
Period of record:

Dissolved solids (1956-58, 1959-68): Maximum, 917 mg/1 May 22 to June 15, 1964: minimum, 185 mg/1 Apr. 3-6, I960. 
Hardness: Maximum, 458 mg/1 May 16-31, 1963; minimum, 102 mg/1 Apr. 3-5, 1960.
Specific conductance: Maximum daily, 1,450 micrombos Jan. 30, 1962; minimum daily, 243 micromhos Apr. 2, 1960. 
Water temperatures: Maximum, 32.0°C Aug. 23, 1959; minimum, freezing point on aany days during winter periods.

REMARKS. 

DATE

OCT. 
01-26 
27... 
2S-31 

NOV. 
01-12 
13-30 

DEC. 
01-29 
30... 

FFB. 
01-29 

M4R. 
01-03 
04-13 
14-26

28-31 
APR. 
01-04

16-30 
MAY 
01-16 
17... 
19-21 
22-31 

JUNE 
01-08 
09-12 
13-17

JULY 
01-17 
18-31 

AUG. 
01-31 

SEPT.

30... 

TIME

DAY

1

3

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17
19 
19 
20

21 
22 
23 
24 
25

26 
27 
29 
2°
30

CHE

(NU3) 

.1

.0

_

.5

.4

.0

GOT 

5.0

3.5 
3.5

2.5

J.5 
0.0 
9.0

1.5 
9.5 
 J.O 

1 l.J 
10.0

9.0 
3.5 
9.5 
7.0 
6.5

6.5 
8.5 
7.0 
7.0 
5.5

b.O 
4.5 
4.U 
2.5 
2.0

ORFHO 
PHOS-

(P04) 

.22

_

.26

:I

"

NOV 

l.J

0.5 
1.5

1.5 
1.5 
2.5 
2.5 
2.5

3.5 
3.5 
3.5
2. 5 
1.5

1.5 
1.5 
1.0
1.5 
1.0

1.5 
1.5 
1.5 
1.5
1.0

1.0 
1.0 
0.5 
0 
0

IB) 

.20

.20

_

.15

.22

.24

0

0.5 
0.5

0.5 
0 
0 
0
0

0 
0
0 
0 
0

0.5 
0.5
0 
0 
0

0 
0 
0 
0
D

0 
0 
0 
0 
0

DIS 
SOLVED 
SOLIDS 
(RESI-

180 C)

621 
621 
643

682

753
700

763

815 
524 
473

466 

466

624

641 
670

644 

644

691 
682

742

656

.

0

0 
0

0 
0 
0
0
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

DIS 
SOLVED 
SOLIDS 
(TONS

AC-FT)

.84 

.84 

.87

.93

1.02 
.95

1.04

1.11 
.71 
.65

.63

.63

.85

.87 

.91

.88 

.88

.94 

.93

I. 01

.89

0

0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0
0 
0 
0

by scag.

01 S-
SOLVEO 
SOLIDS 
(TONS H&RD-

OAYI (CA.MGI

30 308 
30 321 
33 338

66 336

87 382 
71 333

84 360

96 378 
311 2*1 
11* 235

138 230 

138 230

139 307

346 312 
347 331

125 328 

125 328

118 328 
53 340

36 367

31 291

0 0

0 0 
0 0

0 1.5

0.5 3.5 
0 4.5 
0 7.5

D 6.5 
0 8.5 
0 .5
0 .0 
0 .0

D.5 .0 
0 .5 
0 .5 
0 .5 
0 6.5

0 7.5 
0 5.5
0 5.5 
3 5.0 
0 7.5

0 9.0 
0 6.5 
0 7.5
o a .5
0 9.5
0   

SPECI- 
NON- SODIUM FIC 
CAR- AD- CONO- 
BONATE SORP- UCT&NCE

NESS R&UO MHOS)

87 2.1 937 
92 2.0 944 
102 2.0 963

100 2.2 1010

101 2.3 1130 
58 2.3 1040

76 2.7 1110

74 2.8 1 90 
7 2.1 86 
9 1.7 20 
0 1.8 61 
8 t.8 11

3 1.8 711

81 2.2 943

84 2.1 949 
102 2.2 1000

88 2.2 980

88 2.2 980 
80 2.2 911

73 2.0 887

35 2.3 1020 
101 2.2 1010

120 2.4 1100

75 2.2 942 

89 2.2 986

10.5

10.0 
10.0

9.0

7.5
8.5
a. 5

7.5
9.5 
9.0 
9.5 
9.0

9.5 
9.5 
9 .0 
4.0 
11.0

2.5 
3.5
5.0 
4.5 
5.5

5.5

, .0 
.5 
.0

3.5 17.0

4.5 21.0 
3.5 21.5

3.5 22.5

2.0 22.5 
1.0 24.0 
0.5 26.0

.5 25.5 

.5 27.5 

.5 27. 5 

.0 25.5 

.0 29.0

7.0 25.5 
7.0 27.5 
9.5 27.5 
1.0 29.0 
1.5 27.5

4.5 25.0 
1.5 25.0 
2.0 25.0 
0.0 25.0 
9.0 25.5

0.0 25.5 
1.0 24.5 
2.0 23.5 
0.0 24.5 
9.5 23.5 
   22.0

PH

8.2 
7.7 
8.0

8.0 
8.2

7.7
a. 4

7.9

8.0 
7.6 
7.4 
7.4 
7.6

7.6 
7.7 
7.6

7.6 
7.5 
7.9 
7.8

7.8 
7.7 
7.9 
S.I 
7.8

7.8 
7.8

7.7

7.8 
7.7

7.8

21.0

24.0 
24.0

27.5

25.5 
21.0 
22.5

22.5 
23.5 
21.0 
21.0

COLOR

18 

14

15

19.5 
19.5 
19.5

19.0 
17.5 
17.0 
17.5 
17.0

16.5
18.5 
18.5 
15.5 
14.5

14.5 
14.5 
14.0 
15.5 
16.5



BED RIVER OF THE NORTH BASIN 

05064900 BEATEB CREEK NEAB FINLET, N. DAK.

LOCATION.   Lat 47*36', long 97*43', i
stream from bridge on county road

PEBIOD OF RECORD.   Chemical analyses:

(Hydr

n NEJ sec.
and 7 mil

October

CHEMICAL ANALYSES IN MILLIGRAMS

DIS
CHARGE SILICA

DATE (CFS) (SI02I

MAR.
26... 17 13

APR.
10... 1.7 15

MAY

JUNE
28... .91 12

JULY
24... 24 20

AUG.
28... .10 12

SEPT.

ORTHO TOTAL
PHOS- CHRO-

NAR.

APR.

MAY

JUNE
28... .15

JULY

AUG.

SEPTi
25... .21

MAN
GANESE
(PNI

.15

.06

 

.00

DIS
SOLVED
SOLIOS
(RESI-

960

695

CAL
CIUM
(CAI

53

100

128

74

DIS
SOLVED
SOLIOS
(TONS

1.31

.95

31, T.148 N., B.55
es northeast of Fl

1967 to September

W. , Ste
nley.

1968.

ele County, at gaging station 500 ft up-

PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
MAG
NE

SIUM SODIUM
(MGI (NAI

19 28

39 68

51 108

36 78

DIS
SOLVED
SOLIOS
(TONS HARQ-

2.36 526

.62 383

PO
TAS
SIUM
(Kl

7.4

9.3

9.7

11

NON-
CAR
BONATE

240

101

BICAR- CHLO- FLUO-
BONATE SULFATE RIDE RIDE
(HC03) <S04) (CD (Fl

140 152 8.0 .2

349 414 26 .3

272 230 27 .3

344 244 24 .3

SPECI-
SOOIUM FIC

AD- CONO-
SORP- UCTANCE

.8 548 7.7 30

2.0 1310 7.7 27

1.8 1020 7.1 30

NITRATE
<N03I

2.4

.3

.5

.3

.4

.3

.2

ADDITIONAL DETERMINATIONS IN MILLIGRAMS PER LITER

METHY- CULI- 
LENE 810- FORM 
BLUE CHEM- (COL- 

CAD- STRON- ACTIVE ICAL DISS- ONIES
IRON

DATE (FEI

MAR. 
26... .08

APR.
10... .05

MAY
20... .03

JUNE
28...

JULY
24... .04

AUG.
28... .01

SEPT. 
25... -01

Date of 
collection

Mar. 26, 1968 
May 20.......

Date of
collection

Mar. 26, 1968
July 24......

DATE

MAR 26, 1968 
MAY 20......

 00 .00 .00 .00 .00 .00 .43

 

.60

             

 00 .00 .00 .00 .00 .00 .24

PESTICIDE ANALYSES
(Mg/1)

Time Aldrln ODD DDE DOT Dieldrln Endrin Heptachlor

1115 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1100 .00 .00 .00 .00 .00 .00 .00

RADIOCHEMICAL DATA

Dissolved

(Mg/1) (pc/1) (Kg TJ/1) (pc/1)

1115 2.9 0.1 12 13
1100 6.5 <.l 16 24

SUSPENDED 
CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
TIME (CFSI (KG/LI (TONS/OAYI DATE

i' 1 * 17 22 1.0 JUL 24.... 
<"*5 .91 56 .14

.00

 

.00

 

.07

Heptachlor 
Epoxide

0.00 
.00

Suspen

(jtg U/l)

0.5
.7

TIME

1000

1.3

2.4 3.7

.10 1.2 3.2 94

  8.3 7.1 188

2.7 7.2 67

  6.7 3.0 0

1.6   8

Lindane 2,4-D Silvex 2,4,5-T

0 00 
.00 0.00 0.00 0.00

ded 
Gross & Suspended sediments
(pc/1) (mg/1)

3.4 11
4.1 18

SUSPENDED 
CONCEN- SEDIMENT 

DISCHARGE TRATION DISCHARGE 
(CFSI (MG/LI (TONS/OAYI

2* 36 2.3



RED RIVER OF THE NORTH BASIN

05082500 RED RIVER OF THE NORTH AT GRAND FORKS, N. DAK. 

LOCATION, Lat 47°96'26", long 97°02'40", in SWjNE{ sec.33, T.152 N., R.50 W., Grand Forks County, at dam at Riv

at mile 296.0. 

DRAINAGE AREA. 30,100 sq Dl, approximately (includes 3,800 sq ml in closed basins).

PERIOD OF RECORD. Chemical analyses: September 19S6 to September 1968. 
Water temperatures: October 19S6 to September 1968.

EXTREMES. 1967-68:
Dissolved solids: Maximum, 471 mg/1 Hay 20-31; minimum, 2S9 ag/1 July 18-2S. 
Hardness: Maximum, 328 mg/1 May 20-31; minimum, 199 mg/1 July 18-25.

Water temperatures: Maximum, 24.5°C July 16; minimum, 1.9°C on many days during December to April.

Period of record:
Dissolved solids (1996-98, 1999-68): Maximum, 940 mg/1 Jan. 21, 1962; minimum, 191 mg/1 Mar. 24, 19 
Hardness: Maximum, 468 mg/1 Dec. 29-31, 1958; minimum, 126 mg/1 Apr. 12, 1969.
Specific conductance: Maximum daily, 976 mlcromhos Dec. 29-31, 1998; minimum daily, 278 nicromhos V 
Water temperatures: Maximum, 28.0°C July 19, 1964; minimum, freezing point on many days in 1967.

MEAN MAG- PO- 
DIS- CAL- NE- TAS- BICAR- 

CHARGE SILICA CIUM SIUM SODIUM SlUM BONATE

OCT.

28-31 707       18   269 
NOV. 
01-30 T07       18   269 

DEC. 
01-31 718       28   320 

JAN. 
01-31 592   ~   28   332 

FEB. 
01-29 5*0       25   333 

MAR. 
01-18 75* -- ~ -- 31 ~ 318 
19-21 1650       30   26*

APR. 
01-30 2930       19   200 

MAY

19... C 2200 7.7 70 35 31 1.8 280 
20-31 1780       31   290 

JUNE 
01-06 1370       30   288

09-13 8260       10   18* 
1*-20 5720       18   220

JULY

18-25 7200       6.2   176 
26-31 3760 ~ ~ -- 8.7   210 

AUG. 
01-31 2160       11   221 

SEPT.

WTO. AVG.         18   235 
TIME 

WTO. AVG. 18*0   ~   21   263
TONS

A INCLUDES 0.10 MG/L IRON (FE) AND 0.00 MG/L MANGANESE <MN). 
B INCLUDES 0.02 MG/L IRON (FE) AND 0.03 MG/L MANGANESE INN). 
C INCLUDES 0.0* MG/L IRON (FE) AND 0.00 MG/L MANGANESE IMN). 
D INCLUDES 0.03 HG/L IRON <FE).

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APKIL

CAR- CHLO- FLUO- 
BONATE SULFATE RIDE HIDE NITRATE

0 *3 

0 *3   

0 75       

0 65 

0 60

0 77     
0 93      

08*  

0 131 13 .3 .3
0 135

0 126

0 6* 
0 115

0 58 
0 7*

0 68

0 82       

0 75  

MAY JUNE JULY AUGUST SEPTEMBER

688 579 53C *70 *51



RED BIVXR OF THE NORTH BASIN

05082500 RED RIVER OF THE NORTH AT GRAND FORKS, N. DAK. Continued 

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, HATER YEAR OCTOBER 19*7 TO SEPTEMBER

DIS- DIS- DIS-

PHATE BORON DUE AT PER P*ER NESS HARD-
DATE (P04I IB) 180 Cl AC-FTI DAYI (CA.HGI NESS

OCT.

28-11     321 .** 613 238 18
NOV.

01-30     321 .** 613 238 18
DEC.

JAN.

FEB.

WAR.

APR.

MAY

20-31   ~ *71 .64 2260 328 91
JUNE

OT-08     418 .57 4990 300 7*

JULY

26-31     31* .43 3190 233 61
AUG.
01-31     317 .*3 1850 235 53

SEPT.
01... ~ .16 372 .51 1790 231 *7

HTD. AVG.     352     25* 61
TIME

TONS
PER DAY

SODIUM
AD-

TION
RATIO

.5

.5

.8

.8

.5

.5

.7

.6

.3

.7

.2

.3

.3

 

SPECI
FIC

CONO-

( MICRO-
MHOS)

518

518

672
6*7

50*

50*

713

635
*2*

6*0

*59

*7*

*T7

536

PH

7.6
7.6
8.0

8.0

8.0

8.0

7.9
7.«
7.6
7.9
7.*

7.*

7.T
8.0

7.9
8.0
7.7
7.*
7.6

7.6

7.7

7.5

7.2
7.S

7.7

CCLCd

..
__
*_

 

_

..

. _

_
 
_ 

Z7
  _

_

_

22

__
..
 
_
^_

 

_

^_

 
 

_

2 I'.l I'.l I'.O l'.5 1°.5

5 2.5 4.0 2.0 1.5 1.5

10 9.5 4.0 2. 5 1.5 1.5 

1 3.5 4.0 2.5 1.5 1.5

4 8.5 3.5 1.5 1.5 1.5

7 8.5 3.5 1.5 1.5 1.5 
8 8.5 3.5 1.5 1.5 1.5 
9 d. 5 3.5 1.5 1.5 1.5 
0 7.0 3.5 1.5 1.5 1.5

2 7.0 2.5 1.5 1.5 1.5

4 7.0 3.5 1.5 1.5 1.5 
5 7.0 3.5 1.5 1.5 1.5

6 7.0 2.0 1.5 1.5 1.5 
1 6. 2.0 1.5 1.5 1.5 
8 6. 2.0 1.5 1.5 1.5

0 4. 2.0 1.5 1.5   

RAGE 9.0 3.i 2.0 1.5 1.5

1.5 1.5 12.5

1.5 4.5 11.0 

1.5 4.0 11.0

1.5 7.0 12.0

1.5 7.0 12. 
1.5 7.0 11. 
1.5 B.5 10. 
1.5 9.0 10.

1.5 9.0 11.

1.5 9.0 12. 
1.5 9.0 14.

1.5 9.0 15.0 
1.5 9.0 15.0 
1.5 9.0 15.0

1.5 11.5 16.0

1.5 6.0 12.5

9.0

9.0 

B.5

7.5

7.5 
7.5 
7.5 
9.0

1.0

1.0 
1.0

0.0 
0.0 
0.0

0.0

19.0

18.5 2

22.0 < 

22.5 1

23.5

24.0 
23.5 
22.5 
23.5

22.5

22.5 
22.0

22.0 
22.0 
21.5

21.5

22.0

2.0 

3.5

2.0 

2.5

0.5

8.5 
B.5 
8.5 
8.5

8.5

9.5 
9.5

8.5 
8.5 
8.5

9.5

!O.D

9.0

7.0

5.5 

1.5

B.5

7.0 
7.5 
8.5 
8.5

7.5

7.0 
5.5

5.0 
4.0 
3.5

13.5

16.5
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05092000 BED BIVER OF THE NOBTH AT DBAYTON, N. DAK.

LOCATION. Lat 48°34'20", long 97°08'50", on line between sees.24 and 25, T.159 N., R.51 W., Penbina County, tem 
perature recorder at gaging station at interstate highway bridge, 1.5 miles northeast of Drayton and at mile 207.

DRAINAGE AREA. 34,800 sq mi, approximately (includes 3,800 in closed basins).

PERIOD OF RECORD. Chemical analyses: June 1954 to September 1955.
Water temperatures: December 1956 to September 1961, October 1965 to September 1966, October 1967 to September 

1968.

EXTREMES. 1967-68:

December to March.

Period of record:
Water temperatures: Maximum (1956-58, 1959-61, 1965-66, 1967-68), 28.0°C July 20-23, 1960; minimum, freezing 
point on many days during winter periods most years.

REMARKS. No Record Oct. 1-15, Dec. 14 to Jan. 9, Mar. 11 to May 15 due to malfunctions of instrument. Recorder

OCTOBER 
MAXIMUM
MINIMUM 

NOVEMBER 
MAXIMUM

DECEMBER
MAX IMUM

JANUARY

MINIMUM 
FEBRUARY 

MAXIMUM 
MINIMUM 

MARCH
MAX IMUM

APRIL

MAY

MINIMUM 
JUNE

MINIMUM 
JULY

MINIMUM 
AUGUST 

MAXIMUM 
MINIMUM 

SEPTEMBER 
MAXIMUM
MINIMUM

                  OOOOCOGOOOOOOOOOOOOOOO

ooooooooooooocoocoooooooooooo     
ooooooooooooocoooooooccoooooo    

3 1 5
                              13 i 2 n u u 11 12 13 13 13 13 13 13 13 14 15

18 17 18 19 21 21 22 23 22 22 23 23 2* 24 24 24 ?4 24 24 24 24 23 23 23 23 22 22 21 21 21 21

21 21 22 22 22 22 22 22 22 22 22 21 21 21 20 20 19 IS IS 18 IS 19 19 19 19 in 18 11 I? 19 19 
21 21 21 ?2 22 22 22 22 22 22 21 21 21 20 20 19 18 18 IS 18 18 18 1<3 1Q 18 17 18 18 19 19 18

1

0

19
19 

23
22

20
20
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05099600 PEMBINA RIVER AT WALHALLA, N. DAK.

LOCATION. Lat 48°55', long 97°5S > , in NEjNE} sec.29, T.163 N., E.56 W., Pembina County, at gaging station at 
bridge on State Highway 32, at south edge of Walhalla, and 7 miles downstream from Little Pembina River.

DRAINAGE AREA. 3,350 8q

PERIOD OF RECORD. Chemical analyses: March 1962 to September 1968. 
Water temperatures: April 1962 to September 1968. 
Sediment records: April 1962 to September 1968.

EXTREMES.  1967-68:
Dissolved solids: Maxima, 755 mg/1 Nov. 25 to Dec. 16; minimum, 218 ng/1 Mar. 21.
Hardness: Maximum, 453 mg/1 Nov. 25 to Dec. 16; minimum, 119 »g/l Mar. 21.
Specific conductance: Maximum daily, 1,140 micromhos Nov. 26; minimun daily, 320 micromhos Mar. 12.
Water temperatures: Maximum, 26.6*C July 7, 19, 22; minimum, freezing point on many days during November and

February.
Sediment concentrations: Maxlmun daily, 4,010 mg/1 Aug. 24; minimum daily, 14 mg/1 Oct. 9. 
Sediment loads: Maximum daily, 4,470 tons Aug. 24; minimum daily, 0.12 ton Dec. 29, Jan. 19.

Period of record:
Dissolved solids: Maximum, 822 mg/1 Jan. 15-31, 1963; minimum, 187 mg/1 Apr. 11, 1965.
Hardness: Maximum, 543 mg/1 Jan. 15-31, 1963; minimum, 95 mg/1 Apr. 11, 1965.
Specific conductance: Maximum daily, 1,260 micromhos Mar. 4, 1967; minimum daily, 236 micromhos Apr. 11, 1965.
Water temperatures: Maximum, 31.0°C July 24, 1963; minimum, freezing point on many days during winter periods.
Sediment concentrations: Maximum daily, 13,000 mg/1 July 26, 1963; minimum daily, 3 mg/1 Feb. 23, 1965.
Sediment loads: Maximum daily, 65,400 tons Apr. 19, 1962; minimum daily, less than 0.50 ton on many days.

MEAN 
DIS 
CHARGE 

DATE ICFS)

OCT. 
01-05 9.8 
06-25 30 
26.. .A 26 
27-31 18 

NOV. 
01-24 18 
25-30 10 

DEC.

17-29 
30-31 

JAN. 
01-31 

FEB. 
01-29 

MAR. 
01-07 
08-12 
13-17 
18-20 
21. ..H 
22.. f. 
23-24 
25..* 
26-31 

APR. 
01-15 
16-30 

MAY 
01-07 
08-09

14-15 
16-17 
18.. .£ 
19-31 

JUNE

JULY 
01-31 

AUG. 
01-24 
25-31 

SEPT. 
01-21 
22-30

TIME

3.9 
2.5

2.5 

2.4

6.3 
52 

101 
293 
80 

100 
140 
430 
518

182 
120

84 
157

158 
154 
111

43

85 
306

306 
421

SILICA 
(SI 021

26 
20 
15 
21

21

24 
24

24 

25

17 
16 
21 
18 
13 
16 
16 
14 
16

19 
16

22
20

23
IB

26

26 
26

26

TONS 
PER OAY   5.4 
A INCLUDES 0.09 MG/L ON 
E INCLUDES 0.12 MG/L ON 
C INCLUDES 0.16 MG/L ON 
D INCLUDES 0.19 MGL/ ON 
E INCLUDES 0.06 MG/L ON

CAL 
CIUM 
ICAI

83 
88 
95 
86

86

96 
110

110 

111

58 
37 
48 
39 
32 
43 
43 
59 
42

53

85
81

85 
85

eo
63
58

58

15

(FEI AND 
(FEI AND 
(FE) AND 
(EEI AND 
(FE) AND

MAG 
NE 

SIUM SODIUM 
(MGI (NAI

32 36
38 61 
38 68

37 64

41 58 
35 38

35 38 

34 31

15 14 
7.7 19 

13 27 
1 26 

.6 18 
I 26 
1 24

.8 21 

19 37

30 58 
29 61

29 66 
27 63

30 63

23 51 
22 46

22 46

5.6 11

0.09 MG/L MANGANESE 
0.05 MG/L MANGANESE 
0.05 MG/L MANGANESE 
0.08 MG/L MANGANESE
o.oo MG/L MANGANESE

PO 
TAS 
SIUM 
IKI

8. 
10 
13

11

B.( 
6.<

6.<

6.

7. 
5.

5.

5.

 j f

11 
13

I:

BICAR 
BONATE 
IHC03I

296 
316 
342

342 
S 379

k 379

405 

202

153 
138 
114 
145 
143

146 

176

274 
265

259 
245

11 282

9.4 235 
8.6 223

8.6 223

8.5 289 

1.9 55

(MNI. 
(MN). 
(MN). 
(MNI. 
(MN).

CAR 
BONATE 
IC03I

0 
0
0

9 
0

0 

0 

0

0 
0 
0 
0 
0

0 

0

0
0 
0

0 
0

0 

0

0 
0

0

0 

0 

0

SULFATE 
IS04I

158 
209 
220

219 
166

166 

124 

66

91
82 
62 
90 
79

70 

132

209 
216 
218

221 
225

232 

212

167 
146

146

154

179 

37

CHLO 
RIDE 
ICll

11 
21 
23

22
18 
14

14 

13 

7.4

8 6 
6 6 
4 1 
6 5 
6 2 
3 2 
4 0

10

15
15

14
13 
14

14

14

12 
9.B

9.8 
11

11 

14 

2.6

FLUfl- 
III DE 
(Ft

.2 

.2 

.2 

.3

.4

.4 

.3

.4

.4 

.4 

.2

.2 

.2 

.2 

.2 

.2 

.2 

.2

.2 

.2

.4 

.4 

.3

.4 

.4 

.4 

.4

.4 

.4

.4 

.4

.4 

.2

.3 

.3

.1

. 8.

NITRAI! 
IN«3I

.0 

.4 

.1 

.3

.3

.1

.1

.8 

.6

.6

1.8 

3.1

4.7 
3.5 
5.1 
4.9 
3.9 
3.2 
1.4

2.3
.8

.6 

.7 

.6 

.6 

.4 

.4 

.5

.4 

.3

.8 

.5

.5
2.0

1.2 

.9 

.3
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05099600 PEUBINA RIVER AT WALHALLA, N. DAK. Continued

DRTHD
PHOS-

OATE (P04)

OCT.

06-25

NOV.
01-24

DEC.

JAN.
01-31

FEB.

MAR.
Dl-07

13-17

21... 1.0
22... 1.1
23-24
25... 1.1
26-31

APR.
01-15

MAY
01-07
08-09
10-13
14-15

IB... .45
19-31

JUNE

JULY

AUG.

25-31 
SEPT.

WTD. AVG.

TONS 
PER DAY

(8)

.15

.14

. 11

.07

.09

.06

.08

.09

.07

.06

.11

.14

.16

.16

.14

.16

.15

.04

DIS 
SOLVED

(RESI-

180 Cl

628

641

603

299

317

218
300
292
233
256

385

576
584
595

584
5S-;

464

DIS- DIS 
SOLVED SOLVED

(TONS (TONS HARO-

AC-FTI DAY) (C»,H6I

.85 50.9 374

.87 31.2 368

.82 4.07 417

.41 5.09 206

.32 33.0 124

.43 86.4 171

.30 47.1 19

.41 81.0 61

.40 110 53

.32 271 28

.35 361 45

.52 189 209

.78 131 335

.81 177 323

.81 160 325

249

NON- 
CAR-

SONATE
HARD
NESS

115

92

110

106

40

46

26
43
36
23
25

65

110

113

111

51

64

SODIUM 
AD

SORP
TION

RATIO

1.4

1.5

1.4
1.3
.8

.8

 

;
a
.8
.7
.6

1.1

1.4

1.5
1.7

l.i

SPECI 
FIC 

COND
UCTANCE
(HICRD-

MHOSI

918

926

1070
949
858

858

486
346
461

329
438
412
339
386

579

841

849
815

859

675

PH

8.1
8.1

8.2

8.2

8.2
8.3
8. 1

8.1

8.1

8.0
8.0
7.7

7.5
7.6
7.9
7.5
7.7

8.1

7.6
7.9
7.7
8.0
7.9

7.9

8.0

CCLCR

7
12

$

5

3

_
4-

  

__
__

37

30

13

9

8

*-

11

_

 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C>, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUKE JULY AUGUST SEPTEMBER

7.....

9..... 

2.....

4.....

9.....
0..... 
1.....

90S 89B 10BC 910 

882 832 888 785

891 1130 961 891 
891   1010 910 417   905     630
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05099600 PEMBINA RIVER AT WALHALLA, N. DAK. Continued

1
2 
5

7 
3 
9 

10

1

5

6
7

J

1 
2
3

5

7 
8

1 

RAGE

15.5 
14.5 
13.5

10.0 
9.0 
9.0 
8.5 
9.0

7.5 
7.5

8.5

9.0
9.0

8.5 
9.0 
7.5 
7.0 
6.0

4.0 
3.5

4.5

S.5

5.5 0.5 0.5 0 0.5 
6.0 0.5 0.5 0 0.5 
4.5 0.5 0.5 0 0.5

5.0 0.5 0.5 0 0.5 
4.5 0.5 0.5 0 0.5 
4.5 0.5 0.5 0 0.5 
4.5 0.5 0.5 0 0.5 
4.5 0.5 0.5 0 0.5

0.5 
3.5 
3.5 
2.0 
2. 0

2.0 
4.5

4.5 
5.5

3.5 0.5 0.5 0 0.5 7.5 
3.5 0.5 0.5 0 0.5 B.5

1.5 0.5 0.5 0 0.5 
1.5 0.5 0.5 0 0.5

1.0 0.5 0.5 0 0.5

1.0 0.5 0.5 0    
0.5 0.5 0.5 0    
0 0.5 0.5 0 0.5 
0.5 0.5 0.5 0 0.5

0.5 0.5 0.5 0 0.5 
0.5 0.5 0.5 0 0.5

0.0 
0. 0

2.0

1 .0 
1.5 
2.5 
2.5

3.5 
2.5

   0.5 0.5    0.5   

OCTOBER NOVEMBER 

MEAN HEAN

.0 16.5 
.0 19.0 
.5 17.5 
.5 20.0 
.5 16.5

.0    

.5   

4.0 13.5 
5.0 15.5

4.5    
2.5 19.5

3.5 20.0 
3.5 22.0

10.5 25.0

16.0 24.5 
17.5 24.5 
19.5 24.5 
19.0 25.0

21.5 20.0 
22.0 23.5

21.0   

'

11.0 
21.0 
21.5 
24.0 
25.0

25.5 
26.5

20.0 
25.5

24.0 
25.0

25.0 
22.5

26.0

26.0 
26.5 
25.5 
26.0

22.0

DECEMBER

MEAN

18.5 
24.0 
19.5

24.5

22.0 
20.0

21.5 
19.5

IB. 5 
17.0

16.5

17.0

16.5 
23.5 
18.5 
15.5

19.5 
21.0

7.0 
4.0 
9.0 
5.0 
4.5

3.5
4.0

4.0 
0.0

9.0 
5.5

8.5
0.0

9.0

9.5 
9.0 
9.5 
5.5

1.5 
0.5

21.5

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

1*
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN

9.0
10
10
10
10

12
15
16
30
32

30
34
41
42
42

36
34
33
32
31

31
30
29
27
26

26
26
26
26
25
24

MEAN MEA 
CONCEN- HEAN CONC

20
19
41
63
72

52
58
42
14
19

20
46
37
34
31

37
33
21
27
41

31
20
15
19
20

15
29
32
25
16
27

9
1

1
.0
.3

< MEAN 
N- MEAN CO^EK-

7 2.3 12 35
1 2.5 10 44
5 2.9 10 59
9 3.2 9.
5 2.3 6.

0 2.4 8.
4 1.8 6.
7 .83 6 .
1 .65 6.
4 1.5 7.

4 1.3 7.
3 .81 7.
9 .70 7.
5 .89 7.
7 .95 7.

7 .50 6.
5 .81 6.
1 1.0 6.
0 1.2 5.
0 1.2 4.

4 1.3 4.
6 1.5 4.
0 1.5 4.
2 .95 3.
3 .99 2.

6 1.1 2.
2 1.8 2.
8 1.6 2.
0 1.7 2.
3 1.3 2.

54
41

34
19
31
27
47

32
35
42
54
32

22
19
3S
24
21

39
28
26
23
25

31
22
28
23
31

2.0 46

1.
1.
1.
1.

.

.

1.
.

.

.

.

.'

.

.
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05099600 PEHBINA RIVER AT WALHALLA, N. DAK. Continued

1
2
3
*
5

6
7
8
9

10

11
12
13
*
5

6
7
e
9
0

i
2
3
4
5

6
7
e
9
0
i

TAL

1
2
3
4
5

6
T
8
9 

10

11
12
13
14
15

16
IT
IB
19
20

21
22
23
24
25

26
27
28

MEAN

2.0
2.0
2.0
.8
.8

.8

.8

.e

.e

.e

.e

.e

.8

.8

.e

.8

.0
2.0
2.2
2.4

2.6
3.0
3.6
3.8
3.8

3.8
3.8
3.7
3.7
3.7
3.T 

77.2

MEAN

200
180
170
160
200

175
180
185
212 
200

208
200
168
154
142

138
124
117
115
1ST

166
139
129
117
115

110
106
101

SUSPENDED
JANUARY

MEAN
CONCEN-

50
5*
58
59
46

39
39
37
34
44

35
53
42
7
0

1
e
i
i

65

85
68
50
34
21

22
45
46
61
76
50

APRIL

MEAN
CONCEN-

356
339
341
327
318

308
212
208
302 
316

316
318
171
111
143

253
180
148
129
108

84
82
73
70
70

69
68
70

SEDIMENT, WATER YEAR OCTOBER 1967

FEBRUARY

MEAN
MEAN CONCEN-

.27

.29

.31

.29

.22

.19

.19

.18

.17

.21

.17

.26

.20

.18

.19

.30

.26

.17

.12

.42

.60

.55

.49

.35

.22

.23

.46

.48

.61

6S
74
50
44
43

42
74
109
58
89

142
122
120
137
103

67
80
84
53
42

58
90
63
47
68

50
45
76
68

.76

.50

MAY

MEAN
MEAN CONCEN-

92 93 69
65 90 72
57 86 68
41 82 75
72 79 108

46 77 250
03 80 310
04 137 529

71 129 128

77 0
72 0
78 9
46 9
55 5

108 8
60 3
47 5
40 7
40 6

38 4
31 3
25 2
22 1
22 0

9 136
3 279
B 221
3 229
t> 593

1 158
5 230
4 354
» 312
1 297

S 248
4 154
1 126
0 119
1 112

20 96 88
19 93 78
19 86 71

TO SEPTEMBER 1968

.63

.72

.49

. 3

. i

. 1

. 8

. 4

.47

.72

1.1
.92
.78
.81
.61

.36

.43

.45

.29

.17

.23

.36

.26

.19

.28

.20

.18

.31

.26
 
 

17
17
16
17
23

52
67
240

45

40
76
58
56

410

77
84
147
143
129

98
56
41
35
31

23
20
16

MEAN

2.
2.
2.
3,
*.

4.5
25
4O
70
50

60
40
50
40
35

30
350
530
250
100

80
00
00
70
30

50
00
25
80
50
00

MEAN

70
68
66
65
64

66
74
82 
66
62

70
67
64
55
56

58
52
51
50
48

45
44
43
43
41

40
39
39

MARCH

MEAN
CONCEN-

88
118
78
116
108

89
120
240
298
315

231
232
208
127
135

61
140
410
83
68

54
48
125
348
765

1060
1220
1130
1130
1080
643

JUNE

MEAN
CONCEH-

i KG/LI

95
124
79
98
102

8!
100
110 
120
158

137
60
91
104
68

67
171
246
193
65

61
66
62
56
48

52
48
100

.59

.80

.53

.94
1.2

1.1
8.1

26
56
43

37
25
28
14
13

5.5
132
587
56
24

12
13
34

160
911

12«
2310
1910
1770
1310
521

(TONS* 

18
23
14
17
16

15
20
24 
29
35

26
1*
17
15
13

10
24
34
26
11

7.4
6.1
7.2
t.T
5.3

5.6
5.1

11



RED RIVER OF THE NORTH BASIN 

05099600 PEMBINA RIVER AT WALHALLA, N. DAK. Continued

JULY

MEAN 
MEAN CONCEN-

1 71 162
2 <
3
4
g

6
7
8
9

10

11
12
13
14
Ib

16
17
IB
19

1 138

8 87
8 65

7 45
5 38
4 37
2 60
9 64

8 50
8 38
7 31
7 45
4 103

1 110
2 74
.0 60
Id 51

20 37 48

21 39 75
22
23
24

.0 72
99 68
9 60

25 37 48

26 34 58
27
28
29
30

>'. 62
2 42
8 50
9 95

31 60 175

TOTAL 1329

(METHODS

MAR 21. 
MAR 22.
MAR 23.

MAR 25.

AUG 18.

31
23

8.4

5.7
4.6
4.4
6.8
6.7

5.1
3.9
3.1
4.5
9.5

12
8.4
6.5
5.2
4.8

7.9
7.8
7.2
6.3
4.8

5.3
5.7
3.6
5.1

15
28

275.3

MEAN

56
64

82
74
74
96
93

79
70
71
64
60

62
58
66
98

66
67
77

345

230
236

292
259

3938

AUGUST

MEAN 
CONCEN-

278
400

283
244
180
251
213

155
102
112
105
71

70
58

882
1670

85
95

2760

560
480

435
355

-

42
69

63
49

53

19
21
18
12

12
9.1

173
476

15
20

2800

348
306

343
255

11158.1

MEAN

212
182
193
195

223
311

370

336
331
329
343

397
412
382
380

402
402

417

433
435

427
 

10451

SEPTEMBER

MEAN 
CONCEN-

475
30 0
435
450

470
1360

720

515
415
420
730

780
600
470
550

395
410

415

390
400
370
335
 

-

OF ANALYSIS! B, BOTTOM WITHDRAWAL TUBEl C, CHEMICALLY DISPERSEIi N, IN NATIVE WATERj P, 
V, VISUAL ACCUMULATION TUBEl M, IN DISTILLED WATER! 

WATER PARTICLE SIZE
TEMP-
PERA-
TURE DISCHARG

..... 1130 0 60 

..... 1015 0 95

..... 1000 0 107

..... 0930 1 431

..... 205

OCT 26 
MAY 18

HATER NUMBER
TEM- OF 
f>ER»- SAH-
TURE PL ING

, 1967 1400 5 
, 1958 1145 13

E T RAT ION

54 
35
42

688 
884

DISCHARGE

26 
148

SUSPENDED

DISCHARGE

8.7 
9.0

12

11500

89 
64
70

66

97

- 96

  100 
88
98

98

  100

4 5
0

11 35 
2 25

51 
31

64 74 
47 61

83 100 
70 77

272
147
227
237

263
1320

719

467
371
373
676

836
667
485
564

429
445

447

456
470
435
386
 

15342

32890 .4
43484.35

PIPETj S, SIEVE)

 

_ --

81

METHOD

ANALY-

  SPMC 
  SPHC
  SPWC

  SPHC

  SPWC

METHOD

  SV 
100 SV



RED RIVER OF THE NORTH BASIN 21

05120000 SOUTHS (MOUSE) RIVER NEAR VERENDRYE, N. DAK.

LOCATION. Lat 48°09'35", long 100°43'45", In NWjSWj sec.17, T.154 N., R.78 W., McHenry County, at gaging station,

PERIOD OF RECORD i~Chei

OCT.
At
At

NOV.
22.

JAN.
05.
16.

FEB.
12.

MAR.
06.
on.

APR.
03.
MAY
01.
16.
27.

JUNE
25.

JULY
16.
26.

AUG.
26.

SEPT
24.
A
B

OCT.

At
NOV.
22.

JAN.

16.
FEB.
12.

MAR.
06.
08.

APR.
03.

MAY
01.
16.,
27.

JUNE
25.,

JULY

26.,
AUG.
26.,

SEPT,

DIS
CHARGE

25:A
0900 17
1230 17

13

6.1
5.6

6.1

23
316

33

89
..B 25

12

7.0

89
84

170

23
INCLUDES 0.
INCLUDES 0.

25:

1230

16

  . 14

7.6

9.4
3.8

.3

14
2.7
.0

1.8

.7

.1

nlcal analyses: October 1949 to Augui 

MAG-

SILICA

7.4
 

17

2*
31

25

24
7.6

9.9

5.0
4.3

15

11

8.9
11

4.6

3.6
,09 MG/L
,06 MG/L

CRT HO
PHOS-

_

 

 

 

 
 

 

 
3.5
«

 

 

 

MAN
GANESE

.14
 

 

 
 

 

.  
 

 

 

  

 

 
 

 

 

IRON (FEI.
IRON (FEI.

DIS-

SOLIDS

867

1120

940

690
311

5U

638
804
764

762

669

571

CAL
CIUM

66
62

85

22

44

46

76

*7
50

*5

OIS-

SOLIDS

1.18

1.52

1.28

1.21

.70

.87
1.09
1.04

1.0*

.91

.76

NE-
SIUM

39>
38

49

11

22

25

35
36

31

DIS-

SOLIOS

39

40

15

45

153
54
25

14

152

262

at 1951, August 1952 to September 19( 

PO-

SODI UM

177
 

171

62

100

13*

13*
121

100

313

316

412

199

215
292
323

335

274

239

TAS- BICAR-
SIUM 80NATE

16 426
427

11 161

7.6 256

12 297

14 352
15 328

14 276

NON- SODIUM
CAR- AD-

0

0 6.4

0 3.7

0 3.1

0 4.0
0 4.0
0 3.3

0 3.4

5 3.2

13 2.8

SULFATE

25*
 

95

173

180

211
219

198

SPECI
FIC

CDND-

1320

1690

1390

782

997
1190
1130

1140

1000

663

J8.

CHLO
RIDE
(CD

73
 

1*0

88
114

11

15

52

32
27

20

8.0

7.6

6.0
7.9

7.8

B.I

7.*

8.1
7.9
7.7

7.6

7.7
7.8

7.4

7.8

uting.

FLUO-
RICE
IF)

.6
 

1.4

.6

.9

.4

.4

.3

.3

.6

.6

.3

.4

.3

.2

.3

.4

^_

28

 
._

12

I*

1*

20
  ,
22

22

~*
.M.

20

15



21S RED RIVER OF THE NORTH BASIN

05124000 SODRIS (HOUSE) RIVER NEAR WESTROPE, N. DAK. 
(Irrigation network station)

LOCATION. Lat 48"59'47", long 100°57'29", in SWjSE} sec.30, T.164 N., R.79 V., Bottineau County, at gaging station, 

vice Dam 357, 7 Biles northeast of Vesthope, 11 dtiles downstream fron Boundary Creek, and at Bile 358.2 down-

DRAINAGE AREA (revised). 18,900 sq mi, approximately, of which 10,300 sq Bi is probably noncontributing.

PERIOD OF RECORD. Chemical analyses: June 1954 to September 1984. October 1968 to September 1968.
Water temperatures: October 1954 to September 1955, October 1956 to September 1959, October 1960 to September 

1964, October 1968 to September 1968.

EXTREMES.  1967-68:
Dissolved solids: Maximum, 1,160 Bg/1 Oct. 1-24; minimum, 527 mg/1 Sept. 7-24.
Hardness: Maximum, 397 Bg/1 Nov. 2-9; minimum, 212 Bg/1 Sept. 7-24.
Specific conductance: Maximum daily, 1,840 Bicromhos Oct. 5; minimum daily, 765 micromhos Sept. 10.
Water temperatures: Maximum, 26.0°C July 5, 12; minimum, 1.0°C on several days during October and November.

Period of record:
Dissolved solids: Maximum, 3,650 mg/1 Feb. 8-28, 1981; minimum, 162 Bg/1 Apr. 13-18, 1957. 
Hardness: Maximum, 1,570 mg/1 Feb. 8-28, 1961; minimum, 85 Bg/1 Apr. 13-18, 1957.

Vater temperatures: Maximum (1959-64,' 1966-68), 28.0°C iul/14, 19, 1980; minimum, freezing point on many days

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
MEAN HAG- PO-
DIS- CAL- NE- TAS- BICAR- CAR- CHLC- FLUO-

CT.

...A 
-31

-at 

-11
-15

-31

-30 
Y 
-31

T.

-24 
-30

VG.

21 
26

26

.35

1.6
20

3.5

3.5
25

20

227
20B

C46

6.9 

6.9

6.9 

6.9
4.1 

10

24 
26

13

35 35

45 40

50 48

42 50

36 30
38 30

46 46

110 15 333 0

118 18 344 0

179 10 378 0

83 14 328 0 
85 14 338 0

152 17 «05 1

314 
306

306
311 

160 

214

331

120

257

47 
46

46
4B 

21 

33

31

44

24 

39

(Fl (N03I 

.6 14

.* 10 

.3 13

.3 13

.» 12 

.2 12 

.2 11

.3 4.9

.3 5.4 

.5 7.0

.3 2.7

.4 7.2
A INCLUDES 0.09 MG/L IRON (FEI AND 0.00 MG/L MANGANESE (MNI. 
B INCLUDES 0.07 MG/L IRON (FEI AND 0.04 MG/L MANGANESE (MNI. 
C MEAN DISCHARGE FOR 194 DAYS OF CHEMICAL ANALYSES! MEAN DISCHARGE BASED ON 366 DAYS.

ORTHO
PHOS 
PHATE 

DATE (P04I

OCT.
01-24
25... .67 
26-31

NOV.
01... 
02-09 

APR.
23...

01-11
12-15
16... .24 
17-31

JUNE 
01 ...
02-30 

JULr
01-31 

AUG. 
01-31

SEPT. 
01-06
07-24 
25-30

BORON 
(BI

.27

.24 

.25

.25 

.24

.17

.20

.20
.18 
.21

.21

.28

.31

.26

.25 

.22

DIS

SOLVED 
SOLIDS
(RESI 
DUE AT 
180 Cl

1160
1020 
1030

1030 
1020

670

710
73D
717 
778

891

938

600
527 
550

DIS

SOLVED 
SOLIDS
(TONS

PER 
AC-FTI

1.58
1.39 
1.40

1.40 
1.39

.91

.97

.99

.98 
1.06

1.21

1.28

.82

.72

DIS
SOLVED 
SOLIDS
(TONS 

PER
OAri

78.3
57.8 
72.3

72.3
4.41

.63

3.07
39.4
65.8 

7.35

60.1

50.7

167
323

HARD 
NESS 

(CA.MGI

384
390 
393

393 
397

233

276
295
306 
322

363

308

225
212

NON- 
CAR

BONATE 
HARD 
NESS

0
0 
0

0 
0

0

0
13
22
20

4

0

0 

0
0

SODIUM 
AD

SORP 
TION 

RATIO

5.1
4.4 
4.3

4.3 
3.9

3.1

3.1
2.9
2.9 
3.1

3.1 
3.4

4.4

4.2 

3.1
2.5

SPECI
FIC 

COND
UCTANCE 
( MICRO- 

MHOS 1

1620
1460 
1460

1460 
1460

908

1010
1020
1080 
1140

1140 
1290

1330

1090 

901
789

PH

7.7
7.8
a.o

8.G
8.4

r.e

8.1
8.0
7.7
7.5

7.5 
7.8

7.9

7.« 

8.0
7.9 
7.7



RED RIVER OF THE NORTH BASIN 

05124000 SOUEIS (HOUSE) RIVER NEAR WESTHOPE, N. DAK. Continued

1 .....
2..... 
3.....

5 .....'

6.....
7.....
8.....

10.....

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

16..... 
IT.....
18..... 
19.....

21.....

23.....
24.....

26.....
27..... 
28.....

31.....

DA 

1

1800

178C 
18*0

163"

1650 
1660 
1620
1560

1580 
1580

1480

1480 
1460

1450
1480 
1540

1380

y act

14.5 
14.0 
13.5 
11.5 
9.5

7.0 
6.0

5.0 
7.0

6.5 
6.5
8.5 

10.0 
7.i

S.O 
7.0 
s.O 
5.0 
5.0

5.5

b.O 
5.5 
4.5 
4.5

1.0 
0.5 
J.5 
1.5 
2.0 
6.5

sr.F <. 6

1490           964 1230

1010 
104C
1010

1270 
1280 
12tO 
1260

mo
1270 
127C

1130 13CO 

1130 1300

908 1120 1330 
1130 1330

1150 1360

1180 13tO

I2lo  

TEMBER 1968

136C 1180

1370 1110 
1400 1090 
138C 11CO 
1400 1090

131C 1040 
131C 1040

1320 1030

130C 1C4C 
1260 1010

1260 10CO

1210 1C10

120C 1060

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

                  16.5
                  13.5

0.0 
9.0 
9.5^
9.0

9.0 
6.5 
6.5 
6.5
5.0

5.5 
7.5 
7.5 
5.5 
7.0

0.0 
7.5 
7.0 
9.0 
1.0

1.0 
0.5 
1.0 
0.0 
9.0

0.0
0.0 
1.0

17. 
19. 
22. 
25.

25. 
22. 
22. 
19. 
23.

25. 
25. 
24. 
20.

21. 
23. 
22. 
21. 
21.

13. 
17. 
21. 
22. 
22.

22.
22. 
21.

1.0 
4.0 
3.5 
0.0

2.0 
1.0 
8.5 
7.0
7.5

1.0 
0.5 
9.0 
6.0 
5.5

4.0 
5.0
7.5 
7.0 
8.5

7.0 
6.5 
7.0 
6.0 
7.0

7.0
7.0
8.5

1060

926 

832

84 
BO 
80 
89 
89

87
84 

805

809

809 
819 
814

 

828

  0 
.0 
.0

.5 

.5 

.0 

.5

.5

.0 

.0 

.5 

.5

.5

.5 

.0 

.0 

.0

. 0

.0 

.5 

.0 

.5

.0

  



LAKE OF THE WOODS BASIN 

05124480 KAWISHI»I RIVEB NEAR ELY, MINN.

LOCATION.  Lat 
bank upstr

DRAINAGE AREA.

47°55'22", long 91

  253 sq

PERIOD OF RECORD.   Che
Water temperatures:

mi.

mical analy
July 1966

"32 -06", in SEj

see: October 19

sec. 24, T.63

'66 to August

N., F

1967

t.10 W. , Lake

(miscellaneoi

County , at gagin 
southwest

us); October 1967

ig station, on lei 
of Fernsberg Lool

to September 191
to September 1968.

EXTREMES .  1967-68 :

March.

Period of re
Water temp

period*.

>cord :
leratures

REMARKS.   Recorder sto

NOV.
02...
JAN.
03...

FEB.
01...
2T...

MAR.
26...

MAY
02...
29...

JUNE 
19...
JULY 
03...

AUG.
06...

SEPT.
11...

NOV.
02...
JAN.
03...

FEB.
01...
27...

MAR.
26...

MAY
02...
29...

JUNE
19...
JULY
03...

AUG.
06...

SEPT.
11...

DIS
CHARGE

31

33

37
29

38

1030
547

698

204

100

4.5

5.0

6.0
5.5

6.0

3.5
4.3

4.3

4.3

5.0

5.0

: Maximum, 24.0°C

pped Mar. 27 to Api

ERATURE

6

1

1
1

1

7
11

16

22

17

CHLO-

.3

.7

.4

.3

.2

.2

.6

.3

.3

.8

.6

SILICA

3.5

4.0

4.1
4.1

4.0

3.3
3.4

3.5

2.8

3.6

FLUO-

.0

.1

.1

.1

.0

.0

.0

.0

.0

.1

.0

HAKO

DATE (CA.MGI

NOV.
02...

JAN.
03...

FEB.
01...
27...

MAR.
26...

MAY
02...
".9 ...

JUNE
19...

JULY
03...

AUG.
06...
SEPT.
11...

12

16

16
16

16

13
14

14

14

15

15

July 24, 25, 1966; m

 . 29; range in tempe

TOTAL
IRON

.13

.14

.10

.12

.08

.18

.20

.19

.i:

.Of-

CAL
CIUM

3.0

4.0

3.8
3.8

3.8

3.2
3.3

3.4

3.7

3.7

ORTHO

.inimull, freezing pi

trature, 1.0*C to 6

MAG-

SIUM

1.0

1.5

I. 5
1.5

1.5

1.3
1.4

1.4

1.4

1. 5

PHDS- PHOS-

.4

.4

.4

.5

.5

.4

.5

.7

.7

.6

.5

NON-
CAR
BONATE

NESS

4

0

L
1

2

2
4

4

4

3

4

 

.03

.03

.03

.07

.02

.03

.04

.59

.07

.10

SODIUM
AD-

SORP-

.01

.17

.28

.20

.17

.26

.12

1.0

.31

.24

. 16

RATIO SODIUM

.1

.2

.1

.2

.1

.1

.1

.1

.1

.1

.1

17

17

14
16

14

12
15

12

13

12

12

SODIUM

1 .1

1.6

1.3
1.5

1.2

.9
1.2

1.0

1.0

1.0

TOT At
ALUM-

.5

.5

.4

.5

.4

.6

.0

.9

.8

1.0

.7

SPECI
FIC

COND
UCTANCE

MHOS!

35

40

40
3B

37

31
34

31

32

33

35

oint on

.0°C.

PD-

SIUM

.2

.6

1.6
.8

.8

1.0
.4

.4

.6

.4

IB)

.02

.01

.01

.00

.00

.04

.03

.04

.03

.01

.04

6.3

7.1

1.0
7.1

7.0

6.6
6.4

6.4

6.4

6.7

6.7

many days

BONATE

10

19

IB
18

17

13
12

12

14

13

DIS 
SOLVED
SOLIDS
(SUM OF

TUENTS)

20

28

28
27

27

21
21

22

22

24

24

45

31

24
41

28

50
40

50

50

45

40

i during w

BDNATE

0

C

0
C

C

0
0

C

C

0

DIS-

SCLICS
<TCKS

AC-FTI

.05

.CB

.06

.07

.C6

.04

.C5

.05

.06

.C5

.05

inter

ALKA-

AS

e

It

15
15

14

11
10

1C

11

11

DlS-

SCHtS
<TCKS

C«YI

2.67

5.26

4.69
3. £9

4.91

91.8
56.1

123

71.3

If. 8

9.99



LAKE OF THE WOODS BASIN 

05124480 KAWISHIWI RIVER NEAR ELY, IJINN. Continued

TEMPERATURE (°C) OP WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 19 
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

Mon h 1 2 3 1 5 6 7 8 9 10 11 12 13 11) 15 16 17 18 10 20 21 22 21 24 25 26 27 28 
Octob r 

Max mum 16 15 It 13 13 13 13 13 12 11 11 10 10 10 10 10 10 10 10 9 9 9 8 8 8 8 8 7 
Min mum 15 I 1) 13 13 13 13 13 12 11 10 10 9 10 10 10 10 10 10 9 9 9 8 8 8 8 7 7 6

Max mum 66665555')4')4')44i|44i|4i)l)l)i)i)i|i)3

Max mum 3333333333322222222221111111 
Min mum 3333333333222222222211111111 

Janua y

Febru ry 
Max mum 1100000000000000000000000000 
Min mum 10000COOOOOOOOOOOOOOOOOOOOOO 

March 
Max mum OOlllllllllllllliiilliiiii   __

April

May 
Max mum 7 7 7 7 7 7 7 7 7 7 8 8 9 9 10 10 11 11 11 11 11 11 11 11 11 11 11 11
Min mum 7 7 7 7 7 7 7 7 7 7 7 8 8 9 9 10 10 11 11 11 11 11 11 11 11 11 11 11

July 
Max mum 16 16 16 17 17 17 18 18 18 18 18 18 18 18 19 20 21 21 21 21 21 21 21 21 21 21 21 21 
Min mum 16 16 16 16 17 17 17 18 18 18 18 18 18 18 18 19 20 21 21 21 21 21 21 21 21 21 21 21 

Augus 
Max mum 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 20 20 20 20 20 20 20 19 19 
Min mum 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 20 20 20 20 20 20 20 19 19 19 

Septe ber 
Max mum 19 19 19 19 19 19 18 17 17 17 17 17 16 17 17 17 17 17 17 17 17 17 17 17 17 17 16 16 
Min mun 19 19 19 19 19 18 17 17 17 17 17 16 16 16 17 17 17 17 17 17 17 17 17 17 17 16 16 16

RADIOCHEMICAL ANALYSES, WATER YEAR, OCTOBER 1967 TO SEPTEMBER 1968

per liter of water. q 

Dissolved Suspended

Total 
Date Dissolved Susp

Collection (ug/1) (pc/1) (pc/1) (ug U/l) (mg/1) (pc/1) (ug U/l) (m 

Nov. 2, 1967... <0.4 <0.1 5.1 0.7 34 1.6 0.7

DETERMINATIONS OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
Mean " Mean 

Mean Oonoen- Mean Conoen- 
Disoharge tration Load Discharge tration 

Date (cfs) (mg/1) (tons) Date (cfs) (rag/1) 
Jan. 3, 1968 33 1 .09 July 3, 1968 698 t

May 2 1030 2 5.6 Aug. 6 20 1) 2 
May 29 5t7 3 t.t   

Sept. 11 100 2 
June 19 1200 1) 13 

MISSISSIPPI RIVER MAIN STEM 

05288500 MISSISSIPPI RIVER NEAR ANOKA, MINN. 

LOCATION.   Lat 45°07'36", long 93°17'48", in SWj sec. 12, T.119 N. , R.21 W. , Hennepin County, at gagin

29 30 31

666 
666

111
111

00  
00  

11 11 11
11 11 11
16 16
16 16  

21 21 21
21 21 21

19 19 19 
19 19 19

16 15  
15 15  

ended

g/D 
. i

4

Load 
(tons) 

7-5

1.1 

.51

g station

age

10
10

1) 
I)

2 
2

1 
1

0 
0

1 
1

16 
15

19
19

20 
20

17 
17

DRAINAGE AREA.  19,100 sq mi, approximately.

PERIOD OF RECORD.  Chemical analyses: August 1960 to September 1965, October 1967 to September 1968. 
Water temperatures: August 1960 to September 1963.

OC 
2

NO 
2 

0

J

f 

M 

A

J 

A 

S

MAG- PO- 
nis- TEMP- TOTAL CAL- NE- STRON- TAS- 

CH4RGE ERATURE SILICA IRON CI UM SIU* TIUM SODIUM S IUM LITHUM

b'... 3090 6 3.7 .01 45 17   8.5 2.6 

n".. 3200 2 3.5 .14 44 16 .10 6.6 2.2 .00 

'... 242C 0 9.0 .02 49 IB   9.0 2.3 

2540 0 13 .01 52 18   7.7 2.3 

;'... 2301 0 14 .04 50 17   6.9 2.5 

5980 2 11 .06 3B 13   5.9 3.6 

848" 8 5.8 .06 39 14 .19 6.4 2.B .00 

906f 1" 8.6 .05 43 14   5.B 2.5 

... 184C1 18 n .17 39 12   4.2 2.5

713" 22 12 .05 42 14   5.6 2.4 
T . 

352G 20 8.6 .01 41 15 ~ 5.8 1.6

BICAR 
BONATE 
(HCC3I

222 

21C 

236 

244 

242 

178 

1BC 

184 

UO 

184 

194

CAR 
BONATE 
(CCS)

0 

0

c

0 

G 

0 

G 

0 

0 

0 

0



MISSISSIPPI RIVER MAIN STEM 

MISSISSIPPI RIVER NEAR ANOKA, MINN. Continued

DATE

OCT.
26...

NOV.
2"1 . . .

DEC.
li,...

JAN.
23...

FEB.
2"...

MAR .
25. . .

APR.
15...

MAY
21...

JUNE
21...

AUG.
n i . . .
SEPT.
">4...

DATE

OCT. 
26...

NOV.

DEC. 
14...

JAN.
23...

FES.
21...

MA .
2 ...

AP .
1 ...

2 ...
JU E
2 ...

AU . 
1 ...

SE T.

ALKA-
LINITY

CACD3 (S04I

182 12

172 12

193 1*

2M 13

198 13

1*6 16

14« 17

151 21

131 21

151 1*

l c<) 13

OCT.
26...

NOV.
20...

OEC.
li,...

JAN.
23...

FEB.
20...

MAR.
25...

APR.
IS...

MAY
21...
JUNE
21...

AUG.
01...
SEPT.
04...

TOTAL
CHRC-

(CRI (Nil (CO)

    __

 

 

.00

 

-- -- _-

 

CHLO- FLUO-

(CLI IF) (ND3)

5.0 .1 .0

4.2 .1 .1

5.P .1 .7

4.2 .1 .9

4.6 .1 1.6

4.6 .1 l.i.

4.8 .2 .2

3.9 .2 1.1

3.7 .3 1.6

4.6 .2 1.3

3.4 .2 .5

NON- SODIUM
CAR- AD-

HARD- BDNATE SORP-

182 0 .3

177 5 .2

1S6 3 .3

203 3 .2

195 r .2

14S 2 .2

154 6 .2

164 13 .2

146 15 .2

16C 10 .2

163 4 .2

DIS-

SDLIDS
(SUM OF

203

224

2B2

230

182

191

177

185

CPTHO TOTAL
PHOS- ALUH-

(P04I (AL)

. 12 .4

.07 .2

.10 .4

.24 .3

.46 .3

.34 .4

.24 .0

.33 .C

.31 .8

.36 .8

.39 .6

SPECI
FIC

COND-
LCTAKCE

9 365

7 357

9 387

7 399

7 393

8 316

8 328

7 335

6 29B

7 321

7 328

DIS- DIS-

SDLIDS SOLIDS
(TONS (TONS

.30 1840

.31 1500

.33 164C

.34 1630

.26 3120

.28 511C

.27 1000C

.27 1900

(Bl (CUI IZNI

.03    

.03 .00 .00

.02

.OB    

.02

.02

.03 .CO .00

.03    

.06

.02

.04

7.8 4

7.4 8

8.1 9

7.9 4

a.c 8

7.6 18

7.7 fl

7.9 22

7.9 50

7.7 25

7.5 4

C*C-

(CO)

 

.00

 

 

 

 

.CO

 

--

 

 



LOCATION.  L

MINNESOTA RIVER BASIN

05291000 WHETSTONE RIVER NEAR BIG STONE CITT, S. DAK. 

EjNWj
right bank 20 ft downstream from highway bridge, 1.5 miles west of Big Stone City, and 4.5 miles upstream from 
Big Stone Lake.

DRAINAGE AREA. 389 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1967 to September 1968.

MAG- PO- ALKA- 
OIS- TEMP- TOTAL CAL- NE- T»S- B1CAR- CAR- LINITY

T.
6...     15 .08 106 56 63

4.1 0 18 .20 122 55 44

5.2 0 20 .01 145 73 71

2.0 1 28 .02 136 61 44

12 0 16 .05 100 39 65

6.9 6 7.8 .11 103 46 55

... 23 17 10 .08 149 63 55

9.6 16 15 .05 146 67 67
Y

5.4 17 18 .02 116 55 69
T .

2.3       105 51 44

ORTHO TOTAL
CHLO- FLUO- PHOS- ALUM-

DATE (S04) (CLI (Fl (N03I (POM («LI (Bl

oc .
289 52 .3 .1 .45   .20
263 30 .5 .2 .26   .16

N V.
266 28 .2 .3 .44   .14
372 42 .2 .1 .29 1.2 .21

J .
445 61 .3 .1 .77 .6 .33

204 12 .2 1.2 .62 .6 .10
277 62 .2 12 6.1   .26

A
308 26 .4 .2 .71 .6 .22

M

463 22 .3 .1 .60 .0 .22
468 34 .3 .6 .61   . 2B

J LY
2... 318 42 .3 .1 1.1 .3 .23

S PT.
04... 253 24   .5     .19

OS316770 MINNESOTA RIVER AT NEW ULM, MINN

ON.   Lat 44°19'29", long 94°27'09", in NEjNEj sec. 20, T.110 N. , R.30 W. ,

9.2 338 C
8.4 366 0

9.3 432 0

6.0 402 1

8. 6 248 0

6.2 252 C

11 264 0

6.7 355 C

8.9 334 C

6.7 341 0

01 S- 01 S-

SOLIDS SOLIDS
(SUM OF (TOKS

TUENTSI AC-FTI

759 1.11
722 1 .04

726 I .05
946 1 .36

1290 1.64

544 .78
729 1.03

682 1.01

914 1.34
988 1.47

793 1.14

.96

Nicollet County, at
ft bank, 30 ft downstream from bridge on D.S. Highway 14, at New Dim, and 6.1 miles upstream

217
300

3.54

;;«

344

2113

207

233

2-51

274

280

CIS-

SOL IDS
ITC»>S

CAYI

 
8.47

10.2
14.3

.73

5.05 

10.3
24.6

13. t

61.2
35.0

12.3

4.50

gaging. station
from Cottonwood

DRAINAGE AREA. 9,536 sq mi (at mouth of Cottonwood River).

PERIOD OF RECORD. Water temperatures: October 1967 to September 1968. 
Sediment records: October 1967 to September 1968.

EXTREMES. 1967-68:

Sediment concentrations: Maximum daily, 567'mg/i June 12; minimi'daily, 10 mg/1 Mar. 22. 
Sediment loads: Maximum daily, 2,150 tons July 28; minimum daily, 7.6 tons Jan. IS.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
(ONCE-DAILY MEASUREMENT, BETWEEN 0700 AND 12DD)

BAY

MONTH 1 2 3 1 5 fi 7 8 9 10 11 12 13 114 15 16 17 18
AVER- 

29 30 31 AGE

OCTOBER.. 
NOVEMBER. 
DECEMBER.

12 13   9
15 16 16 13
19 22   20

20 21 19 22
19 20 19 21
1H 13 - 16



224 MINNESOTA RIVER BASIN

05316770 MINNESOTA RIVER AT NEW ULM, MINN. Continued

SUSPENDED-SEDIMENT DISCHARGE AND PARTICLE SIZE, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(METHODS OF ANALYSIS! B. BOTTOM WITHDRAWAL TUBE: C. CHEMICALLY DISPERSEDi N. IN NATIVE WATERl P. PIPETi 

V. VISUAL ACCUMULATION TUBEt W. IN DISTILLED WATER)

DATE 

JUNE 12

AUG. 7

TIME 

0800

0800

HATER 
TEM 
PERA 
TURE DISCHARGE(C)  ---   

20

22

It-rs ) 

1170

878

SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE

638 2020

560

PARTICLE SIZE ANALYSES OF BED 
(METHODS OF ANALYSIS: H. HYDROMETER:

1370

SUSPENDED SEDIMENT 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED

53 61 
62
70 

57 59

84 92 
72 85
79 91 
83 86

97 99 
92 94
96 98 
88 99

METHOD 
OF 

AN LY- 
S S

C W
B W
B W 
CPW

MATERIAL, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
0. OPTICAL ANALYZER: S. SIEVE: V. VISUAL ACCUMULATION TUBE)

BED MATERIAL

DATE

JULY 11 
AUG. 8

TIME

1605 
1545

NO. OF
SAMPLING 
POINTS

4 
4

PERCENT FINER
DISCHARGE 

(CFS) 0.016 0.031 0.062

407 
1060

8 
6

SUSPENDED SEDIMENT, WATER

Day
1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

Total

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

Mean
Discharge

(cfs)
128
128
128
128
128

128
128
128
130
130

130
130
130
131
132

138
139
140
160
200

160
140
138
138
128

132
138
142
143
149
150

4272

64
62
59
57
54

53
52
51
49
48

46
45
44
43
42

43
44
44
42
43

43
43

15
16

17
18
50
51
52
54

OCTOBER
Mean
Concen
tration
(mg/1)
130
130
130
130
130

130
130
130
130
130

130
130
130
130
130

130
130
130
130
130

130
130
130
130
130

130
130
130
130
130
130

JANUARY
170
170
170
180
180

184
184
174
164
154

144
134
134
90
67

90
130
160
200
250

250
250
250
250
250

250
250
250
250
250
250

Load
(tons

per day)
45
45
45
45
45

45
45
45
46
46

46
46
46
46
46

48
49
49
56
70

56
49
48
48
45

46
48
50
50
52
53

1499

29
28
27
28
26

26
26
24
22
20

18
16
16
10
7.6

10
15
19
23
29

29
29
30
30
31

32
32
34
34
35
36

Mean
Dlschar

(cfs)
148
148
148
148
148

149
148
146
142
141

140
138
136
145
155

161
160
152
154
152

150
144
142
138
140

142
92

105
112
105
 

4229

56
58
59
60
61

62
62
64
64
64

64
63
63
62
62

61
60
59
57
57

57
57
57
58
60

60
60
60
60
 
 

THAN THE SIZE (IN MILLIMETERS) INDICATED

0.125 0.25 0

13 24 
14 25

.354 0.50

33 
30

YEAR OCTOBER 1967 TO

NOVEMBER
Mean
Concen-

;e tratlon
(mg/1)
130
130
130
130
130

130
130
130
130
130

130
130
130
130
130

130
130
130
150
153

161
148
13"
140
144

206
208
200
200
200
 

FEBRUARY
240
240
230
200
161

161
161
161
161
161

161
161
161
130
108

108
108
140
190
190

190
200
210
220
220

220
220
220
220
_
~

1.000 2.000 4

56 69 
46 58

SEPTEMBER 1968

000 7.9

82 88 
82

METHOD
OF 

ANALYSIS

S 
S

DECEMBER

Load
( tons

per day)
52
52
52
52
52

52
52
51
50
49

49
48
48
51
54

56
56
53
62
63

65
58
51
52
55

79
52
57
60
57

1638

36
38
37
32
27

27
27
28
28
28

28
27
27
22
18

18
17
22
29
29

29
31
32
34
36

36
36
36
36

 

Mean
Discharge

(cfs)
110
121
123
125
127

125
123
128
131
136

111
116
123
107
116

119
128
130
130
136

136
111
109
111
99

816'8

73
68
65
61

3525

60
60
60
60
62

66
71
90

110
llo

180
250
310
305
300

290
330
355
363
355

355
360
365
566
756

791
707
611
629
623
569

Mean
Concen
tration
(mg/1)
150
150
150
150
150

150
150
150
150
150

150
156
150
110
100

60
70
90

110
130

150
150
157
160
160

160
160
160
160
160
160

MARCH
220
220
220
220
220

150
120
110
110
100

90
80
70
60
10

11
21
35
58
18

15
10
11
15
25

26
10
53
65
92

100

Load
( tons

per day)
15
19
50
51
51

51
50
52
51
55

58
61
50
10
31

19
21
32
39
18

55
16
16
19
13

36
29
32
29
28
28

1331

36
36
36
36
36

27
24
27
33
38

44
54
59
49
32

11
19
34
57
17

14
9.7

11
23
51

56
76
92

110
155
154



MINNESOTA RIVER BASIN 

05316770 MINNESOTA RIVER AT NEW ULM, MINN. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER IS

Day

1
2
3
4
5

6
7
8
9

10

11
12
13

15

16
17
18
19
20

21
22
23
21)
25

26
27
28
29
30
31

Total

1
2
3
1)
5

6
7
8
9

10

11
12
13
11
15

16
17
18
19
20

21
22
23
21
25

26
27
28
29
30
31

Total

Total
Total

(cfs)

551
512
119
161
179

563
539
509
191
539

575
596
656
638
611

569
578
551
512
566

728
822
875
868

1010

1120
1190
1210
1150
1050--

21007

704
711
712
732
700

611)
596
52D
161
437

110
395
158
605
810

732
686
679
696
608

521
485
506
700
728

836
2010
2770
2^1)0
I960
2110

27559

Discharge
Load for

APRIL 

Mean

(rag/1)

102
100
93
62
35

58
65
52
95

126

163
139
135
110
102

132
122
11)0
125
123

130
130
116
152
168

152
172
157
192
156
 

JULY

138
120
121
117
133

125
102
107
96

107

98
102
93

119
230

227
215
273
305
250

220
206
272
258
226

189
210
288
227
238
266

for year
year (tons

Load

per day)

152
138
113
78
15

88
95
73

127
183

253
221
239
189
168

203
190
209
183
188

256
288
271
356
158

160
553
513
596
112
 

7332

262
231
218
231
251

217
161)
151
119
126

108
109
115
191
522

119
151
500
573
110

309
270
371
188
111

127
1300
2150
1560
1260
1510

15553

(cfs-days)
)

Mean

(cfs)

931
911
892
850
791

710
696
693
650
635

590
518
530
518
191

170
161)
467
158
116

437
428
1)22
419
410

407
419
416
413
392
1)04

17314

2170
1960
1350
930
611

506
878

1050
1030
728

672
503
410
353
295

285
258
230
231
226

206
218
198
19^

174

180
171
162
168
156
164

16703

MAY 

Mean

(rag/1)

193
170
176
148
118

110
110
96
82

100

65
65
91

110
100

95
118
120
130
131

157
124
133
140
117

130
123
160
151
148
135

AUGUST

237
147
112
125
133

111
195
275
200
196

195
183
184
185
182

175
155
163
148
157

170
197
207
196
218

242
221
250
259
220
262

Load

per day)

487
120
424
310
252

211
207
180
111
171

135
96

135
154
133

121
118
151
161
161

185
143
152
158
163

143
139
180
168
157
117

5966

1390
778
408
311
219

156
1170
1060
584
385

351
219
219176
115

135
108
101
94
96

95
116
111
103
102

118
104
109
117
93

116

9325

Mean

(cfs)

428
467
527
527
191

452
119
417
4,10
533

ofo
170
110
120
070

942
822
763
728
718

686
656
653
679
710

714
690
700
696
710
 

21048

168
164
162
160
164

162
156
150
222
292

275
240
226
212
188

174
344
410
392
347

431
672
950

1250
1060

730
467
371
270
247
 

11056

JUNE 

Mean

(rag/1)

178
166
150
167
207

232
208
166
155
185

369
567
318
284
263

212
204
223
257
24?

240
235
225
203
197

134
105
118
111
125
 

SEPTEMBER

218
211
269
261
257

267
210
238
230
186

158
168
190
191
168

183
136
129
130
138

140
118
98
87
83

112
167
217
205
195

Load

per day)

206
209
213
238
274

283
235
187
172
266

1040
1790
953
859
760

539
153
159
505
179

414
416
397
372
378

258
196
223
214
240
~

13258

99
93

118
113
114

117
88
96

138
147

117
109
116
109
85

86
126
143
138
129

163
214
251
294
238

221
211
217
149
130

4369

1401537
63319.3



226 MINNESOTA RIVER BASIN

05325000 MINNESOTA RIVER AT MANKATO, MINN. 

LOCATION. Lat 44°10"10", long 94°00'15", In sec.7, T.108 N., R.26 W., Nlcollet County, at gaging station on left

DRAINAGE AREA. 1

PERIOD OF RECORD. Chemical analyses: October 1963 to August 1966. 
Water temperatures: October 1967 to September 1968. 
Sediment records: October 1967 to September 1968.

EXTREMES.  1967-68:
Tater temperatures: Mftximumj 28.0°C July 8; minimum, freezing

TEMPERATURE <°C> OF HATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
(ONCE-DAILY MEASUREMENT, BETWEEN 0700 AND 1200)

DAY
AVER- 

MONTH 1 2 3 1 5 6 7 8 9 10 11 12 13 It 15 16 17 18 19 20 21 22 23 21 25 26 27 28 29 30 31 AGE 
OCTOBER..           - 
NOVEMBER.           - 
DECEMBER. 10211

JANUARY..          
FEBRUARY.     -- --   -
MARCH....   2   -----

8 10 13 11 10 8 11 11 11 13 12 12 11 12
17 15 12 13 12 12 13 15 It 15 15 It 12 13 11 It 115 17 17 11 12 11 11 11

22 21 23 21 20 16 14 17 17 20 --15 17 19 22 21 24 25 25 21 21 23

23 25 25 26 25 24 24 24 23 22 23 20 21 22 23 22 22 21 21
20 20 21 22 23 25 23 25 25 21 21 21 21 21 20 21 21 20 20 20 21 25 26 21 2

18 20 19 18 20 22 21 19 19 18 17 18 18 18 20 20

JULY. .... 
AUGUST. . . 
SEPTEMBER

SUSPENDED-SEDIMENT DISCHARGE AND PARTICLE SIZE, WATER YEAR_ OCTOBER 1967 TO SEPTEMBER 1968
{METHODS

DATE

AUG 8

OF ANALYSIS:

WATER
TEM
PERA
TURE

TIME 1C)

1000 25

B. BOTTOM WITHDRAWAL TUBE: C.
V. VISUAL

CONCEN-
DISCHARGE TRATION

(CFSI (MG/L)

12700 1080

ACCUMULATION

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

37000

CHEMICALLY DISPERSED: N. IN NATIVE WATER: P. PIPET:
TUBE:

PERCEN

.002 .

W.

IT FI

00*

IN

NER

.001

DISTILLED WATE
SUSPENDED

THAN THE SIZE

;RI
SEDIMENT

(IN MILLIMETERS) INDICATED

8 .016 .031 .062 .125 .250 .500 1.00 2.00

2 98 100

S. SIEVE:

METHOD
OF

ANALY
SIS 

VPWC

VPWC 
VBWC

PARTICLE SIZE ANALYSES OF BED MATERIAL, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(METHODS OF ANALYSIS: H. HYDROMETER: 0. OPTICAL ANALYZER: S. SIEVE: V. VISUAL ACCUMULATION TUBE)

BED MATERIAL

NO. OF PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED

AUG. 8 1900

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 
OCTOBER NOVEMBER

(cfs)
261
260
269
256
211

210
261
271
282
269

260
269
271
275
279

278
285
285
362
478

357
303
289
312
302

286
289
286
312
330
325

9055

Cmg/1)
100
100
ipo
100
100

100
100
100
100
100

100
100
100
100
100

100
100
100
110
140

140
140
110
110
110

140
140
140
140
140
140

 

per day)
71
70
73
69
66

65
71
74
76
73

70
73
73
74
75

75
77
77

137
181

135
US
109
118
114

108
109
108
118
125
123

2902

Ccfs)
322
325
322
325
323

318
311
310
322
327
327
332
330
327
323

329
342
351
345
338

341
342
319
323
338

313
170
269
281
291
 

9539

Cmg/1)
140
140
140
I4o
140

140
160
180
140
126

142
152
146
141
151

153
150
149
147
133

122
97

118
146
147

145
10Q
157
153
175
 

 

per day)
122
123
122
123
122

120
134
151
122
111

125
136
130
124
132

136
138
141
137
121

113
90

102
1.27
134

123
50

114
116
137
 

3676

Ccfs)
292
295
289
313
304

308
328
334
345
350

355
358
303
236
250

270
285
295
290
300

280
220
230
251
250

230
205
190
ISO
170
160

8466

Crag/1)
154
172
179
170
162

163
167
169
162
171

183
160
109
103
115

109
82
70
72
79

81
77
74
76
82

88
95

102
111
122
125

 

per day)
121
137
140
144
133

136
148
152
151
162

175
155
89
66
78

79
63
56
56
64

61
46
46
52
55

55
53
52
54
56
54

288?



MINNESOTA RIVER BASIN 

053Z5000 MINNESOTA RIVER AT MANKATO, MINN. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

JANUARY FEBRUARY MARCH

Load Me
Me

Load Me

110
112
115

133
135
135

138
138
137
135
135

134
132
132
131

107
107
107

104
99
93

136
140
144
150
157

210
225

70 
66
77
97

129

124
112
112
109
103

97
87
78
74
 
 

25 
24
27
34
44

43
39
39
38
36

34
31
27
26
 
 

405 
480
600
700
723

700
696
601
853
1050

1210
1240
1130
1060
1020
1010

38
40
48
57
61

47
36
20
32
51

111
113
97
92

114
142

42 
52
78

108
119

89
68
32
74
144

363
378
296
263
314
387

1040
1220
1760

Total 35982

229
261
115

153
191
140
139
139

206
317

769
769
811
822
822

162
142
165

134
123
136
102

113
131
132

153
164
146

93
117

757
621
686
720
586

441
385
411
297
231

2380
3610

3680
3430

1840
2590
3670
4260
4350

124
141
137
112

225
220
211

293
337
343
299
262

253
238
207

7850

855

874
2280
6540
6380
5140



MINNESOTA RIVER BASIN 

05325000 MINNESOTA RIVER AT MANKATO, MINN. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

JULY AUGUST SEPTEMBER

230
270
510
960
260

280
160
990
800
620

1510
1980
2720
3710

1920
5860
7980

10200
11100

10800
9170
7590
6590
6110

05330000 MINNESOTA RIVER NEAR JORDAN, MINN. 
(Formerly published as Minnesota River near Carver, Minn.)

LOCATION. Lat 44°41'35", long 93°38'30", in NWjSWj sec.7, T.114 N., R.23 W., Carver County, at gaging station

1
2
3
1
5

6
7
8
9

10

11
12
13
11
15

16
17
18
19
20

21
22
23
21
25

26
27
28
29
30
31

Total 

Total

1030
3190
3000
2680
2120

2210
2010
1890
1760
1650

1760
1730
i860
2270
2680

3050
2930
2610
2510
2160

2180
1870
2610
5260
8170

3000
5600
5200
1100
2500
1100

151010

322
259
231
203
196

182
153
176
158
161

180
201
270
112
615

521
330
293
271
232

200
172
555
1310
1310

1800
1230
837
686
620
508

 

3500
2110
1900
1170
1280

1090
813
898
751
717

855
939

1360
2530
1670

1290
2610
2090
1880
1510

1180
868

1550
18600
28900

63200
51800
31100
26100
20900
15600

303751

10800
9780
8560
7220
5810

5080
12000
12300
11200
11500

11100
9150
7610
6330
5380

1730
1200
3710
3310
3160

2910
2670
2130
2260
2080

1890
1730
1570
1160
1100
1350

132
118
108
371
336

369
2850
921
569
691

187
133
102
339
252

260
211
206
179
175

157
137
131
119
127

129
129
122
110
99

107

12600
11000
9130
7290
5300

5060
90200
30600
17200
21500

15000
11000
8290
5790
3660

3320
2730
2080
1600
1190

1250
988
879
909
713

658
603
517
131
371
390

133
99
91
87
93

102
109
211
132
306

206
213
192
161
131

136
232
319
130
397

390
127
513
708
606

178
363
270
271
281

171
331
292
277
301

339
371

1000
2290
1870

1270
1210
1030
797
573

565
1210
2310
1310
1690

5180
6760

11700
19500
18700

13900
8990
5530
4820
1610

125356

Total Load fo

DRAINAGE AREA. 16,200 sq Hi, approximately. 

PERIOD or RECORD. Chemical analyses: iber 1962 to August 1966, November 1967 to September 1968.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, HATER YEAR NOVEMBER 1967 TO SEPTEMBER 1968

v
5 ..
C
2 ..
N
6 ..
8
1 ..
R

R
8 ..
Y
4...
NE
0...
LY

PT.
3...

MAG-

CHARGE ERATURE SILICA IRON CIUM SI UM

441 4 14 .00 98 43

183 1 19 .01 90 48

206 0 21 .04 123 50

922 14 8.4 .03 86 42

1070 16 8.4 .05 83 45

3190 16 23 .06 84 29

1780 24 27 .00 89 34

TOTAL
CHRO-
I<IUK NICKEL COBALT

NOV.
15...

DEC.
12... .00 .00 .00

JAN.
16...

FEB.
21...

MAR.
20...

APR.

MAY
14...

JUNE
20...

JULY
31...

SEPT.
03...

TIUM SODIUM

48

63

60

36

.45 34

33

  16

7.2

  21
DIS

SOLVED
SOLIDS

I SUM Of
LEAD CONST I-

590

.01 620

638

736

513

537

430

304

470

PO 
TAS
SIUM 
IK)

5.5

6.2

6.8

6.4

6.2

6.5

4.5

4.8

5.6
DIS

SOLVED
SOLIDS
(TONS
PER

.84

.87

.89

1.05

.74

.78

.63

.47

.66

LITHIUM 
(LI)

 

 

 

.CO

 

 

 

DIS

SOLVED
SOLIDS
ITONS

PER

733

806

324

429

1410

1650

4010

14000

2350

8ICAR-
BOMTE 
(HCC3)

388

356

454

291

270

212

248

1S2

324

CAR 
BONATE 
(CC3)



MINNESOTA RIVER BASIN

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, MATER YEAR NOVEMBER 
4LKA- ORTHO TOTAL 
UNITY CHLC- FLUC- PHOS- ALUM- 

AS SULFATE RIDE RIDE NITRATE PHATE INIUM

NOV.
15...

DEC.
2...

J N.
6...

F 8.
1...

M R.
0...

A R.
8...

M Y
4...

JUNE
20...
JULY
31... 

SEPT.

31B 156 34

326 169 34

3C7 168 52

404 179 46

258 153 25

230 208 20

223 205 21

203 108 14

HARD
NESS

NOV. 
15... 420

DEC. 
12... 446

JAN.
16... 423 

FEB.
21... 510

MAR.
20... 352

APR.
18... 389

MAY 
14... 389

JUNE
20... 329

JULY
31... 232

SEPT.
03... 360

.3 .2

.2 .9

.2 5.1

.3 5.8

.3 1.7

.3 .1

.3 .9

.4 28

NON- SODIUM
CAR- AO-
80NATE SORP-
HARD- TION

102 1.0

120 1.0

116 1.3

106 1.2

?3 .8

159 .7

166 .7

126 .4

75 .2

94 .5

.38

.46

.64

.46

.84

.54

.60

.59

PERCENT 
SODIUM

20

19

20

18

16

15

9

6

11

.3

.1

.3

.3

.2

.0

.7

.7

.7
SPECI
FIC

COND
UCTANCE
1 MICRO- 
MHO SI

923

966

997

1140

796

846

838

667

481

723

CAD 
MIUM 
UC)

.06 

.10

7.9 7

7.7 7

8.4 4

8.5 6

8.5 12

8.3 4

7.8 9

8.1 28

7.6 20

8.0 15

MISSISSIPPI RIVER MAIN STEM 

05331000 MISSISSIPPI RIVER AT ST. PAUL, MINK.

LOCATION. Lat 44°56'40", long 93°05'2O", In SE^NE} sec.6, T.28 N., R.22 W., Ramsey County, temperature recorder 
at gaging station, on left bank In St. Paul, 3OO ft upstream from Robert Street Bridge, 6 miles downstream

DRAINAGE AREA. 36,800 sq ml, approximately.

PERIOD OF RECORD. Water temperatures: October 1956 to September 1968.

EXTREMES. 1967-68:
Water temperatures: Maximum, 28,O°C July 18-20, Aug. 7-9; minimum, freezing point on many days during 
November to February.

Period of record:
Water temperatures: Maximum, 31.O°C July 24-28, 1964; minimum, freezing point on many days during winter periods

REMARKS.  Record

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

DAY
oc Month 1 2 3 1 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Maximum 16 17 17 17 19 18 18 17 16 15 14 14 13 13 13 13 13 13 13 13 13 12 13 13 12 12 12 11 11 11 11

Minimum
December

Minimum
January

Maximum
Minimum

February
Maximum
Minimum

March
Maximum
Minimum

April

Minimum 
May

Minimum

10 10 10 
777

666

5 5 6
100

656
122

566
222

9 10 9
999 

14 16 16
12 13 14

9 9 
7 6

6 6

6 6
3 4

5 5
2 2

6 6
3 1

9 9

16 15
14 13

9 
1

6

6
3

l\
3

6
3

S
8 

11
13

78878887 
31466664

66555555

54341555
00000301

4 4 3       3 3
1 0 0       0 0

66666676
33132122

8 8 9 9 10 12 11 11

1" 13 13 13 11 14 16 17
13 12 12 12 12 13 14 14

4144333222221100  

55554146544455555
01000002101012011

55556666666666666
11032322?21232221

221113441155555    
000000010012222    

777788877777799 10 9
31346332324466879

10 11 12 12 13 12 11 13 13 11 9 10 11 11 12 14  

8 666

Maximum 18 18 20 22 23 24 26 26 26 26 25 24 23 22 22 21 21 21 22 21 21 22 21 21 21 20 19 19 20 21   22 
Minimum 16 17 17 18 18 21 21 22 24 23 23 22 22 22 21 21 21 20 20 20 20 21 21 21 20 19 18 18 19 20   20

Maximum 20 19 20 21 22 22 23 25 25 25 25 26 26 26 26 27 28 28 28 28 27 27 27 26 26 26 26 25 24 24 21 25 
Minimum 19 19 19 19 19 21 19 21 22 22 22 23 23 25 25 24 25 26 26 27 26 24 21 25 25 24 21 24 24 23 23 2-

August
laximum 23 24 21 25 26 27 28 28 28 21 21 23 23 23 22 23 22 22 22 23 21 25 27 27 25 21 23 22 22 22 22 24 
Minimum 23 23 23 23 24 21 25 25 24 24 23 23 23 22 22 22 22 22 12 21 22 23 23 21 23 23 22 22 22 22 21 22

September
Maximum 21 21 21 21 21 21 21 20 19 19 19 20 20 21 20 21 21 20 19 19 19 19 19 19 19 19 18 17 17 17 -- 20 
Minimum 21 21 21 21 21 20 20 19 19 19 19 19 19 19 19 20 20 19 19 19 18 18 18 18 19 18 17 17 17 17   19



3SO WHITEWATEH RIVER BASIN
OS376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MINN.

(Bjrdrologic bench-mark station)

LOCATION. Lat 44°05'30", long 92°03'57", in sec.7, T.107 N. , R. 10 W. , Winona County, 
2.3 miles upstream from Middle Fork, 2.4 miles west of Elba, and 3.5 miles upstrea 
Fork.

DRAINAGE AREA. 101 sq mi. 

PERIOD OF RECORD. Chemical analyses: August 1967 to September 1968.

it gaging station on left bank, 
i from confluence with South

CHEMICAL ANALYSES IN MILLIGRAMS PER LIT

DATE 
OCT. 
25...

NOV.
30...

DEC.
20...

JAN.
24...

FEB.
23...

MAR.
21...

MAY
06...
23...

JUME
24...

AUG.
15...

SEPT.
09...

OCT.
25...

NOV.
0...

D C.
0...

J N.
4...

F B.
8.. .

M R.
1...

M Y
6.. .
3...

JUNE
24...

AUG.
15...

SEPT.
01...

DIS-

14

14

13

13

13

13
16

22

14

68

DATE 
OCT.
25..

NCV.
30..

DEC. 
20..

JAN. 
24..

FEB. 
28..

MAR. 
21 ..

MAY
06.. 
23..

JUNE 
24..

AUG. 
15..

SEPT. 
01..

ALKA
LINITY

182

?61

254

257

208

239

218
253

213

256

136

OCT.
25...

NOV.
30...

DEC.
20...

JAN.
24...

FEB.
28...

MAR.
21...

MAY
06.. .
23...

JUNE
24...

AUG.
15...

SEPT.
09...

TEMP-

7

3

4

2

2

4

11
10

14

14

14

CAD 
MIUM
(COI

. 00

.

._

.00

 

..

12

13

12

12

11

13

12
13

13

12

a. 3

HARO-

112

269

2'57

257

211

247

228
258

223

264

139

TCTAL CAL-

15 .10 38

16 .02 66

10 .00 63

16 .00 63

15 .00 48

13 .04 62

12 .03 51
16 .03 63

15 .05 58

16 .02 66

10 .16 37

TOTAL
CHRO-

(CR 1 (Nil (Ct

.00 .00

 

.00 .00

 

CHLC- FLUO-

1.7 .1 4.4

1.8 .0 5.1

2.2 .0 3.3

1.5 .1 5.1

1.3 .1 5.8

2.5 .1 3.6

1.7 .2 2.2
2.0 .2 4.0

2.3 .2 8.5

2.6 .2 5.1

4.6 .1 4.4

NON- SODIUM
CAR- AD-
80NATE SORP-

10 .1 3

8 .1 2

3 .1 3

0 .1 3

3 .1 3

a .1 3

10 .1 3
5.12

10 .1 3

9 .1 3

3.13

MAG- PO
:R 1968

NE- STRON- TAS- BICAR- 
SlUM TIUM SDDIUH SIUM LITHIUM BJN«TS

24 .00 2.6 3.0

25   2.9 1.5

24   3.6 1.3

24   3.3 2.1

22   2.6 1.2

23 .16 3.1 1.4

24   2.8 1.0
25   3.0 1.2

19   3.1 2.1

24   3.7 2.4

11   1.9 5.0
DIS- OIS-

SOLIOS SOLIDS
OISS- (SUM OF ITONS

00 .01   210 .29

289 .39

272 .37 

13.0 282 .40

12.7 232 .32 

00 .00 13.2 264 .36

14.0 239 .32
11.5 279 .37

8.9 250 .35 

12.3 287 .39

8.2 165 .24 
ORTHO TOTAL
PHOS- PHOS- ALUM-

(P04I (P04I (ALI (B)

.16 .26 .1 .01

.11 .17 .4 .00

.13 .38 .1 .00

.18 .31 .4 .00

.13 .23 .2 .01

.18 .22 .1 .00

.07 .5? .0 .00

.12 .22 .5 .00

.56 .71 .6 .00

.23 .34 1.8 .00

1.2 1.2 .5 .03
SPEC I- COH-
FIC FORM

CONO- ICOL-
UCTANCE DNIES

377 7.7 2

492 8.0 2

467 8.4 3

483 8.0 1

399 8 .0 2

600 7.7 3 16

419 8.2 2 30
485 8.2 3 14

438 8.0 80 200

491 7.4 5

289 7.3 6

(Lll (HCC3I 

.00 222

 

 

--

 

.00

 
 

 

 

 
CIS-

SOLIDS
(TCHS

B.40

1C.?

10.2 

10.8

8.50 

9.48

P. 45
11.?

15.6 

11.4

31.?

CCPPER
(CLI

.CO

 

 

 

 

.00

 
 

 

 

 

BIO-
Cf-FM-
ICAL

.6

.6

2.6

.4

.4

.6

1.5
1. 1

1.2

.3

1.1

318

2?8

313

254

291

266
308

260

31?

166

zinc
CIM

.00

 

 

 

 

.00

 
 

 

--

 

CAR 
BONATE
(CC3) 

0

0

6

0

0

0

0
0

0

0

0



WHITEWATER RIVER BASIN

05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MINN. Continued 

RADIOCHEMICAL ANALYSES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1963

Un 

Oct

May

DATE

OCT. 
25..

May 
6. ..

Oct.

Nov.

Mar.

Apr.

(revis 
.on at

picocuries per lite]

Date

Collection (ug/1) 

. 25, 1967.. 0.5

6, 1968.. .5

c of water;
icrograms pe 
gross beta 
gross alpha

Dissolved

r liter 
radiationf as astront

adium as radi 
ium-90-yttriujn-90, in

Suspended

Total 
Dissolved

(pc/1)

.2

(pc/1) (ug 
3.4

3.1

U/l) 
5.4

2.0

PESTICIDE ANALYSES, IN MICROGRAMS PER LITER, WATER 

ALDRIN ODD DDE DOT DIELDRIN ENDRIN 

0.00 0.00 0.00 0.00 0.00 0.00

.00 .00 
DETERMINATIONS

Mean 
Discharge 

Date (cfs)

25, 1967 15

30 11

21, 1968 13

25 18

.00 .00 .00 
OF SUSPENDED SEDIMENT,

Concen- 

(mg/1)

84

113

9

IS

05387500

Load 
(tons)

(mg/1) 
253

256

(pc/1) (ug 
1.2 0

.9 <

YEAR OCTOBER 1967 TO SE! 

HEPTACHLOR LINDANE 

0.00 0.00

.00 .00 
WATER YEAR OCTOBER

Date

3.1 May 22, 19

1.3

.3

.6

UPPER IOWA

J

A

S

une 21

ug. 15

ept. 9

Suspended

U/l) (mg/1) 

.8 1

.4 4

PTEMBER 1966

.00 .00 .00 
196T TO SEPTEMBER 1968

Mean

(cfs)

168 16

22

15

68

Mean

(mg/1) (tons)

23 1.0

115 25

57 2.3

773 112

RIVER BASIN

UPPER IOWA RIVER AT

>ed).   Lat 43°18'20"N, long 91°48'05", in NBjSWj sec

DECORAH, IOWA

.16, T.98 N ., R.8 W. , Wi 
ighway 52, 1.

noeshiek County, i 
500 ft downstreamstation at uecoran, on rignt oanK 1,200 ft upstream from bridge on U.S. Highway 52, 1,500 ft downstream fro Dry 

Run cutoff, and 3.0 miles upstream from Trout Run.

DRAINAGE AREA. 511 sq mi.

PERIOD OF RECORD. Water temperatures: October 1962 to September 1964, October 1965 to September 1968. 
Sediment records: October 1962 to December 1967 (discontinued).

EXTREMES.  1967-68:
Water temperatures:

Water temperat ores-

Maximum, 32.0°

Maximum. 33.0°

C Aug.

C Aus.

23; minim

23. 198R:
Sediment concentrations: Maximum dailyT 8,700 mg/1 
Sediment loads: Maximum daily, 62,300 tons June 10

MARES.  No appre 
12, 1967, at

c table inflow between 
gaging static

TEMPERATURE (°C)

OCTOBER

DAT MAX

1 17.0
2 19.0
3 19.0
4 19.0
5 17.0

6 16.0
7 14.0
8 12.0
9 10.0

10 8.0

1 9.0
2 11.0
3 14.0
4 13.0
5 12.0

6 13.0
7 12.0
8 10.0
9 10.0

20 9.0

21 9.0
22 12.0
23 13.0
24 12.0
25 8.0

26 6.0
27 5.0
28 5.0
29 5.0
30 5.0
31 8.0

MIN

11.0
14.0
16.0
17.0
14.0

13.0
12.0
10.0
8.0
7.0

7.0
6.0

10.0
10.0
11.0

9.0
8.0
7.0
6.0
6.0

5.0
6.0

10.0
8.0
5.0

4.0
4.0
3.0
4.0
4.0
4.0

NOVEMB1

MAX

8.0
7.0
6.0
4.0
2.0

3.0
3.0
4.0
4.0
6.0

8.0
6.0
4.0
4.0
3.0

3.0
4.0
3.0
2.0
2.0

2.0
2.0
1.0
2.0
2.0

1.0
1.0
1.0
1.0
1.0
--

sampllng point

urn, freezing point

minimum
May 26, 
1967;

ind gagi

freezing .   * .   _

on many days during December to

1965; minimum daily, 
linimum daily, 1 ton

ig station

OF WATER, WATER TEAR OCTOBER 1967

:R

MIN

7.0
6.0
4.0
2.0
2.0

1.0
1.0
1.0
2.0
4.0

4.0
4.0
4.0
3.0
1.0

1.0
2.0
2.0
1.0
1.0

2.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
--

DECEMBER

MAX

1.0
1.0
1.0
1.0
1.0

1.0
2.0
2.0
2.0
2.0

2.0
2.0
1.0
0.0
0.0

0.0
0.0
0.0
0.0
1.0

1.0
0.0
o.o
0.0
o.o
o.o
o.o
0.0
0.0
0.0
0.0

MIN

1.0
1.0
0.0
0.0
o.o

1.0
1.0
2.0
2.0
1.0

1.0
1.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
o.o
0.0

o.o
0.0
0.0
0.0
o.o
0.0

1 mg/1 Oct. 21, 1965. 
Oct. 21, 1965.

Temperature

TO SEPTEMB

JANUART

MAX

0.0
0.0
0.0
0.0
0.0

0.0
o.o
o.o
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
1.0
1.0
0.0

0.0
0.0
0.0
o.o
0.0

0.0
0.0
0.0
0.0
0.0
0.0

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
o.o

0.0
0.0
0.0
0.0
0.0
0.0

ER 1

recorder

968

Installed

FEBRUARY

MAX

0.0
0.0
1.0
1.0
1.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
o.o
0.0
0.0
0.0

0.0
0.0
0.0
0.0
...
--

MIN

0.0
o.o
o.o
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
o.o
0.0
0.0

0.0
0.0
0.0
0.0
o.o

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
__
--

MAX

0.0
0.0
0.0
o.o
o.o

1.0
1.0
0.0
1.0
1.0

3.0
3.0
3.0
4.0
6.0

8.0
8.0
7.0
9.0
7.0

6.0
3.0
5.0
8.0

11.0

13.0
12.0
14.0
15.0
16.0
14.0

March.

on April

MARCH

MIN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
1.0

1.0
1.0
1.0
1.0
2.0

3.0
4.0
6.0
6.0
4.0

2.0
2.9
1.0
2.0
6.0

7.0
4.0
8.0
9.0
9.0

10.0

AVERAGE 12.0



UPPER IOWA RIVER BASIN

05387500 UPPER IOWA RIVER AT DECORAH, IOWA. Continued 

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

MAX

12.0
11.0
10.0
9.0

10.0

11.0
10.0
9.0

12.0
14.0

17.0
18.0
16.0
15.0
14.0

13.0
16.0
17.0
16.0
15.0

18.0
18.0
13.0
9.0

11.0

13.0
14.0
14.0
17.0
19.0

 o

14.0

APRIL

MIN

7.0
7.0
9.0
5.0
3.0

5.0
7.0
6.0
6.0
7.0

9.0
12.0
14.0
8.0
8.0

10.0
11. 0
12.0
13.0
12.0

12.0
14.0
9.0
6.0
5.0

8.0
10.0
12.0
11.0
12.0

--

9.0

MAT

MAX

21.0
29»0
20.0
16.0
17.0

14.0
12.0
16.0
14.0
17.0

17.0
20.0
20.0
22.0
23.0

18.0
13.0
13.0
15.0
15.0

18.0
17.0
18.0
16.0
14.0

13.0
12.0
15.0
14.0
17.0
16.0

17.0

MIN

14.0
14.0
16.0
12.0
9.0

11.0
11.0
10.0
12.0
11.0

12.0
12.0
13.0
17.0
17.0

13.0
11.0
12.0
11.0
12.0

13.0
14.0
13.0
14.0
13.0

12.0
11.0
11.0
13.0
13.0
14.0

13.0

JUNE

MAX MIN

20.0 15.0
22.0 16.0
23.0 17.0
27.0 19.0
28.0 22.0

28.0 22.0
28.0 22.0
29.0 23.0
29.0 20.0
26.0 19.0

22.0 20.0
23.0 18.0
22.0 18.0
24.0 19.0
22.0 18.0

22.0 17.0
22.0 17.0
23.0 19.0
29.0 18.0
24.0 19.0

27.0 21.0
28.0 21.0
27.0 21.0
21.0 19.0
21.0 17.0

11.0 14.0
K.O 13.0
1«.0 12.0
17.0 14.0
19.0 17.0

--

23.0 18.0

JULY

MAX

20.0
19.0
21.0
23.0
23.0

19.0
19.0
25.0
26.0
26.0

27.0
24.0
28.0
28.0
28.0

28.0
26.0
29.0
29.0
26.0

28.0
28.0
24.0
23.0
24.0

24.0
26.0
24.0
23.0
25.0
23.0

25.0

MIN

16.0
16.0
16.0
18.0
19.0

13.0
14iO
15.0
21.0
20.0

20.0
21.0
22.0
24.0
24.0

24.0
23.0
23.0
23.0
22.0

22.0
22.0
19.0
19.0
20.0

21.0
22.0
20.0
19.0
20.0
21.0

20.0

AUGUST

MAX

23.0
25.0
24.0
24.0
28.0

31.0
29.0
28.0
28.0
24.0

24.0
24.0
27.0
25.0
22.0

26.0
26.0
22.0
27.0
29.0

31.0
31.0
32.0
28.0
24.0

23.0
23.0
22.0
23.0
22.0
21.0

28.0

SEPTEMBER

MIN MAX

18.0 22.0
19
21
21

0 22.
0 24.
0 22.

20.0 18.

24.0 18.
24
24
24
21.

19.
20.
19.
21.
19.

IB.
20.
20.
20.
22.

0 18.
0 17.
0 17.
0 18.

0 20.
0 21.
0 21.
0 22.
0 22.

0 19.
0 13.
0 18.
0 17.
0 19.

2*.0 21.
25.
26.
22.
18.

18.
17.
17.
17.
18.

0 20.
0 19.
0 19.
0 17.

0 17.
0 17.
0 14.
0 17.
0 18.

0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

MIN

17.0
16.0
18.0
18.0
16.0

14.0
14.0
17.0
14.0
13.0

13.0
15.0
16.0
17.0
17.0

12.0
12.0
16.0
18.0
15.0

15.0
18.0
18.0
17.0
14.0

13.0
13.0
13.0
12.0
13.0

18*0

20. 0 19. 0 15.0

SUSPENDED-SEDIMENT, OCTOBER TO DECEMBER 1967

MEAN
DIS

CHARGE
(CFS)

57
57
57
58
59

56
70
73
89
68

67
68
67
64
62

61
60
59
57
57

57
58
57
81
M

59
59
58
59
64
62

(WHERE NO

OCTOBER

MEAN
CONCEN
TRATION
(MG/L)

53
75
10
8
9

23
9

13
2

14

20
39
87
49
30

43
37
23
16
15

17
28
45
41
29

16
61
20
18
24
20

DAILY CONCENTRATIONS ARE REPORTED,

TONS
PER
DAY

8.2
12
1.5
1.3
1.4

3.5
1.7
2.6
.4

2.6

3.6
6.9

12
8.5
5.0

7.1
6.0
3.7
2.5
2.3

2.6
4.2
6.9
6.8
4.8

2.5
9.7
3.1
2.9
4.1
3.3

MEAN
DIS
CHARGE
(CFS)

84
83
62
60
59

58
57
57
58
59

58
58
57
57
56

56
57
56
55
56

55
66
54
53
54

52
41
37
46
51

NOVEMBER

MEAN
CONCEN
TRATION
(MG/L)

29
26
21
40
19

50
14
24
9

12

31
37
22
31
41

13
23
48
18
23

18
12
17
14
10

10
30
19
22
14
--

LOADS ARE ESTIMATED)

TONS
PER
DAY

5.0
4.4
3.5
6.5
3.0

.8

.2

.7

.4

.9

.9

.8

.4

.8

.2

.0

.5

.3
2.7
3.5

2.7
2.1
2.5
2.0
1.5

1.4
3.3
1.9
2.7
1.9
--

MEAN
DIS
CHARGE
(CFS)

50
50
48
47
49

53
57
59
61
60

59
58
46
37
33

45
52
56
46
42

39
78
55
52
51

48
45
42
40
38
36

DECEMBER

MEAN
CONCEN
TRATION
(MG/L)

12
10
9
6
7

7
18
27
5
7

9
--
.-
4

--

.-
--
--
.-
"

..
--
»-
--
"

..
--
«-
 
--
--

TONS
PER
DAY

1.6
1.4
1.2
.8
.9

1.0
2.8
4.3
.8

1.1

1.4
1.4
1.0
.4
.9

1.2
1.4
1.5
1.2
1.1

1.1
2.1
1.5
1.4
1.4

1.3
1.2
1.1
1.1
1.0
1.0

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

DATE

JAM. 18 
FEB. 14 
MAR. 11 
APR. 8
MAY 13

TIME

1325 
0840 
1800 
1730
1600

WATER 
TEM 
PER 
ATURE 
(C)

0 
0 
2 
9

20

DIS 
CHARGE 
(CFS)

41 
45 

127 
59
70

SEDIMENT 
CONCEN 
TRATION 
(MG/L)

21 
5 
5 

19
41

SEDIMENT 
DISCHARGE 
(TONS/DAY)

2.3 
.6

1.7 
3.0
7.7

DATE

JUNE 
JULY 
AUG. 
SEP.

3 
8 
3 
9

TIME

1610 
1600 
0730 
1610

WATER 
TEM 
PER 
ATURE 
(C)

23 
24
19 
16

DIS 
CHARGE 
(CFS)

180 
218 
143 
114

SEDIMENT 
CONCEN 
TRATION
(MG/L)

34 
36 
68 
19

SEDIMENT 
DISCHARGE 
(TONS/DAY)

17 
21 
26 
5.8



WISCONSIN RIVER BASIN 233 

05401020 TENMILE CREEK DITCH 5, NEAR BANCROFT, WIS.

LOCATION. Lat 44°18'08", long 89°32*59", In NEJ sec.16, T.21 N., R.8 E., temperature recorder at gaging station at 
bridge on county road, 1.2 miles west of U.S. Highway 51, and 1.8 miles southwest ol Bancroft.

DRAINAGE AREA. 8.8 sq ml, approximately.

PERIOD OF RECORD. Water temperatures: June 1965 to September 1968.

EXTREMES .  1967-68:
Water temperatures: Maximum, 19.0°C Aug. 22, 23; minimum, 1.0°C Jan. 4-12, Jan. 25, 26, Feb. 20, 21.

Period of record:
Water temperatures: Maximum, 22.0° July 10, 1966; minimum, freezing point on many days during winter periods in 

1985-67.
TEMPERATURE (°C> OF WATER, HATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

OCTOBEK NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

MIN MIN MAX MIN MAX "UN MAX MIN MAX MIN

1

3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23 
24
25

26
27
28
29
30
31

MONTH

DAY

1

i
4
5

6
7
a
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30 
31

12.0

12.0
14.0
13.0

11. 0
9.0
9.0
9.0
8.0

8.0
B.O

ID. 0
10.0
9.0

10.0
9.0
9.0
8.0
7.0

7.0
9.0

12.0
8.0

7.0
7.0 
7.0
7.0
8.0
9.0 

14.0

MAX

8.0

3.0
7.0
8.0

9.0
8.0
3.0

10.0
9.0

11.0
13.0
12.0
8.0

11.0

11.0
10.0
11.0
11.0
9.0

12.0
12.0
11.0
3.0
8.0

12.0
12.0
10.0
12.0
12.0

9.0

12.0
11.0
10.0

9.0
a.o
9.0
8.0
7.0

7.0
6.0
8.0
8.0
9.0

8.0
a.o
7.0
6.0
7.0

6.0
6.0

B.O
7.0

6.0
6.0 
5.0
6.0
7.0
7.0 

5.0

AMKll

4.0

6.0
4.0
2.0

5.0
7.0
7.0
6.0
6.0

6.0
9.0

10.0
6.0
4.0

7.0
9.0
8.0
a.o
8.0

8.0
8.0
9.0
5.0
4.0

6.0
7.0
7.0
7.0
7.0

B.O

7.0
6.0
5.0

8.0
8.0
8.0
9.0
9.0

9.0
9.0
a.O
5.0
4.0

6.0
6.0
6.0
5.0
5.0

6.0
6.0

6.0
6.0

6.0
4.0 
3.0
3.0
4.0

9.0

14.0

13.0
10.0
12.0

11.0
12.0
13.0
12.0
14.0

13.0
14.0
16.0
15.0
17.0

16.0
12.0
11.0
12.0
11.0

12.0
11. 0
12.0
13.0
12.0

10.0
9.0
9.0
9.0

12.0 
13.0

8.0

6.0
5.0
4.0

7.0
7.0
6.0
8.0
6.0

8.0
6.0
5.0
4.0
3.0

3.0
6.0
5.0
4.0
4.0

5.0
4.0

5.0
6.0

4.0
3.0
3.0 
3.0
3.0

3.0

MAY

7.0

9.0
8.0
6.0

7.0
7.0
9.0
9.0
8.0

9.0
11.0
9.0

12.0
11.0

9.0
8.0
°.0
8.0
9.0

8.0
8.0
9.0
9.0
9.0

9.0
9.0
9.0
9.0
9.0 
9.0

4.0

6.0
4.0
6.0

6.0
6.0
6.0
7.0
6.0

6.0
6.0
6.0
4.0
3.0

3.0
5.0
4.0
3.0
5.0

6.0
2.0

2.0
2.0

2.0
2.0
2.0 
2.0
2.0
2.0 

7.0

15.0

16.0
17.0
18.0

18.0
18.0
18.0
19.0
18.0

17.0
16.0
14.0
16.0
14.0

14.0
16.0
IV. 0
16.0
14.0

16.0
17.0
16.0
14.0
13.0

11. 0
11.0
10.0
13.0
14.0

4.0

4.0
4.0
4.0

6.0
4.0
6.0
5.0
5.0

6.0
6.0
4.0
3.0
3.0

3.0
3.0
2.0
2.0
3.0

2.0
2.0

2.0
2.0

2.0
2.0
2.0 
2.0
2.0
2.0 

2.0

JUNE

11.0

11.0
12.0
13.0

13.0
14.0
14.0
14.0
14.0

14.0
12.0
9.0

12.0
11.0

11.0
11.0
12.0
11.0
11.0

12.0
12.0
12.0
13.0
11 .0

11.0
10.0
9.0
9.0

11.0

2.0

2.0
2.0
1.0

1.0
1.0
1.0
1.0
1.0

2.0
2.0
2.0
2.0
2.0

2.0
3.0
4.0
4.0
4.0

4.0
4.0

2.0
2.0

3.0
3.0

4.0
3.0
4.0 

4.0

14.0

14.0
13.0
14.0

16.0
14.0
17.0
16.0
14.0

16.0
14.0
17.0
16.0
18.0

1B.O
17.0
17.0
14.0
14.0

17.0
15.0
14.0
14.0
14.0

13.0
16.0
14.0
14.0
16.0 
15.0

2.0

2.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
2.0
2.0
2.0

2.0
2.0
3.0
3.0
3.0

3.0
4.0

2.0
1.0

1.0
3.0

3.0
2.0
3.0 

1.0

JULY

4.0 4.0

2.0 2.0
4.0 2.0
4.0 3.0

4.0 2.0
3.0 2.0
3.0 2.0
2.0 2.0
2.0 2.0

2.0 2.0
2.0 2.0
2.0 2.0
2.0 2.0
2.0 2.0

2.0 2.0
2.0 2.0
2.0 2.0
2.0 2.0
2.0 1.0

2.0 1.0
2.0 2.0

2.0 2.0
2.0 2.0

3.0 2.0
2.0 2.0

2.0 2.0
  

4.0 1.0

A J GUST

11.0 14.0 11.0

9.0
11.0
11.0

16.0 13.0
16.0 13.0
17.0 14.0

11.0 16.0 14.0
12.0
12.0
13.0

17.0 13.0
6.0 13.0

15.0 13.0
11.0 14.0 12.0

11.0
12.0
12.0
14.0
13.0

14.0
15.0
14.0
12.0
11.0

12.0
12.0
11 .0
11.0
11.0

4.0 10.0
4.0 11.0
6.0 12.0
4.0 12.0
3.0 11. 0

7.0 13.0
6.0 13.0
4.0 12.0
7.0 13.0
7.0 13.0

8.0 14.0
9.0 16.0
9.0 16.0
8.0 14.0
4.0 12.0

11.0 13.0 11.0
12.0
11.0
10.0
12.0 
14. O

3.0 9.0
4.0 10. 0
4.0 11.0
4.0 11.0

3.0

2.0
4.0
2.0

3.0
5.0
6.0
5.0
5.0

5.0
4.0
4.0
4.0
6.0

7.0
7.0
7.0
9.0
8.0

4.0
4.0

8.0
9.0

9.0
0.0

0.0
0.0
0.0 

11.0

2.0

2.0
2.0
2.0

2.0
3.0
4.0
5.0
4.0

4.0
3.0
2.0
3.0
4.0

5.0
5.0
7.0
7.0
4.C

3.0
3.0
2.0 
3.0
6.C

6.0
8.0

7.0
6.0 
7.0

2.0

SEPTEMBER

13.0

15.0
14.0
13.0

12.0
11.0
13.0
13.0
12.0

14.0
12.0
13.0
13.0
13.0

13.0
13.0
12.0
12.0
12.0

13.0
13.0
13.0
13.0
12.0

12.0
11.0
11.0
11.0
12.0

12.0

11.0
13.0
11.0

11.0
11. 0
11. 0
12.0
11.0

9.0
10.0
11. 0
11.0
11. 0

12.0
12.0
12.0
11.0
11.0

10.0
12.0
12.0
12.0
9.0

10.0
9.0
9.0
9.0
9.0



*" WISCONSIN RIVER BASIN

05409870 NEDERLO CREEK AT STATION NO. 1, NEAR GAYS MILLS, WIS.

LOCATION. Lat 43°21'30", long 90°53'49", in NWj sec.7, T.10 N., R.4 W., Crawford County, on left bank just upstream 
from bridge on town road, 0.1 mile south of junction of two to»n roads, and 3.0 miles northwest of Gays Mills.

DRAINAGE AREA.--6.7 sq mi.

PERIOD OF RECORD. Water temperatures: November 1967 to September 1968.

EXTREMES. 1967-68:

March.

TEMPERATURE (°C) OF WATER

OCTOBER NOVEMBER

DAY MAX MIN MAX MIN

1            
2             
3
4            
5            

6            
7            
8            
9

10            

11            
12
13            
14          -  
15       2.0 0.0

19       3.5 0.5

22       4.0 2.0
23       3.5 0.5
24       5.0 3.5

26       3.0 0.5

28       0.0 0.0

30       3.5 0.5
31            

APRIL MAY 

DAY MAX KIN MAX MIN M

, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DECEMBER JANUARY FEBRUARY

1AX MIN MAX MIN MAX MIN

.5 3.0 0.0 0.0 6.0 2.0

.0 2*0 0.0 0.0 5.5 3.5

.0 1.0 0.0 0.0 5.0 3.0

.5 0.5 0.0 0.0 6.0 4.5

.0 1.5 0.0 0.0 5.5 3.0

.5 3.5 0.0 0.0 5.5 1.0

.0 5.0 0.0 0.0 4.5 1.5

.5 3.0 0.0 0.0 5.0 1.0

.5 1.0 0.0 0.0 2.0 1.0

.5 3.5 0.0 0.0 1.0 0.5

.5 2.0 1.0 0.0 0.5 0.0

.0 0.0 1.5 1.0 0.0 0.0
.5 0.0 Z.O 1.0 0.5 0/0
3.0 0.0 1.5 0.5 0.5 0.0

!.0 0.5 4.0 2.0 0.5 0.0

3.0 0.0 4.5 2.0 0.5 0.0
3.0 0.0 3.0 0.0 1.0 0.0
3.0 0.0 0.0 0.0 1.0 0.0

3.0 0.0 4.0 3.0 2.0 1.5

3.0 0.0 5.0 4.0 3.5 1.5

3.0 0.0 4.5 3.0
3.0 0.0 6.0 4.5      

JUNE JULY AUGUST 

AX MIN MAX MIN MAX MIN

M

5
4
4
7
5

6
9

6
6

9
7
7
?

11

14

5
?
3

4

5

5
3

M

MARCH

AX MI

.0 1.

.5 1.

.5 0.

.0 1.

.0 4.

.5 3.

.0 1.

.0 3.

.0 2.

.0 1.

.0 1.

.0 0.

.5 3.

.5 4.

.0 7.

.5 1.

.0 1.

.0 2.

.5 5.

.0 4.

.0 4.

.0 4

SEPTEMBER 

kX MI

N

5
0
0
0
0

5
5
5
5
0

0
5
5
5
0

0

5
0
0

0

5

0
5

NIY MAX KIN

2 10.5 3.0

6 11.0 I'*

7 12 '° S.'O 
8 8.5 * 
9 12.0 3.0 
0 13.5 3.5

6 13.5 6.5 
7 14.0 9.0

0 13.0 9.5 

1 18.5 8.5

8 12.0 7.0

1      

MAX MIN MAX

0.0 8.5 20.5

3.5 5.5 26.0 
3.5 8.0 25.5 
8.0 8.5 25.5 
5.5 9.0 25.5 
6.0 7.0 25.5

6.0 9.0 20.0 
8.0 7.0 20.0

6.5 8.5 23.5

8.0 10.0 19.0

6.5 10.0   

MIN MAX

0.5 18.5

5.0 23.5 
5.5 22.0 
6.0 24.0 
6.5 23.5 
6.0 21.5

2.0 24.0 
3.0 21.0

6.0 25.0

0.0 21.0

20.0

MIN MAX

I'l ii:i

3.0 25.5 
5.0 24.5 
4.5 23.0 
5.5 21.5 
3.0 20.5

6.0 23.5 
8.5 20.0

4.5 25.0

3.5 18.0

6.0    

MIN

2.0

5.5

6.5 
6.5 
6.0 
6.0
5.0

4.0 
4.5

6.0

0.5

MAX

  

8.0

5.0 
5.0

8.0

2.0

MIN

  

9.0 
0.0

2.0 
4.0

0.5

R.O

8.5



WAPSIPINICON RIVER BASIN 3,5 

05421000 WAPSIPINICON RIVER AT INDEPENDENCE, IOWA

LOCATION. Lat 42°27'50", long 91"53'40", in SEj sec.4, T.88 N., R.9 W., Buchanan County, 1OO ft downstream Iron dam 
at abandoned hydroelectric plant, 3.5 miles downstream from Otter Creek, 10.5 Biles upstream from Pine Creek and 
0.4 mile above gaging station.

DRAINAGE AREA. 1048 sq mi.

PERIOD OF RECORD. Water temperatures: December 1967 to September 1968. 
Sediment records: December 1967 to September 1968.

EXTREMES. 1967-68:

Sediment concentrations: Maximum daily, 840 mg/1 July 17; minimum daily 3 mg/1 Dec. 25, Jan. 26.

REMARKS. Maxim ntration during period, 1,460 mg/1 July 17.

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

1       J.O 2.0 2. 0 4.0 1
2       3.3 2.0 2.0 4.0 ]

4       3.0 2.0 2.0 6.0

7 -      4.0 2.0 2.0 6.0

3       4.0 2.0 2.0 6.0
9 10.0    4.0 2.0 1.0 6.0

10       4.0 2.0 1.0 3.0

1       4.0 2.J 2.0 3.0
2       4.0 2.0 2.0 4.0
3    5.0 3.0 2.0 1-0 4.0
4       4.0 3.0 3.0 6.0
5       4.0 2.0 3.0 6.0

6       4.0 2.0 3.0 8.0
7       4.0 3.0 1.0 12.0
H       4.0 3.0 4.0 6.0
9       4.J 3.J 4.0 6.0

1       3.0 3.0 3.0 4.0
2       3.0 3.0 4.0 6.0
3       3.0 3.0 4.0 3.0
4       2.0 2.0 6.0 6.0
5       3.0 3.0 6.0 8.0

6       2.0 3.0 3.0 1.0
7       3.0 3.0 4.0 1.0
8       3.0 3.0 4.0 1.0
<!       3.0 2.0 3.0 4.0
0    4.0 3.0 2.0    4.0
1       2.0 2.0    4.0

4.0
3.0

9.0

0.0
0.0
1.0
3.0

4.0
6.0
6.0
6.0
4. 0

4.0
7.0
7.0
6.0

7.0
7.0
5.0
0.0
0.0

4.0
6.0
6.0
7.0
8.0
  

3.0 21.0
9.0 22.0

7.0 24.0

4.0 27.0
5.0 27.0
6.0 27.0
i.O 26.0

6.0 26.0
   26.0
3.0 26.0
9.0 26.0
0.0 26.0

3.0 27.0
6.0 27.0
5.0 24.0
5.0 24.0

6.0 27.0
6.0 28.0
i.O 32.0
6.0 24.0
6.0 23.0

6.0 18.0
6.0 15.0
6.0 17.0
7.0 18.0
9.0 21.0
e.o  

21.0
21.0

21.0

24.0
24.0
26.0
24.0

26.0
26.0
26.0
26.0
27.0

27.0
23.0
25.0
25.0

26.0
26.0
26.0
24.0
26.0

25.0
27.0
27.0
26.0
26.0
26.0

26.0
26.0

24.0

26.0
26.0
27.0
26.0

26.0
21.0
22.0
26.0
26.0

26.0
20.0
26.0
24.0

27.0
28.0
28.
27.
27.

27.
26.
24.0
26.0
24.0 
23.0

24.0
24.0 
24.0
24.0

24.0
24.3
19.0
21.0

21.0
21.0
22.0
21.0
22.3

22.0
21.3
20.0
20.0

19.0
20.0
21.0
21.0
21.0

20.3
19.0
16.0
17.0
18.0

21.0

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 DISPeRSEDl D, DECANTATIONl N, IN NATIVE WATER) 

P, PIPETl S, SIEVE) V, VISUAL ACCUMULATION TUBE) W, IN DISTILLED WATER)

WATER
TEM- SEDIMENT 
PER- CONCEN- SEDIMENT 
ATURE DISCHARGE TRATION DISCHARGE 

TIME <°C) (CFS) (MG/L) (TONS/DAY)

1110 5 A 99 28 7.5

SUSPENDED SEDIMENT

PERCENT FINER THAN SIZE INDICATED, IN MILLIMETERS METHOD
OF 

,002 .004 .008 .016 .031 .062 .125 .250 .500 1.000 2.000 ANALYSIS

A DAILY MEAN DISCHARGE.



WAPSIPINICON RIVER BASIN 

05431000 WAPSIPINICON RIVER AT INDEPENDENCE, IOWA Continued

SUSPENDED SEDIMENT, DECEMBER 1967 TO SEPTEMBER 1968 

OCTOBER NOVEMBER DECEMBER

MEAN 
MEAN CONCEN- MEAN

(CFS) (M6/L) (TONS) (CFS)

_
   

       
     

 

-_
       
       
       
 

_
     
       
       
 

__
 
       

 
 

_
       
       
       
~

_
 

       
       
 
 

-

JANUARY

48 13
47 28
45 9
43 8
41 13

39 18
36 22
36 11
36 20
34 21 .

34 17
34 25
34 12
34 2
34 1

34 1 1.
34
34
34 1 1.
38

41
44 1 1.
44
44
43

44
46
47
114 8 2

143
130
88

104
110

112
93
90
91
76

80
74
73
67
62

61
54
52
51
47

43
40
37
37
39

41
42
43
41

206 34 19
166 92 41

MEAN 
CONCEN- MEAN

(MS/L) (TONS) (CFS)

_
   
   
   
 

 
   
   
   
 

_
   
   
   
 

_
   
   
   
 

_
   
   
   
 

_
 
   
   
 
 

-

FEBRUARY

90
95
93
90
96

98
119
124
126
136

134
132
118
91
70

78
103
111
96

110

121
73
85
88
90

80
71
66
60
59
56

2959

71 27 44
56 2C
38 !
36 1C

47
.0 47

52
14 4.2 62

10
11
12
10
7

6
8
8
8
7

6
12
17
23
9

8
10
6
8
8

8
10
8
6
  _
 

.0 64

.8 72

.9 93

.5 205

.4 301

.3 244

.6 191

.6 152

.4 189

.2 193

.0 185

.7 184

.4 195

.2 231

.1 235

.9 216
L.I 200
.6 168
.8 148
.8 148

.9 141
L.I 149
.9 150
.7 148

1+0
169

MEAN 
CONCEN-

(MG/L.)

11
7
6
8
6

8
6
9
S
8

10
10
7
8
6

7
11
16
6
6

7
6
5
6
3

5
10
6
7

10
18

-

MARCH

11
11
9

22
10

10
7
7

14
25

24
4
6
6
9

14
11
16
9

17

16
18
13
12
15

15
23
36
31
10
44

(TONS)

2.7
1.8
1.5
1.9
1.6

2.1
1.9
3.0
1.7
2.9

3.6
3.6
2.2
2.0
1.1

1.5
3.1
4.8
1.6
1.8

2.3
1.2
1.1
1.4
.7

1.1
1.9
1.1
1.1
1.6
2.7

62.6

1.3
1.4
1.1
3.1
1.7

1.7
1.4
1.8
7.7

20

16
2.1
2.5
3.1
4.7

7.0
5.5
8.4
5.6

11

.3

.7

.9

.8

.0

5.7
9.3

15
12
19
20

223.8



WAPSIPINICON RIVER BASIN 

05421000 WAPSIPINICON RIVER AT INDEPENDENCE, IOWA Continued

SUSPENDED SEDIMENT, DECEMBER 1967 TO SEPTEMBER 1968 

APRIL MAY JUNE

8 
9

10

11 
12 
13 
1* 
15

16 
17 
16 
19 
20

21 
22 
23

25

28 
29 
30 
31

1
2 
3 
4

6
7
8 
9

14
15

18 

20

21 
22

24 
25

26 
27 
28

31 
TO-

MEAN

139 
143 
178 
359 
405

317 
280 
266 
249 
223

201 
168 
179 
232 
244

243 
239 
216 
196
270

323 
325 
667

1410

865 
863 
684

2070 
1620

627

406 
357

206 
190

3950

2140 
1530

6330 
7150

4700 
3420 
3720

2170

MEAN 
CONCEN-

38 
45 
41 
53 
31

34
50 
58 
40
31

44 
57 
51 
49 
48

61 
41 
44 
51 
64

56 
55 
78

46

52 
57 
51

JULY

50 
56

50

62 
45

42 
49

92

80 
58

150 
81

71 
51 
63

48

14 
17 
20 
51 
34

29 
38 
42 
27 
19

24 
29 
25 
31 
32

40 
26 
26 
27 
47

49 
48 

140

180

120 
130 
94

280 
240

85

68 
43

23 
25

980

460 
240

2560 
1560

900 
470 
630

280

MEAN

557 
473 
414 
352 
305

264 
272 
308 
322 
313

302 
281 
247 
276 
267

281 
261 
280 
398 
468

513 
485 
401

304 

301
285 
270 
280 
281 
287

981 
851

2770

7140

1100 
864

767 
717
612 
565 
520

470 
431

363 
326

301 
288 
274 
258
247 
249

MEAN 
CONC EN-

70 
54 
54 
62 
63

64 
76 
60 
66 
56

51 
61 
72 
75 
69

88 
62 
44 
63
50

64 
110 
96

55 

52
43 
34 
35 
35 
95

AUGUST

33 
34

66

96

38 
36 
44

34 
36
39 
37 
36

38 
41

49 
63

42 
39 
70 
69
56 
32

110 
69 
60 
59 
52

46 
56 
50 
57 
47

42 
46 
48 
56
50

67 
44 
33 
68 
63

89 
140 
100

45 

42
33 
25 
26 
27 
74

140 
87 
78

490

1850

160 
110 
100

70 
70
4 
6
1

8 
8

48 
55

34 
30 
52 
48
37 
22

8326

MEAN

306 
294 
278 
251 
219

196 
168 
154 
175 
253

242 
236
301 
306 
241

206 
183 
168 
150 
135

135 
115 
116

628 

567
854 

1110 
1410 
1470

250
225 
214 
223

255
285
392 
383

280

234 
219
205

196 
220
240 
271 
2S3

276 
285

600 
532

475 
507 
532 
549
515 

9870

MEAN 
CONC EN-

39 
36 
45 
32 
32

25 
32
28 
35 
31

38 
47 
50 
35 
36

39 
46 
34 
36 
52

30 
30 
20

210

150
86 
85 
68 
82

SEPTEMBER 

63
50 
57 
34

46 
53
56 
58

34

60 
52 
45

78 
62
66 
62 
59

60 
62

64 
64

47 
49 
71 
55
53

32 
29 
34 
22 
19

13 
15 
12 
17 
21

25 
30 
41 
29 
23

22 
23
15 
15 
19

11 
9. 
6.

360 

230
200 
250 
260 
330

43
30 
33 
20

32
41
59 
60

26

38 
31 
25

41 
37
43 
45 
45

45 
48

100 
92

60 
67 

100 
82
74 

1487

TOTAL DISCHARGE FOR PERIOD DECEMBER 1967 TO SEPTEMBER 1968 (CFS-DAYS) 
TOTAL LOAD FOR PERIOD DECEMBER 1967 TO SEPTEMBER 196S (TONS) 

S COMPUTED BY SUBDIVIDING DAY.



238 ROCK RIVER BASIN

05430500 ROCK RIVER AT AFTON, WIS. 

LOCATION. Lat 42°36'40", long 89°04'10", in sec.27, T.2 N., R.12 E. , Rock County, temperature recorder at gaging

DRAINAGE AREA. 3,300 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: September 1954 to September 1968.

Period of record:
Water temperatures: Maximum, 32.0°C July 27-30, Aug. 4, 1955, July 26, 28, 1964; minimum, freezing point

REMARKS. No temperature record Oct. 4, Oct. 30 to Nov. 9, Mar. 28 to Apr. 4.

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

OAT 

MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 IT IB 19 20 21 22 23 24 25 26 27 23 29 30 31

OCTOBER 
MAXIMUM
MINIMUM 

NOVEMBER
MAXIMUM

DECEMBER 
MAXIMUM 
MINIMUM 

JANUARY

MINIMUM 
FEBRUARY 

MAXIMUM 
MINIMUM 

MARCH 
MAXIMUM
MINIMUM 

APRIL 
MAXIMUM
MINIMUM 

MAY 
MAXIMUM
MINIMUM 

JUNE 
MAXIMUM

JULY

  __     __         3 4 5 5 5 4 3 3 3 3 3 3 3 3 3 3 3

22222233333332222223321111 
22122223333322112222211111

11111100000000000011122211

23333323222111122222222233 
22222222221111122222222222

2 3 2 3 3 3 3 4 5 5 4 4 3 4 4 5 6 7 8^7 ^ 4 ^ ^

19 20 21 22 23 24 26 26 27 28 27 24 24 23 23 23 23 22 22 22 23 23 24 23 23 21

12 11 U 

222

1 1 1 
1 1 1

2 2 2

3 3 3 
2 2 2

12   --
10 --  

11 U 12

19 17 18

_- --

2 --

1 1
1 1

1 1

12 --

20 --

24 23
MINIMUM 20 20 19 20 21 21 22 21 22 22 22 22 23 24 24 24 26 26 25 25 24 25 24 23 24 23 24 22 22 22 22 23 

AUGUST
MAXIMUM 23 24 25 24 26 28 28 27 28 26 26 24 25 24 23 24 23 22 26 27 27 28 29 28 24 23 22 22 22 22 21 25 
MINIMUM 20 21 21 21 23 24 24 24 24 23 22 22 21 21 21 22 21 20 21 22 23 2* 24 24 22 21 19 19 19 13 1> 22 

SEPTEMBER
MAXIMUM 21 22 23 22 22 21 20 20 19 18 18 18 20 21 21 21 20 19 18 18 19 19 20 20 19 18 18 17 18 18 -- 20 
MINIMUM 19 18 19 20 19 19 18 18 18 17 16 16 16 17 17 18 19 18 17 17 16 18 18 18 18 17 17 16 16 16 -- 18

IOWA RIVER BASIN

05454500 IOWA RIVER AT IOWA CITY, IOWA 

LOCATION. Lat 41°39'24", long 91°32'28", in SE$SE} sec.9, T.79 N., R.6 W., Johnson County, at Benton Street bridge

from Clear Creek, and at mile 73.7. 

DRAINAGE AREA. 3,271 sq mi.

PERIOD OF RECORD. Chemical analyses: September 1906 to September 1907, January 1944 to September 1954. 
Water temperatures: January 1944 to September 1968. 
Sediment records: October 1943 to September 1968.

EXTREMES. 1967-68:
Water temperatures: Maximum, 29.0°C Aug. 21; minimum, freezing point on many days during December to February.

Period of record:
Water temperatures 1944-68: Maximum, 32.0°C July 19, 1957, Aug. 24, 25, 1959; minimum freezing point on many

days during winter periods. 
Sediment concentrations: Maximum daily, 7,800 mg/1 June 13, 1953; minimum daily, 2 mg/1 Dec. 16, 18, 20, 21, 27,

1963. 
Sediment loads: Maximum daily, 177,000 tons May 23, 1944; minimum daily, 0.9 tons Dec. 16, 1963.

REMARKS.--Diurnal fluctuation at low stages caused by power plants upstream from station. Flow regulated by Coral- 
vilie Reservoir upstream from Iowa City beginning Sept. 17, 1958 (total capacity, 492,000 acre-ft). Flow 
affected by ice Dec. 30 to Jan. 8. Maximum obsevered concentration during water year 530 mg/1 July 19

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

DAY

1 
2
3
4 
5

6
7
a
9 

10

11
12 
13 
14 
15

OCT

17.0

20.0 
21.0 
20. 0

19.0

14.0 
13.0 
12.0

13.0 
13.0 
16.0 
15.0 
14.0

NOV

9.0 
9.0
8.0 
7.0 
6.0

7.0 
T. 0 
7.0 
8.0 
8.0

8.0 
8.0 
6.0 
6.0 
6.0

DEC

:::
in

5.0 
4.0 
3.0

3.0
3.0 
3.0 
2.0 
2.0

JAN

0 
0
1.0 
1.0 
1.0

0 
0
0 
0 
0

1.0 
1.0 
1.0 
1.0 
1.0

FCB

3.0 
4.0
4.0 
6.0
3.0

4.0 
3.0 
3.0

0

2.0 
2.0 
3.0 
1.0 
3.0

4.0 
4.0
4.0 
6.0 
4.0

6.0 
5.0 
6.0 
5.0 
5.0

6.0 
3 .0 
4.0 
4.0 
6.0

12.0

12.0 
12.0 
12.0

12.0 
12.0 
12.0 
12.0
13.0

14.0 
15.0 
15.0 
14.0 
13.0

17.0
19.0
20.0 
19.0 
18.0

17.0

18.0 
18.0 
23.0

17.0 
13.0 
18.0 
19.0 
19.0

18.0

19.0 
20.0 
25.0

24.0 
27.0 
26.0 
24.0 
26.0

21.0 
21.0

26.0

25.0
23.0 
24.0 
24.0 
25.0

24.0 
26.0 
26.0 
26.0

26.0
26.0 
28.0 
27.0 
27.0

26.0
25.0

2T.O 
27.0 
27.0 
28.0 
27.0

27.0 
27.0 
27.0 
27.0 
27.0

23.0
24.0 
24.0 
23.0 
23.0

22.0 
22.0 
21.0 
19.0 
18.0

20.0 
22.0 
22.0 
22.0 
22.0



IOWA RIVER BASIN 

05454500 IOWA RIVER AT IOWA CITY, IOWA Continued

4.0 
4.0 
4.0 
3.0 
3.0

4.0 
2.0 
15.0 
12.0

9.0 
7.0

b.o 
6.0

DAY

1 
2
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

1 
2
3
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

6.0
7.0

5.0 
4.0

6.0 
4.0 
3.0 
5.0

4.0 
2.0

2.0 
1.0

MEAN

(CFS)

560 
560
550 
545 
499

206 
216 
575 
303 
370

520 
550 
618 
672 
924

980 
1050 
1010 
903 
600

450 
426 
406 
535 
600

460 
475 
585 
612 

1280 
2000

320 
330 
325 
320 
315

310 
310 
300 
247 
233

233 
241 
238 
238 
241

241 
238 
244 
261 
288

334 
315 
324 
378 
406

402 
416 
450 
475 
442 
797

2.0 
3.0 
2.0 
2.0
4.0

1.0 
2.0 
1.0 
1.0

0
0

0

OCTOBER 

MEAN 
CONCEN-

(MG/L)

57
54
51 
47 
37

37 
50 

250 
110 
61

42 
49 
50 
46 
78

79 
58 
71 
35 
35

28 
36 
52 
48 

110

81 
34 
32 
28 

110 
89

JANUARY

5
9 
6
6 
8

6 
6 
6 
6 
6

18 
6 
7 

11 
15

13 
15 
14 
15 
16

14 
57 
17 
15 
14

15 
9 

11 
16 
21 
40

C) OF H/

1.0 
2.0 
2.0

3.0

3.0 
3.0 
2.0
1.0

3.0

4.0

(TONS)

86 
82
76 
69 
50

21 
29 

390 
90 
61

59 
73 
83 
83 

190

210 
160 
190 
85 
57

34 
41 
57 
69 

180

100 
44 
51 
46 
380 
480

4 
8 
5
5 
7

5 
5
5 
4 
4

11
4 
4 
7 

10

8 
10 
9 

11 
12

13 
48 
15 
15 
15

16 
10 
13 
21 
25 
86

4.0 7 
3.0 7 
1.0 7 
3.0 9 
0 7

2.0 6 
2.0 5 
1.0 
3.0 6

2.0 10

   13

MEAN

2290

1720 
1620

1250 
630 
490 
485 
470

465 
450 
989 

1050 
1040

973 
636 
618 
606 
606

606 
595 
585 
5BO 
438

422 
410 
386 
374 
374

1820 
2080 
2010 
1990 
1680

1400 
1360 
1350 
1270 
1050

1050 
1130 
1380 
1909 
540

358 
342 
338 
338 
320

242 
239 
239 
242 
245

245 
248 
254 
248

25098

EAR OCTOBER

.0 12.0 

.0 15.0 
.0 16.0 
.0 14.0 
.0 14.0

.0 16.0 

.0 16.0 
16.0 

.0 14.0

.0 13. 0

.0 15.0

NOVEMBER 

MEAN 
CONCEN-

83

160 
47

33
29 
23
38 
31

31 
32 
30 
19 
22

35 
21 
23 
20 
18

16 
16 
14 
13 
15

16 
15 
14 
13 
14

FEBRUARY

50 
42 
29 
30 
30

15 
12 
17 
10 
14

20 
33
39 
16 
28

58 
26 
20 
14 
12

25
12 
11 
9 

11

12 
11 
11 
12

7.0 
B.O 
7.0 
8.0
a.o

8.0 
B.O

9.0

6.0

510

740 
210

110

30 
50 
39

39 
39
48 
54 
62

92
36 
38 
33 
29

26 
26 
22 
19 
18

18 
17 
15 
13 
14

250 
240 
160 
160 
140

57 
44 
62 
34 
40

57 
100 
150 
47 
41

56 
24 
18 
13 
10

16 
8
7 
6
7

8 
7 
8 
8

1778

24.0 
24.0 
26.0 
26.0 
26.0

26.0 
26.0 
25.0 
24.0

23.0

26. 0

MEAN

374 
374
366 
366 
362

366 
374 
390 
434 
442

446 
460 
490 
603 

1320

1560 
1570 
1570 
1560 
1550

1330 
520 
346 
354 
354

346 
350 
354 
354 
350 
340

257 
264 
257 
260 
323

422 
505 
570 
640 
615

874 
1180 
1180 
854 
410

410 
410 
434 
560 
645

630 
620 
610 
610 
545

410 
10 
14 
06 
98 
06

16579

26.0 
27.0 
28.0 
29.0 
27.0

27.0 
26.0 
27.0 
27.0

27.0

26.0

DECEMBER 

MEAN 
CONCEN-

13
12
15 
12 
13

12 
23 
16 
21 
13

13 
11 
14 
9

15

16
17 
14 
12 
13

24 
26 
9 

12 
11

8 
8 
9 
8 

10 
10

MARCH

12 
21 
30 
41 
80

52 
29
44 
38 
34

43 
24 
29 
31 
30

26 
35

110 
49 
57

57 
140 
74 
54 
57

55 
69 
57 
67 
52 

140

27.0

28.0 
28.0

29. 0 
26. 0 
26. 0 
27.0

26.0

22. 0

13 
12
15 
12
13

12 
23 
17 
25 
16

16 
14 
19 
15 
53

67 
72 
59
51 
54

86 
37 
8 

11 
11

7 
8 
9 
8 
9 
9

8 
15 
21 
29 
70

59 
40 
68 
66 
56

100 
76 
92 
71 
33

29 
39 

130 
74 
99

97 
230 
120 
89 
84

61 
76 
64 
73 
56 

150

2275

20. 
20. 
19. 
20. 
20.

21. 
22. 
23.

22.

22.
24.

0 
3
0
0 
0

0 
0
0

3

0 
0



IOWA RIVER BASIN

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

17 
18
19
20

21
22
23

27
26
29
30
31

8
9

10

12 
13
14

17
IB

20

21
22
23

25

26
27
26
29
30
31

MEAN

(CFS)

398
394
426

1300
1990

560
560
629

1180
1410

1230
525
530
590
789

1160 
1120
949
776

695
1080
2030

1990
1990
2130
2040
"

278
944

1600
1610
1520

1310
1310
1120
776
675

560 
515
505

442
446

612

816
1410
2630

2 BIO

2370
2060
2020
1700
956
816

SUSPENDED SEDIMENT 

APRIL

MEAN 
CONCEN-

(MG/L)

68
55
62

210
83

58
60
71
73
97

120
100
120
120
130

120 
120
110
130

130
120
240

300
150
150
150
 

JULY

120
300
150
140
130

150
170
160
130
220

120 
130
130

100
120

190

160
160
190

150

150
160
180
430
130
130

(TONS)

73
59
71

740
450

88
91

160
230
370

400
140
170
190
280

380 
360
2 BO
270

240
350

1320

1610
810
660
630
 

90
760
650
610
530

530
600
460
270
400

180 
160
160

120
140

420

350
690

1450
1730 
1140

960
890
980

1970
340
290

, WATER YEAR OCTOBER 

MAY

MEAN 
MEAN CONCEN-

(CfS)

1560
1400
1200
1060
1060

956
758
645
30
30

25
25
20
20
35

665 
746 
746
740
735

735
675
540 
535
545

640 
620
580
595
770
764

23655

616
630
630
636

1440

2760
Z910
2480
1990
1760

1750 
1440 
1110
936

695
700
695 
690

650
610
490
346 
342

346
338
312
312
312
342

30906

(MG/L)

130
120
120
100
120

150
130
99
66
87

65
93
61
63
70

70 
50 
71
59
51

57
59
50 
40
44

41 
64
27
46
46
50

AUGUST

110
110
110
260
250

250
300
120
150
150

150 
150 
230
130
120

100 
100
100
100 
67

76
60
56
52
70

46
43
39
43
57
53

1967 TO SEPTEMBER 1968 

JUNE

MEAN 
MEAN CONCEN-

(TONS)

550
450
390
290
340

390
270
170
150
150

140
160
140
110
120

130 
100 
140
120
100

110
110
73 
56
65

71 
110
42
74

100
100

5323

240
250
250
590
970

I860
2360
800
810
710

710 
560 
690
330
300

240 
190
190
190 
140

130
99
77
49 
65

43
39
33
36
48
49

13066

(CFS1

788
746
645
495
442

338
248
242
260
264

257
166
146
257
173

140 
136 
126
126
136

143
143
143 
192
530

434 
261
227
239
246

8739

326
306
302
306
302

316
366
410
406
446

490 
466 
430
378
362

446 
520
446
434 
402

323
323
292
212 
170

166
166
158
166
163

10061

(MG/L)

54
45
37
42
54

110
56
50
46
49

60
59
54
69
60

53
51 
54
50
52

150
140
150 
260
150

150 
160
150
160
120
~

SEPTEMBER

60
57
70
63
51

56
53
46
51
42

49 
36 
36
40
40

45 
65
63
69
51

57
50
45
36 
36

60
50
36
26
36
 

(TONS)

110
91
64
56
64

100
37
33
34
35

42
30
22
46
28

20 
19 
19
17
19

58
54
56 

130
210 
160
140 
92

100
60
 

1990

53
47
57
52
42

46
55
53
56
51

65 
50 
44
41
41

54
91

100
81 
55

50
44
35
21 
17

27
22
15
13
16

1396 

266063
TOTAL LOAD FOR YEAR (TONS)



IOWA RIVER BASIN 

05455000 RALSTON CREEK AT IOWA CITY, IOWA

CATION.  Lat 41°39'51", long 91°30'48", in SEjNWj sec. 11, T.79 N. , Johnson County, at gaging station at bridge c 
Rochester Avenue, (formerly State Highway 1), near east edge of Iowa City, and 2.2 miles upstream from mouth.

DRAINAGE AREA.  3.01 sq ml.

Water temperatures: April 1952 t

EXTREMES  1967-68 :

a September 1968. 
September 1968.

Sediment loads: Maximum dally, 220 ton

Period of record: 
Water temperatures (1960-68): Maximum, 

periods. 
Sediment concentrations: Maximum dally 

1963-68. 
Sediment loads: Maximum dally, 4,300 t

nber to March.

May 26; minimum dally, 0 tons Aug. 25-30.

31.0°C July 21, 1966; minimum, freezing point on many days durl 

, 6,700 mg/1 May 23, 1966; minimum dally, no flow on many days 1 

ons May 23, 1966; minimum dally, 0 tons on many days In 1953-59,

Dec. 14 to Jan. 29, Feb. 3-10, 15, 16, Feb. 19 to Mar. 8. 

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

APRIL

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

UAY 

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

AVFRAGF

MAX

..
-_
__
__
--

..
 
 
_.
--

..
--
-.
--
--

-.
-*
--

600
580

590
600
610
590
600

600
600
590
600
730

CJCT 

21.0
21.0
ia.o
ia.o
18.0

17.0
16.0
15.0
15.0
14.0

15.0
16.0
16.0
15.0
15.0

15.0
14.0
13.0
14.0
14.0

15.0
15.0
16.0
11.0
9.0

6.0
6.0
6.0
9.0

10.0
10.0 

1 4.0

MAT

HIS MAX

..
-_
__
._
--

..
__
__
_ 
--

..
_..
__
--
--

..
--
__

350
440

580
590
530
580
580

580
580
440
550
580

NCW 

10.0
1U.O

9.0
9.0

9.0
9.0
9.0
9.0
9.0

9.0
B.O
6.0
8.0
7.0

7.0
7.0
7.0
7.0
7.0

6.0
6.U
6.0
6.0
6.0

5.0
4.0
4.0
3.0
4.0

7.0

810
1000
1000
800
750

800
810
960
900
950

800
810
860

1000
1000

..
940
700
700
790

950
950
950
950
570

580
580
600
530
610 
640

TEMPERATURE

5.0
4.0
4.0
4.0
5.0

4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
2.0
1.0

1.0
1.0
1.0
0
0

0
0
0
0
0
0 

2.5

KIN

730
810
800

50
20

30
50
50

840
660

610
720
700
720
740

..
700
640
640
680

780
800
790
470
410

460
480
500
450
530 
450

(°C> OF

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0

JUNE

MAX

610
610
620
630
620

590
590
-_
 ..

620

640
650
640
620
640

640
610
610
560
560

560
560
550
520
560

580
610
640
630
600

MATER, MATER

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
  

0

MIN

560
600
610
620
560

580
580

__
__

400

490
640
600
400
600

610
600
530
480
480

460
450
290
320
380

440
580
610
440
520

YEAR

0
0
0
0
1.0

1.0
l.o
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

2.0
1.0
4.0
6.0
5.0

5.0
6.0
5 .0
6.0
6.0

7.0
6.0
8.0
8.0
6.0
5.0

MAX

620
620
580
580
550

570
55O
560
530
540

560
530
530
530
550

560
550
540
580
580

550
550
550

__
--

550
560
 
...
"

OCTOBER

14.0
11.0
12.0
7.0
9.0

0.0
0.0
1.0
3.0
6.0

21.0
20.0
19.0
20.0
20.0

21.0
21.0
21.0
19.0
16.0

16 .0
21.0
10.0
7.0

10.0

16.0
15.0
14.0
16.0
22.0

JULY

MIN

600
570
540
380
540

530
530
510
370
500

500
480
490
490
480

410
350
440
540
500

490
500
370

__
--

540
360
 
   
"

AUGUST

MAX

590
590
560
370
490

..
__
__

580

590
600
600
580
550

590
580

__
590
610

580
560

__
__
--

..
__
 
__
"

1967 TO SEPTEMBER

21.0
21.0
21.0
16.0
20.0

21.0
21. J
16.0
15.0
16.0

16.0
22.0
23.0
27.0
26.0

22.0
19.0
16.0
16.0
21.0

19.0
19.0
19.0
19.0
16.0

16.0
21.0
23.0
22.0
22.0
23.0

23.0
27.0
28.0
26.0
31.0

29.0
30.0
30.0
30.0
30.0

30.0
29.0
29.0
29.0
30.0

29.0
29.0
29.0
29.0
29.0

29.0
27.0
28.0
27.0
26.0

17.0
18.0
19.0
19.0
23.0

MIN

560
560
530
360
380

..
,_
__
__

540

520
520
540
540
530

540
560

__
570
560

560
540

__
__
--

..
__
 _
....
--

1968

23.0
23.0
23.0
24.0
24.0

24.0
24.0
26.0
27.0
27.0

29.0
29.0
29.0
29.0
29.0

29.0
27.0
26.0
29.0
30.0

31.0
30.0
29. 0
27.0
26.0

28.0
28.0
26.0
27.0
26.0
26.0

ng winter 

l 1953-59, 

1963-68.

SEPTEMBER

MAX

..
__

-w
--

__
__
__
--

460
510
570
610
620

620
S40
600
600
660

660
650
600
660
360

660
670
670
660
640

27.0
27.0
27.0
27.0
27.0

26.0
27.0
27.0
27.0
27.0

27.0
27.0
27.0
27.0
27.0

27.0
27.0
27.0
27.0
27.0

27.0
27.0
27.0
27.0
27.0

28.0
27.0
27.0
27.0
26.0
26.0

MIN

..
__
__
__
--

 
__
_ 
--

440
440
510
560
600

400
420
540
580
660

650
560
490
560
640

650
640
660
510
600

26.0
26.0
27.0
22.0
22.0

22.0
22.0
21.0
21.0
21.0

21.0
21.0
20.0
21.0
21.0

20.0
20.0
21.0
20.0
20.0

21.0
21.0
21.0
21.0
19.0

16.0
16.0
16.0
16.0
18.0



IOWA RIVER BASIN 

05455000 RALSTON CREEK AT IOWA CITY, IOWA--Continued

MEAN
DIS
CHARGE
(CFS)

0.31
.28
.27
.31
.36

.38
4.3
8.0
1.9
1.3

1.0
.91
.85
.69

7.9

2.8
2.0
1.5
1.3
1.2

1.0
.97
.91

7.2
3.0

2.1
2.2
2.2
3.0

11
8.8

SUSPENDED

OCTOBER

MEAN
CONCEN
TRATION
(MG/L)

36
24
23
45
52

49
670
220
37
48

56
49
32
25
940

140
31
34
39
30

19
19
33

1060
100

47
49
33
570

1590
67

SEDIMENT, WATER TEAR OCTOBER 1967 TO SEPTEMBER 1968

NOVEMBER

MEAN MEAN MEAN
TONS D
PER CHj

S- CONCEN- TONS DIS-
IRGE TRATION PER CHARGE

DAT (CFS) (MG/L) DAT (CFS)

T 1
T 1
T
T

i 1160 S63 1.0
) 190 SH 1.1
5.7 80 1.9 .94
5.5 54 .8 .95

.1 4.3 42 .5 1.0

.1 3.7 40
S26

3.6
.2
.2

-2
.1
.1

T
S40

1.1
.2
.1
.1

).0 57
.8 56
.5 16
.4 20

.2 19

.9 30

.8 28

.8 54

.6 51

.6 74

.9 39

.5 27

.4 47
.1 1.5 47

.1 1.4 51
T ]
.1 1

S37 ]

.3 46

.3 41

.2 33
.8 1.2 32

.3 1.1 35

.3 1

.2
S9.9

S62
1.2

.0 34

.80 38

.87 42

.92 80

1.0
1.2
.92

1.1
1.1

1.1
1.0
.80
.62
.70

.90
1.1
1.1
.92

1.0

.90

.70

.60

.86

.72

.78

.64

.60

.64

.66

.64

DECEMBER

MEAN
CONCEN
TRATION
(MG/L)

70
47
96
77
43

54
75
85
82
45

61
66

130
150
150

56
44
68
51
26

36
71
85
70
27

47
39
45
32
25
23

TON
PER
DAT

0.

T"

T

0.62 
.58 
.52 
.48 
.44

.43 

.42 

.43 

.46 

.48

.52 

.56 

.60 

.84 

.70

.80 
1.0 
1.5 
2.2 
3.0

2.5 
2.0 
1.3 
.90 
.70

.78 
2.0 
3.0 
2.0 
1.1 
1.9

34.58

110
160
110

11
1.4
.90
.75
.88

.58 

.52 

.50 

.55 

.40

.32 

.30 

.27 

.28 

.29

.8 

5.7

MARCH

0.45 
.48 
.34 
.48 
.50

.45

.61 

.52 

.43 

.54 

.56

.68 
1.8 
2.3 
1.1

.77 

.61 

.59 

.64 

.77

.83 

.85 

.79 

.69 

.75 
1.1

24.32



IOWA RIVER BASIN 

O5455OOO RALSTON CREEK Jtt IOWA CITY, IOWA--Continued

HEAN
DIS

CHARGE
(CFS)

O.82
.75

1.8
.99
.89

.79

.70

.59

.54

.49

.44

.49

.92
3.2
1.4

1.2
2.3
1.3
1.9
6.0

3.0
2.3
3.3
2.6
2.0

1.8
1.5
1.6
1.7
1.3
--

48.61

O.71
.55
.42
.59
.53

.35

.40

.32

.52

.27

.29

.23

.21

.20

.18

.22

.47

.46

.21

.17

.16

.16

.88

.62

.23

.19

.96

.22

.18

.17

.18

11.25

APRIL

HEAN
CONCEN
TRATION
(IIG/L)

21
20

66O
40
42

62
52
72
57
58

110
76
56

360
55

70
66

110
70
30

45
13O
130

18
29

25
17

270
76
80
--

--

JULY

8O
62
70

190
1OO

SO
70
8O

340
HO

80
120
130
110
69

39
39O
150
20

200

140
110
350
3OO
2OO

16O
67O
16O
16O

99
16O

--

TOMS
PER
DAY

T
T
3.2

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1
3.1

.2

.2

.4

.4

.4

.5

.4

.8
1.2

.1

.2

.1

.1
1.2

.3

.3
--

14.2

O.2
.1
.1

B.3
.1

BT
B.I
B.I
S.6

.1

.1

.1

.1

.1
T

T
SI. 3

.2
T

.1

.1
T
S.9
.5
.1

.1
S2.2

.1

.1
T

.1

8.1

MEAN
DIS

CHARGE
(CFS)

1.1
.99
.89
.82
.75

.71
1.1
1.3

.83

.75

.67

.62

.59

.73
1.5

.92

.66

.61

.62

.52

.48

.53

.75

.54
1.2

11
2.7
2.0
2.2
1.2
1.6

4O.88

O.15
.14
.11
.07
.83

.16

.14

.12

.13

.12

.10

.09

.09

.09

.09

.10

.09

.11

.11

.07

.04

.03

.02

.01
O

O
O
O
O
O
2.0

4.81

HAY

MEAN
CONCEN
TRATION
(HG/L)

180
22
21
22
19

7
53

150
27
30

21
26
38

ISO
36O

150
16O

53
93
54

33
59
32
72

152O

2310
88
66

no
110
3OO

-

AUGUST

17
15
51
8O

72O

2OO
96
36
91
25

4O
54

1OO
140

44

180
8
8

33
43

100
120
110
230

O

0
O
0
0
0

660

--

TONS
PER
DAY

0.5
.1
.1

T
T

T
T
.5
.1
.1

T
T

.1

.3
32. 6

.4

.3

.1

.2

.1

T
.1
.1
.1

311

S22O
6.4

.4

.7

.4
SI. 9

248.8

T
T
T
T

S2.8

.1
T
T
T
T

T
T
T
T
T

T
T
T
T
T

T
T
T
T
0

0
0
0
0
0

S3.0

6.3

MEAN
DIS

CHARGE
(CFS)

1.7
l.O

.85

.71

.61

.58

.52

.40

.66

.64

.76

.40

.38
1.3

.51

.42

.40

.36

.31

.31

.34

.36

.41
2.5
4.2

7.O
1.7
1.0
2.6
1.1
--

34.13

O.49
.12
.11
.17
.19

.11

.09

.56

.31

.16

.13

.12

.10

.09

.08

1.4
4.1
1.3
1.3

.52

.40

.79
2.1

.89

.42

.29

.24

.27

.58

.30
--

17.73

JUNE

HEAN
CONCEN
TRATION
(MG/L)

290
73
50
S7
53

220
19O
16O
410
440

600
21O
190
37O
150

100
68

110
17O

72

100
57

370
1320
640

59O
1OO
230
97O
3OO
--

--

SEPTEMBER

1OO
64
49
49
18

18
2

4OO
70
31

13
62
51

160
120

15OO
1430

6 SO
1100

ISO

36
370
550

26
23

15
20
18
65

8
--

 

TON
PER
DAY

1.

t

s!
31.

1.

S3.

si!:
314
811

S21
.5
.6

B6.8
.9
--

66.3

0.1
T
T
T
T

T
T

SI. 2
B.I
T

T
T
T
T
T

36. 1
S40

2.3
3.9

.3

T
B.8

B3.1
.1

T

T
T
T

.1
T
--

58.4

TOTAL DISCHARGE FOR YEAR (CFS DAYS) 
TOTAL LOAD FOR YEAR (TONS)

B COMPUTED FROM ESTIMATED CONCENTRATION GRAPH. 
S COMPUTED BY SUBDIVIDING DAY. 
T LESS THAN O.O5 TON.

438.35
680.3



.2*4. IOWA RIVER BASIN

05462000 SHELL ROCK RIVER AT SHELL ROCK, IOWA

LOCATION. Lat 42°42'50», long 92°34'55", in NWjNEj sec.11, T.91 N., R.15 W., Butler County, temperature recorder at 
gaging station, 400 ft upstream from bridge on State Highway 3 in Shell Rock, and 11 miles upstream from mouth.

DRAINAGE AREA. 1,746 sq mi.

PERIOD OF RECORD. Water temperatures: June 1953 to September 1968 (discontinued).

EXTREMES. 1967-68:
Water temperatures: Maximum, 24.0°C July 14, 15; minimum, 1.0°C many days during December to March.

Period of record:
Watei temperatures: Maxlmui

OCTOBER

1
2
3
4

6
7
8 
9 

10

11
12
13 
14
15 

16

18
19
20

22

24
25

26
27
28
29
30
31

DAY

1

6

11

16
17

20

21

23
24
25

26
27

29
30

MONTH

13.0
14.0
15.0
16.0

10.0

8.0
9.0

11.0 
11.0

11.0
11.0

  
  

-  

10.0
10.0

7.0

8.0

9.0
10.0
11.0
11.0
11.0

10.0
11.0
11.0
12.0
11.0

12.0
12.0
12.0
11.0

8.0
9.0

11.0
12.0

10.0

12.0
13.0
14.0
15.0

8.0

8.0
8.0
9.0

11.0

    
    _

   _

APRIL

«, 31.0°C June

NOVEMBER

__

  

    

HAY

DECEMBER

  

  

2.0
2.0

2.0

2.0
2.0

2.0
2.0

__

__

1.0
2.0

2.0

2.0
2.0

2.0
2.0

JUNE

10.0 14.0 13.0      
9.0 1
8.0 1

>.0 14.0
i.O 15.0

   
  

  
  

8.0 16.0 14.0      

7.0 1
7.0 1
7.0 1

8.0 1
9.0 1
10.0 1
10.0 1
9.0 1

10.0 1
10.0 1
10.0 1
11.0 i:

.0 13.0

.0 12.0

.0 11.0

.0 12.0

.0 11.0

.0 12.0

.0 12.0

.0 13.0

.0 13.0

.0 13.0

.0 14.0

.0 14.0

.0 13.0

.0 12.0
10.0 13.0 13.0

11.0 13.0 13.0
11.0 i:
11.0 i:

8.0
8.0
9.0

11.0

9.0

.0 13.0

.0 13.0

 
    
    
    

__
  
  
  
  

  
  
  
  
  

  
  
19.0
19.0
19.0

20.0
21.0
22.0

21.0
18.0
16.0
17.0

  
  
  
  

  
  
  
  
  

  
  

18.0
,8.0
9.0

9.0
0.0
1.0

8.0
,6.0
,4.0
,5.0

ng point or

JANUARY

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

1.0
1.0

20.0
20.0
20.0
21.0

22.0
22.0
22.0
22.0
22.0

23.0
23.0
23.0
24.0
24.0

23.0
22.0
23.0
23.0
23.0

23.0
22.0
22.0

22.0
22.0
22.0
22.0

2.0
2.0
2.0

2.0

2.0

2.0

2.0

1.0
1.0

1.0

1.0
1.0

1.0
1.0

JULY

19.0
19.0
19.0
20.0

21.0
21.0
22.0
22.0
22.0

22.0
22.0
22.0
23.0
24.0

22.0
22.0
22.0
23.0
22.0

22.0
22.0
20.0

22.0
22.0
22.0
22.0

s in 1954, 1956, 1963-66.

8

FEBRUARY

1.0
1.0
1.0

2.0

2.0

2.0

2.0

2.0
2.0

2.0

1.0
1.0

1.0
1.0
1.0

1.0

2.0

1.0

1.0

2.0
2.0

2.0

1.0
1.0

  

AUGUST

22.0
21.0
21.0
21.0

22.0
22.0
23.0
23.0
23.0

23.0
22.0
22.0
22.0
21.0

21.0
21.0
21.0
21.0
21.0

22.0
23.0

22.0
20.0
19.0
19.0

21.0
21.0
21.0
21.0

22.0
21.0
22.0
23.0
23.0

21.0
21.0
21.0
21.0
21.0

21.0
21.0
20.0
20.0
21.0

21.0
22.0
23.0

20.0
18.0
18.0
18.0
19.0

MARCH

2.0
2.0
2.0

2.0

2.0

2.0

3.0

7.0
7.0

4.0

8.0
9.0

9.0
10.0

1.0
1.0
2.0

2.0

2.0

2.0

3.0

6.0
6.0

4.0

3.0

7.0
8.0
8.0
8.0
9.0

SEPTEMBER

18.0
18.0

19.0

17.0
17.0
17.0
17.0
17.0

18.0
18.0

18.0
18.0

__
  

__
__
__
__
  

__
__
__
__
  

17.0
18.0
18.0

16.0
16.0
17.0
17.0
16.0

16.0

17.0
17.0

18.0

__
  

__
__
__
__
  

__
_____

_____

_ ___

     



BBS KOINES RIVER BASIN 

05481650 DES HOINES RIVER NEAR SAYLORVILLE, IOWA

at bridge on Coun

DRAINAGE AREA.   5,841 

PERIOD OF RECORD.   Wa

EXTREMES .  1967-68 :

Sediment loads:

Period of record: 
Water temperature

Sediment loads: 
1967.

REMARKS.   Maximum obs 
to Dec. 1, Dec.

DAT OCT HC

1 
2 
3
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

AVERAGE

1   

6 17.0 
7 12.0

9 11.0 
10 9.0

1 7.0 
2 10.0 
3 13.0 
4 12.0

6    

8    

0   

5   

6   

8    
9     
0 -  

ty Road W, 2.0 miles west of Baylorville, 2.0 mile

sq mi.

ations: Maximum dally, 1,850 mg/1 June 25; minimu 
Maximum daily, 18,800 tons June 30; minimum daily,

s: Maximum, 34.0°C July 22, 1964; minimum, freezi 
ations: Maximum daily, 4,760 mg/1 June 12, 1966; 
Maximum daily, 148,000 tons June 12, 1966; minimum

evered concentration during water year. 2,250 mg/1 
3, 6, 8-10, 15-17, Dec. 20 to Mar. 7.

SPECIFIC COHDUCTANCE (1IICH01IHOS AT 25°C) DECEMBEF 

V DEC JAN FEB MAR APR

1000 1040 970 720 
1010 970 720 
1000 970 720 
940 950 720 
940 930 720

870 -- 900 830 730 
860 -- 890 810 740 
880 -- 920 690 740 
870 -- -- 660 730 
870 -- -- 890 750

800 1250 -- 700 760 
790 -- -- 730 800 
780 -- -- 730 790 
800 1110 -- 730 790 
830 1230 -- 730

830 1250 1010 700 750 
870 1280 1010 -- 780 
870 1290 1010 -- 750 
800 1350 1000 660 750 
810 1350 940 650 730

810 1350 970 820 730 
870 1320 1040 620 740 
900 -- 1010 820 580 
900 -- 1040 620 600 
910 1320 1020 650

940 1300 1020 650 690 
900 -- 1000 700 740 
900 -- 1010 880 870 

1000 -- -- -- 880 
980 1080 -. 720 650

870 1240 990 740 720

1.0 0 2.0      

3.0    2.0      
.0 2.0    1.0    14.0

.0 3.0          10.0 

.0 3.0          11.0

.0 2.0 0       13.0 

.0 J          15.0 

.0 0          14.0 

.00 0       11.0

.00 0 2.0    19.0 

.0 0 1.0 2.0       

.0 0 1.0 2.0    18.0 

.0 0 1.0 2.0    13.0 

.0 0 1.0 2.0    14.0

.0 0 1.0       18.0 

.0 0 1.0       17.0

.0 0          11.0

.0 0 4.0       13.0 

.0 0       -  16.0

.0 0 1.0       21.0

s downstream from Rock Creek

m daily 
3 tons

ng poin 
minimum 
daily,

, 10 mg/1 Nov. 2. 
Feb. 23.

t on many days during 
daily, 1 mg/1 Jan. 8 
1 ton Jan. 8, 1965,

1967 TO SEPTEMBER 1968 

HAT JUNE JULT

850 710 550 
650 700 620 
600 720 650 
810 750 700 
800 750 720

820 750 
650 .- 720 
850 -- 720 
640 -- 680 
650 .. 680

640 .- 510 
650 -- 520 
870 -- 440 
650 

510

700 -- 500 
700 -- 510 
700 -- 510 
700 -- 520 
700 -- 440

710 .- 510 
710 -- 800 
710 -- 850 
710 -- 850 

660

705 -- 840 
410 .- 550 
710 580 550 
720 510 580 
720 520 880

870

22.0

18.0 
13.0

16.0 
17.0

18.0 
21.0 
2J.O
24.0

19.0 
21.0 
16.0 
14.0 
18.0

19.0
16.0

17.0

16.0 
17.0

20.0

590

   23.0

27.0 26.0 
30.0 26.0

30.0 26.0 
30.0 25.0

26.0 29.0 
24.0 29.0 
23.0 29.0 
24.0    
22.0 29.0

21.0 26.0 
22.0 28.0 
27.0 28.0 
28.0 28.0 
27.0 27.0

29.0 28.0 
24.0 28.0

27.0 30.0 
24.0 29.0

18.0 29.0 
19.0 29.0

23.0 27.0

, 2.2 miles

winter periods 
, 1965. 
Feb. 8-12, 23,

AUG

620 
700 
650 
610 
610

580 
550

510 
590

580 
550 
580 
580 
590

600 
620

670 
700

720 
720 
720 
710 
720

710 
720 
730

640

26.0

27.0

32.0 
31.0

29.0 
26.0

27.0 
27.0 
29.0 
29.0 
28.0

28.0 
27.0

29.0 
33.0

32.0 
28.0 
32.0 
29.0 
28.0

23.0 
20.0 
23.0

SEP

750 
710

690 
720

690 
620

680 
660 
660 
680 
660

670 

870

700 
700 
700 
680

700 
700 
740 
720 
730

690

  

28.0 
23.0

20.0 
23.0

22.0 
19.0

23.0 
23.0 
24.0 
26.0 
24.0

22.0 

25.0

22.0 
22.0 
19.0 
16.0

17.0 
17.0 
17.0 
19.0 
19.0



DES KOINES RIVER BASIN 

05481650 DES MOINES RIVER NEAR SAYLORVILLE, IOWA Continued

DAY

8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

DAY

1
2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
DISCHARGE

(CFS)

176
172
168
168
164

168
188
180
1BO
1B8

160
176
196
196
16B

184
184
204
152
16B

140
168
156
156
160

156
154
152
162
172
180

5296

MEAN

(CFS)

72
66
62
58
54

51
48
46
45
44

45
46
48
53
60

63
64
65
66
70

76
86
92
98

103

105
08
14
20
40
50

OCTOBER

MEAN 
CONCEN 
TRATION
(MG/L)

70
67
76
80
83

66
63
60

160
49

42
170
71
65
57

57
74
67
56
69

58
82
83
58
57

56
55
54
53
52
54

-

JANUARY

MEAN
CONCEN-

(MG/L)

28
 
 
 
 

 
 
 
 
 

30
40
40
91
41

32
33
31
36
33

40
48
30
25
23

24
25
30
45
47
50

MEAN 
LOAD DISCHARGE
(TONS) (CFS)

33 184
31 224
34 216
36 20B
37 192

30 BB
31 84
29 84
78 76
25 76

18 172
Bl 164
38 152
34 144
26 144

28 148
37 144
37 156
23 156
31 160

22 152
37 148
35 148
24 152
25 148

24 135
23 110
22 94
23 110
24 120
26

1002 4789

MEAN

(TONS) (CFS)

1

1

1

155
160
170
175
170

165
160
150
140
130

125
120
115
110
105

100
96
92
88
88

100
105
90
90
95

90
87
86
85

18
20

NOVEMBER

MEAN 
CONCEN 
TRATION
(MG/L)

51
10
64
56
50

64
52
46
38
50

48
54
25
34
34

28
33
41
46
45

38
33
31
40
54

45
47
51
51
40
"

"

FEBRUARY

MEAN
CONCEN-

(MG/L)

54
50
50
47
30

28
51
24
 
~

_
 
 
 
 

36
22
21
30
23

15
13
13
15
15

15
30
24
24
 
 

LOAD
(TONS)

25
6

37
31
26

32
26
23
18
24

22
24
10
13
13

11
13
17
19
19

16
13
16
16
22

16
14
13
15
13
 

563

(TONS)

23
22
23
22
14

12
22
10
11
11

10
10
9
9
9

10
6
5
7
5

4
4
3
4
4

4
7
6
6
 
 

MEAN 
DISCHARGE

(CFSi

130
136
120
136
128

150
152
150
130
120

116
148
180
100
85

140
150
160
160
170

160
100
85

100
115

125
120
110
90
85
75

3926

MEAN

(CFS)

90
95
86

110
135

170
210
256
265
278

260
238
260
247
283

260
270
292
310
292

256
242
238
220
208

200
242
212
212
216
220

DECEMBER

MEAN 
CONCEN 
TRATION
(MG/L)

49
47
41
34
38

20
40
20
19
19

18
22
22
20
21

19
23
19
25
23

30
21
23
20
21

22
23
22
21
24
35

-

MARCH

MEAN
CONCEN-

(MG/L)

25
26
24
25
23

16
75
24
70
71

49
27
22
20
32

72
70
60
50
59

24
23
19
34
38

49
61
63
65
68
50

LOAD
(TONS)

17
17
13
12
13

8
16
B
7
6

6
9

11
5
5

7
9
B

11
11

13
6
5
5
7

7
7
7
5
6
7

274

(TONS)

6
7
6
7
B

7
43
17
50
53

34
17
15
13
24

51
51
47
42
47

17
15
12
20
21

26
40
36
37
40
30



DBS KOINES RIVER BASIN

O5481650 HES KOINES RIVER NEAR SATLORVILLE, IOWA Continued

SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL MAY JUNE

MEAN
DISCHARGE 

DAY rrcci

8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23

26

28
29
30
31

TOTAL

1
2 
3
4
5

6
7
8 
9 

10

13
1*
15

16
17
18
19
20

22
23

25

26

28

31

TOTAL

229
204
212
301
216

229
220
196
176
176

196
200
164
184
200

216
256
260
270
350

330
370
992

1020

979
901
842
 

13051

3940
3280 
2920
2690
2410

1530

1180
1000
823

720
708
816

2210
3690

2220
1890

1380

1150

849

1860

54186

TOTAL DISCHARGE
TOTAL LOAD FOR

MEAN 
CONCEN
TRATION 
(MG/L)

47
42
50
91

260

83
110
71
70
76

83
91
92
80
90

100
120
160
120
130

180
140

1250

270

240
230
220
 

-

JULY

860
590 
500
470
410

270

200
180
170

160
240
330
980

1060
570

310
250

220
210

250

-

FOR YEAR

LOAD 
(TONS)

29
23
29
74

150

51
65
38
33
36

44
49
41
40
49

58
83

110
87

120

160
140
3350

740

630
560
500
 

12319

9150
5190 
3940
3410
2670

1120

640
490
380

310
460
730
5850

10600

2640
1580

890

680

390

1560

67360

(CFS DAYS)

MEAN
DISCHARGE

(CFS) 

708
666
570
537
476

360
380
400
365
370

340
330
296
390
350

310
330
292
283
278

265
252
247 
242
250 

260
278 
260
288
270
290

10933

1840

1540
1320
1250

849
810 
732
660
642

612
542
520
510
445

410 
385
340
350 
325

330
335 
301 
286
285 
280

22961

MEAN 
CONCEN
TRATION

180
190
160
160
120

130
81

100
80
95

91
90
96

190
160

120
67

100
72
97

77
61
56 
65
66 

67
49 
63
74
69
70

-

AUGUST

400

270
230
220

200
180 
130
110
110

120
40
20
00
00

00 
10
81 

290
89

78
68 
71 
70
70 
70

-

LOAD

340
340
250
230
150

130
83

110
79
95

84
80
77

200
150

100
60
79
55
73

55
42
37 
42
45 

47
37 
44
58
50
55

3277

1990

1120
820
740

460
390 
260
200
190

200
200
170
140
120

110 
110
74

270 
78

69
62 
63 
54

53

14707

MEAN
DISCHARGE

306
278
278
278
252

247
238
188
192
270

570
520
360
786
526

972
998
849
920
953

868
786
690 
588

1460 

2130
2320 
3450
4050
4550
 

30873

275

260
345
365 

385

350 
296 
315

355
288 
283
252
238

230
224
270
320
340

360 
370
385 
380
390

405
515 
816 

1040

 

11832

MEAN 
CONCEN
TRATION

72
72
66
72
57

64
74
73
71
98

500
940
480
900

1600

750
490
440
410
340

310
280
260 
240

1850 

1690
1050 
1460
1520
1530
 

-

SEPTEMBER

65

60
150
140 

140

110 
92 

190

120
96 
94
84
87

73
80

110
130
140

150 
160
160 
170
150

150
180 
340 
280

 

-

YEAR (TONS)

LOAD

59
54
50
54
39

43
48
37
37
71

770
1320
410

1910
2270

1970
1320
1010
1020
870

730
590
480 
380

7290 

9720
6580 

13600
16600
18800
 

88192

48

42
140
140 

150

100 
74 

160

120
76 
72
57
56

45
48
80

110
130

150 
160
170 
170
160

160 
250
750 
790

 

5442

170480
194488



E4S DES KOINES RIVER BASIN

05487980 WHITE BREAST CREEK NEAR DALLAS, IOWA

LOCATION.   Lat 41°14'45", long 93°15'50", in NEjNWj sec. 3, T.74 N. , R.21 w. , at gaging station at c 
bridge, 0.5 mile downstream from Kirk Branch, and 2.2 miles northwest of Dallas.

DRAINAGE AREA.   342 sq mi.

PERIOD OF RECORD.   Water temperatures: October 1967 to September 1968. 
Sediment records: October 1967 to September 1968.

EXTREMES.   1967-68:
water temperatures: Maximum, 27. 0°C June 24, Aug. 23; minimum, freezing point on many days duri

March.
Sediment concentrations: Maximum daily, 8,180 mg/1 Apr. 17; minimum daily, 5 mg/1 Feb. 28. 
Sediment loads: Maximum daily, 63,400 tons Apr. 23; minimum daily, less than 0.05 ton Jan. 16,

Sept. 26-29.

REMARKS.   Maximum observed concentration during water year, 9,400 mg/1 Apr. 17. Flow affected by i 
Mar. 14.

g November to

Feb. 28,

e Nov. 26 to

      0000
      0000 
   4.0 0 0 0 0
   4.0 1.0 0 0 1.0
   4.0 0000

   3.0 2.0 0 0 0
   3.0 2.0 000
   3.0 3.0 0 0   
   4.0 3.0 0 0   

1    5.0 3.0 0 0   

   6.0 3.0 000
   9.0 2.0 000
   6.0 1.0 0 0 0
   5.0 000 2.0
   3.0 0 0 0 2.0

   3.0 000 4.0
   4.0 0 0 0 6.'0
   4.0 000 6.0
   4.0 0 0 0 9.0
   4.0 2.0 0 0 6.0

   4.0 0 0 0 3.0
   4.0 0 0 0 1.0
   4.0 0000
   4.0 000 4.0
   4.0 0 0 0 6.0

   4.0 0 0 0 1.0
   2.0 0 0 0 1.0
   0 0 0 0 4.0
   0 0 0 0 5.0
   000    5.0 ] 
      0 0    2.0

LO.O 16.0 19.0 25.0 21.0
3.0 li.O 24.0    21.0 
9.0 17.0 22.0    22.0
8.0 14.0 23.0    22.0
6.0 13.0 23.0    24.0

6.0 1S.O 24.0    26.0
0.0 13.0 24.0    26.0
4.0 12.0 24.0    26.0
6.0 12.0 26.0    26.0
9.0 13.0 26.0    23.0

9.0 14.0 18.0    21.0
3.0 17.0 17.0    20.0
4.0 17.0 18.0    20.0
1.0 21.0 18.0    22.0
2.0 22.0 18.0    22.0

3.0 19.0 21.0    23.0
0.0 18.0 20.0    23.0
3.0 18.0 18.0    22.0
4.0 13.0 22.0    22.0
2.0 12.0 23.0    23.0

2.0 13.0 26.0    26.0
3.0 12.0 26.0    26.0
9.0 2.0 26.0    27.0
7.0 4.0 27.0 2 .0 21.0
8.0 6.0 26.0 2 .0 24.0

7.0 5.0 19.0 2 .0 22.0
0.0 3.0 18.0 2 .0 19.0
4.0 3.0    2 .0 19.0
2.0 5.0    2 .0 19.0
3.0 6.0    24.0 19.0
   i.O    22.0   

!0.0
19.0
19.0

17.0
9.0
8.0
8.0
8.0

7.0
6.0
6.0
6.0
8.0

__
7.0
6.0
7.0
4.0

6.0
6.0
8.0
7.0
4.0

4.0
3.0
4.0
6.0
4.0

DATE

APR. 4 
APR. 4 
APR. 17 
APR. 23 
JUNE 11 
JULY 24

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMENT DISCHARGE AND PARTICLE-SIZE, APRIL TO JULY 1968 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; D, DECANTATION; 
N, IN NATIVE WATER; P, PIPET; S, SIEVE; V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

WATER
TEM- SUSPENDED 
PER- CONCEN- SEDIMENT 
ATURE DISCHARGE TRATION DISCHARGE

TIME

1300
1300
0800
0800
0800
1220

(CFS) (MG/L) (TONS/DAY) .002 .004 .008 .016 .031 .062 .125..250 .500 1.00 2.00 SIS

122
122
276

6470
440
74

3410
3410

10100
2940
3040
7770

1120
1120
7530

51400
3610
1550

64 85 95

86 95 100
51 56 63 72 85

SPWC 
SPN 
SPWC 
VPWC 
SPWC 
SPWC



DBS KOINES RIVER BASIN 

05487980 WHITE BREAST CREEK NEAR DALLAS, IOWA--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
(WHERE NO DAILY CONCENTRATIONS ARE REPORTED, LOADS ARE ESTIMATED)

MEAN
DIS

CHARGE
(CPS)

2.2
a.o
1.7
2.1
4.1

3.2
3.9
3.5
3.6
4.2

2.9
2.6
2.6
4.1

13

29
32
13
9.5
7.8

7.9
16
16
13
6.3

6.3
6.9
6.6
8.5

36
24

294.5

9.0
7.2
5.8
4.5
3.5

2.7
2.1
1.6
1.2
.90

.70

.54

.40

.40

.40

.40
1.1
2.5
5.4
9.0

12
15
18
22
30

45
70

110
140
110
92

MEAN
CONCEN- TON
TRATION PEB
(MG/L) DAY

24 0.
23
13
100 35.
340 34.

100
110 1.
47
48
37

36
62
71

100 Bl.
390 320

690 375
590 361
340 B12
290 7.4

MEAN
3 DIS

CHARGE
(CFS)

26
24
25
25
16

4
2
1
1
1

2
2
1
1
1

11
12
12
12

290 6.1 12

190 4.1 12
190 8.2
120 5.2
110 3.S

12
13
12

120 2.0 12

110 l.£
94 1.8
27 .5
80 1.8
560 375
320 21

12
9.6
8.0
9.0
7.0
--

322.7 397.6

JANUARY

24 0.6
20 .4
27 .4
20 .2
24 .2

31 .2
33 .2
46 .2
51 .2
70 .2

84 .2
47 .1
60 .1
54 .1
50 .1

44 T
45 .1
87 .6
66 1.0
500 12

300 9.7
120 4.9
150 7.3
110 6.5
100 8.1

83 10
71 13
87 26

240 91
240 71
360 89

76
64
54
46
40

33
28
23
19
16

13
11
9.0
7.6
6.4

5.2
4.4
3.6
3.0
2.8

2.7
2.7
2.7
2.7
2.7

2.8
3.0
3.4
3.8
__
 

MEAN
CONCEN- TO*
TRATION PEB

MEAN
S DIS

CHARGE
(MG/L) DAY (CFS)

180 13
140 9.
35 2.
35 2.
99 4.

64 2.
52 1.
55 1.
48 1.
58 1.

7.8
1 8.6
4 9.6
4 7.8
3 7.0

4 8.6
7 10
6 11
4 10
7 11

60 1.9 12
66 2.
65 1.
63 1.
55 1.

38 1.
31 1.
23
30 1.
22

19
19
20
26
11

14
10
11
10
8

..

58.

FEBRUARY

140 29
140 24
130 19
160 20
52 5.

1 13
9 11
9 9.6
6 8.8

1 9.2
0 10
8 11
0 2
7 4

6 6
6 9
7 1
8 8.6
4 6.8

5 7.8
3 7.0
2 6.4
2 6.8
2 7.2

7.8

5 306.4

4.0
4.5
5.0
5.6

5 8.0

60 5.3 12
69 5.

110 6.
49 2.

2 16
3 20
5 25

86 3.7 18

14
14
12
13
15

23
69
31
14
22

26
20
15
19
13

21
22
5 T
7 .]

__
--

13
9.0
8.2

16
21

19
19
21
26
22

17
15
14
13
14

14
14
14
13
12
12

MEAN
CONCEN
TRATION
(MG/L)

9
8

17
18
40

15
19
18
22
21

19
20
24
30
20

26
20
17
20
21

47
57
56
56
27

26
22
17
21
21
22

-

MARCH

6
49
43
39
22

SO
46

200
400
500

490
460
450
160
170

160
97

120
100
84

75
83
21
34
29

36
40
43

120
87

100

TON
PER
DAY

0.2
.2
.4
.4
.8

.3

.5

.5

.6

.6

.6

.7

.7

.8

.5

.6

.5

.5

.6

.8

2.0
2.9
1.7
1.3
.5

.5

.4

.3

.4

.4

.5

21.7

0.1
.6
.6
.6
.5

1.6
2.0

11
27
24

17
11
10
6.9
9.6

8.2
5.0
6.8
7.0
5.0

3.4
3.4
.8

1.2
1.1

1.4
1.5
1.6
4.2
2.8
3.2

TOTAL 723.34 -- 353.6 491.5 

B COMPUTED PROM ESTIMATED CONCENTRATION GRAPH.



BSO DBS KOINES RIVER BASIN 

05487980 WHITE BREAST CREEK NEAR DALLAS, lOWA-.Contlnued

SUSPENDED SEDIMENT, WATER TEAR OCTOBER 1967 TO SEPTEMBER 1968 
{WHERE NO DAILY CONCENTRATIONS ARE REPORTED, LOADS ARE ESTIMATED)

MEAN 
DIS 
CHARGE
(CFS)

14
19
35
89
105

45
31
28
24
22

22
21
21
45
32

38
182
80
66
432

505
327
5640
4070
1510

352
233
168
129
103
--

14388

9.2
14
8.2
5.7
4.2

11
57
21
9.3
5.0

3.1
3.1
3.1
3.1
3.1

18
79
41
32
13

6.4
4.0

17
98
18

5.1
3.4
6.2
5.2
3.1
2.5

MEAN MEAN MEAN 
CONCEN- TONS DIS- CONCEN 
TRATION PER CHARGE THATION
(MG/L)

83
35

1080
4390
2100

550
420
410
440
340

310
290
140

1350
200

1000
8180
1100
700

4450

4110
1530
4870
2900
2300

1400
600
400
400
610
--

DAY (CFS) (MG/L)

3.1 85 180
1.8 71

S240 5!
S1130 4f

180
> 170

86
S680 42 100

867 38 63
35 31
31 4
29 3

) 140
I 130
1 280

20 31 47

18 29 54
16 2"
7.9 2

3230 5

51
I 58
I 120

17 53 66

100 74 11
S4410 4
240 2:
120 If

) 170
61

210
S5570 14 74

S6310 13 76
4180 1C

S63400 1
31900 I"

68
> 55

61
9380 13 61

B1330 21 62
380 2'
180 1
140 1
170 i:

IS

I 64
r 60
> 58

61
63

130335.8 1022

JULY

160
__
_.
__
--

..
__
 
__
--

..
_^
_ 
 
--

..
__
__
__
--

_.
__
__

1800
600

400
320
320
300
130
130

4.0
6.0
3.5
2.5
1.8

5.9
200
26
10
2.0

>B'.B

.8

.8

.8

29
320
100
35
7.0

3.5
1.7

23
B480
B29

B5.5
2.9
5.4
4.2
1.1

AUGUST

.5 130

.8 86

.4 84

.4 83

.2 65

.8 68

.9 69

.1 89

.8 90

.5 93

.8 93

.8 90

.5 90

.3 68

.4 75

.4 81

.4 71

.2 72

.95 72

.73 67

.51 73

.51 67

.40 63

.40 140

.62 72

.84 81
L.I 80
.73 190
.51 63
.62 67

.9 9.8 300

TONS 
PER
DAT

41
34
27
11
11

6
14
15
28
3

4
3
3

17
9

2
18
3
10
2

2
2
2
2
2

3
4
2
2
2
2

295

MEAN 
DIS 
CHARGE
(CFS)

19
15
9
7
.4
.6

5.8

.5

.9

.2

.7

.8

.4

.2

.8

.8

.7

.4

.2

.8

.1

.5

.1

.8

.3

.1

.0

.3

.9

.4

.3

.3
1.4

1

1
1
1

B7

.4

.9

.0

.9

.1

.7

.4

.6

.4

.3

.3

.3

.2

.2

.1

.1

.1

.1

.2

.1

.2

.2

.4

.1

.1

.9

4
3
3
2

40

293
273
67
28
15

11
9
7
6
5

5
4
4
3
3

5
5
5

30
15

910

6
2
1
2
4

1
1

1

1

.5

.7

.2

.8

.2

.9

.9

.9

.4

.7

.1

.8

.8

.2

.6

.0

--

.5

.2

.5

.3

.3

.9

.7

.1

.79

.75

.81

.68

.53

.39

.39

.40

.37

.51

.5

.95

.61

.6

.98

.48

.42

.31

.25

.22

.12

.07

.08
 

MEAN
CONCEN- TONS 
THATION PER
(MG/L)

57
67
77

130
130

130
180
190
240

1230

7720
7090
2100
1500
370

380
380
160
150
100

96
110
82
88
88

110
120
100
500
200
--

DAT

2.
2.
2.
2.
2.

1.
1.
1.
1.

S600

S7440
35120
380
110
15

11
9.
3.
2.
1.

1.
1.

1.
1.
1.

40
8.
-

9
7
0
7
0

6
8
6
8

4
4
8
6

4
4
9
9
9

5
8
4

*
-

13970.6

SEPTEMI

100
50
31
31
5t

64
72
63
60
53

56
150
110
87
57

54
52
46
49
48

45
46
42
45
65

62
72
67
50
53
 

JER

1.
^
B

f

T
T
T
T
T

-

B COMPUTED FROM PARTLY ESTIMATHD CONCENTRATION GRAPH. 
S COMPUTED BY SUBDIVIDING DAY. 
T LESS THAN 0.05 TON.



DES KOINES RIVER BASIN 

05490600 DES KOINES RIVER AT ST. FRANCISVILLE, HO.

County Highway B at St. Francisville,LOCATION. Lat 40°27'45", long 91°34'00", Clark County, at bridge on 
8 Biles upstream from Sugar Creek.

PERIOD OF RECORD. Chemical analyses: August to September 1967 (mis ella s), October 1967 to September

and 

1968.

*»G- PO- 
OI S- MAN- CAL- NE- TAS-

OATE (CFSI 
OCT. 
IT... 35V 

NOV. 
09... 1270 

MAR.

4PR.

M4V

JUNE
le... i35r

JULY

1U&.

SEPT. 
14... 1190

0 
DC

NO
Q

 1A 
0 

AP 
0 

MA 
0 

JU 
1 

JU 
3 

AU 
0 

SE 
I

FLUO- 
RIOE 

DATE <FI 
OCT. 
17... .3 

NOV. 
09... .4 

MAR. 
06... .3 

APR. 
09... .3 

MAY 
07... .3 

JUNE 
18... .3 

JULY 
09... .7 

AUG. 
06... .6 
SEPT. 
19... .5

LOCATION.  Lat 40° 
bank 90 ft doi 
Brush Creek.

DRAINAGE AREA.  40 

PERIOD OF RECORD. -

DIS 
CHARGE

OCT. 
17... 332 

NOV. 
09... 123 

MAR. 
06... 37 

APR. 
09... 108 
MAY 
07... 51 

JUNE 
IB... 12 

JULY

AUG. 
06... 6.6 

SEPT. 
18... 25

(5102) (FE> («N> (CA) (MG) (NA) (K) 

5.6 .59 .04 31 8.5 6.6 5.0 

3.7 .04 .02 72 21 20 5.1

.7 »16 .0* 47 18 26 5.4 
SPECI 
FIC 

C'IND- CHEM- PFR-

... 272 7.1 50   7.6 73 

... 588 7.8 10 5.6 13.0 107 

... 736 7.2 8 61 17.6 134 

... 635 9.2 5 46 13. « 131 

... 544 8.0 11 49 IP. 6 103

... 565 7.4 15 31 15.6 195 
Y 

606 7.9 18 21 7.2 91

... 508 7.6 fl 38 14.8 200

METHY- DIS- DIS-

1.5 .31      .03 158 .21

«2 .08 .14 .71 .05 288 .39 

FOX RIVER BASIN 

OS49SOOO FOX RIVER AT WAYLAND, HO.

23'45", long 91°35'50", in NlJ sec. 31, T.65 N. , R.6 W. , Clark 
mstream from bridge on U.S. Highway 136, 0.8 mile west of Way

0 sq mi, approximately.

-Chemical analyses: August to September 1967 (miscellaneous) 
MAG- PO- 

MAN- CAL- NE- T«S- 
S1LICA IRON GANESE CIUM SIUM SODIUM S!UM

9.1 .34 .06 26 6.2 10 6.6 

13 .11 .10 55 13 12 *.7 

6.0 .34 .28 74 18 21 3.8 

9.4 .07 .09 62 14 14 4.6 

6.9 .00 .13 78 20 19 4.2 

7.6 .05 .30 78 17 18 5.4

4.4 .21 .44 55 17 42 8.9

BICAR- CAR- CHLO-

(HC03I (C03) (SU4) <U) 

10(1 0 39 o 

ISO & 135 16

158 0 BO 27

SOP 14 

30 7 

13 4 

32 16 

32 14 

1.0 27 

84 2* 

2" 32

OIS-

1*90 113 3ft R?

918 191 62 13P

County, at gaging station on left 
land, and S miles downstream from

, October 1967 to September 1968.

BICAR- CAR- CHLtl- 
BONATE BONATE SULFATE RIOF 
(HC03I (C03I (S04I (CLI

86 C 30 10 

152 0 78 5. 

199 0 125 7. 

165 P 104 5. 

244 0 109 6. 

257 0 84 8.

258 0 61 23

4

9 

8 

6 

6 

1

P



FOX RIVER BASIN 

OS495000 FOX RIVER AT WATLAND, MO. Continued

ANALYSES IN MILLIGRAMS PER LITER. WATER YEAR OCTOBFR 1967 TO SEPTEMBER 1968 
SPECI 
FIC 

CONO- CHEM- PEP,-

DATE

OCT.

NOV.

MAR.
06... 

APR.
09... 

HAY

JUNE
18...

JULY

AUG.

SEPT.
18...

UCTANCE

D«TE MHOSI
OCT.
17... 226

NOV.
09... 426

MAR.
06... 5T2

APR.

MAY
07... 606

JUN5

JULY
09... 537

AUG.
06... 450
SEPT.

FLUO- PHOS-

(Fl (N03I (P04I

.2 .0 .22

.1 .0 .06

.2 1.4 .23

.4 .3 1.2

7.1 80   9.1 78 450 14

7.9 10 19 11.7 91 ? >  >

7.4 4 12 11.5 83 2.0 7

8.1 7 14 9.8 98 12 16

7.6 8 23 11.6 149 2P 78

7.6 8 5.9 9.9 132 2" '1

METHY- 01 S- DIS- OIS-

NITRO- NITRO- ACTIVE (RESI- (TONS (TONS HARD- RON4TE

SALT RIVER BASIN

05508000 SALT RIVER NEAR MEW LONDON, MO.

LOCATION.   Lat 39°36'44", long 91°24'30", in NE}NW} sec. 36, T.56 N., H.5 W. , Halls County, at gaging stati 
left bank 180 ft upstream from upstream bridge on dual U.S. Highway 61, 2 miles north of New London, 8 
upstream from Spencer Creek, and at mile 35.5.

ALKA
LINITY

71

211

212

miles

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

OC .
1 ...

NO .

Mt .
0 ...

AP .

Mt
0 ...

JU E
I ...

JU Y
0 ...

AU .
0 ...

SE T.
I ...

DIS
CHARGE SILICA IRON

2260 6.8 .57

136 5.3 .02

769 2.2 .20

151 8.0 .85

440 4.7 .18
SPECI
FIC

COND
UCTANCE

DATE MHOSI
OC .

I ... 217
NO .
0 ... 260

MA .
0 ... 558

AP .
0 ... 421
MA
0 ... 431
JU E
I ... 234

JU Y

AU .
0 ... 97
SE T.
1 ... 383

MAG- PO-
MAN- CAL- NE- TAS- 8ICAB- CAP-

GANESE CIUM SIUM SODIUM SIUM 80NATE BONATE SULFATE

.06 26 4.4 8.6 6.5 88 C 24

.18 29 5.3 7.4 4.8 83 0 29

.15 30 5.3 8.2 5.6 92 0 28

CHEM- PER-
ICAL DISS- CENT TUP- TEMP-

7.1 3? -- 7.5 72 18" 14

7.5 41 3.6 11.0 86 13" 5

7.6 2 11 13.4 106 l.P 6

7.6 11 27 9.0 83 29 12

8.0 15 28 11.2 114 8.0 17

7.0 125 51 5.8 67 29 23

7.0 40 28 4.1 4<> 2C4 24

7.8 4 19 8.4 88 15 18

CHLO
RIDE

6.6

6.9

10

1?

7.C.

12

3.5



SALT RIVER BASIN 

05508000 SALT RIVER NEAR NEW LONDON, MO. Continued

DATE (Ft (N03I 

OCT.
16... .4 1.5

NOV.
09... .2 2.4

MAR.

APR.

MAr
07... .2 .4

JUNE
16... .2 4.2

JULY

AUG.
06... .2 1.7

SEPT. 
19... .4 .2

METHY- DIS-

.26 ~   .04 137

.36 .06 .04 .04 166

.25 .22 .47 .03 277

.40 .21 .95 .02 211

.32 .03 1.4 .03 66

.11 .00 .43 .04 233

DIS- DIS-

.19 636 81 11

.23 320 111 32

32 1 8

.38 102 173 45

.29 43R 94 26

.09 4370 40 f>

ALKA-

72

79

126

66

34

126

ILLINOIS RIVER BASIN 

05540500 DU PAGE RIVER AT SHOREWOOD, ILL.

LOCATION  Lat 41°31'20", long 88°11'35", in SEiSwJ sec.10, T.35 N., R.9 E., Will County, temperature recorder at 
gaging station on left bank at Shorcwood, 400 ft upstream from D.S. Highway 52, 3.8 miles downstream from Lily 
Cache Creek, and at mile 10.6.

DRAINAGE AREA. 325 sq mi.

PERIOD OF RECORD. Water temperatures: October 1963 to September 1968.

EXTREMES.  1967-68:
Water temperatures: Maximum, 33.0°C Aug. 7; minimum, freezing point Jan. 8-31, Feb. 3-5.

Period of record:
Water temperatures: Maximum, 36.0°C July 23, 24, 1965, July 10, 25, 1966; minimum, freezing point on many 

days during winter periods.

TEMPERATURE I°CI DF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MONTH

OCTOBER
MAXIMUM
MINIMUM

NOVEMBER

DECEMBER
MAXIMUM
MINIMUM

JANUARY
MAXIMUM
MINIMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH
MAXIMUM
1INIMUM

AP IL
IAXIMUM
INIMUM

MA

INIMUM
JU E

MAXIMUM

JULY
MAXIMUM
MINIMUM

AUGUST
MAXIMUM
MINIMUM

SEPTEMBER
MAXIMUM
MINIMUM

3333333300000000000000000000000
333333300000000000000000000000D

1 1 1 0 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1     ~
1100022211111111111111111111   ~  

24 22 19 21 21 22 23 23 24 21 20 23 24 24 24 24 24 24 23 21 22 24 22 22 23 21 23 22 21 22 23

20 21 26 23 24 23 21 22 22 19 21 23 24 24 24 24 22 22 20 22 23 24 24 23 22 22 21 21 22 22  

AVER 
AGE

14
12

6
6

4
3

0
0

1
1

6
4

13
11

17
15

25
21

26
22

26
21

22
16



2O4 ILLINOIS RIVER BASIN

05541500 ILLINOIS RIVER AT DRESDEN ISLAND, ILL.

LOCATION. Lat 41°23 t 53", long 88°18'45", in SEjNWj sec.28, T.34 N., R.8 E., on downstream side of Dresden Island 
navigation dam, 1.5 miles below the confluence of Des Plaines River and Kanakee River.

DRAINAGE AREA. 6,480 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: June 1967 to September 1988.

EXTREMES. 1967-68:
Water temperatures: Maximum, 33.0°C Aug. 7; minimum freezing point on many days in December.

Period of record:

DAY APR MAY 

MAX MIN MAX MIN

1 
2
3

5

7

10

15

17 
18 
19
20 

21
22 
23

25

26
2 7 
28 
2q 
30

4VG

JUN 

MAX MIN

19.0 18.5 
20.0 19. 0 
22.5 20.0 
23.5 22.5
24.0 23.5

25.5 23.5

 

20
27.5 27.0

28.0 26.5 
26.5 26.0 
26.0 25.0
27.5 25.5

25.0 24.0 
25.5 24.5

25.5 24.0

25.0 24.0 
25.0 24.0 
25.0 25.0 
26.0 25.0 
27.0 25.0

25.2 24.1

JUL

M4X MIN

28.0 26.0 
28.0 27.0 
27.0 25.5 
25.5 24.0
25.5 24.0

26.0 ?4.0

28.5 27.0

26.5 25.5

27.0 26.5 
27.5 27.0

30.0 2S.5

30.5 29.0

31.0 30.0 
30.0 28.0 
29.0 28.0 
20.5 28.0 
29.5 27.5

AUK 

MAX

30.0 
30.5 
30.0

30.0

29.0

28.5

27.0

28.0 
28.0

25.5

27.0

27. 
27. 
24. 
26. 
26.

28.5 
29.5 
29.0

27.5

27.0

25.0

27.0 
26.5

23.5

25.0

26.0 
?3.0 
23.0 
24.0 
24.0

mber 1967.

SEP 

MAX MIN

24.0 22.5 
25.0 23.5 
24.5 24.0 
24.5 23.5

25.5 24.5

25.0 23.5

26.0 25.0

27.0 26.0 
27.0 26.0 
27.5 26.0
27.0 27.0 

28. 0 25.0

25.0 24.0

23.0 22.0

22.5 22.0 
22.0 20.0 
20.0 18.0 
18.0 17.0 
19.0 17.0

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

\
\
5

6
7
8
9
0

1
2
3
4
5

6
7
e
9
0

1
?2
>3
4
5

26
27 
>8
29
30

0.0 
1.0
2.0 
3.0
3.0

2.0
1.0
1.0
9.0
7.0

7.0
6.0
6.0
R.5
8.5

R.O
6.0
5.5
5.0
5.0

5.0
5.0
5.0
6.5
6.0

3.0
3.0 
3.0
2.0
2.0

8.0 
0.0

1.5
2.0

1.0
9.5
9.0
7.0
6.5

6.0
5.0
5.0
6.0
7.5

5.5
5.0
5.0
3.5
4.0

4.0
4.0
4.0
5.0
3.0

2.0
2.0 
2.0
0.0
0.0
1 R

12.5 
12.0

9.5
8.5

6.5
7.5
n.o
9.0

10.0

11.5
12.0
10.0
9.0

8.0

7.5
10.0
8.0
8.5
7.5

7.5
8.0
7.5
«.o
9.0

8.5
n.o 
5.5
5.0
5.0

11.5 
10.0

8.5
6.5

5.5
6.0
6.0
7.0
8.0

10.0
10.0
7.5
7.5
7.0

5.5
7.0
7.5
7.0
5.5

6.0
7.0
6.0
6.0
6.5

7.0
5.5 
3.0
3.5
3.5

5.0 3.0 
6.0 4.0

5.0 3.0
5.5 3.0

6.0 5.0
6.0 5.0
6.0 5.0
7.0 5.0
7.5 5.0

6.0 3.0
5.0 2.5
3.0 2.5
2.5 1.5
1.5 0.0

1.0 0.0
1.0 .5
1.5 .5
2.0 1.0
3.0 1.5

5.0 2.5
2.5 0.0
1.0 0.0
1.0 0.0
0.0 0.0

0.0 0.0

0.0 0.0
0.0 0.0
1.0 0.0

5.0

4.5
4.5

4.0
5.0
8.5
9.5

10.5

9.0
7.0
6.5
6.5
7.0

8.0
8.5

10.5
10.0
I 0.0

9.0
  -- -- .-- 8.0

7.0
6.5
7.0

1.0
7.5 

5.0 3.0 5.0
5.0 3.0 6.0

6.0 
6.5

3.0 
3.0

3.0
?.5

2.5
3.5
3.5
7.5
8.0

7.0
5.5
4.5
4.5
5.0

6.0
7.5
7.5
0.0
9.0

7.5
6.0
5.0
5.0
5.5

7.0 
11.0
12.5
13.5
13.0 
1 5 .O



ILLINOIS RIVER BASIN 

05541500 ILLINOIS RIVER AT DRESDEN ISLAND, ILL. Continued

AP

MAX

0.5

0.0

1.5
3.0

4.0

5.5

5.0

6.0

7.0 
8.0

14.9

R MAY

MIN

8.5

S 0
R.5 
9.0
0.0 
1.5

4.0

2.5

4.0 
4.0
3.5

6.5

2.0

5.0 
6.0

-

JU N

MAX ' UN MAX M

9

0

fl

2
1

0

2

7
6 

7

7

1

'

0

.0

.5

.5

.0

.5

.0 

.5

.5

.5

.0

.0

.0

.0 

.5

.0 

.0

.0

.0

.0

.0

R

p
q
R

7

H

0
0
0
1

H

7 
5

5

6

"

7

5

0
0
0

^
0 
5
0

0
0
5
5

5

0 
.0
5 

0
.0

.0

.0

.5

20.

?1.
23.
25.

26.
27.
29.
30.
29.

2".
27.
27.
27.

26.

2s. 
26
26. 

27.
2K

5

0
5
0

0
5 
0
0
0

^
0
5
0

5

0
5
0 

5
0

29.0

20.0

"

1R

20
21
23

24
26 
27
2*

27

26
26
26

25

24
25
25 

26
27

27

IB

JUL

IN

.5

.0

.0

.5

.0

.0

.0

.'o

.0

.0

.0

.0

.0

.0 

.5

.0

.0

.0

.0

.0

--

AMP

MAX MIN MAX M

22.5

23.5
23.5
?4.0

25.0
25.0 
25.0
26.0 
26.0

2fl .0
29.0
29.0
29.0

30.0

31.0 
31.0
31.0 

31.0
31.0

31.0

30.0

2ft. 5

22.0

22
22

0
.5

22.5

23.5
25
24
74 
?5

25
27
2R
2B

2B

29

29 

30
30

29

29

27

.0

.0 

.0

.5

.0

.0

.0

.5

.5 

.5

.0

.0

.0

.0

.5

27.5

3D.O
30.0
30.5

31.5
33.0 
32.5
31.0 
31.0

2fl.O
29.0
30.0

30.0

27.0 
25.5
27.0 

20.0
30.0

31.0

27.0

76.0

27

2B

30

31

29

2R

?5 
25

27
?o

N

0

0

0

0

0

.5

.0

.5

.0

.0

.0

26

25 
75

.0

.0 

.0

M

26

26

26

25

74

76

26

25

25

25

25

23

SFP

AX

.0

.0
 s

.0

 '"

.0

.0

.0

.0

.0

MIN

25.0

25.0

25.0

23.5

25.5

23.0

23.0

?4.0

23.0
22.0

ILLINOIS RIVER BASIN

05553700 ILLINOIS RIVER AT STARVED ROCK, ILL. 

LOCATION. Lat 41°19'29", long 88°59'02", in SWiSWj sec.15, T.33 N., R.2 E., on upstream side of Starved Rock

THEMES .   1967-68 :

Period of record:

OAY APR 

MAX MIN

1

5

6

10

11
12 
13

15

16 
17 
1ft

20

21 
22

25

26

30

ml, approximately.

MAY

24,

24.

26,

27, 
26.

28.

:: :: \i\
27.

27. 
27.

26.

26.

26.

26

J

AX

.5

.0

.5

.5

.5

.0

.0

0 
0

5

5 
0
0

0

5 
5

UN 

MIN

20.5
21.5

23.5

24.0
24.0

24.5

25.5

26.5 
26.5

25.0

26.0 
24.5
25.0

24.0

25.0 
25.0

J 

MAX

27.0
27.0
27.0

26.0

26.0
25.5

27.0

27.0 
27.0

2H.O

28.0 
20.0
20.0

30.0

29.0 
29.0
29.0

UL 

25
26
25,

24,

23,
24

2R.

25, 
25.

26.

26. 
26.
27.
77.

7fl.
2R.

27. 
27.
26.

IN 

.5

.5

.5

.0

,5
.0

.5

,0 
5

0

5
5
5
5

0
0

5
5
5

29,
30
30,

30,

30.

7«:

7«.

27. 
27.

27.

?7. 
26.
25.
26.

26.
76.

24.

24.

A 

sx

.0

.0
,0

,0

,n
.0

.0

,5
5

5

0 
0
5
0

5
5

Cl
S

ur,

MIN 

27.5
2S.5
29.0

2".0

29.0
27.5

26.0

26.0 
26.0

25.5

25.0 
25.0
24.0
74.0

24.0
24.0

72.0
24. S

23.0

S

25.0
25.0

25.0

26.0

24.5

24.0 
24.5

27.0

27.0 
26.5
26.0
75.0

22.5
27.5

20.0 
20.0

 

bP

MIN

23.0
23.5

23.0

23.5
24.5

?3.0

?3.5

23.0 
73.5
24.0 
76.0

26.0 
25.0
25.0
23.5

21.0
21 .5

19.0

1S.O

23.0



ILLINOIS RIVER BASIN 

06553700 ILLINOIS RIVER AT STARVED ROCK, ILL. Continued

»Y

2 
3 
4
b

6

8

0

1
2
3
4
b

6
7
8
9
0

1
2

4

6
7 
8
9 
0
1 

G

OCT

MAX HIN MAX

20. D 
21.0 
22.0
22. b

22. b

2Kb

18. b

17. b
17. b
16. b
17. b
18.0

lfi.0
18. b
18.5
17.0
16.0

lb.0
15.0

16.0

13. b
12. b 
12. b
12.5

17.4

8.b 14.0 
9.D 13.0 
0.5 11.0
2.0 10.0

1.5 9.0

9.5

7.0 10.0

7.0 11.0
6.5 11.5
5.5 11.5
5.5 10.5
7.0 11.0

7.5 10.0
8.0 9.5
7.0 9.5
6.0 10.0
5.0 10.0

4.0 9.0
4.0 9.5

5.0 8.5

NOV DEC JAN FFB MAR

HIN MAX MIN MAX MIN MAX MIN MAX MIN

13.0 7.0 6.5 1.0 0.0 
11.0 7.0 7.0 
10.0 7.0 6.5
9.0 7.5 6.5

7.5 8.5 7.5

R.S 8.5

9.0 9.5 R.5

10.0 9.0 B.5
11.0 9.0 R.O
10.5 9.5 8.0
10.0 8.5 R.O
10.0 B.O 6.0

9.5 6.0 5.0
9.0 6.0 5.5
9.0 6.0 5.0

.0 3.0 
.0 3.0 
.0 2.0
.0 2.5

.0 3.0

.0 4.0

.5 5.0

.0 5.5
.5 5.5
.5 5.0
.0 5.0
.0 5.0

.0 5.5

.0 6.0

.0 7.0
9.0 6.5 6.D         10.0 S.O
B.5 7.5 6.5         10.0 10.0

R.5 B.5 7.5         10.0 R.5
9.0 8.5 6.5         8.5 R.O

R.O 5.0 5.0

40 95 85 50 0 "*

2.5 7.0
2.0 7.0

2.0

6.0 3.0 2.0     3.0 2.5 12.0 10.0
6.0 2.5 1.5     3.0 2.5 13.5 11.5

1.5 1.0         14.5 14.0

3.0

3.0

0.5 
1.0
1.0 
2.0

3.5 
4.5 
4.5

4.0

3.5 
3.5

3.0

2.5

6.0 

13.5

12. B

10.5 

9.0

10.0

12.0 
13.5 
13.5

13.0

13.0 
12.5

11.5

11.0

14.5 

12.1

8.0

8.0 

7.5

7.5

9.0 
9.0 
0.0

0.0

6.5 
5.5

7.0

6.5

6.5 
7.0

17.3

7.0 20.0

6.5 22.5 

6.5 23.5

6.5 26.5

6.0 26.5 
R.D 25.5 
R.O 25.0

7.0 25.0

5.0 24.0 
4.5 24.0

5.5 25.5

6.0 20.5

5.5 21.0 
6.0

6.0 23.6

18.0

21.0 

22.5

25.0

25.5 
24.0 
23.5

23.0

22.5
23.0

24.0

18.0

19.5 

32.0

22.0

22.5 

23.5

24.0

26.0 
27.0 
28.0

29.0

29.0 
30.0

29.5

29.0

Z*tfi 
27.0

liiT

20.5

21.0 

22.0

23.0

25.0 
25.5 
27.0

27.5

28.0 
28.5

28.5

28.5

27.0 
27.0

25.6

27.0

28.0 

29.5

30.5

28.0 
2B.O 
28.0

28.5

27.0
27.5

28.0

27.0

25.5 
25.5

28.1

25.5

27.0 

27.5

29.5

27.5 
26.0 
26.5

26.0

26.0 
26.0

27.5

25.5

25.0 
25.0

26.8

25.0

25.0

25.0

25.0 
24.0

23.5

22.5 
23.0 
24.0

24.0 
24.0

24.0 
22.0

23.0

25.0

23.0 
23.0

22.5 

23.7

24.0

23.0

24.0

23.5 
23.0

23.0

21.5 
21.5 
22.5

23.0 
23.0

22.0 
20.5

21.5 
23.0

24.0 
23.5

22.5 
22.0

21.5 

22.7



ILLINOIS RIVER BASIN 

05585300 ILLINOIS RIVER AT LA GRANGE LOCK AND DAM, ILL.

LOCATION.   Lat 39°56'24", long 90°32'06", in sec. 7, T.17 N. , R.I W. , on right lock wall of La Grange 
and dan, 5.2 miles downstream from La Moine River and at mile 80.2.

navigation lock

DRAINAGE AREA. 25,000 sq mi, approximately.

PERIOD OF RECORD. Water temperatures: June to September 1968.

EXTREMES. June to September 1968:
Water temperatures: Maximur . 30.0°C Aug. 23; sinimum, 19.5°C June 29, Sept. 19,
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MISSISSIPPI RIVER MAIN STEM 

05587500 MISSISSIPPI RIVER AT ALTON, ILL.

LOCATION.--Lat 38°53'06", long 90°10'5l", NEj sec.14, T.5 N., R.10 W., Madison County, near left bank 
dam 26 at Alton, 7.7 miles upstream from Missouri River and at mile 202.7 upstream from Ohio River.

DRAINAGE AREA.--171,500 sq mi, approximately.

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

EXTREHESi--June to September 1968:
Water temperatures: Maximum, 29.5°C July 23, 24, Aug. 22, 23; minimum, 20.0°C Sept. 20, 21, 22.

TEMPERATURE (°C) OF HATER, JUNE TO SEPTEMBER 1968
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ANALYSES OF SAMPLES COLLECTED AT IIISCELLAMEOUS SITES IN MINNESOTA 

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

DATE

AUG. 1 
SEP. 0 
SEP. 3

SEP. 3

AUG. 1 
SEP. 3

SEP.

OCT.

OCT.

OCT.

DEC. 
APR.
JUNE

APR. 
SEP.

OCT. 
SEP.

OCT. 
SEP.

OCT. 
SEP.

SEP.

APR.

OCT. 
SEP.

OCT. 
DEC. 
HAY

OCT.

OCT.

OCT.

OCT.

OCT.

AUG.

SEP.

6 
5

0

4
0

05

25

24

24

21 
09 
20

10 
24

25

19 
25

12 
19

12

29

20 
26

06 
01 
01

31

17

16

17

17

29

05

MAG- PO- ALKA- 
DIS- TEMP- TOTAL CAL- NE- TAS- BICAR- CAR- LINITY CHLO- FLUO- 

CHARGE ERATURE SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE RIDE RIDE NITRATE 
(CFS) (DEC C) (SI02) (FE) (CA) (MG) (NA) (K) (HCO3) (CO3) CACO3 (SO4) (CL) (F) (NO3)

RED RIVER OF THE NORTH BASIN 

05033900 PELICAN RIVER AT DETROIT LAKES (LAT 46 48 37 LONG 095 49 42) 

2 1 19 12 .04 69 33 9.2 3.7 357 0 293 32 5.6 .2 .2 
1.2 13 6.9 .05 57 34 9.2 4.4 330 0 271 26 6.0 .1 .1

.2

1.1 
1.2

050:

5.

13

21

21

374 
929 

2030

14 
38

210

22 
673

24 
512

449

13860

2. 
1070

700 
844 
50

389

44

22

22

5.

39

327

05033940 PELICAN RIVER TRIBUTARY NEAR DETROIT LAKES (LAT 46 46 52 LONG 095 48 01) 

5 13 27 .04 75 34 6.7 3.2 382 0 313 13 11 .3 

05033960 SUCKER CHEEK NEAR DETROIT LAKES (LAT 46 46 25 LONG 095 48 23) 

15 23 .03 69 28 3.6 2.3 339 0 278 13 3.6 .2 
13 25 .05 75 28 3.5 2.8 358 0 294 12 3.6 .2

05040500 PELICAN RIVER NEAR FERGUS FALLS (LAT 46 20 10 LONG 096 07 00)

6.6 .03 56 39 16 6.3 356 0 292 29

05062000 BUFFALO RIVER NEAR DILWORTH (LAT 46 57 40 LONG 096 39 40)

17 .05 89 48 21 6.7 398 2 330 122

05064000 WILD RICE RIVER AT HENDRUM (LAT 47 16 05 LONG 096 47 50)

6 16 .15 71 34 20 4.7 348 5 294 54

05079000 RED LAKE RIVER AT CROOKSTON (LAT 47 46 32 LONG 096 36 30)

1 12 .03 56 21 6.5 3.8 258 0 212 33

26 13 .99 66 21 5.0 3.8 210 0 172 95

05087500 MIDDLE RIVER AT ARGYLE (LAT 48 20 27 LONG 096 49 02)

1 10 .06 48 19 4.3 3.8 182 0 149 54 
12 9.9 .08 83 39 7.3 3.7 356 0 292 79

05094000 SOUTH BRANCH TWO RIVERS AT LAKE BRONSON (LAT 48 43 50 LONG 096 39

05107500 ROSEAU RIVER AT ROSS (LAT 48 54 37 LONG 095 55 18)

9 4.6 .05 63 30 21 2.1 330 0 271 29 
11 14 .20 60 21 5.6 2.7 264 0 217 25

05129000 VERMILION RIVER BELOW VERMILION LAKE NEAR TOWER (LAT 47 57 41 LONG 092

8 1.7 .03 7.9 1.9 1.6 .8 25 0 21 6.5 
18 .0 .05 7.5 2.0 1.4 .8 28 0 23 8.2

05132000 BIG FORK RIVER AT BIG FALLS (LAT 48 12 00 LONG 093 48 00)

11 9.7 .52 24 7.8 2.2 1.2 102 0 84 10

05133500 RAINY RIVER AT MANITOU RAPIDS (LAT 48 38 04 LONG 093 54 47)

9 4.3 .29 15 .5.3 1.6 1.5 58 0 48 13

05134200 RAPID RIVER NEAR BAUDETTE (LAT 48 32 10 LONG 094 33 45)

.4 8 6.1 .05 65 26 12 2.1 293 0 240 50 
11 9.2 .35 26 7.5 .6 1.3 106 0 87 9.7

05211000 MISSISSIPPI RIVER AT GRAND RAPIDS (LAT 47 13 56 LONG 093 31 48)

12 7.6 .03 34 15 7.0 2.1 181 0 148 7.2 
1 11 .04 37 15 7.7 2.4 200 0 164 12 

10 15 .24 37 9.6 23 3.1 ^62 0 133 28

CROW WING RIVER BASIN

05244000 CROW WING RIVER AT NIMROD (LAT 46 39 00 LONG 094 53 00)

4 8.9 .04 39 16 5.2 1.5 208 0 171 2.2

LEAF RIVER NEAR VERNDALE (LAT 46 29 23 LONG 095 00 27)

5 5.7 .03 65 23 6.0 1.9 304 0 249 13

WING RIVER NEAR VERNDALE (LAT 46 26 18 LONG 094 59 48)

8 14 .04 72 22 5.2 1.5 299 0 245 20

REDEYE RIVER NEAR ALDRICH (LAT 46 29 55 LONG 094 54 30)

6 13 .03 66 20 7.0 1.7 302 0 248 5.2

PARTRIDGE RIVER NEAR ALDRICH (LAT 46 24 58 LONG 094 50 24)

,1 8 9.8 .03 70 21 6.6 2.1 297 0 244 20

05270500 SAUK RIVER NEAR ST. CLOUD (LAT 45 33 35 LONG 094 14 00)

19 9.0 .11 43 24 8.3 4.4 222 0 182 27

05286000 RUM RIVER NEAR ST. FRANCIS (LAT 45 19 40 LONG 093 22 20)

19 9.9 .12 36 11 5.0 1.8 174 0 143 8.5
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

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

DIS- DIS- DIS-- SPECI-

DATE

AUG.
SEP.
SEP.

16
05
30

ORTHO
PHOS
PHATE
(P04)

.24

.18

.14

PHOS
PHATE
(P04)

.34

.27

.47

SOLVED SOLVED SOLVED NON- SODIUM
TOTAL SOLIDS SOLIDS SOLIDS CAR- AD-
ALUM- DIS- (SUM OF (TONS (TONS HAHD- BONATE SORP- PER-
INUM BORON SOLVED CONSTI- PER PER NESS HARD TION CENT

FIC
COND

UCTANCE
(MICRO- PH

259

COLOR
(AL) (B) OXYGEN TUENTS) AC-FT) DAY) (CA.MG) NESS RATIO SODIUM MHOS)

RED RIVER OF THE NORTH BASIN
05033900 PELICAN RIVER AT 'DETROIT LAKES (LAT 46 48 37 LONG 095 49 42)
.4 .05 -- 341 .47 1.96 309 16 .2 6
.6 .06 -- 308 .44 1.12 283 12 .2 7
.6 .06 -- 372 .51 2.17 340 25 .2 5

05033940 PELICAN RIVER TRIBUTARY NEAR DETROIT LAKES (LAT 46 46 52 LONG 095 48
SEP.

AUG.

AUG.
SEP.

OCT.

OCT.

DEC.

JUNE

APR.
SEP.

30

14
30

16
05

25

21

20

10
24

.11

.12

.31

.17

05039100 PE

.14

.16

--

.16

.00

.22

.20

.26

.26

.11

--

-

..
.73

1.3 .06 -- 361 .52 .26 328 15 .2 4

05033960 SUCKER CREEK NEAR DETROIT LAKES (LAT 46 46 25 LONG 095 48 23)
.4 .01 -- 311 .43 .96 285 8 .1 3

582
544
622

01)
591

516

8,
8.
7,

7,

8,

:LICAN RIVER AT LAKE HELISSA OUTLET NEAR DETROIT LAKES (LAT 46 43 so LONG 095 53 40 )

.5 .05 -- 214 .30 7.53 182 2 .3 10

.6 .05 -- 217 .30 3.38 181 2 .4 11

05040500 PELICAN RIVER NEAR FERGUS FALLS (LAT 46 20 10 LONG 096 07 00)

.4 .07 -- 339 .48 12.9 300 8 .4 10

05062000 BUFFALO RIVER NEAR DILWORTB (LAT 46 57 40 LONG 096 39 40)

05064000 WILD RICE RIVER AT HENDRUM (LAT 47 16 05 LONG 096 47 50)

05079000 RED LAKE RIVER AT CROOKSTON (LAT 47 46 32 LONG 096 36 30)

.4 .03 -- 264 .42 309 226 14 .2 6

.0 .07 -- 311 .52 2080 251 79 .1 4

05087500 MIDDLE RIVER AT ARGYLE (LAT 48 20 27 LONG 096 49 02)

.4 .02 -- 235 .34 10.1 199 50 .1 4

.4 .06 -- 403 .60 45.4 364 73 .2 4

05094000 SOUTH BRANCH TWO RIVERS AT LAKE BRONSON (LAT 48 43 50 LONG 096 39

OCT.
SEP.

SEP!

OCT.
SEP.

18

25

12

--

.41

"

.43 .6 .05 -- 292 .43 1.38 264 23 .2 6

05107500 ROSEAU RIVER AT ROSS (LAT 48 54 37 LONG 095 55 16)

.73 .4 .06 -- 263 .41 554 235 19 .2 5 

05129000 VERMILION RIVER BELOW VERMILION LAKE NEAR TOWER (LAT 47 57 41 LONG 092

.09 .4 .01 -- 35 .07 3.67 28 7 .1 11

363
377

592

800

448

500

388
640

50)

509
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423 

28 33)

63 
65

7
7

8

8 
7
7

7
8

7
7

8

6
7

,0
,1
.7

,6

,2
,7

.9

.9

.1

.4

.0

.5 

.3

.7

.2
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.7

.1

.5 

.2

10
10
10

2

5
2

5
3

17

20

13

45

2
45

37 
50

47

22 
7

05132000 BIG FORK RIVER AT BIG FALLS (LAT 48 12 00 LONG 093 48 00) 

SEP. 12 .10 -- 1.5 .06 -- 111 .22 193 92 8 .15 170 6.5 130

05133500 RAINY RIVER AT MANITOU RAPIDS (LAT 46 38 04 LONG 093 54 47)

APR. 29 .11 -- 1.2 .02 -- 74 .15 4190 60 12 .1 5 119 6.9 125 

05134200 RAPID RIVER NEAR BAUDETTE (LAT 48 32 10 LONG 094 33 45)

OCT. 20 -- .04 .5 .06 -- 310 .46 2.20 269 29 .3 9 516 8.2 34 
SEP, 26 .09 .45 .8 .06 -- 110 .23 460 96 8 .01 168 7.6 170

.05211000 MISSISSIPPI RIVER AT GRAND RAPIDS (LAT 47 13 56 LONG 093 31 48)

OCT. 06 -- .10 .4 .03 -- 165 .24 335 146 0 .3 9 295 7.7 7
DEC. 01 .22 -- .3 .02 -- 187 .29 488 195 0 .3 10 330 7.8 8
MAY 01 1.1 -- .0 .06 -- 212 .30 30.2 132 0 .9 27 362 7.0 30

CROW WING RIVER BASIN

05244000 CROW WING RIVER AT NIMROD (LAT 46 39 00 LONG 094 53 00) 

OCT. 31 -- .09 .4 .02 -- 179 .26 204 164 0 .2 6 332 7.7 24

LEAF RIVER NEAR VERNDALE (LAT 46 29 23 LONG 095 00 27) 

OCT. 17 -- .02 .7 .03 -- 270 .39 34.7 256 7 .25 473 8.0 11

WING RIVER NEAR VERNDALE (LAT 46 26 18 LONG 094 59 46) 

OCT. 16 -- .01 .5 .03 -- 294 .40 17.6 270 28 .1 4 500 7.8 11

REDEYE RIVER NEAR ALDRICH (LAT 46 29 55 LONG 094 54 30) 

OCT. 17 -- .12 .4 .02 -- 265 .38 16.8 246 0 .2 6 462 7.8 12

PARTRIDGE RIVER NEAR ALDRICH (LAT 46 24 58 LONG 094 50 24) 

OCT. 17 -- .06 .4 .02 -- 286 .39 3.94 261 17 .2 5 487 7.6 14

05270500 SAUK RIVER NEAR ST. CLOUD (LAT 45 33 35 LONG 094 14 00) 

AUG. 29 .29 -- 1.6 .06 -- 238 .34 26.9 204 22 .3 8 428 7.5 7

05286000 RUM RIVER NEAR ST. FRANCIS (LAT 45 19 40 LONG 093 22 20) 

SEP. 05 .33 -- .9 .04 -- 163 .24 158 137 0 .2 7 292 7.7 9



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

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

MAG- PO- ALKA-
DIS- TEMP- TOTAL CAL- NE- TAS- BICAR- CAR- UNITY CHLO-

CHARGE ERATURE SILICA IRON CIUM SIUM SODIUM SIUM DONATE BONATE AS SULFATE RIDE
(CFS) (DEC C) (SI02) (FE) (CA) (MG) (NA) (K) (HCO3) (CO3) CACO3 (SO4) (CL)

MINNESOTA RIVER BASIN 

05292000 MINNESOTA RIVER AT ORTONVILLE (LAT 45 17 44 LONG 096 26 38)

9.6 15 27 .01 91 51 51 12 259 0 212 288 25
9.7

05304500 CHIPPEWA RIVER NEAR MILAN (LAT 45 06 39 LONG 095 47 57) 

30 16 26 .14 83 55 30 10 296 0 243 238 7.6

HAWK CREEK, 2 MILES UPSTREAM FROM CLARA CITY (LAT 44 58 12 LONG 095 21 40) 

2.0 -- 14 .42 115 86 27 5.4 341 0 280 397 5.6

CHETOMBA CREEK NEAR PRINSBURG (LAT 44 56 O6 LONG 095 12 05) 

.20 -- 5.4 .06 140 108 110 13 215 0 176 745 26

CHETOMBA CREEK, 4 MILES SOUTH OF MAYNARD (LAT 44 51 44 LONG 095 25 37)

1.2 -- 8.1 .12 82 48 12 3.4 212 0 174 234 7.4 

HAWK CREEK NEAR GRANITE FALLS (LAT 44 49 59 LONG 095 26 01)

FLUO-
RIDE NITRATE 
(F) (N03)

JUNE 12 
JUNE 26 
JULY 05 45

.08 73 32

.10 75 44
80 51

9.5 4.4 195
13 8.2 257
!5 8.2 260

160 150
211 164
213 198

7.9
26
27

HAWK CREEK, 3 MILES SOUTH OF MINNESOTA FALLS (LAT 44 45 41 LONG 095 25 43)

12 .34 115 68 88 6.9 307 0 252 358 17 

WEST FORK BEAVER CREEK NEAR DANUBE (LAT 44 47 20 LONG 095 08 18)

21 .20 115 52 14 3.8 338 0 277 235 6. 

EAST FORK BEAVER CREEK NEAR OLIVIA (LAT 44 47 23 LONG 094 59 43)

15 .13 148 67 15 3.8 330 0 271 364 9. 

BEAVER CREEK, 2 MILES DOWNSTREAM FROM BEAVER FALLS (LAT 44 33 48 LONG 095 02 44) 

3.2 -- 14 .22 112 54 34 6,0 399 0 327 219 27

BIRCH COULEE CREEK NEAR MORTON (LAT 44 32 30 LONG 094 67 12)

1.0 -- 21 .17 128 56 20 5.8 409 0 335 239 4. 

COTTONWOOD RIVER NEAR AMIRET (LAT 44 18 12 LONG 095 41 39)

4.4

2.0

.4 15

.4 6.8

.5 4.0

SEP. 
MAR.

SEP. 
MAR.

SEP. 
MAR.

SEP. 
MAR.

MAR!

SEP. 
SEP.

SEP. 
SEP.

DEC. 
MAR. 
JUNE

04 1.5

05 1.7

05 7.8

05 3.2 
19

05 1.3 
19

06 18

06 66

13 12 
19 120

20 20 .04 205 77 50 9.3 280 0 230 700 4.6 .4 .0

COTTONWOOD RIVER NEAR REVERE (LAT 44 16 45 LONG 095 22 11)

16 15 .04

DUTCH CHARLEY

15 14 .03

165 77 47

CREEK NEAR LAKBERTON

133 51 30

8.3 287

(LAT 44 13

6.5

MOUND CREEK NEAR SPRINGFIELD (LAT 44

19 17

COAL

18 24

SLEEP,

14 19

.06 103 37 10

MINE CREEK NEAR SPRINGFIELD

.03

f EYE CR1

.02

133 64 19

3EK NEAR LEAVENWORTH

128 67 29

COTTONWOOD RIVER NEAR SLEEPY EYE

18 19

0531700O

1 13
1 10

.03 105 49 37

3.5

(LAT

7.4

(LAT

6.5

(LAT

3.5

308

11 40

311

44 13

382

44 15

379

44 16

302

COTTONWOOD RIVER NEAR NEW ULM (LAT 44

.04 

.04
111 
65

50 42 
25 23

5.4 
4.6

403 
199

0

21 LONG

0

235 567 9.8 .4 .2

095 13 46)

253 346 12 .5 .0

LONG 095 03 36)

0

28 LONG

0

15 LONG

0

45 LONG

0

255

095 01 55)

313

094 46 26)

311

094 40 47)

248

17 40 LONG 094 26

0 
0

331 
163 
181

161 5.0

302 11

324 12

251 12

40)

209 18 
143 11 
258 11

.3 .1

.4 .0

.4 2.0

.3 1.9

.2 5.2

.3 5.1 

.4 .4



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

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

ORTHO 
PHOS-- 
PHATE 

DATE (P04)

OCT. 06 1.3 
OCT. 06

OCT. 04 .36

OCT. 17

OCT. 17

JUNE 12 .47
JUNE 26 .59 
JULY 05

OCT. 17

OCT. 17

OCT. 17

SEP. 04 .11 
MAR. 19

SEP. 05 .29 
MAR. 19

SEP. 05 .04 
MAR. 19

SEP. 05 .12

SEP. 05 .31

SEP. 05

SEP. 06 .20 
SEP. 05

DEC. 13 .46 
MAR. 19 .37 
JUNE 28 .71

DIS- DIS- DIS 
SOLVED SOLVED SOLVED NON- SODIUM 

TOTAL SOLIDS SOLIDS SOLIDS CAR- AD- 
PHOS- ALUM- DIS- (SUM OF (TONS (TONS HARD- BONATE SORP- PER- 
PHATE INUM BORON SOLVED CONSTI- PER PER NESS HARD- TION CENT 
(PO4) (AL) (B) OXYGEN TUENTS) AC-FT) DAY) (CA.MG) NESS RATIO SODIUM

MINNESOTA RIVER BASIN

05292000 MINNESOTA RIVER AT ORTONVILLE (LAT 45 17 44 LONG 096 26 38)

.6 .26 -- 681 .99 18.9 437 225 1.1 20

05304500 CHIPPEWA RIVER NEAR MILAN (LAT 45 06 39 LONG 095 47 57)

.4 .19 -- 599 .86 52.5 431 188 .6 13

HAWK CREEK, 2 MILES UPSTREAM FROM CLARA CITY (LAT 44 58 12 LONG 095 21 40)

.02 .8 .12 -- 820 1.22 4.85 640 360 .5 8

CHETOMBA CREEK NEAR PRINSBURG (LAT 44 56 06 LONG 095 12 05)

4.3 .6 .74 -- 1280 1.94 .77 794 618 1.7 23

CHETOMBA CREEK, 4 MILES SOUTH OF MAYNARD (LAT 44 51 44 LONG 095 25 37) 

.5 .06 -- 500 .77 1.84 402 228 .3 6

HAWK CREEK NEAR GRANITE FALLS (LAT 44 49 59 LONG 095 26 01) 

.8 .06 -- 408 .59 -- 311 151 .2 6

.6 .10 -- 492 .72 -- 366 155 .5 12 
.09 -- 537 .78 69.9 409 196 .5 11

HAWK CREEK, 3 MILES SOUTH OF MINNESOTA FALLS (LAT 44 45 41 LONG 095 25 43)

.02 .5 .16 -- 766 1.12 9.81 566 314 .7 12

WEST FORK BEAVER CREEK NEAR DANUBE (LAT 44 47 20 LONG 095 08 18)

EAST FORK BEAVER CREEK NEAR OLIVIA (LAT 44 47 23 LONG 094 59 43)

.02 .4 .09 -- 786 1.15 4.56 644 373 .3 5

BEAVER CREEK, 2 MILES DOWNSTREAM FROM BEAVER FALLS (LAT 44 33 48 LONG 095 02

.71 .5 .14 -- 666 .94 6.00 502 175 .7 13

BIRCH COULEE CREEK NEAR MORTON (LAT 44 32 30 LONG 094 57 12)

COTTONWOOD RIVER NEAR AMIRET (LAT 44 18 12 LONG 095 41 39)

.41 .2 .35 *0.0 1210 1.77 5.26 828 598 .8 11

.40 .2 .28 7.1 1030 1.52 5.29 728 493 .8 12

DUTCH CHARLEY CREEK NEAR LAMBERTON (LAT 44 13 21 LONG 095 13 46)

.33 .2 .19 8.9 744 1.09 17.0 538 286 ,6 11

MOUND CREEK NEAR SPRINGFIELD (LAT 44 11 40 LONG 095 03 36)

.54 .2 .18 18.0 492 . .72 4.54 409 154 .2 5

COAL MINE CREEK NEAR SPRINGFIELD (LAT 44 13 28 LONG 095 01 55)

.41 .3 .11 9.2 748 1.11 3.01 592 279 .3 6

SLEEPY EYE CREEK NEAR LEAVENWORTH (LAT 44 15 15 LONG 094 46 26)

COTTONWOOD RIVER NEAR SLEEPY EYE (LAT 44 16 45 LONG 094 40 47)

.29 .2 .13 12.8 628 .94 125 464 216 .7 15

COTTONWOOD RIVER NEAR NEW ULM (LAT 44 17 40 LONG 094 26 40)

.3 .15 -- 653 .92 22.7 483 152 .8 16 

.3 .12 -- 385 .56 134 265 102 .6 16 

.8 .14 -- 563 .81 93.0 408 227 .5 11

SPECI 
FIC 

COND 
UCTANCE 
(MICRO- 
HBOS)

982

877

1160

1710

780

626
774 
840

1100

900

1100

44)

988

1520

1370

1070

788

.1080

1110

969

997 
612 
835

PH COLOR

8.2 8

7.7 12

7.9 9

7.4 11

8.0 5

7.9 23
.8 27 

7.4 10

7.9 8

7.6 5

8.2 12

7.9 5

7.6 10

8.0 7

7.8 7

7.9 3

7.9 10

7.9

8.1 2

7.8 4 
7.5 8 
7.9 12



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

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

DIS- TEMP- 
CHARGE EHATURE 
(CFS) (DEG C)

MAG- PO- ALKA-
TOTAL CAL- NE TAS- BICAR- CAR- UNITY CHLO- FLUO-

SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE AS SULFATE RIDE RIDE NITRATE
(SI02) (FE) (CA) (MG) (NA) (K) (HCO3) (COS) CACO3 (SO4) (CD (F) (NO3)

MINNESOTA RIVER BASIN--Continued 

LITTLE COTTONWOOD RIVER NEAR LEAVENWORTH (LAT 44 10 19 LONG 094 47 55)

22 .01 133 41 12 3.5 342 0 281 212 8.4

OCT. 12 25

DEC. 11 .01
MAR. 18 2.4
JUNE 24 3.0

JUNE 21 3030

DEC. 18 10400 
MAR. 20 21900 
APR. 24 41400 
JULY 01 73500 
SEP. 20 20300

OCT. 13 
DEC. 11 
APR. 08 
JULY 11 
AUG. 20

LITTLE COTTONWOOD RIVER NEAR CAMBRIA (LAT 44 14 13 LONG 094 21 39) 

8 24 .05 109 35 10 4.1 331 0 271 140

MINNEOPA CREEK NEAR HANKATO (LAT 44 09 12 LONG 094 04 58) 

4 7.6 .03 54 30 11 4.1 238 0 195 73

05320500 LE SUEUH RIVER NEAR RAPIDAN (LAT 44 06 40 LONG 094 02 88) 

0 18 .04 95 34 38 6.7 420 0 344 87 

05326200 JUDICIAL DITCH 1-A NEAR NEW SWEDEN (LAT 45 25 00 LONG 094 15 00) 

115. 08 185 97
.10 95 43
.11 93 42

12
526 0 431 451 139
284 0 233 248 105

3.8 303 0 249 136 25

MISSISSIPPI RIVER MAIN STEM 

05331000 MISSISSIPPI RIVER AT ST. PAUL (LAT 44 56 40 LONG 093 05 20)

.02 -- --

.16 -- -- -- .0

ST. CROIX RIVER BASIN

05336700 KETTLE RIVER BELOW SANDSTONE (LAT 46 23 24 LONG 092 52 56) 

19 8.4 .80 20 6.8 2.5 2.0 86 0 71 7.7 1.5

CANNON RIVER BASIN

05353800 STRAIGHT RIVER NEAR FAHIBAULT (LAT 44 15 29 LONG 093 13 51) 

4 3.5 .00 85 28 30 5.0 340 0 279 59 37

ZUMBRO RIVER BASIN

05373000 SOUTH FORK ZUMBRO RIVER NEAR ROCHESTER (LAT 44 04 00 LONG 092 27 55) 

10 16 .05 80 22 63 6.7 279 0 229 48 81

MISSISSIPPI RIVER MAIN STEM 

05378600 MISSISSIPPI RIVER AT WINONA (LAT 44 03 20 LONG 091 38 15)

1 5.0
4 11
8 8.4

.01 

.03 

.10 

.21

.00

7.6 
5.0 
7.2

2.1 
3.0 
2.9 
2.1 
2.4

138
147
108
97

138

19 9.2
6.5 11

18 7.7
21 5.0
27 7.4

ROOT RIVER BASIN

05385500 SOUTH FORK ROOT RIVER NEAR HOUSTON (LAT 43 44 00 LONG 091 34 00) 

7 12 .00 61 27 2.4 1.4 314 0 258 12 1.8

IOWA RIVER BASIN

05457000 CEDAR RIVER NEAR AUSTIN (LAT 43 38 10 LONG 092 58 20) 

15 16 .01 70 24 75 4.6 286 1 236 37 106

DES MOINES RIVER BASIN 

05476000 WEST FORK DES MOINES RIVER AT JACKSON (LAT 43 37 10 LONG 094 59 10)

16

6.3 .01 75 44
5.5 .00 111 55
4.3 .05 51 34

.05 89 38
9.0 .02 86 40

5.9 
5.4 
4.8 
6.3 
5.3

240
346
174
245
215

197 190
284 235
143 140
201 182
176 210

.3 21

.4 1.9

.5 6.2

1.0 
1.8
3.1
3.2 
1.8

1.7
1.7
4.7
.3



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

ORTHO 
PHOS 
PHATE 

DATE (P04)

SEP. 06 .08

SEP. 06 .36

MAR. 18 3.3

TTTWF 1 fl

JUNE 21 

OCT. 30 1.9 

OCT. 27 11

DEC. 18 .42 
MAR. 20 .78

JULY 01 .20 
SEP. 20 .54

OCT. 26 .11 

OCT. 23 6.5

OCT. 13 .62 
DEC. 11 1.2 
APR. 08 .82 
JULY 11 .68 
AUG. 20 .85

DIS- DIS- DIS- SPECI- 
SOLVED SOLVED SOLVED NON- SODIUM FIC 

TOTAL SOLIDS SOLIDS SOLIDS CAR- AD- COND- 
PHOS- ALUM- DIS- (SUM OF (TONS (TONS HARD- BONATE SORP- PER- UCTANCE 
PHATE INUM BORON SOLVED CONSTI- PER PER NESS HARD- TION CENT (MICHO- 
(PO4) (AL) (B) OXYGEN TUENTS) AC-FT) DAY) (CA.MG) NESS RATIO SODIUM MHOS)

MINNESOTA RIVER BASIN--Continued 

LITTLE COTTONWOOD RIVER NEAR LEAVENWORTH (LAT 44 10 19 LONG 094 47 55) 

.22 .2 .47 -- 804 .88 24.4 497 217 .2 5 884

LITTLE COTTONWOOD RIVER NEAR CAMBRIA (LAT 44 14 13 LONG 094 21 39)

MINNEOPA CREEK NEAR MANKATO (LAT 44 09 12 LONG 094 04 58) 

.40 .3 .06 -- 317 .47 .- 258 63 .3 8 538 

05320500 LE SUEUR RIVER NEAR RAPIDAN (LAT 44 06 40 LONG 094 02 28)

05326200 JUDICIAL DITCH 1-A NEAR NEW SWEDEN (LAT 45 25 00 LONG 094 15 00)

.3 .14 -- 759 1.09 5.37 413 180 2.0 32 1210

MISSISSIPPI RIVER MAIN STEM 

05331000 MISSISSIPPI RIVER AT ST. PAUL (LAT 44 56 40 LONG 093 05 20)

ST. CROIX RIVER BASIN 

05336700 KETTLE RIVER BELOW SANDSTONE (LAT 46 23 24 LONG 092 52 56) 

-- 1.3 .04 -- 95 .18 1090 77 7 .1 6 152 

CANNON RIVER BASIN 

05353800 STRAIGHT RIVER NEAR FARIBAULT (LAT 44 15 29 LONG 093 13 51) 

.3 .11 -- 419 .59 60.6 328 49 .7 16 676 

ZUMBRO RIVER BASIN 

05373000 SOUTH FORK ZUMBRO RIVER NEAR ROCHESTER (LAT 44 04 00 LONG 092 27 55) 

.6 .18 -- 517 .72 52.0 288 59 1.6 31 833 

MISSISSIPPI RIVER MAIN STEM 

05378500 MISSISSIPPI RIVER AT WINONA (LAT 44 03 20 LONG 091 38 15)

.1 .04 -- 182 .26 5390 148 10 .4 15 334 

.3 .03 -- 185 .28 12100 143 0 .5 16 348

.7 .06 -. 188 .28 11300 148 19 .3 9 324 

ROOT RIVER BASIN 

05385500 SOUTH FORK ROOT RIVER NEAR HOUSTON (LAT 43 44 00 LONG 091 34 00) 

.0 .00 -- 276 .38 56.5 264 6 .1 2 481 

IOWA RIVER BASIN 

05457000 CEDAR RIVER NEAR AUSTIN (LAT 43 38 10 LONG 092 58 20) 

.7 .05 -- 485 .73 68.6 274 38 2.0 37 881 

DES MOINES RIVER BASIN 

05476000 WEST FORK DES MOINES RIVER AT JACKSON (LAT 43 37 10 LONG 094 59 10)

.5 .10 -- 511 .76 16.8 389 172 .7 18 809 

.3 .12 -- 873 .98 28.2 501 217 .9 16 1040 

.6 .09 -- 431 .63 18.1 268 123 1.3 28 747 
-- 1.4 .08 -- 514 .76 27.2 377 178 .8 13 810 

.5 .09 -- 495 .71 127 379 203 .4 10 773

PH COL 

7.9 2

7.5 10

7.9 27

7.9 100 

8.2 10 

8.2 12

.5 13 

.8 18

.3 10 

7.8 5 

8.3 6

7.9 11 
8.0 8 
7.5 5 
7.6 5 
7.7 5



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

PERIODIC DETERMINATIONS OF SUSPENDED-SED IMENT, WATER TEAR OCTOBER 1967 TO SEPTEMBER 1968

DATE

MEAN 
MEAN CONCEN-

D I SCHARGE TR AT I ON
(CFS) (MG/L)

LOAD
(TONS)

RED RIV

DATE

MEAN
DISCHARGE
(CFS)

MEAN 
CONCEN
TRATION
(MG/L)

LOAD
(TONS)

ER OF THE NORTH BASIN

05040500 PELICAN RIVER NEAR FERGUS FALLS

DEC.

FEB.
FEB.

MAR.
MAR.

APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.

MAY
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT

MAR.
MAR.
MAR.
MAR.
MAR.
MAR.
MAR.

APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.

MAY
MAT
MAY
MAY
MAT
HAT
MAT
MAY
MAY
MAY

19, 1967

1, 1968
20

19
30

6
7
8
9

10
11
12
13
14
15
20
21
22
23
24
25
26
27
28
29
30

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
22
23

25, 1968
26
27
28
29
30
31

1
2
3
4
5
6
7
8
9

10
11
12
13
4
5
6
7
8
9

20
21
22
23
24
25
26
27
28
29
30

1
2
3
4
5
6
7
8
9

10

25 62

2.1 13
1.1 3

10 7
82 47

97 31
108 36
138 38
142 26
120 16
108 18
106 17
104 16
104 13
101 14
106 13
120
132
160
174
163
142
132
135
135
129

129
126
123
120
117
117
117
129
138
142
145
152
149
170
186
145
142

20
65
130
160
170
150
100

3
7
0
7
9
8
5
4
4
8

9
8
8
4
8
8
4
5
6
2
0
9
2
3
5
7
6

4.2

.07

.01

.19
10

8.1
10
14
10.0

.2

.2

.9

.5

.6

.8

.7

.2
6.1
8.6
8.0
8.4
6.9
5.3
5.1
5.1
6.3

6.6
6.1
6.0
4.5
5.7
5.7
4.4
5.2
6.0
8.4
7.8
7.8
8.8

11
13
6.7
6.1

05087500

0
2
5
5
6
5
0

60 32
40 17
32 11
35 8
40 6
34 7
26 9
20 13
17 18
15 23
13 25
12 19
11 11
11 15
12 16
14 10
13 8
11 8
10 10
10 12
11 11
13 8
17 13
20 22
22 15
19 16
15 18
1 14

.0 10

.5 8

.8 12

.2 13

.0 12

.8 12

.8 11

.5 11

.7 7

.3 15

.7 14

.0 16

.54
2.1
8.8

19
21
18
11

5.2
1.8
.95
.76
.65
.64
.63
.70
.83
.93
.88
.62
.33
.45
Z52
.38
.28
.24
.27
.32
.33
.28
.60

1.2
.89
.82
.73
.38
.19
.12

.16

.15

.13

.12

.11

.13

.09

.17

.14

.17

MA
MA
MA
MA
MA
MA
MA
MA

JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN1
JUN1

JUL
JUL
JUL
JUL
JUL

SEP

24, 1968
25
B6
27
28
29
30
31

E 1
E 2
E 3
E 4
E 5
E 6
E 7
E 8
E 9
E 10
E 11
E 12
E 13
E 14
E 15
E 16
E 17
E 18
E 19
E 20
E 21
E 22
E 23
E 24
E 25
E 26
E 27
E 28
E 29
E 30

sr i
sr 2
sr 3
T 4
sr 25

4

138
138
138
142
142
145
142
149

145
138
138
135
132
142
149
160
160
174
182
178
178
167
149
142
135
126
120
117
132
145
142
135
29
26
20
17
11
14

11
08
08
04
88

49

15
4
3
7
7
4

14
14

13
10
14
17
18
16
20
28
29
32 39

40
34
28
24
19
16
14
10
15
21
19
17
13
12
11
11
11
10
11

14
19
12
6
5

2

5.6
5.2
4.8
6.5
6.5
5.5
5.4
5.6

5.1
3.7
5.2
6.2
6.4
6.1
8.0
2
3
5
9
9
6
3
9.7
7.3
5.8
4.8
3.2
4.7
7.5
7.4
6.5
4.7
4.2
3.7
3.6
3.5
3.0
3.4

4.2
5.5
3.5
1.7
1.2

.26

MIDDLE RIVER NEAR ARGYLE

JUNE 24, 1968
JUN
JUN]
JUN]
JUN]
JUN]

E 25
E 26
E 27
E 28
E 29

JUNE 30

JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL

UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG

AUG
AUG

1
2
3
4
5
6
7
8
9

10
11
12
21
22
23
24
25
26
27
28
29
30
31

1
2
3
4
5
6
7
8
9

10
11
12
13
20
26
27
28

72
66
64
62
55
47
43

43
41
78

196
231
189
135
98
75
61
51
45

847
579
332
254
180
138
107
91
81
71
64

58
54
52
46
42
38
34
32
29
25
23
21
19
16
30
29
30

22
19
18
19
19
20
25

22
30
43
43
36
27
24
21
18
19
19
16
71
61
54
42
41
39
31
25
30
36
30

33
32
29
29
31
28
31
39
37
53
38
46
47
39
68
59
59

4.3
3.4
3.1
3.2
2jS
2.5
2.9

2.6
3.3
9.1

23
22
14
8.7
5.6
3.6
3.1
2.6
1.9

162
95
48
29
20
15
9.0
6.1
6.6
6.9
5.2

5.2
4.7
4.1
3.6
3.5
2.9
2.8
3.4
2.9
3.6
2.4
2.6
2.4
1.7
5.5
4.6
4.8



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

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

DATE

MEAN
DISCHARGE
(CFS)

MEAN
CONCEN
TRATION
(MG/L)

RED

LOAD
(TONS)

MEAN
DISCHARGE

DATE (CFS)

MEAN
CONCEN
TRATION
(BG/L)

LOAI
(TON

RIVER OF THE NORTH BASIN- -Continued

05067500 MIDDLE RIVER NEAR ARGYLE --Continued

MAY 11, 1968
MAY 12
MAY 13
MAY 14
MAY 15
MAY 16

JUNE 9
JUNE 10
JUNE 11
JUNE 12
JUNE 13
JUNE 14
JUNE 15
JUNE 16
JUNE 17
JUNE 16
JUNE 19
JUNE 20
JUNE 21
JUNE 22
JUNE 23

4.3
4.6
4.9
4.4
3.6
4.4

95
260
502
655
647
1060
971
16
29
61
99
57
26
00
85

15
13
10
12
16
21

93
120
136
113
125
63
62
65
54
56
36
29
26
24
21

.17 AUG. 29, 1966 26

.16 AU

.13 AU

.14

.16 SE

.25 SE
SE

27 SE
91 SE

164 SE
200 SE
266 SE
236 SE
162 SE
126 SE
63 SE
44 SE
19 SE
12 SE
9.5 SE
6.5 SE

G. 30 28
G. 31 25

P. 1 23
P. 2 23
P 3 23
P. 4 20
P. 5 20
P. 6 20
P. 7 19
P. 6 21
P. 9 20
P. 10 23
P. 11 29
P. 12 26
P. 13 26
P. 14 25
P. 15 21
P. 16 20
P. 24 40

4.6 SEP. 25 36

51
45
42

41
41
40
43
50
42
36
33
31
39
36
36
33
35
36
31
54
70

3.9
3.4
2.6

2.5
2.5
2.5
2.3
2.7
2.3
1.8
1.9
1.7
2.4
2.6
2.7
2.3
2.4
2.2
1.7
5.6
6.6

CROW WING RIVER BASIN

05244000 CROW WING RIVER AT NIHROD

DEC. 18, 1967

JAN. 22, 1966

FEB. 19

MAR. 16
MAR. 26
MAR. 27
MAR. 28
MAR. 29
MAR. 30
MAR. 31

APR. 1
APR. 2
APR. 3
APR. 4
APR. 5
APR. 6
APR. 7
APR. 6
APR. 9
APR. 1C
APR. 11
APR. 12
APR. 13
APR. 14
APR. 15
APR. 16
APR. 17
APR. 18
APR. 19
APR. 20
APR. 21
APR. 22
APR. 23
APR. 24
APR. 25
APR. 26
APR. 27
APR. 26
APR. 29
APR. 30

MAY 1
MAY 2
MAY 3
MAY 4
MAY 5
MAY 6
MAY 7
MAY 21
MAY 22
MAY 23
MAY 24
MAY 25
MAY 26
MAY 27
MAY 26
MAY 29
MAY 30
MAY 31

JUNE 1
JUNE 2
JUNE 3
JUNE 4

425

245

245

365
460
640
760
649
662
649

644
616
610
596
630
604
649
766
616
812
60S
798
792
796
616
620
810
766
740
790
900
970

1060
1170
1150
1120
1060
1020
1000
955

912
870
857
636
624
605
616
746
714
705
727
670
642
640
642
600
596
600

610
600
698
600

20

16

3

3
19
24
26
14
14
12

13
12
6

11
15
15
14
15
16
14
16
21
16
15
20
20
16
14
15
15
16
19
21
24
27
23
20
20
25
22

21
24
23
26
16
25
24
14
16
22
23
22
21
17
13
13
17
19

17
16
17
17

23 JUNE 16, 1966 1660
JU

11 JU
JU

2.0 JU
JU

3.1 JU
25 JU1
42 JUI
53 JU
24 JU1
25 JU
21 JU1

JU
23 JU1
20
13 JU
18 JUI
26 JU]
24 JU]
25r JU
31 JUI
40 JUI
31 JU1
35 JUI
45 JU]
34 JU
32 JUI
44 JUI
44 JUI
35 JU]
29 JUI
30 JUI
32 JUI
39 JUI
50 JU
60 JUI
76 JU]
64 JU]
70 JUI
57 JU]
55 JUI
66 JUI
57 JUI

JUI
52 JUI
56 JUI
53
59 UC
40 UC
54 UC
53 UC
26 UC
35 UC
42 UC
45 UC
40 UC
36 UC
29 UC
23 UC
21 UC
27 UC
31 UC

UC
28 UC
26
27 SEI

NE 17 1560
NE 16 1420
NE 19 1290
NE 20 1220
NE 21 1190
HE 22 1120
NE 23 1050
NE 24 978
HE 25 962
NE 26 926
HE 27 891
HE 26 600
HE 29 631
HE 30 650

L 1 955
2 919
3 870
4 624
5 60S
6 772
7 746
8 727
9 668

10 666
11 642

  12 884
13 644
14 627
15 1720
16 1550
17 1370
18 1270
19 1100
20 946
21 877
22 636
23 792
24 753
25 714
26 662
27 662

j 26 636
29 616
30 616
31 616

. 1 592

. 2 566

. 3 544
,. 4 532
,. 5 506
. 6 490
. 7 484
. 6 502
. 9 490
. 0 464
. 1 472
. 2 466
. 3 454
. 4 442
. 15 454
. 20 464
. 26 454

. 17 495

27
26
26
21
22
26
25
20
16
15
15
15
15
20
27

19
10
10
9
9
9
9
6
10
12
17
14
9
9

16
10
11
11
6

11
12
9
6
6
6
9
9
9
6

28 SEP. 18 497

121
110
100
73
72
64
76
57
42
39
36
36
34
45
62

49
25
23
20
20
19
16
16
19
22
29
33
20
20
74
42
41
36
24
26
26
20
17
16
15
17
16
15
13
12
6.3

6.4
7.7
6.6

10
11
5.3
6.5
5.4
5.3
3.9
2.5
6.3
6.1
6.0
4.9
6.5
1.2

4.0
5.4



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

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

JUNE 5, 
JUNE 6 
JUNE 7 
JUNE 8 
JUNE 9 
JUNE 10 
JUNE 11 
JUNE 12 
JUNE 13 
JUNE 14 
JUNE 15

JAN. 9, 1968 

FEB. 13 

MAR. 12 

APR. 10 

MAT 8 

JUNE 12

DEC. 19, 1967 

JAN. 22, 1968

JUNE 1 
JUNE 2 
JUNE 3 
JUNE 24

JULT 3 
JULY 12 
JULT 13

DEC. 13, 1967 
DEC. 16 
DEC. 23 
DEC. 30

JAN. 6, 1968
JAN. 13
JAN. 16
JAN. 20
JAN. 27

FEB. 3
FEB. 10
FEB. 17
FEB. 20
FEB. 24

MAR. 2
MAR. 9
MAR. 16
MAR. 19
MAR. 30

MEAN
MEAN CONCEN

DISCHARGE TRATION
(CFS) (MG/L)

MEAN
MEAN CONCEN-

DISCHARGE TRATION
(CFS) (MG/L)

CROW WING RIVER BASIN.-Continued 

05244000 CROW WING RIVER AT NIMROD--Cent ill

610 15
63
79

104
265
262
288
202
188
185
176

0 13
2 17
B 31
3 24
3 18
3 17
B 15
3 17
3 21
3 27

25 SEP. 19, 1968 496
22 SEP
36 SEP
87 SEP

172 SEP
127 SEP
109 SEP
82 SEP
86 SEP

105 SEP
128 SEP

SEP

. 20 489

. 21 482

. 22 520

. 23 567

. 24 566

. 25 561

. 26 554

. 27 543

. 28 537

. 29 525

. 30 514

5.4
6.6
7.8
7.0
6.1
4.6
4.5
6.0
5.9
5.8
4.3
2.8

MINNESOTA RIVER BASIN

05315000 REDWOOD RIVER AT MARSHALL

.1 30

1.2 94

8.2 42

1

1

t 31

9.1 24

1.1 29

2.2 112
3 91

0 AUG
AUG

.3 AUG

.9 SEP
SEP

.9 SEP
SEP

.6 SEP
SEP

.3 SEP
SEP

.7 SEP
4.0 SEP

SEP

. 7, 1968 18

. 8 21

. 15 8.5

. 17 4.6

. 21 90

. 22 73

. 23 48

. 24 45

. 25 39

. 26 35

. 27 38

. 28 43

. 29 56

. 30 68

100
98
58

47
61
93
70
60
55
50
45
41
38
46

.9

.6

.3

.6
1
2

.1

.3

.8

.7

.6

.8

.7
8.4

CANNON RIVER BASIN

05353800 STRAIGHT RIVER NEAR FARIBAULT

28 39

1

1

4

22
44
38
26
18

10
34
28
22
18
16
15
20
23
20
17
16

22
23
19
14

21
29

3 1

t 10

I 5

i 452
} 328
3 143
) 102
5 59

i 22
J 1210
7 295
3 124
5 89
7 100
2 85
2 189
2 158
3 198
9 190
L 211

5 214
2 188
3 154
i 376

i 217
1 864

1120 694

2.9 JULT 14, 1968 1410
JUL

0 JUL
JUL

0.3 JUL
JUL

0.6 JUL
JUL

288
390 AUG
149 AUG
72 AUG
29 AUG

AUG
6.2 AUG

1110 AUG
228 AUG
76 AUG
44
45 SEP
35 SEP

103 SEP
99 SEP

110 SEP
92 SEP
92 SEP

SEP
127 SEP
118 SEP
81 SEP

145 SEP
SEP

125 SEP
857 SEP

4620

T 15 1160
T 16 864
T 17 634
T 18 545
T 19 408
T 20 314
T 21 252

. 2 206

. 3 274

. 4 236

. 5 210

. 8 404

. 9 436

. 0 377

. 1 282

. 2 216

. 9 585

. 0 510

. 1 386

. 2 292

. 3 232

. 7 182

. 8 228

. 9 274

. 2 314

. 3 697

. 4 754

. 5 624

. 6 500

. 7 408

. 8 350

1140
409
290
635
490
335
243
209

516
432
340
299
262
310
232
157
142

310
145
102
109
138
299
176
127
259
601
327
196
157
184
260

2550
1280
676

1090
721
389
206
142

287
320
217
170
286
365
236
120
83

490
200
106
86
86
147
108
94

220
1130
666
330
212
203
248

CHIPPEWA RIVER BASIN

05371000 COTTONWOOD RIVER If

12 86
1 ' 56
9.5 02
5.1 18

1
9

12
7(

.8 48

.6 37

.6 63

.6 41

.3 92

.6 56

.0 05

.4 36

.7 27

.7 200

.8 190
88
16
76

163

EAR NEW ULM

2.8 JULT 28, 1968 3540
5.1 JUL
5.2 JUL

T 29 2970
T 30 2000

3.0 JULY 31 2130

3.2 UG
1.7 UG
.8 UG

4.2 UG
2.7 UG

UG
2.8 UG
2.0 UG
2.7 UG
2.6 UG
4.2 UG

UG
4.0 UG
3.3 UG
3.9 UG

26 UG
34 AUG

. 1 2510

. 2 3400

. 3 1970

. 4 1090

. 5 980

. 6 668

. 7 743

. 8 1040

. 9 488

. 10 864

. 11 622

. 12 584

. 13 490

. 14 415

. 15 368

. 16 342

. 17 302

244
273
143
295

316
311
268
297
144
130
81

119
171
349
147
169
180
125
114
121
67

2330
2190
772

1700

2140
2020
1430
874
381
248
163
334
225
814
247
266
238
140
113
112
55



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA 

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

DATE

MEAN
DISCHARG
(CFS)

MEAN 
CONCEN-

E TRATIO1
(MG/L)

< LOAD
(TONS)

I
DATE

MEAN
JISCHARG
(CFS)

MEAN
CONCEN-

E TRATION LOAD
(MG/L) (TONS)

CHIPPEWA RIVER BASIN- -Continued

APR.
APR.

MAY
MAY

JUNE
JUNE
JUNE
JUNE
JUNE
JUNE

JULY
JULY
JULY
JULY

20, 1968
27

IB
25

1
8

15
21
28
29

6
25
26
27

73
102

3.2
24

32
29

146
53
60
66

47
472

1040
3530

05371000

85
224

97
78

115
115
66
32
18
40

41
46

148
272

COTTONWOOD

17
62

.8
5.0

3.9
9.0

26
4.6
2.9
7.1

5.2
59

437
2590

ROOT

RIVER NEAR NEW ULM-.Contlm

AUG. 18, 1968
AUG. 19
AUG. 20
AUG. 21
AUG. 22
AUG. 23
AUG. 24
AUG. 31

SEP. 4
SEP. 7
SEP. 18
SEP. 25
SEP. 26
SEP. 27
SEP. 28
SEP. 29
SEP. 30

RIVER BASIN

led

170
225
219
199
181
166
148
102

90
79

253
3240
2310
1740
1470
1300
1220

45
60
47
37
35
43
54
69

20
96
57

820
384
133
98

126
127

21
38
28
20
17
19
22
19

4.9
20
39

7170
2400
625
389
442
418

05384000 ROOT RIVER NEAR LANESBORO

DEC.

JAN.

FEB.

MAR.

APR.
APR.
APR.

MAY
MAY
MAY
MAY

19, 1967

22, 1968

26

19

23
24
25

16
17
18
21

81

89

75

148

288
409
356

742
SOB
376
240

15

29

10

13

263
382
182

5020
2290
700
170

3.3

7.0

2.0

5.2

204
422
175

10100
3390
711
110

JUNE 11, 1968
JUNE 18
JUNE 26
JUNE 27
JUNE 28
JUNE 29
JUKE 30

JULY 23
JULT 24

AUG. 13

SEP. 4
SEP. 10

170
312
266

1030
1220
759
530

743
1170

130

330
147

1290
1030
685
1270
578
400
360

2073
2160

102

491
98

592
888
576

3530
1950
820
515

4560
6960

36

437
39

0538SOOO ROOT RIVER HEAR HOUSTON

DEC.

JAN.

FEB.

MAR.
MAR.
MAR.
MAR
MAR!
MAR.
MAR.
MAR.
MAR.

APR.
APR.

16, 1967

23, 1968

27

20
21
22

24
25
26
27
28

23
24

313

256

234

330
317
301

278
274
274
301
289

660
640

53

40

21

68
123
142

80
57
86

142
197

640
592

45

28

13

61
105
115
91 
60
42
64

115
154

1140
1020

MAY 16, 1968
MAY 17
MAY IB

JUNE 18
JUNE 19
JUNE 25
JUNE 26
JUNE 27

JUNE 29
JUNE 30

JULY 1

AUG. 12

SEP. 5
SEP. 13
SEP. 22

1960
1660
1200

620
935
460
650
995

1300
1060

920

343

700
352
510

16500
6460
1850

6080
3960
780

5450
1120

900
450

420

172

802
136
3240

94940
31000
5990

10300
10200

969
9560
3080

3200
1290

1040

159

1520
1290
4460

DES MOINES RIVER BASIN

05476000 WEST FORK

JAN.

FEB.

MAR.

APR.

MAY

JUNE

JULY
JULY
JULY
JULY

9, 1968

12

11

8

10

6

11
29
30
31

.4

2.2

20

14

IB

1.8

18
505
390
381

40

21

22

58

26

17

132
114
104
97

.04

.12

1.2

2.2

1.3

.08

6.4
155
110
100

DES MOINES RIVER AT JACKSON

AUG. 1, 1968
AUG. 2
AUG. 3
AUG. 4
AUG. 5
AUG. 6
AUG. 7
AUG. 8
AUG. 9
ADO. 20

SEP. 19
SEP. 23
SEP. 24
SEP. 30

474
378
307
284
246
221
207
212
233
79

189
2B4
261
345

140
121
134
150
102
74
64
61
60
77

49
42
48
52

179
123
152
115
68
44
36
35
38
16

25
32
34
48



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MINNESOTA

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMENT DISCHARGE AND PARTICLE SIZE, HATER TEAR
OCTOBER 1967 TO SEPTEMBER 1968

(METHODS OF ANALYSIS: B. BOTTOM HITHDRAHAL TUB,E; C, CHEMICALLY DISPERSED; K, IK KATIVE WATER; 
P, PIPET; S, SIEVE; V, VISUAL ACCUMULATION TUBE; H, IK DISTILLED HATER)

WATER SUSPENDED. SEDIMENT
TEM- SUSPENDED METHOD
PER- COKCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IK MILLIMETERS) INDICATED OF
ATURE DISCHARGE TRATION DISCHARGE ANALY-

TIME (C) (CFS) (MG/L) (TONS/DAY) .002 .004 .OO8 .016 .031 .062 .125..250 .500 1.00 2.00 SIS

MINNESOTA RIVER BASIK 

05316500 REDWOOD RIVER NEAR REDWOOD FALLS

FEB. 12
MAR. 13
MAR. 27
APR. 10
MAT 8
JUNE 18
JULY 19
JULY 31
AUG. 1
AUG. 2
AUG. 13
SEP. 16
SEP 4 27

MAR. 18
APR. 22
MAT 21
JUNE 10
JUNE 11
JUNE 12
JUNE 24
JULY 11
JULY 13
JULY 26
JULY 27
JULY 28
AUG. 6
AUG. 9
AUG. 10
AUG. 11
AUG. 13
AUG. 14

1625
0900
1330
1020
1240
0950
1530
1045
1020
1040
1945
1050
1020

1425
1105
1035
1600
1800
0830
1435
1145
0900
1500
1000
1100
1130
1300
1030
1700
0700
1130

0
0
1
6
9

19
25
20
19
20
21
18
20

7
15
15
23
19
18
21
27
22
20
19
21
23
21
20
22
20
18

1.8
14
34
52
26
23
11
268
209
150
56
18

101

2.5
1.9
1.1

117
58
53
s.o
.7

62
122
406
337
34

765
650
606
406
280

54
8

26
59
46

162
122
245
299
240
75

135
107
05326200

25
4

24
457
103
80
68
52

110
120
210
280
160
60
61
27
20
29

.26

.30
2.4
8.3
3.2
10
3.6

177
169
97
11
6.6 77

29
JUDICIAL DITCH KO.

.17

.02

.07
144
16
11

.55

.10
18 18 41
40

230
255
15
124
107
44
22
22

78 84 87 90

1-A NEAR NEW SWEDEN

72 I 80 82 95

1715 261O

ROOT RIVER BASIN

05365OOO ROOT RIVER NEAR HOUSTON 

170OO 122000 34 50 65 81 93 99 99 99 100

ANALYSES OF BED MATERIAL, HATER TEAR OCTOBER 1967 TO SEPTEMBER 1968 

(METHOD OF ANALYSIS: H. HYDROMETER; 0. OPTICAL ANALTZER; S. SIEVE; V. VISUAL ACCUMULATION TUBE)

BED MATERIAL 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED METHOD

JULY 11, 1968

TIME

NO. OF
SAMPLING
POINTS

DISCHARGE
(CFS) 0.016 0.031 O.062 0.125 0.25 0.354 0.50 1.000 2.000 4.000 ANALYSIS

MINNESOTA RIVER BASIN

05326200 JUDICIAL DITCH NO..1-A NEAR NEW SWEDEN 

0.7 11 19 30 3

CHIPPEHA RIVER BASIN 

05371000 COTTONWOOD RIVER NEAR NEH ULM

39 151 
1420 -- 1



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA 

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

DIS-

DAT1

MAR.
MAY
MAY
JULY

OCT.
NOV.

OCT.
MAY

OCT.
MAY

MAY

B

27
14
19
11

25
21

25
17

25
16

16

CHA
(CF

6
6

All
All

A14
A14

A13

ROE
S)

.32

.2

.8

.01

.51

.51

.02

.26

.86

.91

.64

MAG- PO 
MAN- CAL NE- TAS- BICAR

SILICA IRON GANESE CIUM SIUM SODIUM SIUM RONATE SULFAT
(SI02) (FE) (MN) (CA) (MG) (NA) (K) (HCO3) (SO4)

RED RIVER OF THE NORTH BASIN

05051700 WILD RICE RIVER NEAR CAYUGA (LAT 46 07 30 LONG 097 21 40)

7.7 -- .17 115 56 282 16 182 740
11 -- -- 195 90 125 17 316 810
19 -- .14 198 83 79 13 308 695
21 -- -- 158 85 235 17 365 780

05055520 BIG COULEE NEAR FORT TOTTEN (LAT 47 52 57 LONG 098 58 02)

28 -- -- 79 24 28 5.2 338 67
--

05056220 SWEETWATER LAKE AT SWEETWATER (LAT 48 12 37 LONG 098 52 15)

24 .06 .00 33 33 69 26 236 147
14 .03 .00 36 34 67 31 254 174

05056250 LAC AUX MORTES NEAR CHURCHS FERRY (LAT 48 21 07 LONG 099 05 42)

19 .08 .28 108 77 105 27 334 485
5.4 .07 .08 98 54 70 25 309 305

05056260 LAKE IRVINE NEAR CHURCHS FERRY (LAT 48 16 57 LONG 099 10 25)

16 .05 .01 60 43 61 26 280 206

05056405 BIG COULEE AT GRAHAMS ISLAND INLET NEAR FT. TOTTEN (LAT 48 02 25 LONG 099

MAY

OCT.
MAY

MAY

MAY

OCT.
MAY

OCT.
MAY

OCT.
MAY

OCT.
MAR.
MAR.
MAR.
MAR.
MAR.
MAY

OCT.
MAR.
MAR.
MAR.
MAR.
MAR.
MAY

16

25
17

17

26
17

26
17

26
17

26
21
22
23
24
25
18

26
21
22
23
24
25
18

19

Bll
Bll

BIO

C99
B

C84
C85

C98
C98

41
52
77
98
99

327
124

7
18
9

101
165
23

.15

.59

.58

.78

.36

.51

.11

.13

.80

.SO

.7

,4

8.8 -- .08 63 57 161 47 365 345

05056500 DEVILS LAKE NEAR DEVILS LAKE (LAT 46 04 00 LONG 098 56 07)

13 .07 .00 66 553 3030 340 991 6180
J.3 .07 .00 40 520 2810 330 936 6020

05056505 NARROWS OF DEVILS LAKE NEAR DEVILS LAKE (LAT 48 01 36 LONG 098 53 44)

05056506 MISSION BAY OF DEVILS LAKE NEAR DEVILS LAKE (LAT 48 01 36 LONG 098 53

3.6 .05 .00 33 1800 10400 825 1020 22700

05056570 EAST DEVILS LAKE NEAR HAMAR (LAT 47 57 02 LONG 098 36 34)

7.0 .09 .03 15 2490 14500 2000 1390 33000
7.2 .07 .02 17 2140 12050 500 1070 28600

05056630 EASTERN STUMP LAKE NEAR LAKOTA (LAT 47 52 04 LONG 098 21 33)

15 .05 .02 140 4800 21500 1700 888 51800
11 .06 .00 130 4100 20000 1180 877 47400

05056670 WESTERN STUMP LAKE NEAR LAKOTA (LAT 47 54 48 LONG 098 23 26)

3.0 .06 .00 115 323 1500 164 317 3550
16 .07 .02 128 280 1280 115 350 2940

05099380 PEMBINA RIVER NEAR YANG (LAT 48 55 00 LONG 098 03 23)

18 -. .08 88 40 76 11 330 229
14 -- .05 32 11 23 7.0 127 73
14 -- .03 35 12 23 7.4 143 71

.09
12 -- .07 32 9.6 20 6.6 120 64

.04
18 -- .00 78 29 61 9.1 252 219

05099400 LITTLE PEMBINA RIVER NEAR WALHALLA (LAT 48 52 00 LONG 098 01 00)

18 -- .04 80 24 46 6.5 283 149
17 -- .03 53 14 35 6.8 152 134

.00 -- -- -- -- 133
18 -- .04 47 12 34 6.2 147 116

.04 .- -- -- -- 128
16 -- .00 34 6.4 19 4.0 114 60
21 -- .00 73 21 66 8.9 192 221

CHLO-
E RIDE

(CL)

132
47
24
89

9.6
--

26
24

36
38

29

02 50)

89

1340
1280

1310

43)

3900

5030
4300

9250
7560

852
688

25
5.4
5.6

5.2

13

13
9.4
__

7.8
__

2.2
17

FLUO-
RIDE
(F)

1.5
.4
.4

1.2

.2
--

.4

.1

.3

.3

.3

.2

.2

.3

.3

.1

.1

.1

.1

.2

.1

.2

.5

.2

.2

.3

.3

.4

.3

.3

.3

.3

A STAGE (FT ABOVE DATUM): FEET ABOVE ARBITRARY DATUM, WHICH IS 20.00 FT BELOW REFERENCE MARK NO. 1.
B STAGE (FT ABOVE DATUM): TO CONVERT TO SEA-LEVEL ELEVATION, ADD 1400 FT.
C STAGE (FT ABOVE DATUM): TO CONVERT TO SEA-LEVEL ELEVATION, ADD 1300 FT.



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA 

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

NITRATE
DATE (N03)

HAR.
HAY
HAY
JULY

NOV!

OCT.

OCT.
HAY

HAY

27
14
19
11

21

25

25
16

16

6.

s!

-

8.

9.
1.

4.

0
4
3
1

-

4

9
5

1

DIS- DIS- DIS- SPECI- 
SOLVED SOLVED SOLVED NON SODIUM FIC 

ORTHO SOLIDS SOLIDS SOLIDS CAR- AD COND- 
PHOS- (RESI- (TONS (TONS HARD- BONATE SORP- UCTANCE 
PHATE BORON DUE AT PER PER NESS HARD- TION (MICHO- 
(PO4) (B) 180 C) AC FT) DAY) (CA.MG) NESS RATIO MHOS)

RED RIVER OF THE NORTH BASIN

05051700 WILD RICE RIVER NEAR CAYUGA (LAT 46 07 30 LONG 097 21 40)

.47 .65 1530 2.08 1.32 517 368 5.4 2040
.28 1500 2.04 25.1 855 596 1.9 1840

.34 .21 1340 1.82 24.6 832 579 1.2 1630
.66 1660 2.26 .04 743 444 3.8 2140

05055520 BIG COULEE NEAR FORT TOTTEN (LAT 47 52 57 LONG 098 58 02)

412 .56 .57 -- -- -- 645 

05056220 SWEETWATER LAKE AT SWEETWATER (LAT 48 12 37 LONG 098 52 15)

.77 .09 558 .76 -- 218 24 2.0 756

05056250 LAC AUX MORTES NEAR CHURCHS FERRY (LAT 48 21 07 LONG 099 05 42)

.18 .07 1091 1.48 -- 585 311 1.9 1430

.28 .11 803 1.09 -- 465 212 1.4 1140

05056260 LAKE IRVINE NEAR CHURCHS FERRY (LAT 48 16 57 LONG 099 10 25)

.75 .11 591 .80 -- 325 95 1.5 917

05056405 BIG COULEE AT GRAHAMS ISLAND INLET NEAR FT. TOTTEN (LAT 48 02 25 LONG 099

HAY

OCT. 
HAY

MAY

HAY

OCT.
HAY

OCT.
HAY

OCT.
MAY

OCT.
HAR.
MAR.
HAR.
HAR.
MAR.
HAY

OCT.
MAR.

HAR!
HAR.
MAR.
MAY

16

17

17

17

26
17

26
17

26
17

26
21
22
23
24
25
18

26
21

23
24
25
18

3.'

3.

1.
2.

4!
4.
_

4.

s!
3.

2.

9

2

3

9

6
3

6
3

2
7

3
6
7
_
9
_
0

4
9

0
_
7
0

.32 .14 1000 1.36 51.3 390 91 3.5 1660

05056500 DEVILS LAKE NEAR DEVILS LAKE (LAT 48 04 00 LONG 098 56 07)

1.4 2.2 12000 16.3 -- 2240 1470 26 13800 

05056505 NARROWS OF DEVILS LAKE NEAR DEVILS LAKE (LAT 48 01 36 LONG 098 53 44)

1.4 2.3 12400 16.9 -- 2370 1590 25 14400

05056506 MISSION BAY OF DEVILS LAKE NEAR DEVILS LAKE (LAT 48 01 36 LONG 098 53

.91 5.1 42600 57.9 -- 6660 5530 55 36800

05056570 EAST DEVILS LAKE NEAR HAHAR (LAT 47 57 02 LONG 098 36 34)

1.7 1.6 61600 83.8 -- 10300 8780 62 49100
1.4 5.4 51300 69.8 -- 8840 7560 56 41500

05056630 EASTERN STUMP LAKE NEAR LAKOTA (LAT 47 52 04 LONG 098 21 33)

1.2 8.8 95600 130 -- 20100 19290 66 65800
2.4 7.4 88700 121 -- 17200 16500 66 66200

05056670 WESTERN STUMP LAKE NEAR LAKOTA (LAT 47 54 48 LONG 098^23 26)

.11 1.6 7090 9.64 -- 1610 1350 16 8630

.81 1.2 5920 8.05 -- 1470 1180 15 7380

05099380 PEKBINA RIVER NEAR VANG (LAT 48 55 00 LONG 098 03 23)

.27 .15 694 .94 76.8 383 112 1.7 1000

.2 .09 256 .35 35.9 126 22 .9 376

.2 .09 254 .35 52.8 136 19 .9 381

.2 -- 268 ,36 70.9 -- -- -- 404

.3 .13 228 .31 60.9 119 21 .8 336

.3 -- 218 .30 192 -- -- -- 306

.49 .14 580 .79 194 314 107 1.5 829

05099400 LITTLE PEKBINA RIVER NEAR WALHALLA (LAT 48 52 00 LONG 098 01 00)

.10 .11 488 .66 .66 297 65 1.2 745

.63 .07 364 .50 7.57 187 62 1.1 539

.66 .58 335 .46 8.50 167 46 1.1 498

.98 -- 252 .34 68.7 -- -- -- 358

.90 .04 217 .30 96.7 111 17 .8 319

.63 .14 563 .77 35.0 265 108 1.8 793

PH

7.
8.
7.
7.

7.

8.

8.
7.

7.

02 50)

8.

7<

7.

43)

8.

8.
8.

8.
7.

7.
7.

_
8.

8.
8.

7,
7.
7
7.

6
0
8
6

-

1
1

0
8

7

0

0

6

5

7
4

4
7

6
7

7
5
6
5
6
_
0

1
0

7
7
8
6

COL

11
20
_.
--

27

20
20

2
45

15

90

25 
20

18

43

40
40

10
40

15
20

15
48
43
40
42
55
10

5
24

18
31
23
10



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN NORTH DAKOTA 

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

DIS 
CHARGE 
CCFS)

SEDIMENT 
CONCEN 
TRATION 
(HG/L)

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAT)

DIS 
CHARGE 
CCFS)

OCT. 10
OCT. 26
NOV. 9
DEC. 7
JAN. 4
MAR. 6
MAR. 13

1220
1240
1230
1420
0905
1410
1510 10

DATE TIME 

RED RIVER OF THE NORTH BASIN

LITTLE PEMBINA RIVER NEAR WALHALLA (LAT 48 52 00 LONG 098 01 00)

9.4

SEDIMENT 
CONCEN 
TRATION 
CMG/L)

12

81

.02 

.01 

.01 

.01 

.09 
2.2

MAR. 23 
APR. 9 
MAT 7 
JUNE 6 
JULT 31 
AUG. 27

1115
1450
0840
1210
0830
1720

21
6.0
7.2

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAT)

1.8
5.5 
.84 
.62

9.4
8.0

PERIODIC DETERMINATIONS OF SUSPENDED-SEDIMENT DISCHARGE AND PARTICLE SIZE, WATER TEAR
OCTOBER 1967 TO SEPTEMBER 1968 

(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER;
P, PIPET; S, SIEVE; V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER) 

TEM- SUSPENDED METHOD
PER- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF 

ATURE DISCHARGE TRATION DISCHARGE ANALT- 
TIME (C) (CFS) (MG/L) (TONS/DAT) .002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 

05099380 PEMBINA RIVER NEAR VANG (LAT 48 55 00 LONG 098 03 23)

SIS

 
HAD*

MAR. 
MAR.
MAR.
MAR.

DATE

«

21 
22
24
25

300 
130
210
015

(METHOD

TIME

52

05099400

0 7.7 
0 18
1 101
1 165

LITTLE PEMBINA RIVER NEAR WALHALLA

69 
57

1100
1360

1.9 
2.8

300
608

1A

PARTICLE- SIZE ANALTSES OF BED
OF ANALTSIS:

WATER NUMBER
TEM- OF
PER- SAM-
ATURE PLING
(C) POINTS

H, HYDROMETER; 0,

"

38
39

MATERIAL,

-  

54
56

an

(LAT 48

"

86
78

Q4
Ql

98

52 00 LONG 098 01 00)

96 
83
94 96 99
94 97 100

" " "

100--

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
OPTICAL ANALYZER;

S 
S
VPWC
VPWC

S, SIEVE; V, VISUAL ACCUMULATION TUBE)

BED MATERIAL

DISCHARGE
(CFS)

P

.062

ERCENT FI

.125 .2

NER THAN '

50 . 500

 HE SIZE

1.00 2

(IN MILLIMETERS)

00 4.00 8.00 1

INDICATED

6.0 32.0 64.0

MET
OF

ANA
SI

MAT 18 0930

05099400 LITTLE PEMBINA RIVER NEAR WALHALLA (LAT 48 52 OO LONG 098 01 OO) 

18 23 37 18 63 65 78 87 93 100



272 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1966

MAG- PO-
DIS- MAN- CAL- NE- TAS- BICAR- CAR- CHLO-
CHARGE SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE

DATE (CFS) (SI02) (FE) (MN) (CA) (MG) (NA) (K) (HCO3) (COS) (SO4) (CD

ST. CROIX RIVER BASIN

05332500 NAHEKAGON RIVER NEAR TREGO (LAT 45 56 50 LONG 091 53 15) 

JUNE 06 717 -- .35 .07 18 4.9 -- -. 72 0 6.8 1.0

05333500 ST. CROIX RIVER NEAR DANBURY (LAT 46 04 30 LONG 092 14 50) 

JUNE 05 1720 -- .27 .04 17 4.O -- -- 64 0 6.8 1.0

05335500 CLAM RIVER NEAR WEBSTER (LAT 45 52 50 LONG 092 29 15) 

JUNE 06 289 12 .35 .04 20 6.4 2.9 .6 86 4 4.4 .1

05340500 ST. CROIX RIVER AT ST. CROIX FALLS (LAT 45 24 30 LONG 092 38 45) 

JUNE 03 8430 .- .50 .13 17 4.7 --   66 0 10 2.0

05341500 APPLE RIVER NEAR SOMERSET (LAT 45 09 30 LONG 092 43 00) 

JUNE 03 -- -- .09 .05 31 11 -- -- 144 0 7.2 3.0

05341710 WILLOW RIVER NEAR BOARDMAN (LAT 45 03 55 LONG 092 36 52) 

JUNE 07 32 12 .36 .18 34 16 5.7 1.2 183 0 6.0 2.0

05342000 KINNICKINNIC RIVER NEAR RIVER FALLS (LAT 44 49 50 LONG 092 44 00) 

JUNE 07 90 13 .06 .00 51 25 3.4 .9 242 2 14 6.0

05355330 RUSH RIVER NEAR MAIDEN ROCK (LAT 44 34 15 LONG 092 19 44) 

JUNE 07 61 10 .11 .12 54 28 2.4 1.1 280 0 12 2.9

CHIPPEWA RIVER BASIN

05356000 CHIPPEWA RIVER AT BISHOPS BRIDGE NEAR WINTER (LAT 45 50 55 LONG 091 04 45) 

MAY 29 2080 .. .44 .04 8.6 1.6 -- -- 22 0 8.4 1.0

05356500 CHIPPEWA RIVER NEAR BRUCE (LAT 45 27 05 LONG 091 15 40) 

MAY 28 4940 -. .49 .08 6.7 1.8 -- -- 21 0 3.6 .5

05358500 FLAMBEAU RIVER AT BABBS ISLAND NEAR WINTER (LAT 45 46 10 LONG 090 45 45) 

MAY -29 -- -. .50 .06 8.9 1.9 -- -- 22 0 9.2 1.0

05359500 SOUTH FORK FLAMBEAU RIVER NEAR PHILLIPS (LAT 45 42 15 LONG 092 36 55) 

MAY 29 3160 -- .51 .06 7.3 1.8 -- -- 20 0 8.8 2.0

05360500 FLAMBEAU RIVER NEAR BRUCE (LAT 45 22 20 LONG 091 12 35) 

MAY 28 6610 -- .52 .06 8.2 1.9 .. .. 24 0 9.6 .5

05362000 JUMP RIVER AT SHELDON (LAT 45 18 30 LONG 090 57 20) 

MAY 28 4770 -- .54 .05 8.2 1.8 -- -- 20 0 8.4 1.0

05364000 YELLOW RIVER AT CADOTT (LAT 44 57 10 LONG 091 09 00) 

MAY 28 170 -. .56 .07 9.1 3.6 -- -- 36 0 7.2 1.0

08366500 EAU CLAIRE RIVER NEAR FALL CREEK (LAT 44 48 35 LONG 091 16 50) 

MAY 28 2520   .83 .01 6.4 2.0 -- -- 22 0 8.8 1.0

05367425 RED CEDAR RIVER NEAR CAMERON (LAT 45 24 05 LONG 091 46 39) 

MAY 28 650 8.1 .21 .10 18 4.7 2.8 1.0 76 0 4.4 .4

05368000 HAY RIVER AT WHEELER (LAT 45 02 50 LONG 091 54 50) 

MAY 28 341 -- .50 .08 35 17 -- -- 176 0 12 3.0

05369000 RED CEDAR RIVER AT MENOMONIE (LAT 44 53 00 LONG 091 55 55) 

MAY 28 2250 -- .29 .10 16 6.6 -- -- 74 0 7.6 2.0

BLACK RIVER BASIN

05381000 BLACK RIVER AT NEILLSVILLE (LAT 44 33 35 LONG 090 36 50) 

MAY 08 189 -- -- -- 12 5.0 -- -- 50 0 12 4.0

05381360 BLACK RIVER AT BLACK RIVER FALLS (LAT 44 17 18 LONG 090 50 56) 

DEC. 11 -- 34 1.4 .02 13 2.1 9.8 2.2 20 20 7.8 4.4

WISCONSIN RIVER BASIN

05396000 RIB RIVER AT RIB FALLS (LAT 44 58 25 LONG 089 54 15) 

MAY 07 146 -- -- -- 11 3.9 -- .- 38 0 13 2.0

FLUO-
RIDE
(F)

05399500 BIG EAU PLEINE RIVER NEAR STRATFORD (LAT 44 49 15 LONG 090 04 35)

MAY 07 28.6

05400100 LITTLE EAU PLEINE RIVER NEAR MARSHFIELD (LAT 44 43 18 LONG 090 05 77) 

9.4 -- -- -- 16 4.7 -- -- 60 0 19 4.0



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

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

DIS- DIS- DIS- DIS- SPECI-
SOLVED SOLVED SOLVED SOLVED NON- SODIUM FIC

TOTAL SOLIDS SOLIDS SOLIDS SOLIDS CAR- AD- COND-
PHOS (RESI- (SUM OF (TONS (TONS HARD- BONATE SORP- UCTANCE TEMP- PER-
PHORUS DUE AT CONSTI- PER PER NESS HARD- TION (MICRO- PH ERATURE COLOR CENT
(P04) 180 C) TUENTS) AC-FT) DAY) (CA.MG) NESS RATIO MHOS) (DEC C) SODIUM

ST. CROIX RIVER BASIN

05332500 NAMEKAGON RIVER. NEAR TREGO (LAT 45 56 50 LONG 091 53 15) 

96 -- .13 186 65 6 -- 130 7.4 15

05333500 ST. CROIX RIVER NEAR DANBURY (LAT 46 04 30 LONG 092 14 50) 

85 -- .12 395 59 6 -. 113 7.4 14

05335500 CLAM RIVER NEAR WEBSTER (LAT 45 52 50 LONG 092 29 15) 

r. 91 94 .12 71.0 76 0 .1 148 8.8 16

05340500 ST. CROIX RIVER AT ST. CROIX FALLS (LAT 45 24 30 LONG 092 38 45) 

100 .- -. -- 62 8 -- 125 7.3 17 

05341500 APPLE RIVER NEAR SOMERSET (LAT 45 09 30 LONG 092 43 00)

26 8 77

05341710 WILLOW RIVER NEAR BOARDMAN (LAT 45 03 55 LONG 092 36 52) 

190 173 .26 16.4 151, 1 .2 306 7.6 15

05342000 KINNICKINNIC RIVER NEAR RIVER FALLS (LAT 44 49 50 LONG 092 44 00) 

266 244 .36 64.7 230 28 .1 401 8.3 15 

05355330 RUSH RIVER NEAR MAIDEN ROCK (LAT 44 34 15 LONG 092 19 44)

15 8 150

CHIPPEWA RIVER BASIN

05356000 CHIPPEWA RIVER AT BISHOPS BRIDGE NEAR WINTER (LAT 45 50 55 LONG 091 04 45) 

56 -- .08 314 28 10 -- 52 6.9 12 120

05356500 CHIPPEWA RIVER NEAR BRUCE (LAT 45 27 05 LONG 091 15 40) 

61 -- .08 814 24 7 -- 51 6.7 11 80 

05358500 FLAMBEAU RIVER AT BABBS ISLAND NEAR WINTER (LAT 45 46 10 LONG 090 45 45) 

56 -- .08 .. 30 12 -- 58 6.9 12 120 

05359500 SOUTH FORK FLAMBEAU RIVER NEAR PHILLIPS (LAT 45 42 15 LONG 092 36 55) 

60 .- .08 512 26 9 .- 47 6.9 11 120

05360500 FLAMBEAU RIVER NEAR BRUCE (LAT 45 22 20 LONG 091 12 35) 

74 -- .10 1320 28 9 -- 62 6.7 12 80

05362000 JUMP RIVER AT SHELDON (LAT 45 18 30 LONG 090 57 20) 

62 -- .08 798 28 12 -- 50 6.7 10 120

05364000 YELLOW RIVER AT CADOTT (LAT 44 57 10 LONG 091 09 00) 

77 -- .10 35.3 38 8 .- 79 6.9 12 80

05366500 EAU CLAIRE RIVER NEAR FALL CREEK (LAT 44 48 35 LONG 091 16 50) 

58 -- .08 395 24 6 -- 60 6.8 13 70

05367425 RED CEDAR RIVER NEAR CAMERON (LAT 45 24 05 LONG 091 46 39) 

84 78 .11 -- 24 6 -- 60 6.8 12 12

05368000 HAY RIVER AT WHEELER (LAT 45 02 50 LONG 091 54 50) 

171 -- .23 157 158 14 -- 296 7.8 13 13

05369000 RED CEDAR RIVER AT MENOMONIE (LAT 44 53 00 LONG 091 55 55) 

69   .12 541 67 6 -- 143 7.4 13 20

BLACK RIVER BASIN

05381000 BLACK RIVER AT NEILLSVILLE (LAT 44 33 35 LONG 090 36 50) 

,38 90 -- .12 45.9 50 10 -- 116 7.1 14 75

05381360 BLACK RIVER AT BLACK RIVER FALLS (LAT 44 17 18 LONG 090 50 56) 

109 104 .15 -- 41 0 .7 121 9.6 1 7

WISCONSIN RIVER BASIN

05396000 RIB RIVER AT RIB FALLS (LAT 44 58 25 LONG 089 54 15) 

.14 73 -- .10 .- 44 12 -- 92 7.1 12 50

05399500 BIG EAU PLEINE RIVER NEAR STRATFORD (LAT 44 49 15 LONG 090 04 35) 

.35 94 -- .13 72.6 55 11 -- 141 7.2 14 40

05400100 LITTLE EAU PLEINE RIVER NEAR «ARSHFIELD (LAT 44 43 18 LONG 090 05 77) 

.60 111 -- .15 -- 60 10 -- 141 7.3 12 75



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

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

DIS. 
CHARGE 

DATE (CFS)

SEP. 12

SEP. 12

MAY 07 28.9

MAY 07 58

JULY 10

NOV. 14 
JAN. 08

JULY 10

NOV. 14 
JAN. 08 
FEB. 13 
MAR. 25 
APR. 29 
JUNE 03 
JUNE 14
JUNE 18
JULY 10 
SEP. 10

FEB. 13 2.5

NOV. 14

NOV. 28 7.0

NOV. 14 3.0

NOV. 29

DEC. 01 15

NOV. 14 1.5

DEC. 01

DEC. 01 10

HOV 15

MAN- CAL- NE- TAS- BICAR- CAR- CHLO- 
SILICA IRON GANESE CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE 
(SI02) (FE) (MN) (CA) (MG) (NA) (K) (HODS) (COS) (304) (CL)

WISCONSIN RIVER BASIN- -Continued

054O0600 LITTLE PLOVER RIVER NEAR ARNOTT (LAT 44 28 05 LONG 089 29 20)

16 .21 .02 42 20 2.1 .7 190 0 16 6.0

05400625 LITTLE PLOVER RIVER NEAR PLOVER (LAT 44 28 15 LONG 089 30 30)

21 .07 .01 43 21 2.6 .6 200 0 15 6.0

05400710 MILL CREEK NEAR STEVENS POINT (LAT 44 31 06 LONG 089 39 58)

18 7.0 -- -- 62 0 19 18

054O2000 YELLOW RIVER AT BABCOCK (LAT 44 18 05 LONG 090 07 15)

10 3.9 -- -- 30 0 16 6.0

05409830 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 47 LONG 090 54 34) 

.04
8.6 .03 .04 55 31 1.6 .9 304 2 12 3.0

05409860 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 36 LONG 090 54 31)

12 .06 .05 56 33 .9 .8 314 0 10 3.0 
.04 -- -- -- -- -- 322 0
.07

9.9 .11 .07 52 31 1.5 .7 294 0 12 2.0

05409870 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 30 LONG 090 53 49)

12 .07 .05 56 30 .9 .8 306 0 11 2.0 
12 .03 .03 60 30 .7 .8 324 0 12 3.0 
11 .04 .02 62 34 .5 .8 340 0 1 3.0 
10 .10 .01 50 32 .9 .9 294 0 3 2.0 
9.4 .11 .04 54 33 .8 .8 316 0 4 3.0 

12 .03 .04 52 35 .5 .7 310 0 0 3.0 
54 30 -- -- 288 0 1 2.0
20 9.5 -- -- 1O2 0 8.4 1.0

10 .04 .06 54 33 1.6 .8 304 0 12 3.0 
230 0 12 2.5

ROCK RIVER BASIN

05423000 WEST BRANCH ROCK RIVER NEAR WAUPUN (LAT 43 40 05 LONG O88 39 10)

11 .12 .06 102 52 9.2 4.1 400 0 116 29

05423500 SOUTH BRANCH ROCK RIVER AT WAUPUN (LAT 43 38 30 LONG 088 43 15)

05423820 LIMESTONE CREEK NEAR ALLENTON (LAT 43 23 38 LONG 088 20 25)

05423800 KOHLSVILLE RIVER NEAR KOHLSVILLE (LAT 43 29 02 LONG 088 22 03)

05423900 LOMIRA CREEK NEAR THERESA (LAT 43 32 03 LONG O88 24 57) 

424 0 140 22

05423950 KUMMEL CREEK AT THERESA STATION (LAT 43 32 06 LONG 088 25 58)

12 .17 .06 101 57 25 4.7 451 0 79 55

05424095 RUBICON RIVER NEAR SLINGER (LAT 43 19 17 LONG 088 19 48)

05424150 RUBICON RIVER NEAR HUSTISFORD (LAT 43 19 25 LONG 088 33 56)

11 .23 .02 95 47 38 5.0 382 0 100 58

05424250 ASHIPPUM RIVER NEAR MONTEREY (LAT 43 10 20 LONG 088 32 48) 

372 0 84 10

054244OO OOONOMOWOC RIVER NEAR RICHFIELD (LAT 43 15 50 LONG 088 14 29)

05425300 OCONOMOWOC RIVER NEAR PIPERSVILLE (LAT 43 06 30 LONG 088 37 05)

5.0 .28 .00 50 33 9.6 2.4 254 0 48 15

05425400 SILVER CREEK AT WATERTOWN (LAT 43 13 35 LONG 088 43 53)

05425560 JOHNSON CREEK AT JOHNSON CREEK (LAT 43 04 34 LONG O88 46 33)

9.4 .20 .04 129 64 6.4 1.8 411 0 213 13

05425800 CRAWFISH RIVER NEAR DANVILLE (LAT 43 18 24 LONG 088 55 17) 

304 0 94 18

FLUO- 
RIDE NITRATE 
(F) (N03)

.3 7.7

.4 9.1

2.5

1.4

.2
.1 .0

.2 .0

.1 .0

.2 .0 

.3 2.8 

.2 3.3 

.1 .0 

.1 .5 

.1 .5 
2.5
1.8

.1 .0 

.1 1.8

.7 10

.2 4.5 

2.9

1.0

.1 3.8

4.5

.2 2.7

1.6

.2 2.0

1.8

.2 1.4

5.4



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

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

TOTAL 
PHOS 
PHORUS 

DATE (P04)

SOLVED SOLVED SOLVED SOLVED TON- SODIUM FIC 
SOLIDS SOLIDS SOLIDS SOLIDS CAR- AD- COND- 
(RESI- (SUM OF (TONS (TONS HARD- BONATE SORP- UCTANCE TEMP- 
DUE AT CONSTI- PER PER NESS HARD- TION (MICRO- PH ERATURE COLOR 
180 C) TUENTS) AC-FT) DAY) CCA*1IG) NESS RATIO MBOS) (DEC C)

WISCONSIN RIVER BASIN--Contlnued

ALKA- 
PER- LIHITY 

CENT AS 
SODIUM CACO3

05400600 LITTLE PLOVER RIVER NEAR ARNOTT (LAT 44 28 05 LONG 089 29 20)

SEP. 12 .06 216 -- .29 -- 187 32 .1 357 7.7 -- 10 2 156

05400625 LITTLE PLOVER RIVER NEAR PLOVER (LAT 44 28 IS LONG 089 30 30)

SEP.

MAY

MAY

12

07

07

APR. 29 
JULY 10

NOV. 
JAN. 
APR. 
JULY

NOV. 
JAN. 
FEB. 
MAR. 
APR. 
JUNE 
JUNE 
JUNE 
JULY 
SEP.

14 
08 
29 
10

14 
08 
13 
25 
29 
03 
14 
18 
10 
10

.06

1.1

.28

.05

.27

.04 

.02

.18 

.97

.08 

.04 

.11 

.18 

.72 

.04

223 -- .30 -- 194 30 .1 357 8.1 -- 5

05400710 MILL CREEK NEAR STEVENS POINT (LAT 44 31 OS LONG Of 9 39 56)

135 -- .18 .. 74 23 -- 203 7.0 11 50

3 184

51

05402000 YELLOW RIVER AT BABCOCK (LAT 44 18 05 LONG 090 07 15)

05409830 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 47 LONG 090 54 34)

253 -- .34 .- 254 -- -- 438 8. 
242 263 .33 -- 265 12 .0 463 8.

05409880 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 36 LONG

280 270 .35 -. 275 18 .0 468 8. 
282 -- .38 -- 282 18 -- 473 8. 
230 -- .31 -- 246 .- -- 418 8.
238 253 .32 -. 257 18 .0 446 8.

05409870 NEDERLO CREEK NEAR GAYS MILLS (LAT 43 21 30 LONG

253 283 .34 -. 263 12 .0 458 8. 
284 282 .39 .- 273 8 .0 474 8. 
276 294 .38 -. 295 16 .0 501 8.

286 272 .36 -- 270 11 .0 476 8. 
248 267 .34 .. 274 20 .0 467 8. 
250 ... .34 .- 258 22 -- 442 8. 
114 .- .16 .. 89 6 .- 177 7. 
250 284 .34 .. 270 21 .0 468 8. 
192 .. .28 -- 208 20 .- 364 8.

ROCK RIVER BASIN

17 
21 5

90 54 31)

7 2
0

22 5

90 53 49)

5 2 
0 
1 4 
8 2 
9 5 

18 3 
19 
17 
17 5 
11

1 249

1 258 
264

1 241

1 251 
1 266 
1 279 
2 241 
1 259 
1 254 

236 
84 

1 249 
189

05423000 WEST BRANCH ROCK RIVER NEAR WAUPUN (LAT 43 40 05 LONG 068 39 10)

FEB. 13 548 531 .75 3.70 469 141 .2 827 7.5 .- 8 4 328

05423500 SOUTH BRANCH ROCK RIVER AT WAUPUN (LAT 43 38 30 LONG 088 43 15)

FEB. 13 640 607 .87 4.84 491 186 .5 926 7.5 -- 23 9 305

05423820 LIMESTONE CREEK NEAR ALLENTON (LAT 43 23 38 LONG 088 20 25)

NOV.

HOV.

NOV.

NOV. 

NOV.

NOV.

14

14

28

28

29

558 -- .78 -- 410 103 -- 827 8.0 3

05423850 KOHLSVILLE RIVER NEAR KOHLSVILLE (LAT 43 29 02 LONG 088 22 03)

460 -- .83 .- 367 90 .- 703 8.0 3

05423900 LOMIRA CREEK NEAR THERESA (LAT 43 32 03 LONG 088 24 57)

598 -- .81 -- 472 124 -- 890 8.0 1

.16

.90

05423950 ROMMEL CREEK AT THERESA STATION (LAT 43 32 06 LONG OE

05424095 RUBICON RIVER NEAR SLINGER (LAT 43 19 17 LONG 088

05424150 RUBICON RIVER NEAR HUSTISFORD (LAT 43 19 25 LONG Of

8 25 58) 

0 5 

19 48) 

> 3 

8 33 58)

581 546 .79 .. 431 118 .8 908 8.1 0 20

307

277

348

10 370 

262

16 313

05424250 ASHIPPUM RIVER NEAR MONTEREY (LAT 43 10 20 LONG 088 32 48)

DEC. 01 447 -- .61 18.1 395 90 -- 703 8.2 0 305

05424400 OCONOMOWOC RIVER NEAR RICHFIELD (LAT 43 15 50 LONG 088 14 29)

NOV.

DEC.

NOV.

14

01

15

846 -- 1.15 3.43 480 303 -- 1050 8.3 2

.92

05425300 OCONOMOWOC RIVER NEAR PIPERSVILLE (LAT 43 06 30 LONG 088 37 05)

302 291 .41 .. 261 52 .3 518 7.9 1 5

05425400 SILVER CREEK AT WATERTOWN (LAT 43 13 35 LONG 088 43 53)

898 .- .95 10.4 487 134 .- 1060 7.7 2

170

7 206

353

05425560 JOHNSON CREEK AT JOHNSON CREEK (LAT 43 04 34 LONG 088 48 33)

DEC. 01 .03 702 640 .95 19.0 588 248 .1 983 8.0 0 25 2 337

05425800 CRAWFISH RIVER NEAR DANVILLE (LAT 43 18 24 LONG 068 55 17)

NOV. 15 450 -- .81 -- 380 131 -- 682 8.2 1 249



 "" ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN

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

MAG- PO-
DIS- MAN- CAL- NE- TAS- BICAR- CAR- CHLO- FLUO-

CHARGE SILICA IRON GANESE CIUII SIUH SODIUM SIUH BONATE BONATE SULFATE RIDE RIDE NITRATE
DATE (CFS) (SI02) (FE) (UN) (CA) (MG) (NA) (K) (HCO3) (CO3) (SO4) (CD (F) (NO3)

ROCK RIVER BASIN.-Continued

O5425850 WATERLOO CREEK AT PORTLAND (LAT 43 11 47 LONG 088 58 31) 

NOV. 30 -- -- -- -- -- -- -- -- 358 0 158 29 -- 7.7

O5426300 DUCK CREEK NEAR SULLIVAN (LAT 43 57 41 LONG 088 40 38) 

NOV. 27 8.0 13 .53 .12 135 58 5.4 2.6 374 0 233 13 .2 1.8

05427510 KOSHKONONG CREEK NEAR BUSSEYVILLE (LAT 42 54 44 LONG 089 00 15) 

DEC. 01 -- 14 .22 .04 99 52 10 2.2 388 0 114 18 .3 5.5

05427530 ROCK RIVER AT NEWVILLE (LAT 42 49 48 LONG 089 01 17) 

NOV. 13 -- 8.3 1.7 .08 67 34 12 3.5 267 0 70 22 .2 5.4

05427550 SAUNDERS CREEK AT ALBION (LAT 42 52 43 LONG 089 03 57) 

NOV. 13 8.5 -- -- -- -- -- -- -- 375 0 90 11 -- 3.6

05428600 EAST BRANCH STARKWEATHER CREEK AT MADISON (LAT 43 05 57 LONG 089 19 54) 

NOV. 13 -- -- -- -- -- -- -- -- 336 0 79 74 -- 29

05428650 WEST BRANCH STARKWEATHER CREEK AT MADISON (LAT 43 05 58 LONG 089 20 18) 

NOV. 13 -- -- -- -- -- -- -- -- 406 0 170 17 .- 8.2

O5430050 BADFISH CREEK NEAR OREGON (LAT 42 55 41 LONG 089 19 44) 

DEC. 04 -- 19 .41 .00 69 40 130 15 328 0 52 173 .8 48

05430150 BADFISH CREEK NEAR OOOKSVILLE (LAT 42 50 00 LONG 089 11 48) 

NOV. 15 -. -- -- -- -- -- -- -- 390 0 57 115 -- 27

05430200 YAHARA RIVER NEAR FULTON (LAT 42 48 40 LONG 089 09 01) 

NOV. 15 -- 14 .17 .02 56 29 24 3.8 264 0 36 34 .4 8.6

05430300 MARSH CREEK HEAR JANESVILLE (LAT 42 43 15 LONG 089 03 30) 

NOV. 13 -. 15 .20 .00 99 39 3.0 .9 301 0 128 7.0 .2 4.9

ILLINOIS RIVER BASIN

05543830 FOX RIVER AT WAUKESHA (LAT 43 OO 17 LONG 088 14 37) 

JAN. 22 -- 12 .06 .20 100 42 71 4.8 360 0 112 108 .4 1.2

05546500 FOX RIVER AT WILHOT (LAT 42 30 40 LONG 088 10 45) 

JAS. 24 -. 11 .17 .04 87 42 25 3.1 362 0 78 40 .5 10



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 277 

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

DIS- DIS- DIS- DIS- SPECI-
SOLVED SOLVED SOLVED SOLVED NON- SODIUM PIC

TOTAL SOLIDS SOLIDS SOLIDS SOLIDS CAR- AD- COND- ALKA-
PHOS- (RESI- (SUM OF (TONS (TONS HARD- BONATE SORP- UCTANCE TEMP- PER- LINITY
PHOHUS DUE AT CONSTI- PER PER NESS HARD- TION (MICRO- PH EHATUHE COLOR CENT AS

DATE (PO4) 18O C) TUEOTS) AC-FT) DAY) (CA.MG) NESS RATIO MHOS) (DEC C) SODIUM CACO3

ROCK RIVER BASIN--Contlnued

05425850 WATERLOO CREEK AT PORTLAND (LAT 43 11 47 LONG 088 40 38) 

NOV. 30 -- 603 -- .82 -- 500 206   888 8.2 1 -- -- 294

05426300 DUCK CREEK NEAR SULLIVAN (LAT 43 57 41 LONG 088 40 38) 

NOV. 27 .12 687 646 .93 14.8 576 269 .1 955 8.0 1 25 2 307

05427510 KOSHKONONG CREEK NEAR BUSSEYVILLE (LAT 42 54 44 LONG 089 00 15) 

DEC. 01 .75 531 507 .72 -- 461 143 .2 814 8.0 1 10 4 318

05427530 ROCK RIVER AT NEWVILLE (LAT 42 49 48 LONG 089 01 17) 

NOV. 13 .53 374 354 .51 -- 307 88 .3 611 7.6 4 15 8 219

05427550 SAUNDEHS CREEK AT ALBION (LAT 42 52 43 LONG 089 03 57) 

NOV. 13 -- 467 -- .64 10.7 415 107 -- 730 7.9 4 -- -- 308

05428600 EAST BRANCH STARKWEATHER CREEK AT MADISON (LAT 43 05 57 LONG 089 19 54) 

NOV. 13 -- 441 -- .60 -- 398 122 -- 734 7.4 6 -- -- 276

05428650 WEST BRANCH STARKWEATHER CREEK AT MADISON (LAT 43 05 58 LONG 089 20 18) 

NOV. 13 -- 733 -- 1.00 -- 542 209 -- 1140 7.4 5 -- -- 333

05430050 BADFISH CREEK NEAR OREGON (LAT 42 55 41 LONG 089 19 44) 

DEC. 04 21 724 729 .98 -- 337 68 3.1 1320 7.5 12 10 44 269

05430150 BADFISH CHEEK NEAR COOKSVILLE (LAT 42 50 00 LONG 089 11 48) 

NOV. 15 -- 614 -- .84 -- 365 45 -- 1070 7.5 4 -- -- 320

05430200 YAHARA RIVER NEAR FULTON (LAT 42 48 40 LONG 089 09 01) 

NOV. 15 3.5 348 339 .47 -- 259 42 .6 589 7.8 2 5 17 217

05430300 MARSH CHEEK NEAR JANESVILLE (LAT 42 43 15 LONG 089 03 30) 

NOV. 13 .02 461 447 .63 -- 408 157 .1 705 8.2 65 2 247

ILLINOIS RIVER BASIN

0554383O FOX RIVER AT WAUKESHA (LAT 43 00 17 LONG 088 14 37) 

JAN. 22 -- 672 640 .91 -- 422 127 1.5 1060 7.5 6 6 26 295

05546500 FOX RIVER AT WILMOT (LAT 42 30 40 LONG 088 10 45) 

JAN. 24 -- 476 475 .65 -- 390 93 .6 779 7.6 0 10 12 297



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), DECEMBER 1966 TO SEPTEMBER 1968

APR.

DATE 

26, 1967

SPECIFIC SPECIFIC 
WATER CON- WATER CON- 
TEM- DIS- DUCTANCE IBM- DIS- DUCTANCE 

PERATURE CHARGE (MICROMHOS PERATDRE CHARGE (MICROMHOS 
(°C) (CFS) AT 25 °C) DATE (°C) (CFS) AT 25°C)

ST. CROIX RIVER BASIN 

05332500 NAMEKAGON RIVER NEAR TREGO (LAT 45 56 50 LONG 091 53 15) 

7 -- 115 JUNE 5, 1967 19 -- 150

05333500 ST. CROIX RIVER NEAR DANBURY (LAT 46 04 30 LONG

DEC.
JAN.
FEB.
MAR.
APR.
JUNE
JULY
AUG.

9,
9,

13
21
28
7

27
22

1966
1967

0
0
0
0

10
16
23
18

1100
955
976

1170
1800
1140
1150
921

05336000 ST. CROIX

DEC.
JAN.
FEB.
MAR.
APR.
JUNE
JULY
SEP.

10,
10,
14
21
28
6

21
28

1966
1967

0
0
0
0

11
19
27
12

1560
1450
1570
1660
2980
1680
1500
1375

05340500 ST. CROIX

JAN.
MAY
JUNE
NOV.
NOV.

11,
7

10
7

29

1967 2
8

17
6
3

..

__
__
--

40
45
40
45
90
15
30
50

SEP. 28,
NOV. 3,
JAN. 12,
FEB. 8
MAR. 14
APR. 12
JULY 19

RIVER NEAR GRANTSBURG (LAT

70
90

170
180
115
140
130
140

RIVER AT ST.

200
145
240
260
230

NOV. 6,
DEC. 6,
JAN. 12,
FEB. 8
MAR. 14
APR. 12
MAY 13
JULY 19

1967

1968

45 55 25 LONG

1967

1968

092 14 50)

9
3
0
0
0

12
23

092 38 20)

1
1
0
0
0

13
15
23.5

972
1092
756
569

1020
1410
3480

1514

1260
906
166
2350
4500
7250

30
40
60
00
40
60
00

55
6O
00
40
70
20
05
20

CROIX FALLS (LAT 45 24 30 LONG 092 38 45)

JAN. 5,
APR. 18
JULY 18
AUG. 29

1968 0
12
23
19

240
:

--
--

70
25
80

CHIPPEWA RIVER BASIN

DEC.
JAN.
FEB.
MAR.
MAY

6,
12,
16
25
4

1966
1967

05356000

1
2
1
3
8

CHIPPEWA RIVER

..

..
1040

AT BISHOPS BRIDGE

70
75
90

115
80

NEAR WINTER (LAT 45 50

AUG. 28
OCT. 2
OCT. 13
APR. 8
JULY 26

1967

1968

55 LONG 091 04 45)

20
16
6
5

22

608
232
__
96.2

838

60
70
65
80
55

05356500 CHIPPEWA RIVER NEAR BRUCE (LAT 45 27 05 LONG 091 15 40)

DEC.
MAY
JULY
AUG.
SEP.
OCT.
NOV.
JAN.

14,
4,

18
16
22
26
30
3,

1966
1967

1968

0
7

23
23
18
5
0
0

1410
2270
1339
872
728
942
__

1340

140
65
80
80
85

100
80
78

FEB. 5,
MAR. 5
APR. 15
MAY 10
JULY 30
AUG. 26
SEP. 23

1968

05359500 SOUTH FORK FLAMBEAU RIVER NEAR PHILLIPS (LAT 45 42

DEC.
JAN.
FEB.
MAR.
MAY
AUG.
SEP.
SEP.
OCT.

5,
13,
17
25
3

28
12
25
31

1966
1967

1
0
0
1
6

19
16
17
3

302
231
175
378

1050
469
131
145
367

84
105
50

115
50
62
90
90
90

DEC. 4,
JAN. 9,
FEB. 5
MAR. 12
APR. 9
MAY 16
JULY 11
JULY 25

05360500 FLAMBEAU RIVER NEAR BRUCE (LAT 45

JAN.
MAY
JUNE
AUG.
SEP.
OCT.
NOV.
JAN.

DEC.
JAN.
MAY
JUNE
AUG.
SEP.
OCT.
DEC.

12,
3
8

16
25
26
30
3,

14,
12,
3
8

18
22
27
1

1967

1968

1966
1967

1
8

16
26
17
7
1

--

0
1
5

16
19
20
4
1

1440
3360
3240
768
787
795
753
412

05362000 JUMP

87.5
87.0

384
425
45.5
43.6

200
66.3

05365500 CHIPPEWA

APR.
JUNE
JULY
AUG.
OCT.
DEC.

2,
7

17
25
7
8

1967 2
18
21
19
11
2

79600
8720
8380
230
220
--

100
60
130
90
75
75

110
110

RIVER AT SHELDON

230
160
80

120
160
175
175
195

FEB. 5,
MAR. 6
APR. 15
MAY 22
JULY 25
AUG. 26
SEP. 23

(LAT 45 1

JAN. 4,
FEB. 6
MAR. 18
APR. 19
MAY 16
JULY 25
AUG. 27
SEP. 24

1967
1968

0
0
6

13
23
18
17

1230 100
560 ]
957 ]
876

1360
878
4710

40
20
90
85
9O
60

15 LONG 090 36 55)

2
0
0
0
6

12
21
22

199 110
131
190
230
604

1940
931
547

L40
95
L45
LOO
75
70
60

22 20 LONG 091 12 35)

1968

J 30 LONG 090

1968

1
..
9

11
23
19
17

57 20)

0
0
1

12
11
20
19
15

863 125
801

1800
4530
2160
1010 1
3960

32.9
56.8

575 ]
961 ]
9880
242
70.9

992

L40
85
55
25
00
50

50
10
15
05
55
L20
L60
95

RIVER AT CHIPPEWA FALLS (LAT 44 55 35 LONG 091 24 40)

90
155
90

150
125
120

FEB. 6,
APR. 5
JULY 26
AUG. 28
SEP. 24

1968 1
5

23
19
18

100
.-
--

232
_.

60
LOO
L60
LOS



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IV WISCONSIN 

SPECIFIC CONDUCTANCE OCICROMHOS AT 2S°C), DECEMBER 1968 TO SEPTEMBER 1968

MAR. 29, 1967 
MAR. 31 
APR. 1 
MAT 4 
JUNE 5 
JUNE 9 
JULY 17 
AUG. 4 
SEP. 7 
SEP. 21 
NOV. 13

JAN. 9, 19 
FEB. 28 
MAR. 29 
MAR. 30 
APR. 1 
MAY 5 
JUNE 9 
JULY 18 
AUG. 14 
OCT. 3

JAN. 10, 1967 
MAR. 30 
MAY 5 
MAY 8 
JUNE 10 
JULY 18 
AUG. 15 
OCT. 3 
NOV. 8

JAN. 23, 1967
FEB. 23
APR. 3
APR. 11
MAY 16
AUG. 24
OCT. 4
NOV. 9
DEC. 15

JAN. 10, 1967 
FEB. 22 
MAR. 30 
MAY 6 
JUNE 11 
AUG. 15 
OCT. 3 
FEB. 7, 1968

DEC. 20, 1966 
JAN. 24, 1967 
MAR. 2 
APR. 12 
MAY 17 
JUNE 13 
JULY 12 
AUG. 7 
SEP. 11

DEC. 20, 1966 
JAN. 24, 1967 
MAR. 3 
MAR. 28 
APR. 12 
JUNE 13 
AUG. 8 
SEP. 12 
OCT. 18

DEC. 13, 1966 
JAN. 13, 1967 
FEB. 27 
MAY 1 
JUNE 6 
JULY 28 
AUG. 31 
OCT. 6 
DEC. 1

WATE
TED

PERAT

SPECIFIC
R CON-
[- DIS- DUCTANCE
URE CHARGE (HICROHHOS

WATER
TEM

PERATURE
(°C) (CFS) AT 25°C) DATE (°C)

CHIPPEWA RIVER BASIN- -Continued

DIS
CHARGE
(CFS)

SPECIFIC
CON

DUCTANCE
(HICROHHOS
AT 25° C)

05367425 RED CEDAR RIVER NEAR CAMERON (LAT 45 24 05 LONG 091 46 39)

4
3
7

11
18
16
23
20
19
19
1

1
0
2
3
3
8

16
17
20
13

1000 140 JAN. 2, 1968
3700 100 FEB. 9
1430 100 MAR. 4
336 150 APR. 8

155 MAY 10
328 280 JULY 15
330 150 JULY 26
266 140 AUG. 23
201 100 SEP. 6
343 155 SEP. 20
224 130

05368000 HAY RIVER AT WHEELER (LAT 45 02 50 LONG 0

150 310 NOV. 8, 1967
130 140 DEC. 8

2360 95 JAN. 5, 1968
8780 75 FEB. 12
5260 80 APR. 12
279 60 APR. 16
353 370 MAY 24
188 320 JULY 18
196 320 AUG. 30
154 325

0
0
1
5

10
23
20
26
17
15

91 54 40)

1
3
0
0

14
12
16
22
16

214
138
210
228
424

846
344
324
340

159
163
119
158
198
__

265
491
200

140
50

190
100
145
110
135
155
160
160

315
330
180
50

330
350
300
280
310

05369000 RED CEDAR RIVER AT MENOMONIE (LAT 44 53 00 LONG 091 55 55)

1
2
9
9

18
22
22
18
4

0
0
3
6

12
24
17
5
0

200 DEC. 8, 1967
8660 120 APR. 16, 1968
2620 120 MAY 1
1440 120 MAY 23
2460 330 JUNE 26
2650 180 AUG. 2
738 170 AUG. 28
562 170 SEP. 26

1570 180 SEP. 27

05369500 CHIPPEWA RIVER AT DURAND (LAT 44 37 45 LONG

4300 155 FEB. 12, 1968
7150 125 MAR. 19

104000 100 APR. 17
34490 80 MAY 20
10400 100 JUNE 27
5700 115 AUG. 2
4150 130 AUG. 28
5000 140 SEP. 26

150

2
8

10
15
18
22
21
14
16

091 58 10)

0
7

10
14
16
22
21
15

..

2020
2800
3060
2520
2260

__
4520

2170
5750
7150

33500
28300
8980
4140

24200

160
220
180
150
140
170
180
180
180

100
160
145
90
75

110
130
105

05370000 EAU GALLE RIVER AT SPRING VALLEY (LAT 44 51 00 LONG 092 14 15)

1
1
8

16
14
23
16
0

10.1 360 MAR. 7, 1968
8.35 350 APR. 18

1400 80 MAY 23
13.7 370 JUNE 27
14.8 550 JULY 31
14.0 360 AUG. 15
9.58 380 AUG. 29
9.84 420

TREKPEALEAU RIVER BASIN

1
8

16
12
23
16
21

58.0
9.04

24.9
230
23.6
12.7
6.11

260
350
200
180
330
390
380

05379400 TREKPEALEAU RIVER AT ARCADIA (LAT 44 15 15 LONG 091 30 25)

1
0
0
9

13
24
23
22
23

1
0
0
2
9

24
19
23
8

0
1
0

13
22
28
19
13
0

179 225 OCT. 17, 1967
212 275 NOV. 29
217 200 JAN. 10, 1968
494 220 FEB. 21
310 220 HAR. 27
389 400 MAR. 27
252 230 JUNE 5
226 275 AUG. 27
208 220 SEP. 26

05379500 TREKPEALEAU RIVER AT DODGE (LAT 44 07 55 LONG

248 240 NOV. 29, 1967
217 250 JAN. 11, 1968
225 240 FEB. 21

6350 90 APR. 24
555 280 JUNE 5
465 250 JULY 30
253 300 AUG. 27
2O4 230 SEP. 25
209 260

BLACK RIVER BASIN

05381000 BLACK RIVER AT NEILLSVILLE (LAT 44 33 35 LONG

134 205 JAN. 11, 1968
66.4 180 FEB. 18
96.0 180 HAR. 29

319 110 APR. 3
93.3 140 MAY 8

156 115 JUNE 11
245 120 JULY 16
34.7 175 AUG. 20
54.8 220 SEP. 27

12
0
0
0

10
10
26
16
12

091 33 10)

0
0
0
6

26
21
19
15

090 36 50)

0
0
7
7

14
23
23
23
14

211
147
166
147
230
230
276
303
358

140
145
150

1300
318
619
315
454

10.6
15.5
__

364
189
633
3150
85.6

283

260
260
205
245
260
272
260
205
225

240
150
280
270
280
240
245
270

400
430
135
120
120
105
90

180
100



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), DECEMBER 1966 TO SEPTEMBER 1968

DATE

SPECIFIC 
WATER CON-
TEM- DIS- DUCTANCE

PERATTOE CHARGE (MICROMHOS
(°C) (CFS) AT 25°C) DATE

BLACK RIVER BASIN.-Continued

WATER
TEM

PERATURE(°C)

SPECIFIC 
CON-

DIS
CHARGE
(CFS)

DUCT/
(MICRC

INCE
MBOS

AT 25°C)

 

05382000 BLACK RIVER NEAR GALESVILLE (LAT 44 03 45 LONG 091 17 30)

DEC.
JAN.
MAR.
APR.
JUNE
JUNE
JULY
AUG.
SEP.

20,
24,
2

13
5

20
13
8

12

1966
1967

1 377 130 OCT. 18, 1967
0 457 135 NOV. 30
0 566 130 JAN. 11, 1968
7 7530 80 FEB. 22

19 -- 115 MAR. 28
21 6400 220 APR. 25
19 1070 100 JUNE 4
21 561 150 AUG. 27
23 395 120 SEP. 25

LA CROSSE RIVER BASIN

9
0
0
0
9
9

20
22
16

469
460
264
287
969

6370
4000
678

2330

20
40
50
40
20
85
85
100
70

05383000 LA CROSSE RIVER NEAR WEST SALEM (LAT 43 54 05 LONG 091 07 05)

DEC.
JAN.
MAR.
MAR.
APR.
JUNE
JUNE
JUNE
JULY
AUG.
AUG.

DEC.
JAN.
AUG.
AUG.
SEP.

DEC.
JAN.
APR.
AUG.
SEP.
OCT.
JAN.

DEC.
JAN.
FEB.
APR.
MAY
JUNE
AUG.

DEC.
JAN.
MAR.
APR.
MAY
JUNE
AUG.

DEC.
JAN.
MAR.
APR.
MAY
JUNE
JULY
SEP.

19,
25,
1

27
13
5

13
20
10
8

11

8,
5,
3

29
28

16,
18,
13
2

11
17
30,

17,
17,
28
13
16
21
2

15,
18,
1

12
18
22
1

16,
18,
1

12
18
22
31
7

1966
1967

1966
1967

053 £

1966
1967

1968

1966
1967

1966
1967

1966
1967

3 254 360 SEP. 12, 1967
1 340 240 OCT. 19
1 172 285 NOV. 30
2 1610 135 JAN. 13, 1968
9 -- 180 MAR. 28

20 -- 280 APR. 25
24 376 220 JUNE 5
22 393 340 JUNE 21
23 215 250 AUG. 28
22 238 280 SEP. 24
19 231 270

WISCONSIN RIVER BASIN

05390180 WISCONSIN RIVER AT CONOVER (LAT 46 02

1 234 80 NOV. 6, 1967
0 232 95 JAN. 15, 1968

19 145 80 FEB. 26
16 166 70 APR. 12
9 196 80

23
9
2
2
9
7

23
22
23
19

52 LONG 089 15 57)

0
0
0

11

302
196
172
171
182
342
277
203
231
328

207
150
115
128

230
260
260
270
240
280
270
220
225
240

70
100
120
80

1000 WISCONSIN RIVER AT RAINBOW LAKE NEAR LAKE TOMAHAWK (LAT 45 50 00 LONG 089 32 50)

1 878 72 MAR. 7, 1968
1 -- 80 APR. 12
3 817 50 MAY 14

22 642 70 JUNE 18
17 639 70 JULY 18
8 438 75 AUG. 28
1 684 80 SEP. 17

05393500 SPIRIT RIVER AT SPIRIT FALLS (LAT 45 26

0 19.3 180 SEP. 8, 1967
0 16.0 50 OCT. 17
0 18.4 135 FEB. 17, 1968
3 342 70 MAR. 27
9 99.3 60 MAR. 28

17 259 90 APR. 3
19 18.1 110

05394500 PRAIRIE RIVER NEAR MERRILL (LAT 45 14

0 89.2 180 AUG. 23, 1967
0 78.9 180 SEP. 8
0 76.9 220 OCT. 18
3 741 60 JAN. 9, 1968

13 166 120 FEB. 16
19 232 160 MAR. 27
19 95.5 155 APR. 4

1 2120 92 DEC. 5, 1967
0 1920 90 JAN. 9, 1968
0 2100 100 FEB. 16
3 8060 60 MAR. 27

12 2515 60 APR. 29
20 4480 100 JUNE 13
25 1900 75 JULY 2
18 2170 160 SEP. 6

1
6

12
18
24
19
17

55 LONG 089 58 50)

18
8
0
1
1
3

10 LONG 089 38 50)

18
14
8
0
0
7
4

1
0
0
4

11
19
16
19

749
256
296
422

1870
659
907

8.37
14.9
6.63

__
99.1

..
83.8
135
85.2
73.0

183
--

1820
1740
1700
1800
2650
6750

11100
3080

100
70
70
60
55
65
80

160
140
160
85
85
80

170
180
150
190
195
150
115

120
110
120
120
80
80
50

120

05397500 EAU CLAIRE RIVER AT KELLY (LAT 44 55 05 LONG 089 33 00)

DEC.
JAN.
APR.
MAY
JUNE
JULY
AUG.
OCT.
NOV.
JAN.

APR.
MAY

15,
19,
11
22
23
25
31
5

30
10,

11,
22

1966
1967

1968

1967

0 58.5 310 FEB. 15, 1968
0 51.3 50 MAR. 26
6 1140 90 APR. 4

14 165 165 MAY 10
19 261 205 MAY 16
21 75.5 225 MAY 17
14 136 185 JUNE 12
13 80.9 220 JULY 16
0 92.3 265 AUG. 21
0 53.5 265 SEP. 25

05398000 WISCONSIN RIVER AT ROTHSCHILD (LAT 44 53

4 14500 65 JUNE 20, 1967
13 4420 10O SEP. 25, 1968

0
3
5

10
12
11
18
26
21
13

10 LONG 089 37 50)

18
16

44.7
263
311
167

1170
__

237
472
214
267

8890
4950

300
145
135
155
115
70

140
105
150
160

180
100



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), DECEMBER 1966 TO SEPTEMBER 1968

DEC. 20, 1966 
JAN. 17, 1967 
FEB. 28 
APR. 11 
MAY 19 
JUNE 20 
JULY 25 
AUG. 28 
OCT. 12 
NOV. 30 
JAN. 12, 196B

JULY 18, 1968

JULY 18, 1968 
JULY 19 
JULY 25

JULY 19, 1968

JULY 20, 1968

JAN. 12,
FEB. 19
APR. 2
MAY 7

DEC. 19, 
JAN. 26, 
MAR. 3 
JULY 12 
JULY 14 
AUG. 12 
SEP. 15 
OCT. 23

DEC. 20, 
JAN. 24, 
FEB. 28 
APR. 4 
APR. 18 
JUNE 22 
JULY 21 
AUG. 29

DEC. 20, 
JAN. 24, 
FEB. 28 
MAR. 30 
APR. 18 
HAY 24 
JUNE 22 
JULY 12 
JULY 18 
AUG. 29

DEC. 20,
JAN. 25,
MAR. 1
MAY 19
HAY 24
JUNE 30
JULY 18
AUG. 22
SEP. 12
SEP. 27
OCT. 10
OCT. 24
NOV. 7

WATER 
TEM 

PERATURE
DIS 
CHARGE 
(CFS)

SPECIFIC
CON 

DUCTANCE 
(MICROMHOS 
AT 26°C)

WATER 
TEM 

PERATURE
DATE ( C) 

WISCONSIN RIVER BASIN--Continued 

BIG EAU PLEINE RIVER NEAR STRATFORD (LAT 44 49 15 LONG 090 04 35)

DIS 
CHARGE 
(CFS)

13.0
6.68
9.67

547
34.9

1300
20.5

181
22.9
7.32
2.98

180
140
250
110
120
150
150
180
200
260
310

FEB. 19, 1968 
APR. 2 
MAY 7 
MAY 16 
HAY 16 
HAY 17 
JULY 10 
JULY 15 
AUG. 19 
SEP. 27 14

0.46
84.7
28.6

12300
11600

72.1
829
23.4
51.0

05400600 LITTLE PLOVER RIVER NEAR ARNOTT (LAT 44 28 05 LONG 089 29 20) 

18 4.00 360 AUG. 22, 1968 18 

05400650 LITTLE PLOVER RIVER'AT PLOVER (LAT 44 28 20 LONG 089 31 40)

14
15

17
17

05401100 FOURTEEN MILE CREEK NEAR NEW ROME (LAT 44 12 15 LONG 089 48 29) 

22 125 320 AUG. 27, 1968 21 22.6 

05401535 BIG ROCHE A CRI CREEK NEAR ADAMS (LAT 44 05 52 LONG 089 46 30)

16 79.1 220 SEP. 5, 1968 15 

05402000 YELLOW RIVER AT BABCOCK (LAT 44 18 05 LONG 090 07 15)

60.6

05406500 BLACK EARTH CREEK AT BLACK EARTH (LAT 43 08 00 LONG 089 44 00)

18.0
14.5
17.6

20.4
28.0
17.8
17.0
15.9
17.2
20.9
19.7
40.1

525
185
570
500
580
510
520
510
540
510
540
575
520

DEC. 27, 1967 
JAN. 16, 1968 
FEB. 27 
APR. 4 
APR. 26 
MAY 29 
JUNE 12 
JULY 10 
JULY 24 
AUG. 6 
AUG. 19 
SEP. 3 
SEP. 16

20.6
19.1
18.9
26.9
31.4
19.7
16.8
21.0
31.3
20.2
19.4
18.0
27.9

SPECIFIC
CON 

DUCTANCE 
(MICROMHOS 
AT 25°C)

360
155
140

110
115
190
160

11

05401050

133

.2

TENMILE

..

310 
320 
305

CREEK NEAR NEKOO!

260 
280

AUG. 22, 
SEP. 4 
SEP. 24

5A (LAT 44

AUG. 27, 
SEP. 30

1968

15 44

1968

13 
13 
12

LONG 089 48 38)

12 
13

8. 

10,

47, 
74.

.91 

,0

,0 
.5

445 
340 
330

255 
290

0
0
8

12

9.98
6.89

79.3
58.5

130
150
140
105

MAY 17, 1968
AUG. 19
SEP. 30

05403500 LEMONWEIR RIVER AT NEW LISBON (LAT 43 52

1
1
0

22
19
19
24
10

05404000

0
0
0
3
8

21
24
21

110
182
147

.._
166
107
411
140

160
155
150
120
140
200
140
140

OCT. 25, 1967
DEC. 5
FEB. 20, 1968
APR. 4
HAY 3
JUNE 10
SEP. 4

WISCONSIN RIVER NEAR WISCONSIN DELLS (LAT 43

..
__
 _

49300
22890
19000
4070
6270

05405000 BARABOO

1
f
0
3

11
17
__
22
23
21

80.2
217
137

i 2777
392

655
__

89.1
123

200
200
210
160
80

200
240
125

RIVER NEAR BARABOO

320
410
360
290
310
280
240
340
340
340

SEP. 26, 1967
OCT. 6
OCT. 27
APR. 9, 1968
JUNE 11
AUG. 6
SEP. 3

12
19
13

50 LONG 090

10
1
0
6

16
24
21

36 20 LONG

17
2
7,
6

24
25
21

(LAT 43 28 55 LONG 089 3(

SEP. 19, 1967
OCT. 27
DEC. 6
JAN. 9, 1968
FEB. 19
APR. 4
JUNE 11
AUG. 6
SEP. 3

19
7
2
0
0
8

24
26
19

..
17.4
56.5

09 40)

192
140
83.0

238
378
226
146

089 45 25)

4930
4580

,5 6600
6400

10200
6300
4280

! 00)

299
272
158
141
75.9

541
157
84.1

131

65
105
95

140
150
110
160
110
140
140

160
170
160
220
155
100
110

210
340
365
400
365
260
200
310
310

494
540
510
520
530
520
520
460
450
520
530
520
550



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), DECEMBER 1966 TO SEPTEMBER 1968

DEC. 13,
JAN. 24,
MAR. 3,
MAY 16,
SEP. 29,
DEC. 11,
JAN. 16,

DEC. 14, 
MAR. 11, 
APR. 14 
MAY 19 
JUNE 12 
JULY 11 
JULY 14 
AUG. 9 
SEP. 13 
OCT. 24

DEC. 23,
JAN. 25,
MAR. 1
MAR. 11
MAR. 11
MAR. 25
APR. 14
MAY 19
JULY 11

DEC. 14,
JAN. 17,
MAR. 27
JULY 17
AUG. 29
SEP. 19
OCT. 31

DEC. 13,
JAN. 16,
MAR. 28
MAY 4
JAN. 15,
FEB. 9

DEC. 15, 1966
JAN. 18, 1967
FEB. 23
MAR. 27
JULY 18
AUG. 30
SEP. 20
OCT. 18
DEC. 19
JAN. 18, 1968

DEC. 15, 1966
JAN. 18, 1967
FEB. 24
MAR. 27
AUG. 30
OCT. 18
DEC. 19
JAN. 16, 1968

DEC. 15, 1966 
JAN. 19, 1967 
FEB. 24 
MAY 5 
JULY 19 
AUG. 31 
SEP. 14 
SEP. 20 
NOV. 1 
DEC. 5

SPECIFIC 
WATER CON- WATER 

TEM- DIS- DUCTANCE TEM 
PERATURE CHARGE (MICROMHOS PERATURE 

(°C) (CFS) AT 25 °C) DATE (°C)

WISCONSIN RIVER BASIN.-Continued 

05407000 WISCONSIN RIVER AT MUSCODA (LAT 43 12 00 LONG 090 26 25)

1 -- 260 FEB. 8, 1968 0 
1 5500 230 MAR. 4 0 
0 6300 260 APR. 19 11 

14 10900 120 MAY 27 14 
13 4870 200 JULY 1 22 

2 6510 210 AUG. 15 23 
0 4730 270 SEP. 20 17

05408000 KICKAPOO RIVER AT LA FAROE (LAT 43 34 30 LONG O90 38 35) 

0 -- 410 DEC. 1, 1967 0
]

11
ie
2:
2.
it
i
21

187
197
264
158
208

) 27
25

__

1
6

7 52.5

05408500 KNAPP CREEK

1
1
2

2
If
1<

1.46
39

1

13
83

4
1
1

4
80
__
6
8
54
91
75

250
440
420
360
430
400
470
380
445

JAN. 12, 1968
FEB. 23
MAR. 30
APR. 26
JUNE 3
JUNE 22
JULY 29
AUG. 30

NEAR BLOOMINGDALE (LAT 43 40 05 LONG

360
105
320
220
190
105
290
260
320

5410000 KICKAPOO RIVER AT GAY

248
3200

251
281

) 247

..

7 277

05410500

400
460
170
455
700
440
450

AUG. 10, 1967
SEP. 14
OCT. 20
DEC. 4
JAN. 12, 1968
FEB. 29
MAR. 30
JUNE 21
AUG. 29

! MILLS (LAT 43 19 10 LONG

DEC. 4, 1967
JAN. 15, 1968
MAR. 25
MAY 24
JUNE 22
AUG. 13
SEP. 26

0
0

10
10
18
24
20
17

090 46 55)

16
23
9.5
0
0
0

10
20
19

090 51 10)

1
0
7

14
21
19
15

DIS 
CHARGE 
(CFS)

6140 
4930 
8960 

16500 
41600 
6310 

13800

33.2
164
69

111
39

217
1770

198
207

1
3
1
2
1
1
2

201
1

200
187
253
325

1250
259
406

7

2

82
15
92
65
10
35
78

70

SPECIFIC 
CON 

DUCTANCE 
(MICROHHOS 

AT 25 °C)

245 
28O 
290 
190 
140 
195 
185

430
350
460
430
440
450
185
420
430

400
280
330
310
225
360
320

90
320

450
380
430
470
210
500
500

KICKAPOO RIVER AT STEUBEN (LAT 43 11 25 LONG 090 52 30)

0 286

l:
C

) 287
3300

320
) 232

0 335

420
460
180
460
470
350

GRANT

MAR. 25, 1968
MAY 24
JULY 1
AUG. 12
SEP. 26

7
14
19
22
15

305
308

2050
314
489

440
465
380
460
480

RIVER BASIN

05413500 GRANT RIVER AT BURTON

0 60
C
C
'

23
21
2C

i

:

44
70

299
50
43
58
53
81

0 53

2
0
9

4
1
0
8
0
2

05414000 PLATTE RIVB

0 41
C

._
"

2J
1C

]

38
30

171
35
41
58

0 38

05415000

3 38
C

_-
11
2E
17
2C
2S

£

21
28
29
26
19

506
35

115
2 44

0
3
3

0
7
5
0

565
560
530
420
520
525
500
540
570
570

PLATTE

(LAT 42 43 10 LONG 090

FEB. 12, 1968
MAR. 20
APR. 16
MAY 21
JUNE 18
JUNE 26
JULY 24
AUG. 16
SEP. 25

49 10)

..
8

13
17
22
20
23
21
17

49
81
77
66
93

451
286
100

99

3
3
8
7
8

6

610
515
540
570
560
400
405
610
540

RIVER BASIN

R NEAR ROCKVILLE (LAT 42 43 55 LONG

560
360
540
415
500
500
550
555

GALENA

MAR. 20, 1968
APR. 16
MAY 21
JUNE 19
JULY 25
AUG. 21
SEP. 25

090 38 25)

7
13
16
19
21
26
16

70.8
55
53
69
86
53
89

8
5
6
5
5
9

500
530
550
540
420
530
580

RIVER BASIN

GALENA RIVER AT BUNCOMBE (LAT 42 30 50 LONG 090 22 40)

6
7
0
5
3
5

9

9

800
670
600
770
775
890
365
780
710
800

JAN. 17, 1968
FEB. 10
HAH. 14
APR. 17
MAY 22
JUNE 25
AUG. 8
AUG. 8
SEP. 24

0
0
2

13
14
20
23
25
20

27
22
30
46
38
74

116
179
232

9
9
5
2
0
7

840
850
800
760
800
700
610
700
500



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IS WISCONSIN 

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C>, DECEMBER 1966 TO SEPTEMBER 1968
483

DATE

SPECIFIC 
WATER CON- 
TEM- DIS- DUCTANCE 

PERATURE CHARGE (MICROMHOS 
(°C> (CFS) AT 25V) DATE 

GALENA RIVER BASIN-.Contlnued

WATER 
TEM 

PERATURE(°c>
DIS 
CHARGE 
(CFS)

SPECIFIC 
CON 

DUCTANCE 
(MICROMHOS 
AT 25 'O

05415500 EAST FORK GALENA RIVER AT COUNCIL HILL (LAT 42 28 05 LONG O90 20 20)

DEC. 15, 1988
JAN. 19, 1967
APR. 13
MAY 5
JULY 19
AUG. 31
SEP. 14
SEP. 20
NOV. 1

1
0
9

11
25
18
19
21
9

3.87 950 DEC. 5, 1987
5.48 910 JAN. 17, 1988
8.31 800 FEB. 10
5.09 850 MAR. 14
8.81 825 APR. 17
3.77 1200 MAY 22

41.9 300 JUNE 25
5.28 880 AUG. 8

83.4 540 SEP. 24

ROCK RIVER BASIN

05423000 WEST BRANCH ROCK RIVER NEAR WAUPUN (LAT 43

JAN. 9, 1987
FEB. 13
MAR. 20
APR. 27
JULY 8
AUG. 7
SEP. 11
OCT. 10
NOV. 2
NOV. 13
DEC. 13

0
0
1
8
19
22
18
8
7
4
1

1.80 750 JAN. 10, 1968
2.43 800 FEB. 13
7.82 700 FEB. 27

12.6 880 MAR. 19
2.18 790 APR. 29
0.92 850 MAY 20
0.29 800 JUNE 4
0.95 750 JULY 11
50.7 880 AUG. 21
9.34 880 SEP. 21

10.8 820

05423500 SOUTH BRANCH ROCK RIVER AT WAUPUN (LAT 43

DEC. 13, 1988
JAN. 9, 1967
FEB. 13
MAR. 21
APRv 28
JULY 8
AUG. 7
SEP. 11
OCT. 10
OCT. 20
NOV. 13

1
0
0
1

12
18
22
12
7
9
8

2.73 895 DEC. 13, 1987
15.4 930 JAN. 10, 1968
4.08 875 FEB. 13

20.0 800 FEB. 27
18.0 850 MAR. 19
1.34 750 APR. 24
0.89 880 APR. 29
0.18 890 MAY 20
3.38 820 JUNE 5
3.32 880 JULY 11

14.3 1000 AUG. 20

05424000 EAST BRANCH ROCK RIVER NEAR MAYVILLE (LAT 43

OCT. 28, 1968
DEC. 13
JAN. 9, 1967
FEB. 13
MAR. 21
APR. 28
JULY 8
AUG. 7
OCT. 10
NOV. 14

DEC. 15, 1966
JAN. 11, 1987
FEB. 18
MAR. 10
MAR. 23
APR. 28
JUNE 5
AUG-. 9
SEP. 14
OCT. 12

DEC. 5, 1988
JAN. 5, 1967
FEB. 18
MAR. 13
MAR. 23
APR. 28
JUNE 5
AUG. 9
SEP. 14

9
3
0
0
0
9

20
22
10
4

2
0
0
1
1
7

22
23
.20

9

1
1
0
0
1
8

22
22
19

880 DEC. 13, 1987
89.0 550 JAN. 10, 1968
18.9 920 FEB. 14
44.5 840 MAR. 19
99.8 850 APR. 29

113 700 JUNE 5
84.1 750 JULY 11
11.3 725 AUG. 21
8.85 900 SEP. 18

97.2 790

05425500 ROCK RIVER AT WATERTOWN (LAT 43 11 25

256 870 NOV. 18, 1967
112 830 JAN. 11, 1988
254 780 FEB. 18
297 850 MAR. 18
542 800 APR. 28
809 710 JUNE 13
97.0 875 JULY 17
39.2 840 AUG. 28
28.2 870 SEP. 24
24.1 580

05428000 CEAWFISH RIVER AT MILFORD (LAT 43 08 00

55.9 740 OCT. 12, 1987
255 440 NOV. 20
189 775 JAN. 11, 1968

415 FEB. 19
838 520 MAR. 18
481 830 JUNE 17
119 850 JULY 17
98.3 590 AUG. 28
37.4 850 SEP. 25

2
0
0
1

12
18
19
23
20

8.06
7.22
8.05
5.90

20.1
5.28
8.81

66.2
27.5

850
900
930
900
780
720
770
530
850

40 05 LONG 088 39 10)

0
0
0
8

13
11
28
21
27
18

38 30 LONG 088 43

1
0
0
0
3
8

14
13
21
22
28

31 45 LONG 088 34

1
0
0
3

13
24
22
29
18

LONG 088 43 35)

2
0
0
2
9

21
28
22
21

LONG 088 51 00)

8
1
0
0
2

22
27
24
20

1.30
2.46
1.80

13.1
23.8
33.8
11.5
10.3
4.38
8.90

15)

12.9
1.89
2.85
2.05

24.3
77.0

_.
34.9
11.5
11.1
28.2

00)

81.3
5.87

35.8
122
207
80.1
58.5
40.5
14.2

487
103
137
118
851
389
454
154
243

29.2
284
55.9
78.7

188
327
283
185
183

720
810
740
530
730
750
880
780
780
780

950
850

1000
850
460
780
910
850
900
870
530

820
1000
780
540
890
710
710
840
740

800
890

1000
580
840
890
845
560
800

800
780
960
850
430
485
820
550
880

05429500 YAHARA RIVER NEAR MC FARLAND (LAT 43 00 30 LONG 089 18 15)

DEC. 23, 1968
JAN. 25, 1987
MAR. 1
APR. 12
APR. 28
MAY 24
JULY 18
JULY 27
AUG. 7
AUG. 21
SEP. 5
SEP. 12
SEP. 19
SEP. 27
OCT. 3
OCT. 11
OCT. 17
OCT. 24
Nov. 7

2
1
2
7

12
14
24
24
23
24
28
18
23
16
18
9

14
11
4

113 435 NOV-. 21, 1987
210 480 DEC. 5
208 440 DEC. 29
189 400 FEB. 27, 1968
174 420 APR. 28
128 440 MAY 28
91.0 415 JUNE 12

115 420 JUNE 25
86.3 400 JULY 2
17.0 380 JULY 10
8.03 380 JULY 15
9.88 380 JULY 24

21.5 325 AUG. 1
39.2 390 AUG. 8
29.8 380 AUG. 13
50.0 405 AUG. 19
46.5 400 SEP. 3
89.5 420 SEP. 18

238 410 SEP. 24

3
1
0
2

12
14
22
21
20
24
25
28
25
28
24
28
24
21
20

157
124
117
108
112
88.8
72.8

131
301
188
191
187
118
112
93.2
80.8
55.4
51.7

123

480
440
378
480
440
450
430
430
500
430
410
440
430
420
420
420
410
440
410



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

SPECIFIC CONDUCTANCE (BICHOMHOS AT 25°C), DECEMBER 1966 TO SEPTEMBER 1968

DATE

WATER 
TEM-

PERATU
CO

SPECIFIC 
CON- 

DIS- DUCTANCE
RE CHARGE (MICROMHOS

(CFS) AT 25 °C) DATE

ROCK RIVER BASIN.-Continued

WATER 
TEM

PERATURE
CO

DIS
CHARGE
(CFS)

SPECIFIC 
CON 

DUCTANCE
(MICROMHOS
AT 25°C)

05430500 ROCK RIVER AT AFTON (LAT 42 36 40 LONG 089 04 10)

DEC. 22,
JAN. 23,
MAT 19
SEP. 4
OCT. 4
NOV. 10
DEC. 28

MOV. 29,
FEB. 14,
MAR. 22
APR. 12
MAT 19
AUG. 2
SEP. 1
OCT. 9
NOV. 11

1966
1967

1966
1967

1
1

17
18
17
2
1

1
1
4
9

18
26
16
9
1

1139 645 JAN. 19, 1968
934 650 HAR. 4

1670 680 APR. 16
162 600 HAY 6
494 630 JUNE 28

2094 640 JULY 15
564 AUG. 16

05431500 TURTLE CREEK NEAR CLINTON (LAT 42 35 55 LONG

48.0 625 DEC. 15, 1967
58.5 650 JAN. 25, 1968
75.3 585 HAR. 5

116 560 APR. 17
92.6 610 HAY 20
51.7 600 JUNE 26
38.1 650 JULY 25
55.1 580 SEP. 27
97.2 650

1
4

14
14
17
25
24

088 51 50)

0
0
1

10
14
15
26
17

739
822
918

2140
3720
2900
603

67.4
57.1
58.8
76.8
98.8

244
152
104

675
700
590
570
565
560
590

640
680
580
590
600
425
480
600

05432500 PECATONICA RIVER AT DARLINGTON (LAT 42 40 30 LONG 090 O6 55)

DEC. 16,
JAN. 20,
MAR. 1
MAR. 29
MAT 117
JULT 20
AUG. 31

DEC. 16,
JAN. 20,
HAT 16
JULT 20
SEP. 1
SEP. 21
OCT. 19
DEC. 20

1966
1987

1966
1967

1
0

7
14
24
19

05433000

2
0

16
25
16
20
7
1

85.4 580 DEC. 5, 1967
49.1 650 JAN. 18, 1968
65.3 670 FEB. 13

204 520 APR. 17
101 600 HAY 23
62.0 600 JUNE 26
45.1 600 JULY 25

E. BRANCH PECATONICA RIVER NEAR BLANCHARDVILLE (LAT 42

84.3 500 JAN. 18, 1968
62.0 530 FEB. 10

100 565 HAR. 15
71.0 580 APR. 17
55.7 550 HAY 23
66.6 520 JUNE 27
64.7 500 AUG. 6
80.9 500 SEP. 23

3
0
0

13
14
17
23

47 10 LONG 089

0
0
1

13
14
14
27
18

71.0
60.0
58.2

105
77.9

269
159

51 40)

80.3
70.9
68.3
93.0
82.9
320
90.5

149

570
645
690
600
600
370
425

500
540
500
500
510
365
510
460

05434500 PECATONICA RIVER AT MARTINTOWN (LAT 42 30 35 LONG 089 46 00)

JAN. 19,
MAR. 1
MAT 17
SEP. 1
SEP. 21
DEC. 12
JAN. 17,

1967

1966

0
0

18
18
20
2
0

232 600 FEB. 10, 1966
285 550 HAR. 15
443 440 APR. 18
254 560 MAY 23
299 520 JUNE 27
397 550 AUG. 7
305 570 SEP. 23

05436500 SUGAR RIVER NEAR BRODHEAD (LAT 42 36 40 LONG

DEC. 22,
JAN. 23,
MAT 10
JDLT 24
SEP. 4
OCT. 5
NOV. 14
DEC. 28

1968
1967

1
0

12
27
21
20
1
0

180 505 JAN. 19, 1968
194 500 HAR. 4
226 475 APR. 12
445 450 HAY 13
191 510 JUNE 28
198 480 JULY 25
350 480 AUG. 23
611 241 SEP. 27

ILLINOIS RIVER BASIN

0
1

13
15
17
27
18

089 23 50)

0
2

16
16
16
23
28
14

354
295
481
373
1350
513
628

226
196
242
232

1030
473
237
621

540
560
545
570
265
440
580

520
490
445
460
340
440
440
410

05543830 FOX RIVER AT WAUKESHA (LAT 43 00 17 LONG 068 14 37)

DEC. 5,
JAN. 5,
FEB. 7
MAR. 13
APR. 17
MAT 25
JUKE 8
JUNE 26
OCT. 4
NOV. 6

1966
1967

4
5
3
2

13
19
21
21
22
3

11.1 1100 DEC. 18, 1967
12.6 1300 JAN. 22, 1968
29.3 1100 MAR. 7
96.3 690 APR. 10
65.6 650 HAY 9
27.0 770 JUNE 20
21.8 600 JULY 16
45.4 800 AUG. 20
12.5 1075 SEP. 30
22.3 1000

1
6
8

11
17
21
26
23
17

23.2
13.5
12.2
41.7
54.4
85.3
51.5

163
6.92

1175
1125
1175
945
860
700
800
440
790

05546500 FOX RIVER AT WILMOT (LAT 42 30 40 LONG 088 10 45)

MAR. 23,
MAR. 25
APR. 13
MAT 17
SEP. 7
OCT. 3
NOV. 9
DEC. IS

1967 1
1
9

16
22
20
1
0

366 650 JAN. 24, 1968
660 650 FEB. 6

650 MAR. 8
650 HAY 10
650 JUNE 21
640 JULY 19

250 840 SEP. 26
725

0
1
0

17
21
26
18

..
_ 
._

__
1020

800
640
650
690
600
550
650



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

PERIODIC DETERMINATION OF SUSPENDED-SEDIMENT DISCHARGE, JULY 1987 TO OCTOBER 1968

DATE

APR.
MAY
JUNE

19,
27
28

1968

TIME

1430
1245
1100

DIS 
CHARGE 
(CFS)

05335380

6.3
11
7.6

SEDIMENT 
CONCEN 
TRATION 
(MG/L)

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY) DATE

ST. CROIX RIVER BASIN

BASHAW BROOK NEAR SHELL LAKE (LAT 45 47

2
13
6

T JULY 19, 1968
T AUG. 30
T

CHIPPEWA RIVER BASIN

05359500 SOUTH FORK FLAMBEAU RIVER NEAR PHILLIPS (LAT

APR.
APR.
MAY
MAY
JUNE

9,
16
16
19
25

1968 0900
0745
1015
1715
0945

604
651

2060
3540
2510

2
6

14
12
7

3 AUG. 18, 1968
11 AUG. 26
78 SEP. 5

115 SEP. 10
47

TIME

02 LONG

1600
1045

45 42 15

1410
1645
1515
1230

05368000 HAY RIVER AT WHEELER (LAT 45 02 50 LONG 091

APR.
APR.
APR.
MAY

APR.
APR.
APR.
JUNE
JUNE

AUG.
AUG.

16,
17
23
1

23,
24
24
27
27

2,
6

1968

1968

1968

1445
0850
1230
1450

1700
0930
1005
1000
1110

1100
1500

198
191
560
289

05379400

1090
984
980

1530
1500

05379500

526
400

7
4

68
10

TREMPEALEAU

1190
523
511
516
444

4 MAY 3, 1968
2 MAY 23

103 JUNE 20
8 JULY 18

TREMPEALEAU RIVER BASIN

RIVER AT ARCADIA (LAT 44 15

3500 AUG. 3, 1968
1390 AUG. 3
1350 AUG. 27
2130 AUG. 27
1800 SEP. 26

TREMPEALEAU RIVER AT DODGE (LAT 44 07

69
47

98 SEP. 14, 1968
51

BAD AXE RIVER BASIN

05387100 NORTH FORK BAD AXE RIVER NEAR GENOA (LAT 43

OCT.
APR.
JUNE
JULY

NOV.
MAR.
MAR.
MAR.
APR.
APR.
APR.
MA
MA
MA
MA
MA
MA
MA

JULY
AUG.
SEP.
OCT.

4,
26,
4

19

7,
27,
28
28
3

23
24
8

16
16
16
16
22
27

31,
28
21
27

1967
1968

1967
1968

1967

09OO
1015
0950
0915

1430
1745
1210
1600
1445
1500
1600
1000
0930
1110
1305
1310
0930
1000

1530
0945
1400
1000

40
40
28
40

05393500

17
100
130
130
107
366
345
60

995
1180
1330
1330
295
869

05394500

86
235
90

200

05399500 BIG

MAR.
MAR.
APR.
APR.
APR.
APR.
APR.
APR.
APR.
MAY
MAY
MA
MA
MA
MA
MA
MA
MA
MA
JUNE
JUNE

28,
28
2
4

13
14
17
20
20
7

14
16
17
19
24
24
24
26
27
1

10

1968 0930
1340
1520
1430
0900
1145
000
315
930
710
645
425
0730
0800
0830
1220
1710
2005
0745
0755
1345

1520
1480

83
27

1040
1150
234
1300
2070

28
84

12800
3810
706
314
543
782

5480
5400
571
79

27
46
46

143

3 JULY 19, 1968
5 AUG. 29
3 AUG. 29

15 SEP. 24

WISCONSIN RIVER BASIN

SPIRIT RIVER AT SPIRIT FALLS (LAT 45 26

3
6

32
28
5
5

10
3
5

60
68
74
6

28

T JUNE 14, 1968
2 JUNE 21

11 JUNE 21
10 JUNE 21
1 JULY 5
5 JULY 15
9 AUG. 1
T AUG. 6

13 AUG. 16
191 AUG. 20
244 SEP. 3
266 SEP. 5

5 SEP. 10
66

0845
1745
1240
1420

15 LONG

1305
1335
0920
0925
1015

55 LONG

1015

DIS 
CHARGE
(CFS)

092 07 51)

8.0
5.2

SEDIMENT 
CONCEN 
TRATION 
(MG/L)

6
6

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

T
T

LONG 090 36 55)

353
243
890

1140

54 40)

261
256
325
505

091 30 25)

421
421
300
300
417

091 33 10)

426

33 10 LONG 091 08

0945
0915
1015
1220

55 LONG

1330
1030
1425
1535
1100
1000
0900
1130
1600
1000
1500
1215
1000

40
26
26
37

089 58 50)

207
619
869
980
160
884
83
30
14
36
29

335
302

3
2
4
3

20
4

28
34

99
104
121
99
49

61

58)

152
112
66
46

8
48
36
32
6
8
3
2
9
6
5

14
12

3
1

10
9

14
3

25
46

113
118
98
80
55

70

16
8
5
5

4
80
84
85
3

19
1
T
T
1
T

13
10

PRAIRIE RIVER NEAR MERRILL (LAT 45 14 10 LONG 089 38 50)

8
8
2
4

EAU PLEINE

59
68
14
6

89
58
34
79
74
20
26

245
60
24
13
14
12

133
42
8

30

2 NOV. 10, 1967
5 DEC. 5
T MAY 16, 1968
2 JUNE 21

RIVER NEAR STRATFORD (LAT 44

242 JUNE 21, 1968
272 JUNE 21

3 JUNE 25
T JUNE 26

250 JUNE 27
180 JUNE 28
21 JULY 12

277 JULY 15
414 JULY 14

2 JULY 27
6 AUG. 6

8470 AUG. 8
617 AUG. 8
46 AUG. 8
11 AUG. 19
21 AUG. 20
25 SEP. 5

1970 SEP. 9
612 SEP. 18
12 SEP. 18
6 SEP. 27

1000
0915
0940
1735

130
95

748
612

49 15 LONG 090 04

0800
1215
0850
2000
0800
1620
1100
1605
1645
0850
1050
1240
1710
2000
1600
0800
1610
1000
1020
1620
1245

1310
1680
2580
7690
6260
1410
128
873

2080
378
747
247

1930
2100

23
1640
154

1300
239

1620
53

2
1

46
14

35)

127
63
46
58
23
9

32
17
69
70
22
8

74
78
12
47
12
22
20
44
1

1
T

93
23

449
286
320

1200
387
34
11
40

388
71
44
5

386
442

1
208

5
77
13

192
T

T LESS THAN 0.50 TON.



ANALYSES OF SAMPLES COLLECTED AT HISCELLANEOUS SITES IN WISCONSIN 

PERIODIC DETERMINATION OF SUSPENDED-SEDIMENT DISCHARGE, JULY 1967 TO OCTOBER 1968

DATE

APR. 4, 
APR. 4 
MAY 10 
MAY 14 
JUNE 14

APR. 5, 
APR. 6 
MAY 14 
MAY 16

SEP. 1, 
OCT. 11

APR. 29, 
JUNE 10

OCT. 10,

JULY 24, 
JULY 24 
AUG. 20

MAR. 14, 
APR. 15

1968

1968

1967

1968

1967

1988

1968

TIME

1330 
1335 
1525 
0910 
0815

1555 
0815 
1030 
1310

0922 
1407

1300 
1530

1600

1130 
1255 
1340

1030 
1230

SEDIMENT SUSPENDED SEDIMENT 
DIS- CONCEN- SEDIMENT DIS- CONCEN- 
CHARGE TRATION DISCHARGE CHARGE TRATION 
(CFS) (MG/L) (TONS/DAY) DATE TIME (CFS) (MG/L)

WISCONSIN RIVER BASIN.-Continued

05400650 LITTLE PLOVER RIVER AT PLOVER (LAT 44 28 20 LONG 089 31 40)

9.2 18 T JULY 18, 1968 1125 12 4 
9.2 14 T JULY 19 1800 11 4 
9.7 16 T AUG. 22 1100 8.9 10 
9.2 13 T SEP. 25 1130 10 1 

12 6 T

05401050 TENMILE CREEK NEAR NEKOOSA (LAT 44 15 44 LONG 089 48 38)

60 172 28 JUNE 13, 1968 1725 63 42 
58 81 13 JULY 19 0845 128 93 
56 94 14 AUG. 27 1045 47 13 
90 259 63 SEP. 30 1530 72 24

05402000 YELLOW RIVER AT BABCOCK (LAT 44 18 05 LONG 090 07 15)

20 9 T NOV. 27, 1967 0825 25 6 
46 6 1

05404200 NARROWS CREEK AT LOGANVILLE (LAT 43 26 32 LONG 090 02 06)

16 20 1 SEP. 5, 1968 1450 8.3 16 
7.3 30 1 SEP. 30 1155 8.6 26

05405000 BARABOO RIVER NEAR BARABOO (LAT 43 28 55 LONG 089 38 00)

240 32 21

05406640 OTTER CREEK NEAR HIGHLAND (LAT 43 01 40 LONG 090 16 40)

8.2 192 4 SEP. 27, 1968 1050 5.0 8 
3.9 20 T SEP. 27 1150 5.0 20 
3.9 64 1

05409830 NEDERLO CREEK NEAR GAYS MILLS, NO. 7 (LAT 43 21 47 LONG 090 54 34)

.62 8 T JUNE 14, 1968 1230 .75 42 

.75 1 T JULY 11 1045 .77 14

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

T 
T
T 
T

7 
32 
2 
5

T

T
1

T 
T

T 
T

05409860 NEDERLO CREEK NEAR GAYS MILLS, NO. 4 (LAT 43 21 36 LONG 090 54 31)

MAR. 14, 
MAR. 25

NOV. 14, 
MAR. 14, 
MAR. 25 
APR. 16 
APR. 23

JUNE 18, 
JUNE 26 
JUNE 26 
JUNE 26

1968

1967 
1968

1968

1120 
1800

1400 
1300 
1245 
1630 
1600

1630 
1425 
1650 
2050

.81 10 T JULY 11, 1968 1115 1.02 12 

.79 12 T

05409870 NEDERLO CREEK NEAR GAYS MILLS, NO. 3 (LAT 43 21 30 LONG 090 53 49)

2.41 30 T JUNE 14, 1968 1200 2.25 142 
2.09 18 T JUNE 18 1145 3.20 1910 
2.20 13 T JULY 11 1130 2.32 5 
2.36 24 T AUG. 8 0815 2.31 10 
2.30 35 T SEP. 4 1100 2.15 38

GRANT RIVER BASIN

05413500 GRANT RIVER AT BURTON (LAT 42 43 10 LONG 090 49 10)

90 310 75 JUNE 27, 1968 0810 377 572 
400 874 944 JULY 24 1445 306 743 
503 998 1360 AUG. 16 1000 98 208 
554 1020 1530

ROCK RIVER BASIN

T

1 
16 
T 
T 
T

582 
614 
55

05423000 WEST BRANCH ROCK RIVER NEAR WAUPUN (LAT 43 40 05 LONG 088 39 10)

MAR. 28, 
APR. 24 
MAY 20

1968 1530 
1445 
1145

7.9 76 2 JUNE 4, 1968 1600 13 56 
74 42 8 JULY 11 1300 11 82 
34 150 14 AUG. 21 1045 4.9 58

2 
2
1

05424000 EAST BRANCH ROCK RIVER NEAR MAYVILLE (LAT 43 31 45 LONG 088 34 00)

OCT. 5,

OCT. 1,

APR. 4, 
MAY 8 
JUNE 26

MAR. 26, 
APR. 9 
MAY 27 
JULY 15

1967

1968

1968

1966

1325

1650

1330 
1405 
1005

1430 
1545 
1630 
1500

4.4 80 1 OCT. 27, 1967 1030 26 18

05426000 CRAWFISH RIVER AT MILFORD (LAT 43 06 00 LONG 088 51 00)

19 86 4 OCT. 27, 1968 1000 54 60

05427800 TOKEN CREEK NEAR MADISON (LAT 43 10 52 LONG 089 19 28)

18 116 6 JULY 24, 1968 0920 21 204 
14 108 4 AUG. 19 1655 16 47 
122 656 216 SEP. 25 1715 22 69

05430500 ROCK RIVER MEAR AFTON (LAT 42 36 40 LONG 089 04 10)

5120 104 1440 SEP. 28, 1966 1430 464 58 
3900 116 1220 MAR. 22, 1967 1615 2460 108 
1860 158 793 JUNE 11 1735 2790 166 
1440 100 3P9 OCT. 27 1345 878 81

1

9

12 
2 
4

73 
717 

1250 
192

T LESS THAN 0.50 TON.



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN IOWA 

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

DATE

NOV
DEC
JAN
FEE
MAR
MAY

OCT
NOV
DEC
FEB
MAR

OCT
NOV.
DEC.
FEB.
MAR.

OCT.
DEC.
FEB.
MAR.

OCT.
NOV.
JAN

OCT.
DEC
JAN
FEB
MAR.

OCT
NOV.
DEC.
FEB.
MAR.
APR

NOV.
DEC
FEB.
MAR.
APR.

DEC.
JAN.
FEB.
MAR.
APR.

OCT.
B
T

13
13
16
13
11
13

4
1
4
1

18

31
29
28
27
26

31
27
27
26

TIME

505
600
130
530
615
520

1050
1330
1340
1500
0900

1300
1255
1330
1330
1140

1600
1530
1210
0935

WATER
TEM
PER
ATURE
(C)

3
0
0
0
0

18

17
7
1
1
2

9
2
0
0

10

9
0
0
9

DI
CHA
(CF

15
15
6

16
28
23

22
30
23
23
43

77
13
B8
4

3
RGB
3)

9

8
0

6.8

190
29
14
23

WATER
SEDIMENT TEM-
CONCEN- SEDIMENT PER
TRATION DISCHARGE ATURE
(MG/L) (TONS/DAY) DATE TIME (C)

TURKEY RIVER BASIN

7 .3 MAY 21 1400 18
28 1.1 JUNE 3 1435 25

370 6.9 JULY 8 1415 23
8 .3 AUG. 12 1850 23

15 1.1 SEP. 9 1510 17
20 1.2

IOWA RIVER BASIN

05449500 IOWA RIVER NEAR ROWAN

22 1.3 APR. 3 1430 11
10 .8 APR. 30 0950 14
63 3.9 JUNE 4 1145 24
80 5.0 AUG. 9 1110 22
14 1.6 SEP. 4 1000 19

05454000 RAPID CREEK NEAR IOWA CITY

145 30 MAY 1 0800 13
46 1.6 MAY 27 1150 12
30 .7 JUNE 26 1330 16
12 .1 JULY 29 1450 24
14 .3 AUG. 28 1345 19

05454300 CLEAR CREEK NEAR CORALVILLE

730 370 MAY 27 1020 12
18 1.4 JUNE 27 1200 14
6 .2 JULY 30 1345 24

39 2.4 AUG. 28 0915 17

DI
CHA
(CF

55
35
57
70
45

22
91
34

157
133

14
21
54
3

43
86
5
2

3
ROE
3)

6
17

2
0

SEDIMENT
CONCEN
TRATION
(MG/L)

95
26
26
24
11

9
25
42
51

120

8
340

1790
78
37

360
490

3
6

SEDI
DISCI

«ENT
IARGE

(TONS/DAY)

14
2
4
4
1

6
3

22
43

19
260

T

42
110

T
T

5
0
5
3

5
1
9

3

8

05455010 SOUTH BRANCH RALSTON CREEK AT IOW* CITY

31
29
3

31
28
31
29
28

16
20
20
19
18
15

2
5
6
6
3

6
3
6
5
2

17
DAII

1430
1555
1345

1120
1040
1645
0935
1620

1050
1100
1230
1145
1045
1050

1115
__

1300
1425
1045

1130
1045
1600
1230
1030

0840
;Y Disca

LESS THAN 0

11
1
1

7
0
1
0

10

12
3

__
1
9

11

4
2
0
1
8

2
0
0
1
7

10
1 ROE.
05 TON.

6
1
B

899
83

218
37
83

90
34
56
23
74

159

1

35
14
13
40
28

25

0
0
33

10
06
32
1
25

52 .8 FEB. 27 1615 0
100 .3 MAY 1 -- 21
150 .1 JULY 31 1120 24

05455500 ENGLISH RIVER AT KALONA

350 850 APR. 29 0945 10
20 4.5 MAY 29 1240 18
75 44 JUNE 28 0930 18
6 .6 JULY 31 1410 24

56 13 AUG. 29 1000 20

SKUNK RIVER BASIN

05472500 NORTH SKUNK RIVER NEAR SIGOURNEY

350 85 MAY 20 1040 14
47 4.3 JUNE 10 1040 26
23 3.5 JULY 15 1000 26
23 1.4 AUG. 19 0930 23
90 18 SEP. 16 1010 19

260 110

DBS HOINES RIVER BASIN

05483000 EAST FORK HARDIN CREEK NEAR CHURDAN

5 T MAY 1 1500 22
84 T JUNE 4 0825 29
6 T JULY 1 1430 21

13 T AUG. 6 1750 21
42 T SEP. 5 1515 18

05483600 MIDDLE RACCOON RIVER AT PANORA

68 6.4 APR. 30 1530 21
250 9.4 JUNE 4 1210 31
20 .7 JULY 1 1700 23
8 .9 AUG. 5 1360 22

42 3.2 SEP. 4 1420 21

FOX RIVER BASIN

05494300 FOX RIVER NEAR BLOOMFIELD

140 9.4

1

349
107
188
17
8

75
29
18
15
61

3
2

10

1

54
31

335
25

390

1
66
18

3

0
0

06
3

66
9

140

340
250
510
57
66

77
130
170
145
190

14
32
83
25
12

63
54

900
65

2400

T

320
72

260
2
1

16
10
8
5

31

2
T
T

9
4

810
4

2530

2

1

6
5

3
9

1
2
2

2
5

4



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN WISCONSIN 

PERIODIC DETERMINATION OF SUSPENDED-SEDIMENT DISCHARGE, JULY 1967 TO OCTOBER 1968

DIS 
CHARGE 
(CFS)

SEDIMENT 
CONCEN 
TRATION 
(MG/L)

SUSPENDED 
SEDIMENT 
DISCHARGE 
(TONS/DAY)

SEDIMENT SUSPENDED
DIS- CONCEN- SEDIMENT
CHARGE TRATION DISCHARGE

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

HOCK RIVER BASIN

UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.

MAY
JUNE ;
JULY

1, 1968
2
3
4
5
6
7
8
9
0
1
2
3
4
5
6
7
8
9
0

9, 1968
.0
16

340
145
125
100
130
130
400
305
305
300
300
300
300
500
440
350
400
405
315
415

L505
1440
1230

05433500 YELLOWSTONE RIVER NEAR BLANCHARDVILLE (LAT 42 46 55 LONG 089 59 50)

8.9 48
8.4 23
8.1 32
8.1 22

t
t
(

UG. 
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
UG.
SEP.
SEP.
SEP.
SEP.
SEP.
)CT.
)CT.
)CT.

21, 1968 
22
23
24
25
26
27
28
29
30
31
4

12
18
18
25
2
9

16

1415 
1500
1540
1515
1510
1300
1435
1500
1430
1415
1450
1445
0820
1125
1630
1125
1100
1430
1600

9 
8
8

1
5
3
4
1
1
1

LLINOIS RIVER BASIN 

05543830 FOX RIVER T WAUKESHA (LAT 43 00 17 LONG 088 14 37)

T LESS THAN 0.50 TON.



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN MISSOURI 289 

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

MAG- PO- TOTAL
DIS- MAN- CAL- NE- TAS- BICAR- CAR- CHLO- FLUO- NI- PHOS-

CHARGE SILICA IRON GANESE CIUM SIUH SODIUM SIUM BONATE BONATE SULFATE RIDE RIDE TRATE PHORUS
DATE (CFS) (SI02) (FE) (MN) (CA) (MG) (NA) (K) (HCO3) (COS) (SO4) (CL) (F) (N03) (PO4)

FABIUS RIVER BASIN

05498800 SOUTH FABIUS RIVER AT NEWARK (LAT 39 59 07 LONG 091 58 26) 

MAR. 6 22 6.8 .19 .50 68 16 20 2.8 216 0 86 7.3 .1 .1 .04

05500OOO SOUTH FABIUS RIVER NEAR TAYLOR (LAT 39 53 50 LONG 091 34 50) 

MAR. 7 36 7.9 .23 .51 74 16 18 3.O 233 0 83 7.5 .1 .4 .02

NORTH RIVER BASIN

05500500 NORTH RIVER AT BETHEL (LAT 39 52 29 LONG 092 01 26) 

MAR. 6 2.7 11 .57 1.0 77 20 32 3.9 238 0 120 12 .2 1.6 .02

05501OOO NORTH RIVER AT PALMYRA (LAT 39 49 05 LONG 091 31 15) 

MAR. 7 28 6.8 .30 .92 77 15 15 2.7 236 0 74 10 .1 .5 .04

PERUQUE CREEK BASIN

05514700 PERUQUE CREEK NEAR O'FALLON (LAT 38 50 30 LONG 090 42 01) 

DEC. 13 70 14 .38 .12 44 8.6 11 3.4 141 0 36 11 .1 .3 .09

DARDENNE CREEK BASIN

05514730 DARDENNE CREEK NEAR WELDON SPRING (LAT 38 44 26 LONG 09O 41 43) 

DEC. 13 73 12 .34 .13 34 6.2 7.0 2.9 113 0 23 5.2 .2 .9 .12

METHY- DIS- SPECI-
LENE SOLVED NON- FIC

AMMONIA ORGANIC BLUE SOLIDS CAR- CON- CHEM- PER- TEM-
NITRO- NITRO- ACTIVE (RESI- HARD BONATE DUCTANCE ICAL DIS- CENT TUR- PER-
GEN GEN SUB- DUE AT NESS HARD- (MICRO- OXYGEN SOLVED SATO- BID- ATORE

DATE (N) (N) STANCE 180 C) (CA.MG) NESS MHOS) PH COLOR DEMAND OXYGEN RATION ITY (DEC C)

FABIUS RIVER BASIN

05498800 SOUTH FABIUS RIVER AT NEWARK (LAT 39 59 07 LONG 091 58 26) 

MAR. 6 .00 .44 .04 324 236 58 514 7.8 5 9.9 15.0 119 4 6

05500000 SOUTH FABIUS RIVER NEAR TAYLOR (LAT 39 53 50 LONG O91 34 50) 

MAR. 7 .08 .58 .02 336 251 60 534 7.7 5 4.9 13.1 100 6 4

NORTH RIVER BASIN

05500500 NORTH RIVER AT BETHEL (LAT 39 52 29 LONG 092 01 26) 

MAR. 6 .08 .46 .06 405 274 79 635 7.7 5 13 13.2 106 5 6

05501000 NORTH RIVER AT PALMYRA (LAT 39 49 05 LONG 091 31 15) 

MAR. 7 .19 .66 .02 329 254 60 531 7.7 3 7.8 11.0 87 3.O 6

PERUQUE CREEK BASIN

0551470O PERUQUE CREEK NEAR O'FALLON (LAT 38 50 30 LONG 090 42 01) 

DEC. 13 ,O3 .46 .05 215 146 30 337 7.3 7 13 10.4 84 22 6

DARDENNE CREEK BASIN

05514730 DARDENNE CREEK NEAR WELDON SPRING (LAT 38 44 26 LONG 090 41 43) 

DEC. 13 .05 1.2 .05 164 111 18 255 7.3 7 8.1 11.2 90 8.0 6



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN INDIANA 

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

DATE 
OF 

COLLECTION TIME

WATER 
DISCHARGE 

(CFS)

SEDIMENT 
CONCEN 
TRATION 
(MG/L)

SEDIMENT 
DISCHARGE 
(TONS 

PER DAY)

ILLINOIS

DATE 
OF 

COLLECTION

RIVER BASIN

TIME

SEDIMENT 
WATER CONCEN- 

DISCHARGE TRATION 
(CFS) (MG/L)

05518000 KANKAEEE RIVER AT SHELBY (LAT 41 10 58 LONG 087 20

Oct. 
Nov. 
Dec.

Ju 
Ju

ly 
ly

18,1967 
13. .... 
12 .....

10,1968 
10. ....

1115 
1630 
1S30

1110 
1210

975 
1550 
2230

05524500

296 
296

14 
72 

181

37 
301 

1090

Mar. 4,1968 
Apr. 2. .... 
May 29. ....

IROQUOIS RIVER NEAR FORESMAN (LAT 40

87 
86

70 
69

Aug. 28....

1520 
1015 
1040

1820 
2240 
1670

52 14 LONG 087

0915 82

33)

100 
54
75

18 24)

134

SEDIMENT 
DISCHARGE 
(TONS 

PER DAT)

491 
327 
338

30
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