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PREFACE
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Water Branch, The data were collected and prepared for publica-
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QUALITY OF SURFACE WATERS
OF THE UNITED STATES, 1960

Parts 5 and 6

INTRODUCTION

The quality-of-water investigations of the United States Geo-
logical Survey are concerned with chemical and physical charac-
teristics of the surface and ground water supplies of the Nation,
Most of the investigations carried onin cooperation with State and
Federal agencies deal with the amounts of matter in solution and
in suspension in streams.

The records of chemical analysis, suspended sediment, and
temperature for surface waters given in this volume serve as a
basis for determining the suitability of the waters examined for all
uses, Thedischarge of a stream and (to alesser extent)the chem-
ical quality are related to variations in rainfall and other forms
of precipitation, In general, lower concentrations of dissolved sol-
ids may be expected during the periods of high flow than during
periods of low flow, The concentration in some streams may
change materially with relatively small variations inflow, where-
as for other streams the quality may remain relatively uniform
throughout large ranges in discharge, The quantities of suspended
sediment carried by stireams are also related to discharge, and
during flood periods the sediment content in streams may vary
over wide ranges,

In 1941, the Geological Survey began publishing annual records
of chemical quality, suspended sediment, and water temperature.
The records prior to 1948 were published each year in a single
volume for the entire country, and in two volumes in 1948 and 1949,
Beginning in 1950, the records were published infour volumes and
beginning in 1959 in five volumes, The drainage basins covered
in the five volumes are shown in Figure 1, The data given in this
volume were collected during the water year October 1, 1959, to
September 30, 1960. The records are arranged by drainage basins
in downstream order according to the Geological Survey method
of reporting streamflow. Stations on tributary streams are listed
between stations on the main stem in the order in which those

tributaries enter the main stem,
1
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S Parts 1-2; WSP 1741 This report
\ Parts 3-4; WSP 1742
== Parts 7-8; WSP 1744

Parts 9-14; WSP 1745

Figure 1,—Map of the conterminous United States show-
ing basins covered by the five water-supply papers on
quality of surface waters in 1960, The shaded portion
represents the section of the country covered by this vol-
ume; the unshaded portion represents the section of the
country covered by other water-supply papers.

A station number has been assigned as an added means of
identification for each stream location where regular measure-
ments of water quantity or quality have been made, The numbers
have been assigned to conform with the standard downstream or-
der of listing gaging stations, The numbering system consists of
two digits followed by a hyphen and a six digit number, The nota-
tion to the left of the hyphen identifies the Part or hydrologic re-
gion used by the Geological Survey for reporting hydrologic data,
The number to the right of the hyphen represents the position of
the location in the standard downstream order listing measuring
stations within each of the 14 parts, The assigned numbers are in
numerical order but are not consecutive, They are so selected
from the complete six digit number scale that intervening numbers
will be available for future assignments to new locations, The
identification number for each station in this report is printed to
the left of the station name and contains only the essential digits,
For example, the number is printed as 5-100 for a station whose
complete identification number is 05-0100.00.



COLLECTION AND EXAMINATION OF SAMPLES 3

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

During the water year ending September 30, 1960, the Geo-
logical Survey maintained 84 stations on 64 streams for the study
of chemical and physical characteristics of surface water, Sam-
ples were collected daily and monthly at 45 of these locations for
chemical-quality studies, Samples were also collected less fre-
quently at meny other points, Water temperatures were measured
daily at 49 stations. Not all analyses of samples of surface water
collected during the year have been included, Single analyses of
an incomplete nature generally have been omitted, Also, analyses
made of the daily samples before compositing have not been re-
ported, The specific conductance of almost all daily samples was
determined, and as noted in the table headings this information is
available for reference at the district offices listed under Division
of Work, on page 26.

Quantities of suspended sediment are reported for 37 stations
during the year ending September 30, 1960. Sediment samples were
collected one or more times daily at most stations, depending on
the rate of low and changes in stage of the stream, Particle-size
distributions of sediments were determined at 31 of the stations,

COLLECTION AND EXAMINATION OF SAMPLES

Samples for analyses are usually collected at or near points
on streams where gaging stations are maintained by Surface Water
Branch of U,S, Geological Survey for measurement of water dis-
charge, The concentration of solutes and sediments at different
locations in the stream cross section may vary widely with dif-
ferent 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 espe-
cially 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
concentrationfor the section in contrast to the average concentra-
tion that existed without regard to the variable velocities of the
individual fluid elements,
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The near uniformly dispersed ions of the solute load move
with the velocity of the transporting water, Accordingly, the mean
section concentration of solutes determined from samples is a
precise measure of the total solute load., The mean section con-
centration 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 ver-
tical 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 in this report are usually
less than the total sediment loads, For most streams the differ-
ence 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 in a manual by Rainwater and
Thatcher (1960, 301 p.). No single method of compositing samples
is applicable to all problems related to the study of water quality.
Although generally holding to the principle of 10 day periods or
equivalent to three composite samples per month modifications
are usually made on the basis of dissolved-solids content as in-
dicated by measurements of conductivity of daily samples, sup-
plemented 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 sta-
tions 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 for an individual sta-
tion in order that the data would be relatively unaffected by diurnal
variations in temperature, Most large, swiftly flowing streams
probably have a small diurnal variation in water temperature,
whereas sluggish or shallow streams may have a daily range of
several degrees and may follow closely the changes in air tem-
perature, The thermometers used for determining water temper-
ature were accurate to plus or minus 0,5°F,

At stations where thermographs are located, the records
consist of maximum and minimum temperatures for each day, and
the monthly averages of maximum daily and minimum daily tem-
peratures,
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SEDIMENT

In general, suspended-sediment samples were collected daily
with U,S, depth-integrating cable-suspended samplers (U.S, Inter-
agency, 1963, p, 56~77 and U,S, Interagency, 1952, p, 86—90) from
a fixed sampling point at one vertical in the cross section, The
US DH-48 hand sampler was used at many stations during periods
of low flow, Depth-integrated samples were collected periodically
at three or more verticals in the cross section to determine the
cross-sectional distribution of the concentiration of suspended
sediment with respect to that at the daily sampling vertical, In
streams where transverse distribution of sediment concentration
ranges 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
were taken two or more times throughout the day at most sam-
pling stations.

Sediment concentrations were determined by filtration-evap-
oration method. At many stations the daily mean concentration
for some days was obtained by plotting the velocity-weighted in~
stantaneous concentrations on the gage-height chart, The plotted
concentrations, adjusted, if necessary for cross-sectional distri-
bution were connected or averaged by continuous curves to obtain
a concentration graph, This graph represented the estimated ve-
locity-weighted concentration at any time, and for most periods
daily mean concentirations were determined from the graph, The
days were divided into shorter intervals when the concentration
and 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,

For some periods when no samples were collected, daily loads
of suspended sediment were estimated on the basis of water dis-
charge, sediment concentrations observed immediately preceding
and following the periods, and suspended-sediment loads for other
periods of similar discharge, the estimates were further guided
by weather conditions and sediment discharge for other stations,

In many instances where there were no observations for sev-
eral days, the suspended-sediment loads for individual days are
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 sus-
pended sediment for missing days in 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,
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In addition to the records of quantities of suspended sediment
transported, records of the particle sizes of sediment are in-
cluded, The particle sizes of the suspended sediment for many of
the stations, and the particle sizes of the bed material for some
of the stations were determined periodically.

The size of particles in stream sediments commonly range
from colloidal clay (finer than 0,001 mm) to coarse sand or gravel
(coarser than 1,0 mm), The common methods of particle-size
analyses cannot accommodate such a wide range in particle-size,
Hence, it was necessary to separate most samples into two parts,
one coarser than 0,062 mm and one finer than 0,062 mwm., The
separations were made by sieve or by a tube containing a settling
medium of water, The coarse fractions were classified by sieve
separation or by the visual accumulation tube (U,S, Interagency,
1957), The fine fractions were classified by the pipet method
(Kilmer and Alexander, 1949) or the bottom withdrawal tube meth-
od (U,S, Interagency, 1943, p. 82-90).

EXPRESSION OF RESULTS

Quantities of water for analysis are most conveniently meas-
ured in the laboratory by use of volumetric glassware, The ana-
lytical resultsthus obtained inthis report are expressed in weights
of solute in a given volume of water, To express the results in
parts of solute per million (ppm) of water the data must be con-
verted, For most waters this conversion is made by assuming
that the liter of water sample weighs 1 kilogram; and thus milli-
grams per liter are equal to parts per million,

Equivalents per million are not reported, although the expres-
sion of analyses in equivalents per million is sometimes prefer-
red, An equivalent per million (epm) is a unit chemical combining
weight of a constituent in a million unit weights of water, Chem-
ical equivalence in equivalents per million can be obtained by (a)
dividing the concentration in parts per million by the combining
weight of that ion, or (b) multiplying the concentration (in ppm) by
the reciprocal of the combining weights, The following table lists
the reciprocals of the combining weights of cations and anions
generally reported in water analyses.

The conversion factors are computed from atomic weights
based on carbon-12 (International Union of Pure and Applied
Chemistry, 1961), (See table on p. 7)

Results given in parts per million can be converted to grains
per United States gallon by dividing by 17,12,

The hardness of water is conventionally expressed in all
water analyses in terms of an equivalent quantity of calcium car-
bonate, Such a procedure is required because hardness is caused
by several different cations, present in variable proportions, It
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Conversion factors: Parts per million to equivalents per million

Ion Multiply Ion Multiply
by by

Aluminum (A1"*) ____ | 0.11119 || Hydroxide (OH™Y)_. | 0.05880
Arsenic (As*¥)__._.. .04004 || Todide (I"1) __._._. .00788
Barium (Ba*2) _____._ ,01456 | Iron (Fe*3) _____.__ .05372
Beryllium (Be+*2)_._.. .22192 Il Lead (Pb*2) ... .00965
Bicarbonate (HCO,™1) .01639 || Lithium (Li*!) ... 14411
Bromide (Br'1) ___.. .01251 || Magnesium (Mg*?). .08226
Cadmium (Cd*2) _... .01779 || Manganese (Mn*2) _ .03640
Calcium (Ca*2) __.__ .04990 |} Nickel (Ni+2).__.... .03406
Carbonate (CO3?)_.. | ~.03333 || Nitrate (NO3™) ___ .01613
Chloride (C171) __.._ .02821 || Phosphate (PO,™3). .03159
Chromium (Cr*8) ___ .11539 || Potassium (K*f) - ,02557
Cobalt (Co*?) ___.____ .03394 || Sodium (Na*+!') ___. .04350
Copper (Cu*?) _.____ .03148 || Strontium (Sr*2) __ .02283
Fluoride (F1) _.____ .05264 || Sulfate (SO42) .___ .02083
Hydrogen (H*!) _____ .99209 || Zinc (Zn*2)oocen_- .03060

should be remembered that hardness is an expression in conven-
tional terms of a property of water, The actual presence of cal-
cium carbonate in the concentration given is not to be assumed,
The hardness caused by calcium and magnesium (and other cat-
ions 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 parts per million as calcium carbonate may be con-
verted to equivalents per million 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 sol-
uble 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 con-
stituents 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 parts
per million,

Specific conductance is given for most analyses and was de-
termined 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, Spe-
cific conductance in micromhos is 1 million times the reciprocal
of specific resistance at 25°C, Specific resistance is the resist-
ance in ohms of a column of water 1 centimeter long and 1 square
centimeter in cross section.
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The discharge of the streams is reported in cubic feet per
second (see Streamflow, p. 23) and the temperature in degrees
Fahrenheit. Color is expressed in units of the platinum-cobalt
scale proposed by Hazen (1892, p, 427-428), A unit of color is
produced by one milligram perliter 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,
However, the pH meter that is generally used in Survey labora-
tories determines the activity of the hydrogen ions as distin-
guished from concentration,

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-daycomposites of daily samples withno miss-
ing days,the arithmetical and time-weighted averages are equiv-
alent. 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 after
thorough mixing in the reservoir, A discharge-weighted average
is computed by multiplying the discharge for the sampling period
by the concentrations of individual constituents for the corre-
sponding period and dividing the sum of the products by the sum
of the discharges, Discharge-weighted averages are usually
lower than arithmetical averages for most streams because at
times of high discharge the rivers generally have lower concen-
trations of dissolved solids,

A program for computing these averages on an electronic
digital computer was instituted in the 1962 water year. This pro-
gram extended computations to include averages for pH values
expressed in terms of hydrogen ion and averages for the concen-
tration of individual constituents expressed in tons perday, Con-
centrations in tons per day are computed the same as daily sedi-
ment loads,

The concentration of sediment in parts per million is com-
puted as 1,000,000 timesthe ratio of the weight of sediment to the
weight of water-sediment mixture. Daily sediment loads are ex-
pressed intons per day and except for subdivided days are usually
obtained by multiplying daily mean sediment concentration in
parts per millionby the daily meandischarge, and the appropriate
conversion factor, normally 0.0027,

Particle-size analyses are expressed in percentages of ma-
terialfiner than indicated sizes in millimeters, The size classi-
fication used in this report is that recommended by the American
Geophysical Union subcommittee on Terminology (Lane and
others, 1947, p., 937), Other data included as pertinent to the
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size analyses for many streams are the date of collection, the
stream discharge, sediment concentration when sample was col-
lected, and the method of analysis.

COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter, Water
in contact with soils or rock, even for only a few hours, will dis-
solve some 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, Some streams are fed by both surface runoff and
ground water from spring 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, Ground water is generally more highly mineralized than
surface runoff because it remains in contact with the rocks and
soils for much longer periods, The dissolved-solids content in a
river isfrequentlyincreased 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 the value of the waters for most purposes.
The analyses generally include results for silica, iron, calcium,
magnesium, sodium, potassium (or sodium and potassium together
calculated as sodium), alkalinity as carbonate and bicarbonate,
sulfate, chloride, fluoride, nitrate, boron, pH, dissolved solids
and specific conductance. Aluminum, manganese, color, acidity,
oxygen consumed, and other dissolved constituents and physical
properties are reported for certain streams, Phenolic material
and minor elements including strontium, chromium, nickel, cop-
per, lead, zinc, cobalt, arsenic, cadmium, and others are occa-
sionally determined for a few streams in connection with specific
problems in localareas and the results are reported when appro-
priate. 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 on standard analytical statement cards which are used to
process the chemical quality data in this report.

MINERAL CONSTITUENTS IN SOLUTION
Silica (SiO,)

Silica is dissolved from practically all rocks., Some natural
surface waters contain less than 5 parts per million of silica and
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few contain more than 50 parts, but the more common range is
from 10 to 30 parts per million. Silica affects the usefulness of
a water because it contributes to the formation of boiler scale; it
usually is removed from feed water for high-pressure boilers.
Silica also forms troublesome deposits on the blades of steam
turbines,

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 econtent
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
the air, normal basic waters that contain more than 1 part per
million of iron soon become turbid with the insoluble reddish
ferric oxide produced by oxidation, Surface waters, therefore,
seldom contain as much as 1 part per million of dissolved iron,
although some acid waters carry large quantities of iron in solu-
tion, Iron causes reddish-brown stains on white porcelain or
enantfeled ware and fixtures and on fabrics washed in the water,

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, man-
ganese in rocks is less abundant than iron, As a result the con-
centration of manganese is much less than that of iron and is not
regularly determined in many areas, Waters impounded in large
reservoirs may contain manganese that has been dissolved from
the mud on the bottom of the reservoir by action of carbon dioxide
produced by anaerobic fermentation of organic matter, It is es-
pecially objectionable in water used inlaundry workand in textile
processing. Concentrations as low as 0.2 part per million may
cause a dark-brown or black stain on fabrics and porcelain fix-~
tures, Appreciable quantities of manganese are often found in
waters containing objectionable quantities of iron.
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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 parts per million of calcium;
waters in areas where rocks are composed of dolomite and lime-
stone contain from 30 to 100 parts per million; and waters that
have come in contact with deposits of gypsum may contain several
hundred parts per million,

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 parts
per million, but water in areas that contain large quantities of
dolomite or other magnesium-bearing rocks may contain from
20 to 100 parts per million or more of magnesium,

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 parts per million much more fre-
quently 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,

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 westernUnited States,
Natural waters that contain only 3 or 4 parts per million 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 sodiumbecomes much greater. Moderate quantities
of sodium and potassium have little effect onthe usefulness of the
water for most purposes, but waters that carry more than 50 or
100 parts per million of the two may require careful operation of
steam boilers to prevent foaming, More highly mineralized wa-
ters that contain a large proportion of sodium salts may be un-
satisfactory for irrigation,
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Lithium (Li)

Data concerning the quantity of lithium in water are scarce,
It is usually found in small amounts in thermal springs and saline
waters, Lithium also occurs in streams where some industries
dump their waste water, The scarcity of lithium in rocks is re-
sponsible more than other factors for relatively small amounts
present in water,

Bicarbonate, carbonate and hydroxide (HCO g4, CO4, OH)

Bicarbonate, carbonate, or hydroxide is sometimes reported
as alkalinity. The alkalinity of a water is defined as its capacity
to consume a strong acid to pH 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 re-
ported in terms of these constituents. Although alkalinity may
suggest the presence of definite amounts of carbonate, bicarbonate
or hydroxide, it may not be true due to other ions that contribute
to alkalinity such as silicates, phosphates, borates, possibly fluo-
ride, and certain organic anions which may occur in colored wa-
ters., 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, However, moderate
amounts of alkalinity 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,

Sulfate (SO4)

Sulfate isdissolved from many rocks and soils—in especially
large quantities from gypsum and from beds of shale. It is formed
also by the oxidation of sulfides of iron and is therefore present
in considerable quantities in waters from mines. Sulfate in waters
that contain much calcium and magnesium causes the formation of
hard scale in steam boilers and may increase the cost of softening
the water.

Chloride (C1)
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
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contain several hundred parts per million of chloride leached
from soils and rocks, especially where the streams receive re-
turn drainage from irrigated lands or are affected by ground-
water -inflow carrying appreciable quantities of chloride., Large
quantities of chloride may affect the industrial use of water by
increasing the corrosiveness of waters that contain large quan-
tities of calcium and magnesium,

Fluoride (F)

Fluoride has been reported as being present in some rocksto
about the same extent as chloride. However, the quantity of fluo-
ride in natural surface waters is ordinarily very small compared
to that of chloride. Investigations have proved that fluoride con-
centrations of about 0.6 to 1.7 ppm reduced the incidence of den-
tal caries and that concentrations greater than 1.7 ppm also pro-
tect the teeth from cavities but cause an undesirable black stain
(Durfor and Becker, 1964), Public Health Service, 1962 (p, 8),
states. “When fluoride is naturally present in drinking water, the
concentration should not average more thanthe appropriate upper
control limit (0.6 to 1,7 ppm), 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,

Nitrate (NO3g)

Nitrate in water is considered a final oxidation product of ni-
trogenous material and may indicate contamination by sewage or
other organic matter, The quantities of nitrate present in surface
waters are generally less than 5 parts per million (as NOg) and
have no effect on the value of the water for ordinary uses,

It has been reported that as much as 2 parts per million of
nitrate in boiler watertends to decrease intercrystalline cracking
of boiler steel. Studies made in Illinois indicate that nitrates in
excess of 70 parts per million (as NO3) may contribute to methe-
moglobinemia (“blue babies”) Faucett and Miller, 1946, p. 593),
and more recent investigations conducted in Ohio show that drink-
ing water containing nitrates inthe range of 44 to 88 ppm (as NOj)
may cause methemoglobinemia (Waring, 1949). In a report pub-
lished by the National Research Council, Maxcy (1950, p, 271)
concludes that a nitrate content in excess of 44 parts per million
(as NOjy) should be regarded as unsafe for infant feeding. U.S.
Public Health Service (1962) sets 45 ppm as the upper limit,
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Phosphate (PO,)

Phosphorus is an essential element inthe growthof plantsand
animals, and some sources that contribute nitrate, such as or-
ganic wastes and leaching of soils, may be important as sources
for phosphate in water and its occurrence may add tothe apparent
alkalinity, The addition of phosphates in water treatment consti-
tutes a possible source, although the dosage is usually small, In
some areas, phosphate fertilizers may yield some phosphate to
water, A more important source is the increasing use of phos-
phates in detergents. Domestic and industrial sewage effluents
may therefore contain considerable amounts of phosphate.

Boron (B)

Boron in small quantities has been found essential for plant
growth, but irrigation water containing more than 1 part per mil-
lion 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 irri-
gation 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 parts per million of
dissolved solids are usually satisfactory for domestic and some
industrial uses, Water containing several thousand parts per mil-
lion of dissolved solids are sometimes successfully used for irri-
gation where practices permit the removal of soluble saltsthrough
the application of large volumes of water on well-drained lands,
but generally water containing more than about 2,000 ppm is con-
sidered to be unsuitable for long-term irrigation under average
conditions,

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 chromium is present in
water, it is usually the result of pollution by industrial wastes.
Fairly high concentrations of chromate anions are possible in
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waters having normal pH levels, Concentrations of more than
0.05 ppm of chromium in the hexavalent form constitute grounds
for rejection of a water for domestic use onthe basis of the stand-
ards of the U.S, Public Health Service (1962),

Nickel and cobalt (Ni, Co)

Nickel and cobalt are very similar in chemical behavior and
also closely related to iron, Both are present in igneous rocks in
small amounts and are more prevalent in silicic rocks. Any
nickel in water is likely to be in small amounts and could be in a
colloidal state, Cobalt may be taken into solution more readily
than nickel, It may be taken into solution in small amounts through
bacteriological activity similar to that causing solution of man-
ganese, However, few data on the occurrence of either nickel or
cobalt in natural water are available,

Copper (Cu)

Copper is a fairly commmontrace 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 con-
tact 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 these salts hydrolyze and the copper may be precipi-
tated. In the normal pH range of natural water containing carbon
dioxide, the copper might be precipitated as carbonate, The oxi-
dized portions of sulfide-copper ore bodies contain other copper
compounds. The presence of copper in mine water is common.

Copper imparts a disagreeable metallic taste to water, As
little as 1.5 ppm can usually be detected, and 5 ppm can render
the water unpalatable, Copper is not considered to be a cumula-
tive systemic poison like lead and mercury; most copper ingested
is excreted by the body and very little is retained. The patholog-
ical effects of copper are controversial, but it is generally be-
lieved very unlikely that humans could unknowingly ingest toxic
quantities from palatable drinking water. The U.S. Public Health
Service (1962) recommends that copper should not exceed 1.0 ppm
in drinking and culinary water,

Lead (Pb)

Lead is only a minor element in most natural waters, but in-
dustrial or mine and smelter effluents may contain relatively
large amounts of lead, Many of the commonly used lead salts are
water soluble,
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Traces of lead in water usually are the result of a solution of
lead pipe through which the water has passed. Amounts of lead of
the order of 0,05 ppm are significant, as this concentration is the
upper limit for drinking water in the standards adopted by the
U.S. Public Health Service (1962), Higher concentrations may be
added to water through industrial and mine-waste disposal. Lead
in the form of sulfate is reported to be soluble in water tothe ex-
tent of 31 ppm (Seidell, 1940, p. 1409) 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 equiv-
alent of 1.4 ppm of lead and the solubility is increased nearly
four fold by the presence of 2,8 ppm of carbon dioxide in the solu-
tion, Presence of other ions may increase the solubility of lead.

Zinc (Zn)

Zinc is abundant in rocks and ores but is only a minor con-
stituent in natural water because the free metal and its oxides are
only sparingly soluble, In most alkaline surface waters itis pres-
ent 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 commercial 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 ppm in drinking and culinary water,

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 con-
taining concentrations of barium in excess of 1ppm is not suitable
for drinking and culinary use because of the serious toxic effects
of barium on heart, blood vessels, and nerves.
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Bromide (Br)

Bromine is a very minor element in the earth's crust and is
normally present in surface 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 concentrations., 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
thanbromine, Measurable amounts may be found in some streams
that receive industrial wastes, and some natural brines may con-
tain rather high concentrations, It occurs in sea water to the ex-
tent of less than 1 ppm, Rankama and Sahama (1950, p. 767) re-
port iodide present in rainwater to the extent of 0,001 to 0.003
ppm and in river water in about the same amount. Few waters
will contain over 2.0 ppm,

PROPERTIES AND CHARACTERISTICS OF WATER
Hardness

Hardness is the characteristic of water that receivesthe most
attention in industrial and domestic use, It is commonly recog-
nized by the increased quantity of soap required toproduce lather,
The use of hard water is also objectionablebecause it contributes
to the formation of scale in boilers, water heaters, radiators, and
pipes, with the resultant decrease in rate of heat transfer, pos-
sibility 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 hard-
ness, although they usually are not present in quantities large
enough to have any appreciable effect.

Generally, bicarbonate and carbonate determinethe propor-
tions 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 ap-
proximately equal to the amount of hardnessthat is removed from
water by boiling,

Noncarbonate hardness is the difference between the hardness
calculated from thetotal amount of calcium and magnesium in so-
lution and the carbonate hardness, If the carbonate hardness (ex-
pressed as calcium carbonate) equal the amount of calcium and
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magnesium hardness (also expressed as calcium carbonate) there
is no noncarbonate hardness, Noncarbonate hardness is about
equal to the amount of hardness remaining after water is boiled,
The scaleformedat high temperatures by the evaporation of water
containing noncarbonate hardness commonly is tough, heat re-
sistant, 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 re-
port hardness of water is classified as follows:

Hardness range
(calcium carbonate Hardness description
in ppm)
0-60 Soft
61-120 Moderately hard
121-180 Hard
more than 180 Very hard

For public use, water with hardness above 200 parts per million
generally requires softening treatment (Durfor and Becker, 1964),

Acidity (H*!)

The use of the terms acidity and alkalinity is widespread in
the literature of water analysis and is a cause of confusion to
those who are more accustomed to seeing a pH of 7,0 used as a
neutral point, Acidity of a natural water represents the content
of free carbon dioxide and other uncombined gases, organic acids
and salts of strong acids and weak bases that hydrolyze to give
hydrogen ions, Sulfates of iron and aluminum in mine and in-
dustrial wastes are common sources of acidity. The presence of
acidity is reported in those waters which have a pH below 4,5,

Sodium ~adsorption-ratio (SAR)

The term “sodium-adsorption-ratio (SAR)” was introduced
by the U.S, Salinity Laboratory Staff (1954). It is a ratio express-
ing 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 ____

\/ cattemgtt

2
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where the concentrations of the ions are expressedin milliequiv-
alents per liter (or equivalents per million for most irrigation
waters),

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 val-
ues 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
by used for irrigation on almost all soils to those which are gen-
erally unsatisfactory for irrigation,

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 cur-
rent (see p. ). The more dissolved solids in water that can trans-
mit electricity the greater the specific conductance of the water.
Commonly, the amount of dissolved solids (in parts per million)is
about 65percent of the specific conductance (in micromhos). This
relation is not constant from stream to stream or from well to
well and it may even vary in the same source with changes in the
composition of the water (Durfor and Becker, 1964, p. 27-29),

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

Hydrogen-ion concentration (pH)

Hydrogen-ion concentration is expressed interms of pHunits
(see p. 8). The values of pH often are used as a measure of the
solvent power of water or as an indicator of the chemical be-
havior 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 de-
note increasing acidity and those progressively higher than 7.0
denote increasing alkalinity, The pH of most natural surface wa-
ters 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,
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The investigator who utilizes pH data inhis interpretations of
water analyses should be careful to place pHvalues intheir prop-
er perspective,

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 colorless than
15 units generally passes unnoticed (U,S. Public Health Service,
1962), Some swamp waters have natural color in excess of 300
units,

The extent to whicha water is colored by material in solution
is commonly reported as a partofa water analysisbecause a sig-
nificant color in water may indicate the presence of organic ma-
terial that may have some bearing onthe 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. 8).

Oxygen consumed

Oxygen consumed is a measure of the amount of oxygen re-
quired to oxidize unstable materials in water and may be corre-
lated withnatural-water color or with some carbonaceous organic
pollution from sewage or industrial wastes,

Tolerances for oxygen consumed in feed water for low-and
high-pressure boilers are 15 and 3 ppm, respectively (Northeast
Water Works Association, 1940), Wash water containing more
than 8 ppm has been reported to import a bad odor to textiles;
concentrations for water used in beverages and brewing range
from 0.5 to 5,0 ppm (California State Water Pollution Control
Board, 1952, 1954),

Organics

Phenols.—Phenolic material in water resourcesis invariably
the result of pollution, Phenols are widely used as disinfectants
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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 pres-
ence of oxygen and organic material, and their persistence down-
stream 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 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 ppm.

Detergents (ABS),—The chief surfactant in commercial de-
tergents is anionic alkylbenzenesulfonate (ABS). ABS and other
anionic surfactants resist chemical oxidation and biological break-
down. Their persistence in water over long periods of time con-
tributes to pollution of both ground water and surface water. Some
of the effects produced from detergent pollution are unpleasant
taste, odor, and foaming (Wyman, Robertson, and Page, 1962),
Although the physiological implications of ABS to humanbeings is
unknown, prolonged ingestion of this material by rats isbelieved
to be nontoxic (Paynter, 1960), The U.S, Public Health Service
(1962) recommends that ABS should not exceed 0.5 ppm in drinking
and culinary waters.

Temperature

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

Surface water temperatures tend to change seasonally and
daily with air temperatures, except for the outflow of large
springs, Superimposed upon the annual temperature cycle is a
daily fluctuation of temperature whichis 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 or
fromthebottom, Condensation of water vapor at the water surface
is reported to furnish measurable quantities of heat, Heat loss
takes place largely through radiation, with further losses through
evaporation and conduction to the air and bottom, Thus the tem-
perature of a small stream generally reaches a maximum in mid-
tolate afternoondueto solarheating and reaches a minimum from
early to mid-morning after nocturnal radiation,

Temperature variations which commonly occur during sum-
mer in lakes and reservoirs of temperate regions results ina
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separation of the water volume into a circulating upper portion
and a non-circulating lower portion. Separating thetwo is a stra-
tum of water of variable vertical thickness in which the tem-
perature decreases rapidly with increasing depth, This physical
division of the water massinto a circulating and a stagnant portion
is the result of densitydifferences in the water column associated
with the temperature distribution, Knowledge of the stratification
in a body of water may result in increased utility by locating strata
of more suitable characteristics. For example, the elevation of
an intake pipe may be changed to obtain water of lower tempera-
ture, higher pH, less dissolved iron, or other desirable properties,

Temperature is a major factor in determining the effect of
pollution on aquatic organisms, The resistance of fish to certain
toxin substances has been shownto vary widely with temperature.
The gquantity of dissolved oxygen which the water can contain is
also temperature dependent, Oxygen is more soluble in cold wa-
ter than in warm water, hence the reduction of oxygen concentra-
tions by pollution is especially serious during periods of high
temperature when oxygen levels are already low. Increased tem-
peratures also accelerate biological activity including that of the
oxygen-utilizing bacteria which decompose organic wastes. These
pollutional effects may be especially serious when low flow con-
ditions coincide with high temperatures, Summary temperature
data of water are essential for planning multiple uses of water
resources,

Turbidity

Turbidity is the optical property of a suspension with refer-
ence to the extent to which the penetration of light in inhibited by
the presence of insoluble material. Turbidity is a function onboth
the concentration and particle size of the suspended material. Al-
though it is reported in terms of parts per million of silica, it is
only partly synonymous with the weight of sediment per unit vol-
ume of water,

Turbid water is abrasive in pipes, pumps, and turbine blades,
In process water, turbidities much more than 1 ppm are not tol-
erated by several industries, but others permit up to 50 ppm
higher (Rainwater, Thatcher, 1960, p., 289). Although turbidity
does not directly measure the safety of drinking water, it is re-
lated to the consumers acceptance of the water, A level of 5units
of turbidity becomes objectionable to a considerable number of
people (U.S. Public Health, 1962),
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SEDIMENT

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

The quantity of sediment, transported or available for trans-
portation, is affected by climatic conditions, form or nature of
precipitation, character of the solid mantle, plant cover, topo-
graphy, and land use. The mode and rate of sediment erosion,
transport, and deposition is determined largely by the size dis-
tribution of the particles or more precisely by the fall velocities
of the particles in water, Sediment particles in the sandsize
(larger than 0,062 mm) range do not appearto be affected by floc-
culation or dispersion resulting from the mineral constituents in
solution, In contrast, the sedimentation diameter of clay and silt
particles in suspension may vary considerable from point to point
in a stream or reservoir, depending on the mineral matter in so-
lution and in suspension and the degree of turbulence present, The
size of sediment particles intransport 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 Geological Survey State re-
ports on the surface-water supply of the United States, The dis-
charge 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 for the time at which samples were
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collected 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 1941-60, are
listed below:

Numbers of water-supply papers containing records for
Parts 5 and 6, 1941-60

Year WSP Year WSP Year WSP Year WSP

1941 942 1947 | 1102 1953 1291 1959 1643
1942 950 1948 | 1132 1954 1351 1960 1743
1943 970 1949 | 1162 1955 1401

1944 1022 1950 | 1187 1956 1451
1945 1030 1951 | 1198 1957 1521
1946 1050 1952 | 1251 1958 1572

Geological Survey reports containing chemical quality, tem-
perature, and sediment data obtained before 1941 are listed below,
Publications dealing largely with the quality of ground-water sup-
plies and only incidentally covering the chemical composition of
surface waters are not included, Publicationsthat 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,
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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 Riverbasin 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 the surface waters of Illinois, 1910,

*¥273. Quality of the water supplies of Kansas, with a prelimi-
nary report on stream pollutionby mine waters in south-
eastern 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 192628, 1930,

*¥636-B. Suspendedmatter inthe 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 Quit-
man, Tex,, 1938,

*¥*889-E. Chemical character of surface water of Georgia, 1944,

*¥998, Suspended sediment in the Colorado River, 192541, 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,

193949, 1952,

Many of the reports listed are available for consultation inthe
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

233-902 O - 66 - 3
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Office, Washington, D, C. 20402, who will, upon request, furnish
lists giving prices,

COOPERATION

The chemical quality of water and sediinent investigations in
the Missouri River and Red River of the North basins in Colorado,
Kansas, Montana, Nebraska, North Dakota, Scouth Dakota, and
Wyoming were begun in 1945, Most of the investigations were
made as part of the program of the United States Department of
the Interior for development of the Missouri River basin with
funds provided directly to the Geological Survey, Financial as-
sistance was provided by the Bureau of Reclamation of the Interior
Department for some of the investigations in South Dakota, and by
the Soil Conservation Service of the United States Department of
Agriculture for some of the investigations in Colorado,lowaand
Nebraska; and by the Corps of Engineers, United States Army for
some of the investigations in North Dakota and South Dakota.

State and local agencies that cooperated in quality-of -water
investigations in the drainage basins in this volume and the loca-
tions of the quality-of -water district offices responsible for col-
lecting the data are listed in the table on page 27,

DIVISION OF WORK

The quality-of-water program was conducted by the Water
Resources Division of the Geological Survey, L., B, Leopold, chief
hydrologist, and S, K, Love, chief of the Quality of Water Branch,

Most of the investigations were made under the direction of
D. M. Culbertson, district engineer, Lincoln, Nebr., and by T. F.
Hanly, district engineer, Worland, Wyo. The sediment investi-
gations in Iowa were made under the direction of V, R, Bennion,
district engineer, lIowa City, Iowa, and those in Wisconsin under
the direction of G, W, Whetstone, district chemist, Columbus, Ohio.

Additional basic data on file for the streams, lakes and
reservoirs shown in this report can be obtained by writing the
responsible Survey district office.



27

DIVISION OF WORK

G0589 "IGAN ‘UTodUI]
‘PATH 19U3l0) YIION 622

*AI1ejaoao9s
‘AduutSIo Y *f “PTIISIA

*8p1d @o®aIIL ], I9Uj0)) J9ATY TINOSSTA | UOTIRWRTODY 21eI1S-PIA BYSEIqaN eYSBIqON
*J10309J1Ip ‘UlIoAd
£ M ‘UoISSTWIWIO))
JAATY TJINOSSTA owrer) pue ysig BUBJUOIA BUBJUOIAL
*I9UOTSSTW
~wo) ‘eAr) ‘£ OolIeRY ‘UOIS
JaA1y 1ddissISSIA - STWWIO)) UOTYeN[Iqeyay pue
xaddn pue Leg uospny | S20Jn0say 28uey UOJI] BIOSIUUI BjOSOUUTIN
G0G89 *JQAN ‘uloour| *L1e191098
‘PATd 19U30) YIAON GZZ QATINDAXA ‘YTwIg ] 112qoYy
*8p1g 29'aJ9, JI9U0)D) J9ATY TJINOSSI| | ‘PaeOg S30INOSIY JI3}ep Sesues] sesuey]
(erep JudWIPag)
1%22S Mol ‘£31D emO]
BMO] JO LJISJIdATU(N)
A1oyegoqer] oiTneIpLH g§0¢G
(eyep £j11enb- redTWIaY D)
G0G89 "JICAN ‘ulodur] IDATY TINOSST ‘181807095
‘PATH JI2U30)) YIJION GZZ Jaatry 1ddississiy 931815 pue J03109J1Ip ‘Ad9ysaay
*3p1g @oeaaa ], Jaujo)d Jaddn pue Leq uospny ') "H ‘£aaang 1eo1807095) BMOT eMO]
901J30 1011381 uiseq a3euteaq £ouade Surjeaadoo) ajelg




QUALITY OF SURFACE WATERS, 1960

28

10%28 "oApm ‘pueriom
onueAy utoy 51 1zl |

(B¥Ep JUaWIPIG)
60zZ€Y OTUQ ‘snquinion
199J)g UTeN "H 2282

391330 P1IISI

L

JOATY TJINOSSUA

JoATY 1ddISSTSSIIA
Jaddn pue Leg uospnp]

urseq aseutea

*JoauIduy 21e1s ‘pLorI
Taes ‘asaurduy 91e1S JO IDIJIO)
*juowdolaAdp JojeM JO
Joryo ‘dwe) uep °‘r g ‘pIeog
s00anosoy rednieN Surwrodm

*I0103JIP ‘ISMATUSIM '
3J0pPaY ], ‘UBlIaTRYD ‘Z}dWIUTIS
°d 931000 ‘uonn(iod J9iem
Uo 2911wwo)) a2y} ysnoayl
f103100J1Ip “1S10A ‘g 1 ‘usw
-1aedd( UOTIBAJIISUOD) UISUOISTM

*xooutdua JaTyd
‘SowItan) ‘M [ ‘UOISSTWWO))
S30JN0S3Y J91BM BIONEBJ YOG

o e e i e e e e o o

Aduade 3urreasdoo)d

Sutwodm

UISuU0dSTM

e1037e(J Y100g

31TI8



QUALITY OF SURFACE WATERS, 1960 29

LITERATURE CITED

American Society for Testing Materials, 1954, Manual on indus-
trial water: Am. Soc. for Testing Mat,, Philadelphia, Pa.,
p. 356,

Baker, M. N., 1949, The quest for pure water: Am, Water Works
Assoc,, New York, N. Y.

Brandt, H. J., 1948, Intensified injurious effects on fish, espe-
cially the increased toxic effect produced by a combination
of sewage poisons: Chem, abs. 42, p, 9015,

Busch, Werner, 1927, The applicability of electrometric titration
to the determination of the solubility of slightly soluble
oxides; Zeitsche. Anorg, Chem., v, 161, p. 161-179,

Durfor, C, N, and Becker, E., 1964, Public water supplies of the
100 largest cities in the United States; 1962: U.S. Geol,
Survey, Water-Supply Paper 1812, p, 17-29,

California State Water Pollution Control Board, 1952, Water-
quality criteria: California State Water Pollution Control
Board, pub, 3.. p. 291-292, 377-378,

1954, Water -quality criteria: California State Water Pol-
lution Control Board, pub., 3, Addendum no, 1., p. 291292,

Eriksson, E,, 1952, Composition of atmospheric precipitation II;
sulfur, chloride. iodine compounds, bibliography: Tellus,
v. 4, p. 280-303.

Faucett, R. L., and Miller, H, C,, 1946, Methemoglobinemia oc-~
curring in infants fed milk diluted with well waters of high
nitrate content: Jour. Pediatrics, v, 29, p, 593,

Hazen, Allen, 1892, A new color standard for natural waters: Am,
Chem, Jour,, v, 12, p, 427428,

International Union of Pure and Applied Chemistry, 1961, Table
of Atomic weights based on carbon-12: Chem, and Eng.
News, v. 39, no, 42, Nov, 20, 1961, p, 43,

Kilmer, V. J. and Alexander, L, T,, 1949, Methods of making
mechanical analyses of soils: Soil Sci., v. 68, p. 1524,

Lackey, J. B., and Sawyer, C. N,, 1946, Plankton productivity
of certain southeastern Wisconsin lakes as related to fer-
tilization: Sewage Works Jour., v, 17, p. 573.

Lane, E, W,, and others, 1947, Report of the Subcommittee on
Terminology: Am. Geophys. Union Trans,, v, 28, p. 937,

Magistad, O, C., and Christiansen, J, E,, 1944, Saline Soils, their
nature and management: U,S. Dept., Agriculture Cire, 707,
p. 8-9,

Maxcy, K, F,, 1950, Report on the relation of nitrate concentra-
tions in well waters to the occurrence of methemoglobine-
mia: Natl, Research Council, Bull, Sanitary Eng. and En-
vironment, App. D., p. 271,

Moore, E, W,, 1950, The desalting of saline waters, a review of
the present status: Natl, Research Council Comm, on San-

itary Eng. and Environment, Rept. to Subcomm, on Water
< T



30 QUALITY OF SURFACE WATERS, 1960

National Research Council, 1954, Sodium restricted diets: Natl,
Research Council, pub, 325,

Northeastern Water Works Association, 1940, Progress report,
Committee on quality Tolerances of Water for Industrial
Uses: Northeast Water Works Assoc, Jour., v, 54,

Paynter, O, E., 1960, The chronic toxicity of dodecylbenzene
sodium sulfonate: U.S. Public Health Conference on Phys-
iological Aspects of Water Quality Proc., Washington, D, C.,
Sept, 8-9, 1960, p. 175-179,

Pleissner, M., 1907, Arb., Kais, Gesundheitsamt, v, 26, p. 384—
443,

Rainwater, ¥, H,, and Thatcher, L, L,, 1960, Methods for col-
lection and analysis of water samples: U.,S, Geol. Survey
‘Water -Supply Paper 1454, 301 p.

Rankama, K., and Sahama, T. G., 1950, Geochemistry: Chicago
Univ, Press, Chicago, Il1,, p. 767,

Riffenburg, H, B,, 1925, Chemical character of ground waters of
the northern Great Plains: U.S. Geol, Survey Water -Supply
Paper 560-B, p. 31-52,

Seidell, Atherton, 1940, Solubilities of inorganic and metal organic
compounds, 3d ed., v, 1, D, van Nostrand, New York,

U.S. Inter-Agency Committee on Water Resources, A study of
methods used in measurement and analysis of sediment loads
in streams: ’

Report 6, 1952, The design of improved types of suspended-
sediment samplers: St, Anthony Falls Hydraulics Lab.,
Minneapolis, Minn,, p, 86—90.

Report 7, 1943, A study of new methods of size analysis of
suspended -sediment samplers: St. Anthony Falls Hy-
Lab., Minneapolis, Minn,, p. 82—90,

Report 11, 1957, The development and calibration of the
visual-accumulation tube: St. Anthony Falls Hydraulic
Lab., Minneapolis, Minn,, p. 1-109,

Report 14, 1963, Fluvial sediment discharge: U.S. Gov.
Printing Office, Washington, D.C., 20402, p, 57-77,

U.S. Public Health Service, 1962, Drinking water standards:
U.S. Dept. Health, Education, and Welfare, Public Health
Service: Pub. no, 956,

U.S. Salinity Laboratory Staff, 1954, Diagnosis and improvement
of saline and alkali soils: U.S., Dept., Agriculture, Agri-
culture Handb, 60, p. 1-160,

Waring, F, II., 1949, Significance of nitrates in water supplies:
Am, Water Works Assoc, Jour., v. 41, no. 2,, p. 147-150.

Wayman, C, H,, 1962, Limitations of the methylene blue method
for ABS determinations: U.S. Geol., Survey, Prof. paper
450-B, art. 49, p. B117-B120.

Wayman, C, H,, Robertson, J. B., and Page, H, G., 1962, Foam-
ing characteristics of snythetic-detergent solutions: U.S.
Geol. Survey, Prof, paper 450D, art. 178, p. D198,



31

HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

-- lo'Llees v {89 292 €68 Ly |¥he - |- |- |- 8 veg | ~- 91 - - - uu_ 196
-- L |ovs g |lo8 (414 08T‘T |6%° [€9¢ i L B gt |00z |-- LT - - |- - 802°T
== Iy"Lio09¥ v 19 (434 08¢‘T  [o¥* |96z i EC B E 6L ¥8T | ~- f43 - el -4 owL't
-~ lg 2 |v1g v fL9 952 ZEL ov* [seg == ===~ |- 96 (902 |~- s -- -- | zo* -u 208
Lz |TUL 8P ¥ o9 86T ove 0% |zez et Jre |t o2 8 9T |8'6 43 0z v |eo0° LY 881’1
eE fe°L |ose € |eg 09T ogg‘t |te* |ezz 90° [L°v |g° |e°1 Ly ST 8"z |€°8 14 8€ | €0* v 866‘C
== [e°s jyoE €" Wa €T 9L9 FXA L = == |- |- 9¢ 98T [-- |s8°2 -- - |vo* -4 s€9z‘t
-~ B'Lltee € Vo1 6.8 62’ |€1Z E N e e b 9T 8LT | —- |22 - --|g0° -- 900‘t
-- BLis1g € |8 992 123 b {¥1g -= 1= |- |- 62 €1e |- T - - {10° -4 1oz
-~ 'L |oze € et 892 ¢6T ev  |a1g L C N R B 62 g |- T - -- oo’ -+ s8zz
-~ B'sltes € |e1 992 92T [ 20 K1 < == == == |-- 8¢ 908 | -- T - -- |10 --| 802 0961 ‘IE-T ‘uer
9 [k'Lierg € |91 9g2 69T ™w*  |voe 80°0{2°0 |€°0 |8°9 6€ g6z (g°p 21 [ ey |10° 21 902 sereeergiy 0@
-~ l6*2 Jovs € |81 £ zst Lol 123 Rl e e £% 2IE | -- €1 - - l10°* -z s tc*0g~0Z “AON
=~ [t'8 [e6% € |st 92 0°sL 6c* |L92 - == |- |- 6€ z8% | -- (3 - --110°0 --| 896 tetrteI-T ‘AON
-~ [t*2 [e9® €0 |ex oz €01 9€°0 [992 =-— == == |- zg 293 |-~ [ -- -= |- == #pT 6S6T ‘IE-T '390
(0,92 |ores| o1e | Ton® 3007 | womt
[ve soyw o,.._wu_u -uoq ..sohu n"“ -oxoe| -mw CodH) (5 @)
0 ~oaom)(_g ool ~Tea | sod | zad | (@) {CON)| (D) », T oy (38) | umps | ®9) | (0qy (POW) (519 UORJAI0
wnpo | wuog, (1) (*o8) | _ is|  (eN) : @) o8,
-top| HE| @oue | 07| —uony -5 suoy, | sreg | UOI (8780 9P | oprinn | grenng | U09 |gey | umpog | TUR | gy [ WM | yop | T3 xeyostp ¥
A% | ump -od | -IN moniy il By ~UONE | gy | “T8O -n8 | weew oyeq
moeagl 8 | f00®0 e [ (2,091 3® enpisex) e
899UPITH SDIIO8 POAIOSSIQ
0961 1equajdag 03 GG6T 19QO3d0 awad JXojem ‘UOTTITW Jod sjaed uy ‘sesiivur [eOTWAYD
‘80LT dSk

ut uaAtd (0961 Joquajdag 03 6C6T 19QO3ID0 IwdL X3eA IOF 8IIVYISTP JO SPIOISY
3% 82TFJO 3IDIXISTP UT OIqeiTeA® sojdues A[Tep JO 80uU®3ONpuod dTjfdeds JO SPAOISY
*6S6T PU® 9G6T U SAwp AUPW uO J.E£€ ‘WmMmTUTW {09GT PUE LGB ATNr Bulanp SAEP [BISASS UO 4,28 ‘WNWIXEN

*ugsxysdn sofitw g uoy3wls Juided ‘Q9gT aunp 03 Jotad
*aB31wyosTp AqQ pe3fsodwod sysiteur [wdTWeYd J0F sefdues AITed--‘SAYVNIY

*gg8T ‘T *Oag sOYWOIOTW GLZ ‘ATTEP WnWTUTW ggeT ‘9 Aep SOUWOIOTW 096 ‘ATTEp WnwiXeN
‘0961 ‘9-1 ‘ady wdd [gy ‘wnwiuim {8GET ‘6-9 AN wdd OZy ‘WnmWIXEN :SSOUPITH

*ge6T ‘Z-T ‘oo wdd p2I ‘wmumyurwm ‘8GET ‘6-9 AeN wdd 0g9 ‘wnufxeN

*g ‘P “xdy SOYWOIOTW ZGZ ‘ATTEP WNWIUTW {ZT Ael SOYWOXOTW TI9 ‘ATTepP WNAMTXEBN
*9-1 *ady wdd TET ‘wnmyuiw {0€-0Z °‘AON wdd ¢ Z ‘wnmWIXBR :sSsaupisy

*9-1 ‘ady udd ggT ‘wnutuiw ¢§ Lel o3 62 °*ady wdd gg9g ‘unuixen
*0961 Xaquwejdeg 03 ¢GBT X8Q03100

*096T Jaqueideg 03 ¢g6T 10q0320

*3Va ‘N ‘OPHVA 1V HLUON HHL 40 HIATH GIM "O¥G-G

NISVE HIYON FHL 40 ¥IAIH a3y

SNISVE uTAIY IddISSISSIN udddn ANV AvE NOSGAH
INNIGES ANV ‘SFUNIVHAINAL EIVM ‘SHSXTVNV TVOINIHO

‘g luvd

‘IqeN ‘ujodutT

:soanjuradwey Jajwy

:8oue3dnpuod Of Fyoedg

:(09-666T ‘9G-GG6T) SPIIOS POATOSSIA--'09-006T ‘SINFULXT

‘9 "IN J.bE ‘wnuruT® f.z-$2 ‘1Z AINL 4,28 ‘WnEIXeN :seoinjelodwo; Xajey

{@oue3 onpuod ofFyoadg

ISPTIOS POATOSSTA--'09-6$61T ‘SANTUIXT
isexnjexadus) lajwy
:sesileue [wOTWAY)--FTAVIIVAV SQY0ITH

‘A1ejeuixoxdde ‘seyyw otenbs 009 ‘9-- VIV ADVNIVHA
*X8ATY Suuddayg Fo yinow wOoxF weaalisdn sOTTW ¢Z ‘A3uno) sse) ‘o3xeg uy Jueidasjzes L3700 3v UOTIRIS FuirIed Jy--°NOILVIOT



QUALITY OF SURFACE WATERS, 1960

32

L9 |--186/66| 09|19 | 19129 | €9[€9 | %999 | #9|€9 | 69|69 | 5959 | 69|99 | 89[89 | 0L|TL | €L|6L | 9L|LL | SLISL | SLIEL 1quandsg
L |wL|€L|2L|€L|ze | €L|eL | GL|9L | SL|wL | wL|€L | wLIOL | ZL|€L | GL|GL | GL{SL | GL WL | 9L|LL | LL|9L | 9L|iL | LL|6L sngny
LL jer|sL|osfos|2e| 28|28 | 28|te | 18|28 | 08|6L | Le(Le | --[LL | 94|9e | LefieieL|eL | eL|€L|TL|TL | 2LleL | TL(TL
69 |=- | TL|€L | €L|TL| 12|89 | L9|69| 89|89 | T2|TL | OL|OL | OL{OL | 0L|89 | 99[59 | 69|99 | 99|99 | 99|19 | 89|89 | 8989
09 [99] 9999|9999 | 8989 | £9(99 | #9|»9 | v9|€9 | #9|€9 | 29|29 | 19{09 | 85)5G | 65[€S | 16|05 | 06|05 | 6%([6% | I5|6%
6% |--|8%|8% | 8v|8v | 89|25 | €6)%s | 95(6S | 26|16 | 15|26 | T6|0s | ww|1n | 6€[8E | 0%|9€ | 9£|9€ | 9€|SE | GE|9€E | GE|9€E
e |6e | ge|loe | selse| 9e|ge | se|se | ge|ge | Ge|se | se{se | selse | 6e|9e | 9efse | se|se | se(s€ | ve{gE | GE| g€ | GE|GE |° g
9¢ |-~ | --|S€ | G€|Ge | sE{9€ | 9¢|9¢ | 9¢[9€ | 9¢|ge | 9€|9¢ | 9¢|9€ | 9€|9¢ | 9¢|9¢€ | 9€]ge | 9¢|9€ | 9€|g€ | 9¢|9€ | 9¢|9¢€ |-+ - Arenigag
9t |9¢ | 9¢|se | ae|9¢ | ae|9¢ | Lg|Le | s€|9€ | 9€|9¢ | 9| 9¢ | 9| 9€ | 9€|9¢ | 9¢€|9¢ | 9€[9¢ | 9€|9€ | 9¢|s€ | s€|9€ | 9€|9€ |- Ayenue[
9¢ |9g | 9¢|9c | 9¢|9e | Le|Le | 9¢| 9 | 9e|9€ | 9¢|9¢e | 9¢|9¢e | 9¢|9e | 9e|9e | Le|9¢€ | 9€|9e | 9€|9€ | s€|9E | 9€|9€E | 9€{9€ |-** - JqWIRQ
g€ | -- | 9€| = --]9€ | 2€|9€ | 9€|9¢ | Le|9€ | 9€|9€ | 9¢|9¢€ | LefL€ | -~[2€ | LE[BE | 0v|BE | 8E|BE | BE|BE | 20| T¥ | 2| €Y |-+ - JoquisoN
g9 fen| omlnv | voloe | onlio] onisin | 9n|cw | sn|on | celGy | 9nlon | ov|Ln | 6%|9% | tvles | 95(9s | ss|ss | vs[vs | #&(gg |-+ -+ JaqodQ
29e Lej0€|é6cC |8 Lz |9T|ST (v |cT|Tz |l |0z |6L|8L|LL|QL|SL|vL{EL|CcL|LL|OL| 6|8 L |9 |GV eT |1
-JIA Yoy
-3aay P
*q
096T Joqueldog 03 GGGT J900300 JBAL Jo3eM ‘J93BM JO (d,) oInjeraduws],
*JI8oL I938m JOF FFoUNJ JO 1uadiad QQT sjuosoxdoy “SUISSTW OI8 BIBP OJOUYM SOIVWIFSO SOPRIOUI €
- |- 8w €0 [TV 658 L8€ 7'0 {66C == €9 6gg | -- zT - -~ |10'0 --  aw *etttg o3e
Fxoae pojyltom
-~ etz leov € log [ 9°29 Le"  |sLe S ot b e L€ 29g | -- 133 -- -- {00* - €98 **rr0g-61 "3deg
L LSy €' |ve 932 v g6 L8*  |vLe 60'0|X°0 |€°0 |2°¢E W 9ve vV Tt 62 gy | 10" Y 62T trrecsecieegy
*3deg-9z ‘3ny
-- [°Li99¢€ € It 08T 09T 62° |st1E - == - |- [:4 90z |-- |e°'s == -~ €0 --| ¢z cereercrgg 8ny
-- B'Lieev g€ et 812 vel sg*  |8gz == == - og osz |[-- |9'6 - -- |oo* --| €61 vz "3ny-gg L1nr
-~ p°LlsTS v|2s $C 91¥ sy logg = |- |- |- €L 9ve |-~ €T - -~ o -l 29% TttteLg-gT ATnp
-~ 8L lLes v |es €52 019 9v°  |ovE R L e 8 9€8 | -- ) - -- {00* -=| ¢99 sttt yI-f ATr
-~ ['L [e0g vy Sve 969 4 2 P €4 = |- |- |- 69 we (-- €T -- --|10° --| €18 ©ct0g-9T ounp
-- P°L6LE €0 |tp [:44 189 ov°0 |62 bl el e 6g 9ge |- (43 -- -~ |10°0 --{ 8¢8 sttt 0961
‘gT ounp-gg LeW
wings
(0482 |opyes| @18 -c_m fep 003 | woyp
fre soum o | —uoq | _gou Tod -az08 | ~Qiw Coom) (5 BW)
10 ~OIOW)|_ 05| ~a8D [cpn | gy sod | e | (@) |CoON)| (1) @ | Cog | I° |umis| @y | ) | wmp | (£ [ o) (O] _(530) UOR393[00
-100 Hd| aouwe -pe | -UoN i oL suoy, | sjareq | YOI [21eX | @pRX apLIoMD | eyerms -uogq -sey | umpog MR | gy | WO oy ®O] | °Bxeydsip j0
=300 |y 0 -og | -IN |-onid| e | o2 -UODS | geyy | “TEO -Us | UBSW ayeq
o—.hwwam -og | 0DED s (2,081 3® onprsax) -
Nl ssoupey SDY[08 PAAIOSEIA :

PonUTIUOD~-096T Joquald

ponuT3uoD~-'yyd ‘N ‘0DYVd IV HLYON HHL 40 HIAIY Qdd °ObS

98 03 6C6T 1900300 JEBof JojeM ‘UOT{ITW 4od siaed Ul ‘SOSATBUEB [BOTWAYD

PeNuTIuo)--NISVH HLYON JHL 4O ¥IATH qdy




33

HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

-~ leczlesy et e 11 8€1 gv: |81t N Rl R P - o |soz |-- g |~ - | 82" -4 191 ¥ ounp-1g ABK
- l6°zlgor 671 o %22 zey g9" loLb -~ |- |- |- - o |veg |-- 99 | -- - |- -4 szg **0g-8z Al
-~ levzleos vg |0 L92 ¥L8 6. |esg Ee EC B B - o | |- 68 | ~-- -- {90 - wr *12-22 A=R
-~ |s-zieee st |o 152 66T z9" | -— |- |- |- - o |ete [-- o | ~- - -- - 19T *+*1g-0g AeR
-~ levzlter  I8°T |0 gez | z°og 99° |i8% R EE EE P -- o |we |-- 9 |~ - | et* - g1z <t GI-vT AT
-~ {9°2(08  i9°T [0 vz | 8°0¢ 5° |1ew S CE EE -- o (voE |-~ e |- --|ot" - 122 S'gT ABH-pE Idy
- |eczlesy o1 jo 091 | L°6¢ gp"  |ot1g e e e -- o |¥1z |-- oy |- R --| 0oL tegg-g1 cady
- lgezlete o't |o z01 cot1 8z |coz e o el e - o |ept |- g |- ol -- 108 *ady
ov |T'Llpez  |6* o 1L £8¥ 0z* |ost 80* |p°e |T° |o° 8z o0 |zor |6's| 1 jo°z L1 |~ ot 2zeT‘1 *ady
-~ |g"zigzz  [v°1 |0 zL L¥e ¥z' 6Ll N e - o |err [-- i |- - |-- - e reesesrepeg tady
- |g°zlsee  rUr o 81T 182 gg*  \zve Ll i ol e - o lwpr |-- 8z | -- =1~ -l owp
ov |Teftie (& (g 021 | 9'6g 2z* |00z ot* |9 [1° |o°¥ 62 o w1 |go| eI | og|-- R
e Y L A i 292 |60°2 og* lest O e el - o {s1g |-- 9z | -- -- 0" -1z
-- lgvzjess  [8° o 162 €0 8 |12¥% -~ == |- |- - o |9gg |-- € |- -- | 0" -8t
-- |szfee  |&° o 005 |eg°e 09* |ovw Eol EE R EE P -- 0 |99g |-- e |- -~ |wo" --i8'z *096T ‘IE-T "uer
et |et2p89  [2°1 o sz |16°% 6g"  |egy 6t°0{z°T |pv0 | et 18 o fsse [es | L¥ 6z | g9 |%0° 1Z|2°% 3 S SREL]
-~ |s*zfeee et o 0%z | £°01 18° |eey N i -~ o [ogg |-- g | -- -~ |go* --10"6 tt0g~g *AON
-~ locg ez [z o 2z | 8°ve 89" |16% -~ e - ] -- 0 fogg |-- ¥ |- -- |e0" --l6°se ‘g "AON-8Z ‘390
-~ lovzfeze 17z o 981 [z2°L gg* |06 Rl i EE B -- o [vsz |-- 99 | -- -- lso" --6%9 Ttepz-gT 390
- loczjovy |70 |2 26T |9L°T 1870 |l e i e - o |zgg |-- 1z |- -~ |e0%0 | --|v'z 6861 ‘PI-T "3°0

(0.6 {opes| o | Tor® 1007

1e soyuw] Q_wwﬂ -uoq -uﬂﬂa WMM .o..wa :ﬂqu Fog)|Coo) () @)

-o1o1!1 -Je0 ket
10 gd | soue ) -dxos —uoy | I suog suog | SWed .AMW ?ﬂzv aﬁ.v. (10) (*os) | oy .ﬂon wogs| (en) | wys | B0) | (0x) |Cors) s (530) UoRo8YI0D
100 -pe - 98I 3PHL | 5prr0yp | overms [-uoq | T900 | -gey | mmpos | ~eu | T2 | uoyy feorps| 23TEUEW o

-«.w%% wnp -og | -IN [onig _rep| T | _og -sen | “TEO use areq

) -0g | ‘opeD se (D,08T 2® onpisax) !

sseupIey SDPIIOS PaATOSSTT

3% 90TIJO 3DTJIASTIP UT S(qelTeAR sorduss ATTep JO 9OUBIONPUOD DTFT2ads JO SpIoddy
*syjuoW JOIUTM SuTANp SAep [BIoAdS uo jurod Jurzesay ‘wnuiurm
*096T ‘2 *ady SoywoIotuw g0g ‘ATTEP WNMTUTW {GGEY ‘I 'qOJ SOUWOIOTW O)6 T ‘ATTep UnmIxeW

0961 Jaquejdag

03 B6GBT X9Q0300 Jead Jojem ‘UOTTITu xad syged uyp ‘sasireue TeITWIYD

"80LT dSM UT USAT3 0961 Ioqualdsg 03 §C6T I9¢0300 JBSA Jajem I0F 28IeYOSTP FO SPI0d9Y  “IQIN ‘UTODUTT

*93xvyosSTIp Aq pajrsoduod STSA[eUR TBOTWAYD JOF sorduwes A[Ted-- " SNYVRIH
‘gg6T ‘Iz AINr 4,98 ‘(09-9S61 ‘GC-IC6T) WnWiXey :sornjersdwe) JIolem
:a0urlONpUOD OTFToadg
"0961 ‘6-¢ ‘ady wdd Tz ‘wnuturw ‘GE6T ‘0z ‘deW wdd gic ‘WnuixeR :sssupgef

*096T ‘6-¢ ‘4dy wdd QGI ‘wnwrutm GgET ‘£3-Ig 'JeN wdd 0gz ‘T ‘UMWIXER ‘SPITOS POATOSSTA--"09-1G6T ‘SIRIYIXT
*2 ‘9 ‘p ‘g “uep jutod Buyzoosy ‘umwrutum {02 ATNL J,28 ‘WNWIXeR :saInjeradmol JIalem
*2 *ady soymwozotw 80Z ‘ATTRp WNWIUTE {9g AR SOUWOIOTW GF6 ‘AUTIRP UNWIXEN 80URONPUOD OFFToadg
“6~g¢ ady wdd T2 ‘wnuwruym (yg~T ‘uer wdd 00¢ ‘Wnwixel :ssoupxed

*6-g ‘ady wdd oGT ‘umwiutw {.g-gg AeN wdd €8¢ ‘wWnWIXeK ISPTIOS POATOSST(--'09-6S61 ‘SANAYIXT
0961 xoqueldag 03 [GRT Aaenuep issanleradwa) JI93BM

‘0961 Ioqueideg o3 ICET Atenuef :sosATRUR TROTWAYD-- FTHVIIVAY SQHODTH

*f1oreurxoadde ‘soTtw oxenbs 001 ‘z--'VAUV ADVYNIVIA

“£3uno) uosusqg ‘JOTMIEBM JO UYINOS SIITW £°g ‘98praq LemySty je uorjers Surdeld y-- *NOILVIOT

"MVA N ‘NOIMHVM dVAN HIATY ANNIATHS °*096-C

PANUTIUOD~~NISVE HILYON THL JO YIAIY a3y



34

PonruUTIuC)--"WVA ‘K ‘NOTAUVA

YVIN YIATH AINNAXTHS °09¢-9

PONGTINOD-~NIEVE HI¥OK FHL 4O ¥EAIY QTU

€9 |--[es|es | osloc | 26[--| Ls{es | a9joo | LofL9 99129 | 09]%9 [ s9[-- | e9s9 89 [ Le[--T--Toz <+ aquiadag
1L (29| 2L[e9 | -—[89 ) 99]99 | z2(8L | wL[-- | S2|TL 9999 | |89 [0L]69 | 22|02 -—l2eyse | 62]69 «+++3sn8ny
~= J==|-~]82 | 2Lj62 | 62|22 | ~-j6L ) 62|08 | 28]08 GrjL2 | 9LisL | 6L)2L | ~~l0® €| 22|69 | ~=|=- seeeenehmf
L9 |--|o0L]TL| 02169 | --|89 | B9%9 | 69169 ) L9 -~ 19189 | 89(S9 | —=|89 | 59|99 99 | $9| -~ | 69|99
19 (22| —=[—-|Lt9[29]| 0989 02|29 --[59 | 59|59 19[-~ | 29|99 | 59[09 | 85|28 vs (26|15 | 06| 9%
oy |- | 20jcy | 8hi6n | 9¥|99 | -—|6% | €5/66 | €505 -~[0s | 69|60 | €v|Ev | ~=]2€ 9¢ | 2€|LE | 9€| ==
9t [v€ | sels€ | T4~ | o%|o® | 2€{L€ | s€|se | —(9€ GEfGE | SEf-- | GE|9€ | ¢E|gE GE | —=[vE | #E|¥eE
§€ |-~ --|we | --|6e | ge(ce | 9€|6e | -=|-- | 9€|LE celoe | -~|se | welwe | selee -~ | 9¢lee | selse
§€ |~-|[o8€jLe| 8€|2€E | ¥E|¥E | ~=[s€ | GE€[GE | GE|s€ LE[9E | LE[0E | 9€[LE | ~—|9€E 2e | 2E[€E | 2€( -~
LE |9€ | 9Ej6E | 9E (-~ | O (-= | LE|SE.] SE[GE | —=|LE 6EI6E | LE|=— | BE|LE | BE|BE 8€ [ ~=19€ | 0% 0%
LE |=- | 6El== ) BE|2E | 9E]9€ | BE| -~ | -—|2€ | BE|2€ GE|~- | GE|9€ | LE[SE | LE[OY o% | 9€)8€ | 0v)LE
€% 2% | 6E|6E | 6E[0% | O%|~= | wu[9n | o1 | 001y Toj-= | I9[8E | 9€[0v | —|2% 8% | 26/06 | --12¢
23e 1e(oe |6z |8z |cz|9z|sz vz |ezlzz|1z(oz] 6L QuL{SLIvLIELIEL]LL 6 L]191s|vle
1Ay Yruow
° heQy
m 0961 Jecquajdeg O3 686T 3940390
i
=
8 *Jeaf I23®A X0 jFounx Jo juadzsd (0T sjussaadsy “SuUTSSTU IIE BIBP IIIYA SINWATISI SIpnIouyl ®
<
m - . : 8’ Rl e bl -- 8T | -- e - -- --{z e sercccey afe
a oE¥ ¥°T 10 8¢ 1'8E £°0 | €82 Q —zonw pe3uSToN
8
" 8 [L°L[v8Y t°T |0 281 |18’ iy 662 01°0§8°2 |T°0 [4:1 0 o [8°E £ 8T €y 8T o”ﬂ ”H”“““oml— .wwwm
a3 == |p°L |9€S S°T 10 981 [29'2 108 vee - |- - bt 0 lesg |-- 34 - - - Q.N . . £-€1 Y
m == Jt°L 699 oz |0 $1z  |8T'L 8g* 62¥% - = - 0 |vee |-- 69 - - - N.‘ .mm..m-.i«wa Linp
o -= (g9°2 [az8 L2 [0 £92 9°12Z 6L® 289 - |- |- - 0 |[e0¥ |-- 00T |} -- - --|6 e e L2-1 A1np
== |L°L [188 v°Z [0 eLT [:55:] 4 6L 288 - == - 0 |98g |-- 06 - ol -=|8.62 3 0£-02 Bh-:-
~= {L°L BOL 8't [0 ove 1°g8 S9°0 |8L¥V - I - 0 |¥0E |-- 9 - - -=12'98 096 ‘61-¢ aunr
]
0,82 |opyas o 100}
soqu - -eu Lwp - voyfTIw
Husa,. S,:o.z .ﬁ‘-»nz aed Hmn 4 1 (@) |ton)| (@) » ¢od) qwauaa & an (eD) {810) UORIRTI0D
10| nd| sowe | -uoy | M suog, suogr | 4 | uox opra (10) (*os) | @@ -uoq | E (eN) |wmis | o e aBxeqostp »
409 -pe [ “UON | o e opiomD | svenms |-uoq -s7y | wrnypog | -eu feoy
P | anp -od | -IN Ponpg| -ze)| ~T®° | -oq -gepw | "TEO eI aea
0! v -
q_:uuo.ﬂ ~og | *ooed fe (2,087 3® enpysax) ]
[CE X SPTO8 PIATOSETY
POnUTIUOI--0061 JOqUaldes 03 66T 990300 Jwak iajuwa ‘vorriyw Jod s3red TsasATeus [WITWOUD



35

HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

-~ 2 r]c69 ST |vg 1443 194 9t | 9 It 98T {0 892 2L ¥ 0z g9 22" 4 P24
-- lo'g{tte 0z |o L2 L¥e ¥ [ ezt |0 e6se |2'e 8L 62 ¥9 €0° 92| 0°L serttrty Aoy
-- fa°efoLe 8°t |0 aLe 20¢ 0g* |8 149 €T [0 g6t 872 29 ¥e ¥S 90" 114 6e teTtr0g eunp
-- |9°tizts 9°'t |ee 90€ 6¥s -- - - == 0 6ze | -- €9 -~ -= == -- 102
-- ¥ L]969 ST |9 192 (117 2t | ¥ 4 T o e j9°L ¥e [ ¥9{ ¥0°0] 20" [:13 8¢
-~ |ste]e9g 2t o €02 gog - -- ~- 0 esg |-- 132 -= -- - -- 0Tt
-~ |s*ojere g’ 8 v g3 90* |9 T 62 0 08 ¥l ot s'9 6T ee” 34 oze
== |t-efese 8°t |o 1LE 1€9 2z | s 61 2T |0 gov 0L 8L 9¢e 68 06° ec| 2w
et [8°2{0%0°T 6't |o 66€ ¥69 |8 22 v |0 128 [0°8 28 68 96 16" oel 9°¢
st [8°Lf080°‘T 'z (0 96¢€ 61L 91" | € 92 29T (O 81g [T'8 96 ov 26 1€ €z} 0°9
-- l9°Llege 'z |0 6ee 819 8T’ | ¢ €2 %L 10 wh gL 16 9¢e L 62" 9T| 28 seererrg cdaq
€2 |¥°L]8¥8 0z }o v62 09¢g sz'0) ¢ 81 6ct |0 08¢ i (53 g9 $0°0 B4 EX] 6861 ‘TT "320
(0,88 | opex | o1 |umisen
ye soym | wopy | -uoq | -Bew |(0,097 1E Con)| (&) (foo)joom) (M @50 | (o) | (W) (v
30 |gd |-001w) | ~daos | -xed | ‘wumio| enpisex) | (4) [erem| epra | (10) (*05) | ote {oyeuoq|umis| (eN) | wmis| umyo| essu| (a4) | wmal (‘0I8)| _(8R) UORJAT0D
-100 oowe | .pe |-uoN | -t | spios |uosod| -1N |-ongg|ePITOMD | sverms | -uoq) -Ieo | -sw | wnpog | -eu | -en| -v8 | Uoa | -fu|eorns| edreqosiq o aeq
-190pu0d | yinppog 08D e |PIATOSHIQ -rep| -1g | ~od -3 - =NV
oyproads ssaupIey
0061 J0qua3dag 03 6G6T 40(0300 1804 I938A TUOFLLFW Jad nuﬂ uy ‘sesAleut [edImOYD

*80LT dSM UT USATS (96T IaquWR3deg 03 6C6T 49¢0300 IBaL JIIIBA I0J SBIBGISTP JO SPIOOSH-- ' SHUVAIY
*(PONUTIUCIBYP) 0961 Ioqmezdeg 03 6G6T 1900300 :masAyeus [eIyWayD-- TTAVIIVAV SQUOITH
*A1ejemrxoxdde ‘sa1Tm aaenbs (8L ‘9~- VAUV ADVNIVEA

*A3uno) 8381xD ‘umolsaedooc) o 388 SITIWM ¢ ‘9Fpriq A3unco 3e uworze3s JurSed 3y-- *NOILVIOT

*¥VA N ‘NMOLSHEJOOD VAN HAAIY ANNIXFHS 08-S

+1804 193EA 096T FO 3SOW Jupinp AOTF ON °SO0LT dSH UT USATE 0961 Ioquoideg 03 GGET I9QOIO0 I¥ef I03¥A 10f OBIOSTP JO HpPI0dSY-- "SHEVNY

*0961 Joquoldog 03 HCET OuUNL (SeSATEUE [EITWOYD-~TTAVIIVAV SANOOZM

*SuFIngra3uOduUOn ATqeqodd ST SOTIW 8Ienbs 08 INOQE YITYA Jo ‘ATajemIxosdde ‘meiym oa®nbs 00C‘g--°‘VINV IOVNIVEGD

-f3uncy Aeswey ‘Aiied SYLINYD FO YINOH SOTTEH 9 PUE SSINOJ STIITT WOIJ WEALISUAOP STTW T ‘T8Z A®aUITH ‘8'0 U o3praq je UOTIEIs Buped IV--°NOILVOOT

*¥Va °N ‘AgyZd SHOUNHOD YVEN ZTTIN0O SIVAOVA °¥95-S
penutjuod--NISVE HIMON HHL JO ¥IAIY iy



QUALITY OF SURFACE WATERS, 1960

36

== l9°L|tsL 6°T (g2 8€E o8 €9°  [gLy Ll i ~-= 8¥T | o 09g == 99 - -~ |t1° |-~ |8°g9 ctrreegz-yT ABR
~= je°LiegL 6°1 {07 1€8 108 9 |eLy Eal e 8ET {0 LT 59 - =it {-- LST ‘€1 Aep-gg ‘ady
il PAP A (<17 6°T [0 9€Z 0991 §9° |08¥ == == | - et | o ¥6C - 9 - R Rt - ¥821
-~ |6°L|6TL 6°T [0 9€g 05712 §9° |sL¥ R e et - 12T |0 167 -~ 99 ~= - |- - §L9T
-~ |9°L i67¢ g et 9eT $89 L3R § 114 i e L - oy 0 3443 - ¥t ~-= el et ~-- 880T
-- |¥°L (682 9° [T 20T get ¢g" |s8t S el -~ oy [ $0T - et - Rl B - 0Lz
-- ls°L|s6C 9° |[PT 801 0zg 9z° |06T S e B -= 34 [ STT - ¥ -~ -~ 118" |-- £89
~-- 8L |39¢ 9° |¢ 9€T £89 1g"  |og€e i i - 6¢ [ 09T --| o1 - - - 00T1T
-~ [8°L|gE¥ 1T (8 j54 L8 8g” |gs8e - == |- -- -1 [ Z9T -~ og -- - == - 05
-- |1°8 [zge8 1°z |6T (3414 LE8 sLt  |8¥s L S -- 6%T |0 ¥8% - - -~ 90 |-- 09T
¥T {6°Ljo¥IT [9°T 8T 09¢ 014 ¥0°T [99L 9z° |L's |¥° 08 90z |0 LT¥ gT| <1t 34 L | ¥0° vz|sge
== |ecLfotrr otz |LT gge 9°cY 00°T [8€L - == - 86T |0 (34 -~ €1t - -- {go° |~- |6°12
-- |8°zlogor |s"g |sT 8EE L°98 6" |869 B L b - 06T [0 ¥6¢ -~| soT - -~ |p0o* |-~ |g'61
-- |9*zfogTr [9°% {9t €g¢ g°gg 00°T (B€L - == = - 60z |0 234 --| &It ~-= =~ 20" |-~ |1°82
¥T |g*LjogeT [1°E (€€ 60¥ 1°8¢ LT°T |098 1€'0|¥°s |¥°0 8L 82z (o0 65¥ sT| €vt 8% g8 [90° [£°8 [o°se
-~ |9°zjoteT |8°% |6E 69€ 8°6% 90°T |18L R i - ogz |0 £0¥ --| ezt - ~- |80° |-- |9‘cez
-~ |6°LjoYIT (8°% |8T 0gg g°eT 86° |LTL - == |- b gz |0 89€ --| seit - -- {g0* |-~ |o‘g
~~ 16°L |LL6 vz [vE 962 6°0C ¢8" €29 - |- |- - 08T |0 61¢ - g6 - ~- 120" |-- ¥'3I
el 1A 1°% |09 982 1°82 8L”  |sLs i e ~-- { st |o LT --|1 o8 - -~ 190" |-- l1°s1 terterrIg-g 300
-~ |e°8 [voL 6°1T |Th 9ge oIt 2£9°0 [26% S e - L¥T |0 f:344 --| 89 - ~- |€1°0 |-~ lo°8 “*686T ‘L-T "390
wmys

(0,82 |orqes| ® 100§

3 soym | -uoq o fop | -ea0e | worTm 0o |C00B| -
a0 ~OXOTW)|_ 4 0 “TD leynn zad (g) |CoN)| (a) v ae " () 2 (830) UORI3[100

ud | sowe s 10 suoL, suoy | Fed | woy (10) (*os) | ae wns| (eN) | wmis (ad) |Cors)|
00| Zyonp -pe N -1Ed L u w.ﬁh .Mﬂ_u sprioyn | eyenns |-uoq | 94 | -ggy wngpos | -ou | WM | oy [eoyng] a3xeqostp j0
uop | TPL— g | <IN [onld -1ep| T | -og -gep | “TEO ues | oreq
lorsroads -08 0DED ST (0,081 3® onprsax) !
SsoupIeH SPY[O8 PIA[OSSTA
0961 1oqueydes 0] 6G6T I9G0300 JI¥af I9jem ‘UOT[[Tw xod sjaed ur ‘sesATEuUT [BOTWAYD

*80LT dSM UT uaAT3 0961 Joquejde§ 01 GGEI 1900300 JBoA I03em IOF OBIEUOSTP JO SPI0OSY  *IQoN
‘UTO2UTT 1B 90TFJO JOTIISTP UT S[QETTEAB sofdues A[TeP JO 9OUB}DONPUOD OTFToods JO SpIoday ‘981eydsIp Aq po3Tsodmwod STSATBUB [EOTWOUD JOF sordues ATTed--°*SHUVRIH
*syjuom Iojuts Furinp sAep Afuew uo jutod JUTZooIF ‘WNWIUIW (GGl ‘gz "Iy 4,06 ‘WnNWIXBY iseanjelsdume) Jojep
‘0961 ‘¢ °IdV SoUwoIdTwW £¥z ‘ATTEP UMWTUTW {6GET ‘9T~GT "08Q Soymwoxotw Q¢g‘T ‘ATTEP UNWIXEN :30U¥JONPUOD OTFToods
0961 ‘g~g *Xdy wdd goT ‘wmWTuUW {6g6T ‘8T-¥T ‘OeQ wdd 60 ‘WNWIXEN IsSouprsH
‘0961 _‘g-£ *Idy wdd ¢gT ‘mmuturm {6geT ‘gI-yT 'osq udd 09g ‘wnwrxml :(09-6961 ‘85-9S61) SPITOS POATOSSTA~-'09-9G6T ‘SARILIXE
*11ady 03 J9queAON Buranp sAep Lfuew uo jurod Surzoasy ‘wnuwrurw {j3sndny vns >H=w Butanp sfep .—uum>0m uo J,08 ‘WnWIXEN :sornjeloduwo) IojEM
‘g *ady SOymoIOTW gHg ‘ATTEp wnwiutuw {9f ‘QI °*08@ SOYWOIOTW Qg n €AITEp UNWIXBN :90UB}ONPUOD OTFToods
*g-¢ ‘ady wdd goT ‘mmuwrutw f8Y~%T °oad wdd 0% ‘WnuUIxeEN SSOUpPIeH
"g-€ "Idv wdd ¢8T ‘wnmrutm {8Y-%T °0°Q wdd 098 ‘WNWIXEN iSPIIOS PSA[OSSIG--°09-6C6T ‘SANIVIXA
‘0961 Joqualdag 03 9geI jsn3ny saanjerodwo) JI9jeM
"096T Ioquoidos 03 9g6T Isndny  iSesATeus TROTWSUD--'ATAVIIVAV SAHOOTY
‘£1ereuwrxoxdde ‘saytw oxenbs Q9g‘g--°VAUV FOVNIVHA
"99IN0D ISQUITL
woxy weoxisdn soTTW £ pue ‘fjuno) wosuey ‘uogsTI JO A3TO FO 98pa Y3IOU 3 AI9UOLRY YSTF 93e1§ 3B WEP WOIF WEIIISUMOP 399F 06T ‘uotjess BurBed jy--°NOILVIOT

*NVA 'N ‘NOHSIT IV HIAIY ENNAAEHS *186-C

penuTjuo)~-NISVd HLYON FHL J0 YIAIH add



37

%9 -- | 66|65 | 09[0% | 19|09 | T9(09 | 09(€9 | C9|19 | 69(09 | 69|29 | 29|09 | 0999 | 0L[2L | 0L 2L | OL{OL | LLJSL | OL|OL }* Jaquiadag
SL OL| OL|6% | OL|OL | €L|%L | #LIGL | 9L| %L | SL %L | ®L|SL | 0L|9L | GL{9L | O8|LL | GL|SL | 9L|9L | 08|6L | SL|GL | 9LI6L | - snfny
LL 6L | sL|n8 | n8los | 62|08 | 08j6L | 08|08 | n8|6L | 6L]6L  LL|LL | GLi9L | 9L16L | LLisL [9L|oL | 0L|oL | Ge|sL | sL|ge | mrrrrrmAmf
89 == | WL[GL | GLISL | TL|OL | OL|09 | 09|09 | 69|69 | OL|OL | 99|69 | 69|0L | 99|99 | 59 99 | 69[S9 | 9[99 | 99|69

66 TL| 69|69 | 69199 | 9(69 | 69|0L | $9|69 | S9(S9 | 69[*%9 | 09|09 | 29{65 | 09|26 | 25|06 | 05106 | 0G| 6% | 6%|9%
LE -1 Q| GY | Wwihy | €| G | GH|6% | 6w 6% | 2E(2€ | 2E(2€ | 9¢|2¢€ | Z€|2¢€ | ¢€|2€ | 2€|2€ | 2€|2€ | 2€)12¢€ | 2¢|2¢€

2€ 2€ | 2€12€ | 2€|2€ | 2€(2¢€ | 2€(2¢ | 2€12€ | Cef2€ | Z€(2¢€ | 2€2€ [ Q€ (2€ | ZE€(2€ | 2€|2€ | 2€|2€ | 2€|2€ | 2€|2¢€
f43 ~-| --{2¢ | 2€l2€ | 2e|2¢ | Zej2e | 2€(2¢€ | 2€|2€ | 2€|2¢ | ZE[2€ | 2€|2€ | 2€|Z¢€ | 2€|2€ | —~|~- | Z€[2€ | 2E}2ZE
Z¢e 2¢ | 2e|2¢ | 2e|2€ | 2elee | 2€|2¢€ | 2€(2€ | Z€|2€ | 2€|2€ | Zze[2e | 2€|2¢ | 2€|2¢ | T€(2€ | 2€|2€ | 2€(2€ | 2e|2¢€

we 2e | 2e|2¢ | 2€|2¢€| 2ei2¢e | 2€|2€ | 2e(Q€ | 2€|Z¢€ | 9€|2€ | ZE|2€E | ZE|ZE | Z€|¥E [ 9€|6E | WE|O¥ | WE|HE | O|9€E | wE|6€ |*

J3quiadaq
9€ -~ | 6E|WE | wE|GE | SEL9E | O%|O% | OW[GE | O%|Z€ | 6€|2€ | ZE|WE | ZE|9E | O|O% | O%|0% | »E|2€ | Q€| 6€E | 9E|2€ | O¥| 1w |* I2qUISAON
9% 2y | O%[O% | w9 |O% [ 8% 8% | 6% | 8% | TH|O% | #9|6% | ——| L% | Sh 4% | #9|6€ | OV O | SH|S¥% | 06|26 | 16|26 | 09[6G | #5|0¢ Trettt 13qonO

2Fe lE|0E| 6T |82 |42 (9T ST |ve|cz|zg|lg|ozj6l 8L ZLioL|SL|vLieL|aL|LL|OL| 6|8 |Z|9|S|P|Ee|T |1

-laay — YIuow

Aeq
0961 Xoqualdeg 03 BGHT X900300 JE8K I838M 'I838M JO (d,) 2anjeloduay,

*I8of I91BM I0J JFOUNJ JO jusdaed Q0T Siuesoxdey “BUTSSTW ode BIBP OIOUA SOIBUTISO S8pnTouUI B

HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

* * - - - == T |0 vse == LS - --|eT"0o | -~ 0zt teccecce o3
099 L°T |OT 81z 6eT 8¢°0 |0tV 14 1on peruBoM
. . - - - - _— — - _— . sessennone tadeg
S L|bSL 2'g |ST t444 €°LT g9 8y €z1 (4] (44 SL n.n.n o 0€~¢ w
L°L}069 8°T (22 91eg 6°97 19° :144 - -= - - 92T [} LE2 - z9 - et -= w.wﬂ .m..mwwwlmw .W-&«
9°L(T9L 6°T (2P ave 60T 89° 20s - - - - ¥ST o 6V - 89 - - .ne. - m.ow IODR .mwlwu .w:<
9°L|008 0°z |12 9g2 0°€Z zL® 829 - - - - LY o 982 - v - - OH. - ~.©._” . . az-€1 ny
8°Li0¥bL 6°T |9 :1544 8v°g v9° LY 12214 v 82 ver o 182 1T 29 9z 2g | ST 8I|€"P 21 *3ny-1g AIne
. . - _— — — — _— — . — . vesnengn. ATng
g°L|eg9 8°T (€T 244 L°ST 09 (244 81T 0 L82 19 90" ._”.m: IDORN 14 ST
9°L(S99 L°T (9T 812 g LL 6g° iep - - - - 8TT 0 %2 - 8% - b o.n. e v.@m O $I-1 ATnp
9°L |19 9°T |8 1128 S'vL 28" 144 - - - - €11 o Lve - S - - wo. - £799 ..@mlw._” aunp
L°L P19 ST |IT 802 (443 S 96¢€ - - - - €0T o 0%e - Wn - - MW. - MMM .:mmnmwmmsh.
° * * - - - - T o 08¢ - L - - [ Bt
v°L1908 8°T P9 ¥62 14 T2 12¢g L8 ‘g ounp-on fen



QUALITY OF SURFACE WATERS, 1960

38

- |vczlogo oo |oz |iez 206 18° |oz¥ B e e gt | o |esz |-- 2z -~ -=]90° -4 66 seeeterg-pg AInp
-- |ptLfeee | |1z [ise ove‘t |eet |gec R R o B 66 o |woz |-- 81 -1 --]eo0* -1 9pg't | ***---‘gg-g AIngp
- |tzleer et |19 |eve o90‘c |wvbe |vee el o B 9L o |zee |-- 3 --| --]er" -4 ¢os‘e |°°z £nr-gg eunp
z¢ [9°2]z09 [v° [s9 |zez oes‘z |gs° |ssc 60" |20 e |[vv9 ¥6 0 |z |6 | 2T e | 29 w1 1Y aup‘z | °Lz sunp-Tg AwH
-~ le'Lleoo |a* |v8 {82 oge‘z |¥e" |66E - == |- |- orT | o |sve |-- 81 -1 --1s0" - 81L‘z [T t*r*toe-9 4en
- |vcelees e e6  |wee ozL‘s |wve' |96t E e R R gzt | 0o |s12 |-- 81 -1 - -+ geg's g AeR-0g ‘ady
-- je'zfeos oo |1e  |ecz ose‘e |og* |1Le e i el B 20T | 0 |82% |-- oz -1 --leo0" -
-~ lpefize [¢0 | fzoz 09s‘9 |zv* |sog ol o e e VL o [96r [-- LT -1 --fer -
ve |o'zlsee et fze  |oor 090°‘s [1e” |sezz 90" [1°9 |1 |o'2 v o |9et |22 |08 vi| 1% |BT° 11
- le'zfsee  e* st |est 08T‘% |1e° |22 N A L ve 0 {9t |- |e's -1 == ler --
-~ lvczlose v |ve  |ove o8t {9v° [Tee N N £ o [eog |-- vz o N -]
-~ Jorzlera  lo- [tz [vee 88% ze* lese E e e 9 o lgee |[-- 44 -1 --1s0* --
- le'zfpro  lev ez |vee 160 e |ee N N T o o [tee |-- 12 - | --|90* -
-~ ls*zlvge [0 [se |26z zee ver  |wee o ol ol 19 o [eve |-- €2 - [ --{o1* -
L lzvelges e lee  |ooe acy ze*  lose 60°0lez [z70 | et z9 o |eee |2'v| 12 ge | 99 |or° z1
-- [g-zjoss o lew [et 29 6s*  |9gw S N e €8 0o |ree |-- ¥e - -=ler -
-- lszleze  je- e lese ove g9* oo R e Ca i £ 26 o |seg |-- ¥ --| --lot* --
-~ lg*zlees  [e* [eg o8z ory og |zo8 B N v o |[soe |-- 0z -] --jego| --
- |eczg6% le* loe |sez 88y 1w |sog R N N g o |vsz |-- LY Bl R B --| zes t*rtTg-gT ‘390
- le'Llees  levo e |ocz 662 gv'0 |cec I R P v o |aze |-- 61 - —-t-- --| zzg ‘6661 ‘TI-T "390

(.82 o o |Toe 1005

e soqw| 3.._““& -uoq | o0 wuw -ozow | WO 00098} .
10 ~oxoym)|_g ool -ze0 .E:u-e_qo o xod @ [Con)| (@) ) Ctos) | | O |ums| en) | wogs | ) | og) s (839) uopoerIon

ud | eoue -uoN °L | guog, | BM®d | wox |oyen|aps -u 18 ompo | (04) (PO8) g

10D -pe -red 3 apiaomo | Syesng [-uoq | "4 |.gwy | winppog | -ou 121 voxp [eorng) *PTELAP »

.«_M.w wnyp -od | ~IN ﬁcsm -1ep] " | .og _gep | T8O e aeq

binosdg| ~% fooep se (2,081 3® enpysex) i

SSonpIey piios paAlossiq

0961 Ioqueideg 03 GG6Y 19q0300 Jeed I93em ‘uorylIm Jod sjaed uy ‘sesireur [eoymweq)

‘B0LT dSM UT usAT3 0961 Jaqumeidsg 03 6G6T 12q03Id0 I824 Iojem JoF oBIeYOSTpP FO SPIOJSY ‘IqgeN

‘uUroouy 3® 9OFJJO 3IOFIISTP U 2[qElFeAE® soydmes A[Tep FO 80uUB3IONPUOD OFFioeds Jo spIoday ‘o31eydstp 4Aq paiysodwod sysiyeue [edfmaqd xoy sardues ATTeq--‘SHUVNIY

*606T AIenaqeg pue Axenuep ‘ggoeT Areniqag Supanp siep [BISASS UO J £f ‘WNETUTH {6G6T ‘v ‘C °Sny JI,I8 ‘unmumyxel :sornjeiedmo) Jojem
*0961 ‘g ‘ady soquoxoiwm 20¢ ‘ATTep wmmyutm {8C6T ‘I£-6Z 080 SOYWOIdTw 9.6 ‘ATFEP WNWTXEN 8ou3lONpuUOd OFFFoedsg
‘0961 ‘91-9 ‘ady wdd 091 ‘unmyuym !ggeT ‘TE-6% °‘O°0 wdd g9y ‘wmnmyxEl :sseuplef
*0961 ‘91-9 ‘ady wdd ggz ‘unwrutm {9g6r ‘Tc-T "o mdd Q6p ‘umuxXEN :(09-6G6T ‘8S-9C6T) SPILIOS PeALOSSTA--"09-9061 ‘SANAUIXI
*13ady 03 Arenuer Jujinp siep Luem uo J,¢¢ ‘wnufuim {AInp Jupanp sfvp [elssss U0 1,6, ‘mnmixeRy :sernjesodmo) Iojem
*g *ady SOYmWoOIOIm £0f ‘ATTED WNWTUIW {QZ °‘AON SOUWOJIOT®W £87 ‘ATTEp WNWIXBH :e0ueldnpuod djFioads
*91-9 “xdv wdd 091 ‘wnmiutm {,Z-£z °"AoN wdd g¢g¢ ‘wnuixsi ssoupieq
*91-9 ‘ady wdd ¢gz ‘wnmiutm {2Z-gz °AoN wdd g9y ‘ummIXEN :SPIIOS POATOSSTA--'09-696T ‘SANTULXT
‘0961 Jequeldog 03 9Q6T 18q0300 :sernjeradme] Jolem
"0961 requaideg 03 9g6T tequardeg :sesAleue [edymey)-- FIGVIIVAV SAUOOTY
‘£19rewixoadde ‘saltm oxenbs 001°0g--"VIUV FOVNIVEA
“I9ATH 9¥ET POY WOIJ WESIISUMOD SOITW g Pue ‘Ajuncd syrod puern °sSyI0J puead UT YIed OPTSISATY 1 Wep WOIJ WBaI}SUMGD 399 00C ‘Uoflels ButSed v--°NOILVIOT

*AVA *N ‘SYUOL ANVED IV HIHON FHL IO WIATH AW "628-9
P2RUTIUOD~-NISVE HLUON JFHL JO HIAIY 4Ty



39

HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

69 —-|96j65 | 65|66 | 65[85 | 09[t19 | 19[€o | 19|19 | 29|€9 [ »9leo [ w919 | 9929 [ ozoL | 2e{ws [ wejar | weiwe | TL{OL |** " s3quinndag
L OL | TZjoL | OLITL | TL|%L | GL|GL | 9L|€L | €L|EL | wL|SL | €L)2L | €L|SL | SLiwL | 9Li%L | OL{OL [ LL]9L | 9L|9L | BL(BL | """ <isnfny
sL 9L | 9L|6L | 6L|6L ] 6L|6L | 6L(BL [ 8L|BL | BL|LL | LL{9L | SL{GL | SL|GL | SL{GL | SL{wL | TL|OL [ 69j0L| OL(69 | OL|TL cecsesseefinf
a9 “— | TL{TL | TL|OL | OLI69 | 8969 | 69|0L | 0L|69 | 69|0L ]| 6910L | 69189 | L9|99 | 69|99 [ $9|59 | 69/L9 | 89(89 <+« aunf
65 89 | L9(99 | 99|59 | 99]L9 | 99|69 | »9|%9 | 99{29 | 09|09 | -~|09 | 6G|LS | 66|66 | SG[€9 | 26| 0G| 05] 6% | S8y seenee L
(4] ~— [ 8%|8% | 6%[8% | LY{1G | 0OG|T1S | TG]06 | 0G{0G | 9%|G¥ | cn|2% | OW[BE | SE(GE | GE|WE | GE[9E | 9E| LE | BE|6€E < pady
8¢ 0% | BE(GE | 9€(9€ [ LE|LE | LE[OW | BE[2% | Zv|Oo% | O%|I% [ O%|6E | 6E|6E | 6E|0% [ OW(6€E | BE|BE | LE|FE | FE|9E [ 9€{9€ |*" """ "I}
9€ ~= | -~|GE | 9€|9€ [ 9€(9€ | GE|GE | GE|9€E | GE|SE [ GE[SE | FE|LE | LE|GE [ SE(GE | GE[GE [ GE|LE [ 9€E[LE | LE|9E | SE|GE .

9€ LE | 9€}GE | 9€|9€ | GE[GE | LE[GE | SE|GE | SE|GE | SE(9E | GE[GE | GE|BE [ BE(BE | BE[OW | LEjON | GE|GE | GE| GE | GE|LE

™ 9€ | LEJO% | O%|Gy [ On|En | €v[EN | EW|O% [ BE|OW | ON|GY [ L9|EW | O%| 0% [ On|O% [ O%[On | Go|~= [ 20|20 | 20|29 | 29| 2%
™ - [ IH|TY | TRITY [ I9|T% | TR[T | Z0|2% [ 29|29 | To|1% [ TH| 1% | Ovjo% [ 20|20 [ €En[En | Ev[En [ EV|To | TH|TY | T9(2%
0s

g% |2n [ 2v|Zn | zulzn | 2u|wy | 4u|GH | G¥|9n | 90 9% | —=|9% | Lulgw | 06 06|06 | -=|26 | €6| %S | 66|65 | $5|96 | BG[8G |-~ -<- JaqodQ
29¢ LE|0E (62 8242 |92|SZIPT|E2I1ZZ|1T(0Z (6L (8L L1 IQL|SL|PLIEL|TL(ILIOL| 6|8 L9 |S|(PiE|T (I
-19Ay P yauow

0961 xequeideg O3 GGGT 4040300 X6SA Jejem 'J038A Jo (d,) oAnjeiedwa]

*180f J938m JOJ jjounx yo juedaed 00T siueseidoy -SUTSSTW SJE BIEP SASYA SSIBWIISO Sopn[oul ®©

vIg S°0 |eg 6€2 00S‘T |S¥°0 |1ge - |- |- |- [73 o |22z |-- 91 - --121°0 -4 Gre‘t [ ‘*****'w o3
S1ea® pojyBtes
0¥S s’ |eg 92 vLE Ly |2ve it b bl e 9 o |oz |-- 0z -- -~ |sr* --1  gov **rec0g-gr ‘3deg
8ES s* |ev 282 919 ov* |9sc gt |s° |v° |L'8 69 0 |gsz |6°'S 8T oc| 2g|or* €1 6.9 L1-1 ‘3deg
6LS 9°  |¥e oLz z8¥ 0g® |tLe == == |- |- 6L 0 |g9z |-- 1z - -~ |90° e I 1 ‘0961 ‘tg-1 ‘Bny



99 -~ 66165 | 09/65 | 0965 | T9I€F | ¥9| 49 | »9(¥S [ ¥9(¥9 | 4969 | 49 |€9 | 99|L9 | 8989 | €L 6L | LL|LL | 9L|¥L [ZL|TL |+*** woWIUIN
L9 -~ | 65/09| 09|09 | 09|19 | €[ ¥9 | ¥9| %9 | #9|¥9 | 9(S9 | 69|¥9 | 9[99 | L9|69 | 69[€L [ GL[LL | 6L|6L [LL{9L | #L|2L |***° WOWIXEW
Ioquiardag
6L OL| 69|89 | 89169 | 99 TL | wL|8L | 8L 9L | GL|SL | GL|SL | wL|%L | €L|8L | LL|9L | GL{LL [6L|8L |6L|8L | 2L(8L |8L|LL ¢ WwrulN
9L TL| OL| 69| 69| 0L | TL|9L | BL|6L | 8L|8L | 9L({LL | LL|SL | GL|GL | 8L|6L |8LILL |6L|6L |6L|6L |6L|6L |8LI6L |6L8L * WAWIXB
sngny
L 9L| wL|6L | 18|18 18|18 | 18|18 | 18|28 | 18|08 | 08[08 | 62 |8L | LL|LL | BL|LL | LL|9L | WL|€L | 2L|2L | €L|EL | ¥L]|€EL * WNWIUTN
8L Ll] 6L|18 | 18|18 | Y8/18 | 18(28 | 28|28 ( 28|18 | 18|08 | 08|64 | 8L 6L | 6L (8L | LL|LL | 9L|%L | SLIEL | €L{%L | WL 0L .E:E_xﬁwéh
W
89 -~ €Lyl wLjeL | 2LiTL}| 69169 | 69(0L | TLioL | 69]69 | 69169 | 0L{69 | L9(99 | 99199 | 69|59 { 691589 [ 69|99 | €9 |99 ¢ WnWUL
69 - | wliGL | SL|GL | €L|ZL | TL{69 | OL|TL | TL|TL | OL|69 | 69|0L | OLITL | 69[8B9 | 99(99 [ 99199 | 99|69 | 9999 | 99 (L9 * WNWiXep (
aun
s G| ¥9| %9 | 29(29 | 29|€9 | €9|29 | 09/86 | 8G[LS | LG9S | GS|%G | #5|2G [ 0G|6% | 8oL | Ln|9% | 9% {Gh | o9 [vn | 4% |4y *t WnWiUT
117 L9 69| %9 | ¥9i€9 | €9| €9 | €9/ €9 | 29|09 | 85|85 | LG|LS | 95|GG | #G|¥S [ ZS|0G | 6% |8% | LY |Lh | 90 |9% | S |nn | whibh b E:nixdﬁ
W
:17 —= | wh iy | Gy Uy | GH| G | 90| 9% | OV|GH | ¥y iZH | IH [y | O%|8E | 9€ [wE | €€ 2€ | ZE{2¢ | ZE|2E | 2€(Z€ | TE|TE | 2€|Z€ | ‘' WNWIUIN
6¢€ = vl Gy | GH|GY | SH|O% | O On | ONIow | SHivy | 2y Ty | T9(O% | 8E|9¢ | ¥€ €€ | 2€(2€ | 2€|Z€ | 2€|Z€ | 2€2€ | ZE (€€ |°°° " WAWIXEQ
ndy
(13 €¢ | €E|€E | €EE|EE | €E|€CE | €€/ EE | €E|EE | E|HE | E(EE | €E(EE | €€ |€E | €€ €E | EC[HE | 9EIHE | 9E [WE | HE [WE | ¥E [WE * WOWIUTA
W e €€ | EE[EE | EE EE | HE|YE | WE|YE | YE|¥E | YE|WE | WE|YE | EE|EE | CE|EE | €E €€ | WE [WE [ WE | WE | WE |VE | WE [WE | VE |YE  WNWIXe
-3 yoew
- e | ~=|%E | YE|WE | WE|VE | YE|YC | YE|WE | YE|WE | WE(YE | E | WE | YC |WE | WE|WE | €E |WE | WE | YE | ¥E(EE | ZE (ZE | Z€ [E€E * wnwiuip
w € —— | —=|Y¥E | WE|ME | HE|WE | YE|YE | GE[WE | VE|WE | WE|WE | WE |YE | WE (YE | HE[WE | WE VE | WE ¥C | vE|YE | EE |EE | €€ |EE .:EMHan
enIqay
m e €€ | WEIYE | WE|WE | WE|WE | WEIWVE | VE|WE | WE|YWE | YE|WE | WE \VE | YE|EE | €E|WE | ¥E | YE | E |nE | YEIWE | HE |YE | YE |WE |- wnwIUIW
M L 17 WE | WE WE | WEIWE | WE[WE | WE|WE | WE|WE | WE|WC | WEVE | WE |WE | WE |WE | 9C [YE | YE |WE | WE |WE | WE[HE | HE |WE | wE |vE | " E:ﬁMﬁeﬂ
Jenuef
u 4E we | welwe | velwne | wE (¥E | wE(WE | SE|GE | GElwE | wE|9E | GE|SE | GE{GE | GE(SE | € (wE | GE [#E | GE|GE | GEIGE | G€ |GE ¢ Wnwuiw
= (17 WE | WE|YE | YE|YE | WE|YE | YE|GE | GE|GE | GE|GE | WE|G€ | GE/GE | GESE | GE|GE | GE|SE | GE|GE | GE|GE | GE|GE | GE [GE ° wnwixe
FEN(IEREY ¢
m e —- | SE|GE | GE|SE | GE|¥WE | WE|WE | YE|WE | WE|YE | WEIYE | €€ |C€E | 2€(ZE | ZE|2Z€ | 2€ Z€ | 2€|9€ | LE|SE | %E[9E | LE [LE |t WOWIUIN
e (17 ~— | G€|S€ | SE|GE | GE{GE | YE|YE | WE|YE | ¥E|¥E | WE|¥E | ¥E |€E | €€ €€ | ZE|2E | ZE|€E | 9€E|LE | LE|LE-| LE|BE | 6€ [6E |77 WRWDRK
o J3QUIDAON]
ol Y 6€ | BE|BE | 6€|6E | BE|TY | TH 19 | O% 0% | 8€E|6€ | BE(LE | BE 6 | BE[LE | 6E6E | BE |O% | LY |16 | 26 |%G | €5 6% | 8y |6% T WnWIuTN
a4 oy ov | ov|0v| oviow | Tv|2% | Zy|T% | T¥|0ov | Ov[oY | TH (0% | O%|0% | OV |O¥% | O%|6€ | T¥[Ly | 15|29 | ¥ (%G [ ¥G|€S | IS |TS * WNWIXe
o 13010
=
£ LE |0€ 6L |8C{LC|9C|SC|vT (€T |CC|1T 0C|61|8L N—_O_ SLivijeL|eLfLrjotf 681919 v|€lz|l!
s3erAy UOW
Aeqq
Nm&uhuoshwau P23€N10e-[OYODTB [4AY}d SNONUTIUOD ‘juswydoelje osanjesadwsl U TA JOPIOISH/
0967 aoqueldsg 03 GG6T I9Q0100 JBSA I93BM ‘Jojem jJo (d,) danjeisduwal,

“80LY dSM UT usAtd 0961 Joquwoydog 01 GC6T 1240300 IB9L I93BM JIOF 93IBYOSIP JO SPIOOOY-~-'SHUVNIH
*096T ‘8C6T ut sSyjuowm Jajuts SutIap

sfep fuew uo jutod Burzooay ‘wnurutm {0961 ‘€2~0% AINf I.28 ‘(09-6G6T ‘8C-9G6T) UMWIXEW

‘frenagag ‘IoqueaoN Sutanp shep Auew uo jutod Surzosay ‘wnuiutw {g£Z-0Z AINC .28 ‘WNWTXEH
‘0961 Joquardog
*eg6T 1oquezdeg 03 PS6T ounp

40

*MVQ N ‘NOLAVHQ LV HLYON FHL 30 4IAIY Qd¥ "026-S

PONUTIUC)--NISVE HLYON FHL 40 ¥IATH QEY

iseanjesadusy) I918M~-'09-966T ‘SANAYLXE
‘Trady pue
iseanjegadwe) JI93Eg~-*09-6G61 ‘SANIYLXT

03} 9661 JIoquLda(Qq

iseanyeasdwo) 1938

isosi{eue TedTWeUd-- "FTAVIIVAV SAHOOIU
‘A1ejeurxoadde ‘sortw oxenbs 008‘pE-~"VIUV ADVYNIVEA
*£3uno) eupqued ‘uojfeIq FO }SBOUIIOU SOTTW ¢°T ‘o8ptaq Aemylty 93B3SI93Uf 3k u0flels Jurded 3e IopIooed danjessdwal--*NOILLYIOT



41

HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

- m.b ;808 g'e 0 it44 908 - - - (44 60T o 82¢E - 98 9g 8% | 00" |vO° - L2 * 8z "3dog
VI “LLL £°2 0 (144 867 vi° 0's | v° L3 0tT 0 81¢e (49 6L ge VA2 i 60" 08 ce . gz °3deg
- "L BIL 2'2 0 g0z FA 4 - - il - - o LLE - €L - bl e - - ¥ * *°gg “3ny
- 7L [68L 9'2 0 § 144 608 i -= = i - o b 14 - 88 - === - - 9% . Zg Aing
- 6" L [es8 6'2 0 (44 688 - - - €z 9%t 0 8EE - 00t L2 6% | —~ - - Ge *rtrttog sunp
- 7L (p8L £'eg 0 £€3 STIg - - - [~ = - 0 9z¢ - 8 - -~ [0070{Vv0" -= (4:14 srrrtrror AR
s8 79 092 8"° 9 08 ¥8tT [l Lg |t 9° T 8¢ ] 06 S8 LT £°L 0z | -= Ve g'g 0ST T T Il
- V'L |o99 ‘T v 0 ovvy 0L0°T - - - <8 i 414 0 9.9 - 002 L9 €8 | -- sy’ - ot cael
- lo°2josv‘T L'e 0 60% 266 - - - 19 692 0 918 == ELT o¢ 28 | —— 6%" - v ‘qad
- 0°8 [otv‘T 9°'¢ 1] 08¢ 168 - - - == - o 009 - 09t - - |- - - €T ‘uBp
- g2 |o6s‘T g'e ) ¥8¢€ vi6 - - - £9 L12 0 98¢ - 091 VA4 9L | =~ - - 9T ‘uBp
- L foze‘T L€ o 9€e 6E8 - - - - - o 0ss ST LST - hnbadll i - - 6T *oeq
b1 g2 Joos‘T g'e [ 14:14 (4133 220 2T 970 ¥S eve 0 9LV VT est 1474 L |- co* g9 6T °AON
- V"L |2L6 i'e [ ¥92 €9 - - - iv 69T 0 sse - 9Tt €€ 130 el ST* - €€ *320
- G "L |898 LT 0 8€2 655 -~ - - €€ [343 0 9EE —= 86 (4 eV | -— 8%°0 - VT "300

(0,52 | opea | ey [umiseu

yesoqu | uop | -uoq | -Sew |(0.081 1® CoN)| (1) (fo0)|(foom)| (W) @ | (eo) | (W) (v)
10 |gd |-oIo1wm) | -dios | -Ie2 | ‘ump | enpysad) | (d) |sjexs| apix (10) (Cos) | e1e |oreuoq|umys| (eN) | umis| wmpo| @seu| (ag) | umuf PoIs)|  (830) UOOIFI0D
-100 eoue | _pg |-UON | -TeQ | SPIIOS |UoJog| -1y |-onyg( SPIIOTYD | BYEJMS | -Uoq/ -Jeo | -s) | umypos | -oU | _qepy| -8B | Uoiy | -ur|eolns| e3reyosia Jo v

-30mpU0d| umpog | f00€D ST |PeAlossid -1eD| -1g | -od -8em -uel| -ty

oyroedg gsupIeq

0961 19quaides o3

6G6T 19QqU300 I8of Jojes ‘UOTTTTw Iod sjxed ur ‘sosA[BU®R TBOTWAYD

‘¥VQ "N “HA¥ONTHIA YVEAN YAATIH SINNOS °00ZT-S

*80LT dSM UT usAtd 0961 Joque3lddsg 01 G6EET 1900300 IBSA I93BM JOI 95IBYISTP JO SPI0OSY--"SHUYHIYU

PONUTIUOD~-NISVH HLYON HHL IO YAAIY QI

"096T Ioqueldeg O3 ZGET 3SNINY ‘IGET 1SnINY 01 G6VET 1990120

isosATeue TedTWAUD--"TIAVIIVAY SQYOJTY

*A1oremixoadde ‘seitw oxenbs 00Z‘gI-- VAV IDVNIVHQA
*19ATY SutIoluTM JO YInow (mwoay weoalsdn SOTTW 6I) JO }SOMUINOS SOTTW G°,. PUB ‘A3uno) AIUsHON ‘oAipusisp JO UjIouw SoTIwW L'z ‘uotiels JurSed jy-- NOILLVOOT

233-902 O - 66 - 4



QUALITY OF SURFACE WATERS, 1860

42

- 6° L 069 8" €2 1e 1A 44 (19 z'r|¢e° 8°€ 69 0 6S€ ot k44 8y :14 90" 1°2 i49 Teeettgz Linpe
- I8°L [LV9 e 6€ Vi€ SIV 31° 8'1}{a° 0° €8 Q (34 6°9 (44 (44 9g €1° (49 0L teerttgz ounpe
Pe 6L |62S €° v 092 £VE 80° € € L° 69 (] £92 2°6 It 2€ I6 100°0)€0° T 20z tertttror ABR
- G°9 1662 8’ T 2L 69T 20° I ARN 6°1 (44 0 98 (-] 91 2°L FAS 21’ 8°'6 08L *ady
- 9°9 |22€ € 92 1544 »12 90° c'9 {2z 6° k4 4 0 PET 9°6 (£°8 ST 62 €1° 2T €2 cxdy
- Z2°L |ozT‘T L -1 41 8LS T8 91" 9'c|¢e TT 902 (] b4 ST LE L o1 €’ L |6 *JeR
- T°L [0S0 T L 6ET €IS 8EL 12 1'z)2° £T 861 ] B34 143 o€ 89 €6 oL 2| 9°2 *qag
- IG°L |1€G6 9 ¥t 08¥% »99 e1° Leje’ 1T 6LT 0 PEV €1 [+3:4 £9 68 c9° 8z {0°¢ ‘uep
8 €L [998 [N LIT (444 929 €1’ 1€ 2°6 £LY 0 96¢ €1 ¥Z 8¢ 18 91" gz |8°¢c “uep
or [rL 9t v 26 9g¢e k434 €T L 0 0°9 PET ] (444 1T 6T 14 9 60° LT [11 *o8q
- S [pTa S* 00T 0LE 80S ot* z2't|¢e° 8°C b 449 (1] 62¢ 1T 0z 0g 99 80° 12z 8¢ TaoN
- S ° L |696 8°2 8¥% L2 699 €2°0]|2°0{2"0 (44 €% 0 6L3 T 01T 9¢ 29 11°0 9T 1€ 6861 ‘22 300

(0.52 | oppea | oye |uwmisaul

yesoqu| wop | -uoq | -Zew {(D,081 ® CoN)| (3) (‘o0)|("ooH)} (M BN | (o) | (0 aw

a0 [pd |-0301W) | -dsog | -¥€d | ‘umio| enpisad) | (4) [erexy| epra | (10) (0s) | e [sreuoqjumie| (eN) | umis| umpo| aseu| (aJ) | wmul(%Ois)| (9p) UOTOTIOD

100 soue | pe [-woN| -1eD | epyos |wosom| -y |-onys|epriomd | merms | -woqi -xo | -y | umwpog | -ou | _pey| -8 | vos| -yu|edins| sdaeuosiq o aveq

1onp P '00eD se  |paAtossIad -1y -1g | -od -3eN -uen -0t

aoads 9gupIeH

0961 AInf 03 6G6T Joqo3d0 ‘UOTIITW Jod s3a8d uy ‘sosfIvue [BITWOYUD

*8OLT dSM U ueat8 0961 Jequeides 03 GGET I9q0300 JeeK Ie3BA I0J oBIBYISTD FO SPIOdSU~- 'SHUVKAY

* (PaNUYUOISTP) 0961 AINf 03 6G6T I9403120

isosiyeus [edTWAY)--"TTAVIIVAV SAHOOIYH

*£3uUno) neautllog ‘A3TD MOT[IM JO }1Som SO[TW . DU Yoo OYBUg WOIy wedilsdn SOTTW G°T ‘peox £3unod uo a3pTIQq 3¢ UOT3vls Burded Jy--*NOILLVIOT

"HVA N ‘ALID MOTTIA UVAN YAH¥O MOTTIM ‘$E2T-C

Ponuyluo)--NISVE HLHUON FHI JO HIAIH 4y



43

HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

~= |9°L| 198 1'2 {0 162 §141 8L’ LLS 61" | ~~ - L1 8T [\] oLE - 8 - -=| %1 - P98 **p AInp~gg sunp
== {L°L|LP8 6°t |0 962 618 aL" 29¢ 8L" | - -— P 1:ia 0 £LE - 9L - il Sl - (1144 °*T'Hg-HI aunp
-= [9°L|808 LT |0 062 61L €L 6€g st | —= - (14 ovr 0 ¥ee - 19 - --160° - 6% ‘¢l sunpr-gz AeN
—~ L Ll6PL 9°'1 |0 SLe egz L9° 967 9t° | =~ - 141 (1144 0 LEE - 09 - -=-160" - 881 ©*ttLg~027 AN
-= la°L|pLo S°T |0 1424 L86 09° 6% 2 S e - 141 €01 0 0o0¢ - €S - ~~| or* - L08 Tt I-ZY AeR
Ead PAFAS 42 vt |0 06T 00¢“~ 6%° 19¢ er” | -~ - 0t 8 0 [ - £F - --160° - ogg‘y ceccettyIy-1 AR
== |2 LIEPP £°1 |0 9% oLyt - 282 or* | == - 9°8 9 0 8LT - 34 - el Bl - L86°T *ady
Sz |6°9|T0E 6° S 6 o928 9z"* 881 g0 | 6°¢ | T° 3] v 0 801 £°L 1z e'6 2z | 12° '8 829°1 *ady
== |€°L|9T% 2°t |0 L2 £08 cg* 192 80° | -~ - (41 b8 0 SST - (44 - bl s - 0pT ‘T ~ady
oL |t°L]o89‘t |8°2 |0 619 oot 09°Y |o08T‘Y sz* {6° 9° €9 882 [} 664 81 191 o8 911 (11 Ly vig 'z "ady-gz ‘IEN
oor|z-Lioot‘z (L't |o 8zL 9°LL 20°z {08S‘t 68’ |g2°1 |L° 19 S6€ [} €£6 £3 2ce 107 9z1 o%° ¥g 6°81 tetetLg-Y CaeN
-~ [g°2lo9L‘t [s°e |0 269 ¥°89 PL°T |082°‘T L - 8¢S 9%E 0 FAZA - €61 - -~ | 92" - 8°61 "t t6Z2~IT ‘yad
-- |g°z|oL8‘T |¥°c |0 8i¢ 6°29 2s't |ozt't 8g° |-~ - 8¥ 80¢ 0 %9 - LLY - -=| mw* - 8°02 *0T "q8d-0Z ‘usp
-~ |9°L]ose‘t (2°¢ |0 §idd 6°19 IE T | 996 €2 | = - (44 0Le 0 ovs - [444 - ~- 160" - 6°61 secrreotgr-g ‘usp
-- |9°Llogz‘t jt°¢ [0 06¢ e°'8s¢ LI'T [298 L4 S - FA 822 [} [1:34 il 61 - -] - - ¥°91 cemes **0961
‘g ‘uep-gz *deq

Ly |2 LiovE‘T [o°E |¥ we L°0€ L0°T | 06L gzZ" [8°6 |¥°0 ¥E ove 0 §444 I 821 0s gs | €2° I ¥'vI srettetLg~1 t08Q
-- |t°Ljog0‘t [6°% |ot T0€ (-1} 4 86° LiL 61" |-~ - (4 j2:44 0 sve - 91t - -- | 8% - 6°02 ceTtttoE-IT “AON
-- |e°L|¥s6 6°2 L1 0Lz £ve 68° 8c9 61" |- - 1324 $0T 0 80¢€ - 601 el il il - LET “QT °"AON-QE 300
-~ |¥°L|L66 ¥'c |0 L:r44 'Ly €6° 289 -] S el - ze 1124 ) v8z - 349 - -- | 2e° - 9°¢2 Tretet6e-€2 ‘300
-~ |g*Lloz1‘t |o°¥ {iZ £g2 8°62 90°T |LLL 0Z2°0| -~ - k44 882 0 €82 - (441 - == 108°0 | =~ (Al 41 *6961 ‘Z2~T *390

(992 |opua| o1 | To® 1003

n.u_—_“: -3u & W
Lo opm) "B | g3 |-Fem 20d ed “ed (@ |Con)| (@) €00) "9 o & | (o) (s10) nopaerton
30| | aoue |7408 Tpox [‘wor | suog mreg | 3 @) | (op) | ee| M jwms| (o) | wms | 50| @) \Coms) 4

100 —pe | “WON | To suog uoa | ayen | ap1t | oot | oreymg | -uoq | “UO% | -gey | wampog | ~su | W0 | wosy feopms BFEHOSW »

P o -od | -IN Fonig - ~Jed | _ 3] -Ted uedp aReq

—wos | TP— 0| I | -od W

broedg -0 QOB) 58 (0,081 38 anpysaa)
882UpIEH SPTI08 paAjossTq
0961 dequajdsg 03 6C6L X0Y0300 d¥sA 1838A ‘UOTILFW Jad sS3aed UT 'SeBA[BUER [EOTWOY)

*80LT dSM UF uaAtTd (96T aaquweidag 03 GC6T 29G0300 XBAA a93eAM JOF 83J8YOSTp O SpPIODSY ‘IQaN

‘uyoouy] 38 SOTFFO }OTIISTP UT SIQBIFeAR sa[dwss A[T8p JO 92uUBIONPUOD DOFFFOads Jo sSpIoday *83avyostp Aq psrrsodwod sysAyeue [EOTWSYD J0F sordwes A[Fed-- " SHUVNIY

*syjuow I9juta Sutanp sAep Auew uo juyod Buyzesay ‘mnmiutm {0961 ‘6T ‘BT AINrL J.28 ‘(09-6C6T) UmMWEXeN :sSaanivaadue) 93N
*286T ‘g1 ‘ady soywoxdtw ggz ‘ArTep wWnuwiutm ‘6661 ‘ZZ °IEN soywoxdotm 0I6°C  ‘(09-9¢61) ATTEP UnWEXeN :SOuB3ONpUOD DYIEdadg
2661 ‘g1-CI °ady wdd gg ‘wnuiufw 6g6T ‘TE-,Y ‘I8N wdd 0g0‘I ‘wnuyxeN :ssoupieq
*Lg6T ‘8Y-€T ‘*ady wdd g9 ‘mnmtutm ‘096T ‘.g-T *JuN wdd 0gg‘i ‘wnumiXeN :(09-6961 ‘8¢-9S6T ‘SC~VG6I) SPTIOS PIATOSSTU-~'09-9G6T ‘SS-PS6T ‘SANAUIXT
‘1yady ‘Aawnaysi o3 aequeaoN Butanp sAep Auew uo juyod Buyzesizy ‘wnuiutm ‘61 ‘pY AL JA.,28 ‘wnmixeN :ssanysaadwe) asjep
‘9T "ady soywoxdyuw §2g ‘ATTEP Unuwiutm (YT "JEN SOYWOIdTW QQI‘Z ‘ATTEP WNWIXBVN :90UBIONPUOD OFFToedg
“21-8 ‘*ady wdd 6 ‘wnmyutm {sz-1 ‘aef wdd gz, ‘wnuwixey sSsaupley
*L1-8 ‘ady wdd ggy ‘wnufuym ‘4z~ ‘aey wdd 0Zg‘Y 'WNWIXEN :SPYIOS PIATOSSIQ-~"09-6961 ‘SANIULXT
"6S6T Jaquardag 03 9GET A9q01d0 ‘G I9quazdag 031 PGET 19qo3d0 isdanjeaedme) I9jEM
"0961 1squeideg 03 PGET sunp SeSATeuUR [edTWSYD-~ TIGVIIVAV SAUOOTY
*A1s3ewixoadde ‘ssyym sxenbs 009 ‘LI--'VANV FOVNIVEA
‘}osa) Aaspunog woaj wealjsusop SITFW IT pu® ‘A3uno) nwauyrjog ‘sdoylseyn JO 3seayjlaoU SITTW L
‘LGE weQ 90TAXSg SFTIPITM PUB UYSTJ WOIF wesijsumop s[fw | ‘Axepunoq [BuUOFIBUISIUT JO BufsSsS0ad puodss molx weaajsdn 3897 00Z‘Y ‘uoyireas Buyded 3y--°NOLLVIOT

"HVA "N ‘3JOHLSIM ¥VIN HIATY SI¥NOS ‘O¥ZI-S
PONUTIUO)~-~-NISVE HLHON HHL JO ¥JAIH QIy



QUALITY OF SURFACE WATERS, 1960

44

*Ie9f J93BM JOF FJounx JO juadxad QI sjuosaxdoy

*BuTSSTW 91 B1ED 9JOUM S9IBWMILSO SOpNTIUI B

== |=- |%09 9°'1T |0 €02 ¥82 ¥$'0 |86¢ T 0f -~ - T L6 0 €828 - [44] il == |91°0 | -~ v9¢C srceccce o8
~x3a% pajyItom
-~ |§°L|9€6 s'e |0 k214 6718 18" LEY 2g° |-- - €2 8ET o] [s]e34 - €21 - -= 190" == Z2°0¢g **°°*0g-0g ‘ydesg
-= |§°L (918 L'E |0 €8T %8S oL 698 sz [ -- - €2 1eT Q (444 - vIT - -- 160" - L'vE cTtttgr-T "3deg
== |¥°L|8SGL 9°c 10 6ST 0°8¢ L 61S €2° |-~ - 0z 8C1 0 LLT - g0t - === - 1728 cectetyg-gg Suy
09 |T°LiTSL £'¢ |0 991 €Tt 69° TS 1z° 61|20 61 9eT o £92 (49 L6 9C €% | 12*° 61|28 *trgg-1 “8ny
== |8°L[9LL 6°C {0 €671 L'ET oLt 188 1z |-- - 0z 9% 0 08% - ¥6 - - | ¥T° - 9'6 ©*°r1e-81 Arnp
-= {9°L {918 5°% 10 vee L°0€ vL°0 |L¥S 0%°0{-- - (44 1eT [ (133 - 88 - == 1ot*0 |-= 8°0% “0961 ‘L1-g ATnp
wnys

o OHE3| S | —ou fep | 3 wopmum .

Totori) R | g o | xed TR aed ) €00){(Q2M)| () @)
10 ad | souwe -d.tos “uoy | TR suoy, suoy, | FFEd _mmu ﬁnﬂzv o@w (1) (*0s) | ae ‘:aa wnps| (en) | wmgs | (20) (ad) ((*ors)| m?.«uv UOR9M0D
9 e -1ed B P | epraomud | ayesng | -uoq | 4O |-s | wmpog | -eu | M| oy |worpg) RIELSI i

Py -og | ~IN Fonid ~xep| T80 | —oq -gep | "TED wespy areq

-uod -

bisrosdg| ~8 fo0e) s (0,087 3 onpisox) e

B ssaupreq SpTIOS POATOSSTY

PONUTIUAD~~096T Joquaidas 03 GGGY Io9Q03d0 Jeof X93em ‘UOTITIIN Jod s3jaed ur 'sesL1Bur [eOIWAYD
PONUTIUOD--'¥Vd ‘N ‘IJOHLSAM VAN HIAIN SIHNOS °0PZI-¢

POnNUTIUC)--NISVH HLHON THIL 40 YAAIH aIy



45

HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

€L ~= | 99(L9 | £9{29 | 89(89 | 69|0L | OL(0L | TL|[TL [ ZL|2L | €L|YL | WL|SL | 9L|LL [ LL (8L | 6L(8L | LL|LL [9L|9L [9L (9L *C WWINT
€L ~= 1 49{L9| L9]89 ] 89169 | 0L|0L | 0L VL | TL|2L | ZL|€L | 9L |%L | SL|9L | LL|LL | BLI6L | 64|64 |BLILL | LL|9L | 9L|LL |***° WNWIXeW
1aquaidag
08 L4 4480 8L(8L | 8L[8L | BL|6L| 6L|6L (6Li6L{08(08 T9(18 (18(19 (18(18 (18 (168 | 18(29 |29 (28 {28 (28 |28 (€8 WNW I
08 LL|8LleL| 8L6L| 6L|8L ) 6L|6L| 6L(6L| 64|08 | 08|18 | 18|18 | 18|18 | 18|18 |18 18 (29|28 | 29|29 | 28|28 | €8 (€8 E:E—.QWA
sngn’
8L €9 | E9(EQ | 2B(28( 28{28 | T8)6L ( BL{8L | LL1LL | 94|94 | LL|LL (44|92 | OLIGL | L (6L | G4l | ¥LIGL | 6L |GL | %L 9L ....E:EEC&<
8L €9 | €8/ €8 | €829 | 28(28 | 29|19 | 64(8L | 8L|LL | LL[LL | LL|LL | LL{LL | SL9L | 9L|GL | SL[GL | SL|SL | SL|GL | SL WL |+ wnwixew
A
oL —~lwlteL | ZLIZL ] TL UL} TLIOL | TLIOL | 69169 | OL|0L [ 69/69 | 6969 | 6969 | 69102 | 04704 [ TL[04 [0L])0L | oL 0L E:E.::LH
1L -— i htlwr | eLiee | zefee | 2L|tL | te|Te | OLlOL [ OL|TL | TL[69 | 69(69 | 69169 | 0L|0L |O0L[TL | TL|TL |0L]|0L |0OLjOL WOWIXe
un|
19 oL| oL{oL ]| 69]89 | 991991 99199 | 9129} T9/09 | 09]6S | 65(86 | 85146 | L6[LE } L1696 | 969G | 9619% | 96/9¢ | 65166 E:E::«éh
19 0L | 0LIOL| OL}69| 89]99 | L9|L9| 99/%9 | 29{19 | 09|09 | 65[6S | 858G | LG |LS | LS |LS | 96196 | 9696 | 95|95 | 95 (SS WIWIXeW
Ae
Ly —- | 66166 | GG wG | €SI EG | 26| TG | OG(0G | 6|6% | BH|Lh | 9|9y | CHIGH | Ghiwh | 4h €% | €4 TH | THI2H [ Z¥ vy | GH|CH WNWIvIW
% -~ ] 65166 | 66196 | ¥G| €S | €626 | TS|0G | 0G|6% | 6%[8% | L4 (9% | 9W|[GH | SH|SY | whlwh | €H|EH | 2H|ZH | 4hiGH | Op (SH | WIWIXeW
ady

€ S| solv | wuivy | wmlee | cv|2v | 20l 1y | ovlow | 6c|8¢c | 8ejLe | 9E|gE | ve|%E | wE b€ | wE €€ | €€|€E | €€ €€ | €€ [€E |-~ wnwruy
g€ S| GH|SH | vy | whihh | €H| Ev | 29| 2h | TH|0% | OW|6E | GE|QE | LE|9E | GE | WE | HE |HE | HE | HE | EE|EE | €E €€ | €€ [EE | **°° WNWIXeW

PN

(1% -—| ~-] €€ | EEj€E | €E|EE | €E|EE | €E|EE | EEJEE | EE)EC | €E|€E | €EJEE | €EJEE | ¥E €€ | EE|€E | €E|EE | EE|EE | €€ |EE WNWIuI

€€ -—| --|€€| €€|€c | €E{€E | €E|€E | €E|€E | €E€|€E | €€|€EC | CE|€E€ | €€ (€€ | CE|%E | HE |HE | €E[EE | €E{€E | €€ |EE | €€ |€EE Eﬂﬁmuﬁz
LUSER S

€€ EE| EE|£€ | EE{WE | SE|GE | GE WE | HE|HE | HE|HE | 4§ HE | EE|€E | 2E[ZE | 2€|2€ | €€ |EE | 2€|T€ | 2€|2€ | ZE|ZE | 2E [€€ WNWIUTA

€€ €€ | EE|€E | wE|GE | SE|GE | GE|GE | WE HE | wE|HE | HE|WE | HEIEE | €€ |2€ | ZE|EC | €E|EE | €€(2€ | TE[EE | €€ |ZE | €E|EE E:Ehmuaz
Jenue[

€€ €€ | 2€|2€ ) ZE|€E ) €€ €€ | €E€| €€ | €€|€E | €E|€E | €EI€EE | €E|€EC | CEIEE | €E(€E | EE|EE | €€ |€E | #E [WE | #E | 9E | 4E [0E WNWIUTA]

|17 €€ | E€{2E| €€{€E | €| €€ | €€\ €€ | €E| €€ | CE[€E | €€|€C | €E|€E | CE|€E | €E{€E | €E|EE | €E wE | wE|HE | #E | 9E | E |vE wWnWixew
RENINERETq |

LE “— | HE|HE | HE|GE | GE GE | HE|HE | WE|vE | GE|GE | SE|SE | SE[GE | 9E|9E | LE|BE | 6E 0% [ On| 0% | To|Th | 249 (2% @ €% |EH * WOWIUTp

L€ ~~| vE|wE | GE[GE | CE|GE | GE[WE | YE|GE | GE[GE | GEJGE | GE{9€ | 9E|LE | BE{6E | O% |0h [ OH | TH | T# (2% | 2% €% | €W |EW WNWIXBA
JIQUIAON

0s Ev | wh| S| SH|9h | Lu|Lh | LH)Bh | 6%]0S | 0G]0S | 6% (8% | 4|89 | 60 (06 | TS|1S | 26|26 | €G| %S | 5|65 | 96|95 | LS (8S WIWIUTA

s Wu | Sy GY | 9N Lh | LY (LY | 860 | 0606 | 0S[06 | 06|6% | BH|6% | 06|16 | TS(26 | ZG{€S | %G |%S | §6(95 | 9GS (LS | 85 |66 WRWIXeN
33qo13Q

LE (0€6C (8T (L (9T ST (vC|€CT|TT|lC 0T (6L (BL|LL{QL(SL(VLiELICL{LL|{OLI 6 (8L |9 |S |V €E[CT|I
aferay qauopy

Aeq

ydex3owaay) pajen}oe-1oyooTe [4Y3@ SNONUTIUCD ‘JusmydBlle aInj3eIadllay Y3TA ISpIODS,
PA
0961 49quoldes 03 66T X9Q0300 FBaL X93BM ‘a9jem Jo (d,) danjexodwal

*Q0LT dsm UT usaTld 0961 aoquejdes 03 86T I9Q0300 X8SL I93BM XO0F S3XBUISTP JO SPXOIOY~~ SHIVNIY
*syjuow Jajutm Jutanp
sAep Ausw uwo juyod Juizesay ‘umuiutw {ggsT 3Sn3ny Buranp SABp [BI9A9S uo 4,08 ‘ummIxel saxnjexodme) JI8)BH--°09-9C6T ‘SANTULYY
*fIenuef pue I9quWadadq 3utanp sLep
TexeAes uo jutod SufzesxF ‘umurufm fisndny pue Arnp Surinp SABp TBISAIS UO J,£8 ‘WMWTXBN sornjexodwal I93Bp--'09-6C6T ‘STRIULXT
*0961 soqueidss 03 9G6T %9¢0300 :Saxnjexadus) I93eh--*ATAVIIVAV SQUOOFY
*4Arejeurxoxdde ‘sertw exenbs 008 ‘9c-- VAUV ADYNIVHA
*X9ATY BIOSSOUUTH WOXJF UWBaI}SUMOD SOTTW 9
pug ‘4£3unoD Aoswrsy ‘Ineg °3§ UT °3pTag 309118 3X9QOY WoxF weoxisdn 329y 00£ ‘uorlels SurIe3 e JI9pI0dSX danjrsodwaL--°NOILVOOT

“NNIN “I0Vd LS LV HJAI4 IdJISSISSIN ‘0TES-S
NILS NIVA HIATH IdJISSISSIN



QUALITY OF SURFACE WATERS, 1960
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HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

WISCONSIN RIVER BASIN--Continued

5-4037. DELL CREEK NEAR LAKE DELTON, WIS.--Continued

Suspended sediment, water year October 1959 to September 1960

47

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day Mean M Mean M Mean M.
dis- lean dis- ean dis- lean
charge | concen- Tons charge |concen- Tons charge concen- Tons
(cs) tration e (cfa) tration Ber (cfs) tration ::'
(ppm) v (ppm) oy (ppm) y
lee 20 17 049 32 10 0e9 24 < 7 Oes
260 20 11 6 29 10 8 25 < 7 5
340 23 10 6 28 10 8 26 < 7 5
bee 21 10 6 57 16 2.5 26 < 7 *5
500 30 15 1.2 97 25 6e5 26 C 7 5
27 19 leb 56 18 2.7 25 < T 5
24 15 1.0 39 11 1.2 23 < 5 o5
26 12 8 36 C 9 9 23 C 5 o3
34 20 1.8 39 C 9 9 22 C 5 3
25 17 lel 40 C 9 1 22 < 5 3
22 17 1.0 40 C 9 1 22 (4 5 3
21 C 4 2 34 C 9 o8 22 < 5 3
21 C 4 2 31 C 9 8 22 < 5 3
21 C 4 .2 30 C 9 o7 22 C 5 3
20 < 4 2 29 C 9 x4 22 < 5 3
20 C 4 2 28 C 9 X4 23 (4 5 3
20 C 4 2 27 C 9 6 22 5 o3
20 C 4 2 27 7 o5 21 5 3
20 C 4 2 27 C 6 o4 20 < 5 «3
21 C &4 2 27 C 6 o4 20 < 5 3
21 d 4 2 28 C 6 o4 20 < 5 3
22 8 o5 28 C 6 oo 19 < 5 3
60 55 10 30 C 6 o5 20 C 5 3
149 52 21 28 < 6 o4 20 (< 5 3
194 41 21 27 < 6 o4 21 C 5 .3
96 22 5.7 26 Ic 6 b 25 7 5
43 19 2.2 25 < 6 o4 60 86 |S 15
37 < 10 1 24 &4 .2 113 65 20
33 C 10 9 24 7 ol 55 38 546
31 iC 10 8 24 6 o4 32 26 242
35 c 10 9 - - - 26 15 1.0
1177 -— 7740 1017 - 2847 869 - 5342
JANUARY FEBRUARY MARCH
24 14 Ce9 21 9 045 18 1 T
23 10 o6 20 11 6 18 4 042
22 9 o5 20 7 o4 18 4 .2
21 9 5 20 8 ol 18 2 .l
21 5 o3 20 2 ol 17 4 o2
20 4 2 20 1 o1 17 14 6
20 7 b 20 1 o1 17 13 6
20 8 o 20 3 2 17 3 .l
20 6 3 20 1 .l 17 3 (3}
20 5 3 20 3, 02 17 4 .2
20 6 3 20 1 o1 17 9 o
92 103 30 19 4 2 17 4 .2
99 53 15 19 4 2 17 2 .l
36 22 2.1 19 5 .2 17 5 .2
27 14 1.0 18 2 ol 17 < 8 ol
24 11 o7 18 2 o1 17 C 8 o4
22 10 6 18 3 ol 17 C 8 o4
22 10 6 18 3 o1 17 C 8 b
22 9 o5 18 2 sl 17 C 8 ok
22 9 5 18 3 o1 17 C 8 o
21 11 6 18 1 T 17 C 8 o4
21 10 o6 18 3 el 17 C 8 ol
21 10 *6 18 2 .l 17 C (] o4
21 6 3 18 2 ol 17 5 2
21 8 o4 18 4 o2 17 5 .2
21 6 3 18 2 ol 17 8 o
21 5 o3 18 3 .l 150 -= E 45
21 7 o 18 1 T 351 36 34
21 T o4 18 3 el 181 47 23
21 5 3 - - - 136 54 20
21 7 o4 - - - 51 39 S5e4
828 - 6043 548 - 4e9 1315 - 1350
E Estimated.

S Computed by subdividing day.
C Composite period.
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QUALITY OF SURFACE WATERS, 1960

WISCONSIN RIVER BASIN--Continued
5-4037, DELL CREEK NEAR LAKE DELTON, WIS,--Continued

Suspended sediment, water year October 1959 to September 1960--Continued

APRIL MAY . JUNE
Suspended sediment Suspended sediment Suspended sediment
Day Mean M Mean M Mean M
dis- ean dis- ean dis- ean
charge concen- 1;:::3 charge concen- Tn:;s charge concen~- Toex;s
(cfs) tration da (cfs) tration :a (cfs) tration :
(ppm) v (ppm) Y (ppm) =y
lee 36 20 149 60 34 | 6otk 30 16 1.3
240 42 19 242 35 10 .9 32 22 149
3ee 39 14 145 30 7 6 29 24 1.9
beo 33 14 162 28 10 .8 28 19 le4
5es 30 11 .9 35 13 |s 1.3 30 16 1.5
29 10 o8 156 61 |s 28 26 19 1.3
29 10 o8 339 61 56 25 12 .8
27 8 .6 167 28 13 25 19 143
25 10 .7 108 23 6.7 24 20 143
26 9 .6 80 32 6.9 24 34 2.2
27 6 o 56 25 3.8 24 30 1.9
29 7 5 44 18 241 24 36 243
37 12 1.2 40 19 240 24 29 1.9
39 11 1e2 37 10 1.0 23 28 1.7
34 6 o6 34 6 o6 21 43 244
50 28 348 42 8 .9 38 72 Te4
17 51 16 47 14 148 28 33 2.5
98 34 9.0 38 12 162 31 41 3e4
51 19 246 46 16 2.0 27 29 241
39 17 1.8 47 12 15 25 24 1.6
35 12 1.1 84 50 |S 9t 26 20 le4
30 9 o7 50 24 3.3 34 27 245
26 8 o6 36 13 1.3 39 36 S 4e2
28 6 o4 33 10 .9 55 48 7e1
27 9 6 31 10 o8 28 26 2.0
32 5 o 31 12 1.0 26 28 240
27 3 .2 11 11 .9 25 20 le4
25 7 .5 31 7 o6 69 - [E 50
26 7 o5 32 9 o8 152 132 54
72 61 S 14 32 8 o7 80 57 |s 13
- - - 30 19 1e5 - -~ -
1168 - 6743 1871 - 15847 1072 - 17945
JuLy AUGUST SEPTEMBER
30 31 245 20 11 046 23 7 Oet
41 47 s 743 28 60 |B 5 24 7 o
128 162 56 39 84 8.8 22 10 o6
a1 64 741 28 15 1e1 22 6 o4
32 32 2.8 26 ¢ 11 o7 22 s o3
i
29 27 2e1 |l 23 |c 11 o7 21 4 .2
28 21 146 23 ¢ 11 o7 | 21 3 .2
26 23 le6 21 ¢ 11 o7 | 21 5 .3
25 22 1.5 37 30 20 2 o1
26 ¢ 11 8 28 1 .8 20 3 .2
26 ¢ 11 8 23 | 9 % 20 1 ol
25 |c 1N .9 22 ¢ 9 o5 20 2 ol
27 |c 1n .8 21 ¢ 9 o5 20 4 .2
25 < 11 .7 25 € 9 o5 20 2 o1
24 |c 11 o7 23 | 9 .6 20 1 o1
23 ¢ 11 .7 22 ¢ 9 o5 | 22 4 o2
23 jc 11 o7 21 ¢ 9 5 24 3 .2
24 ¢ 1 .7 21 5 o3 30 12 s 1.2
30 15 1.2 24 6 | 56 36 | Set
24 3 .2 79 80 |8 19 | 3 17 1.5
i
22 2 W1 50 37 |s 549 21 6 o4
23 s 3 28 13 140 | 64 | 53 |s 10
37 35 3.5 25 10 .7 41 | 17 1.9
24 28 1.8 25 | 10 .7 59 25 4.0
23 11 o7 25 | 9 N 100 49 13
|
56 135 |s 22 24 9 .6 54 39 547
29 35 247 23 6 o 33 21 1e9
23 |c 26 ! 2 24 7 o4 30 18 1e4
22 ¢ 26 ! 2 42 39 4ok 33 15 1.3
21 |c 26 2 28 16 1e2 | 31 14 142
20 ¢ 26 1 24 9 o6 | - - --
957 - } 128.8 870 - 6241 953 - 53.0
Total discharge for year (cfs-days)..... - 12645
= % { ¥ ciieie... 1008.4

Total load for year (tons)..

E Estimated.

B Computed from ed-concentration graph.

8 Computed by subdividing day. C Composite period
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50 QUALITY OF SURFACE WATERS, 1960
WISCONSIN RIVER BASIN-~Continued
5-4065. BLACK EARTH CREEK AT BLACK EARTH, WIS.--Continued
Suspended sediment, water year October 1959 to September 1960
OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge concen- per charge concen- charge concen~ r
(cfs) tration da: (cfs) tration ::r (cfs) tration :e
(ppm) Y (ppm) Y (ppm) oy
les 24 8 0.5 37 18 1.8 28 < 11 08
200 23 8 B 5 35 20 1.9 30 C 11 9
3ae 24 8 5 34 18 1e6 30 C 11 .9
bGos 24 6 ok 66 60 |S 14 31 C 1n 9
See 47 28 IS 349 91 53 13 30 i< 1 9
38 16 le6 63 49 8.3 28 C n .8
50 24 3.2 51 30 4ol 27 C 11 B
36 C 8 B 46 21 246 27 [C 11 8
38 C [} o8 45 24 2.9 26 C 11 8
33 C ] 7 44 26 3.1 26 C 11 B
30 C [] 6 40 20 242 26 -~ |E 8
29 < 8 o6 38 23 2ot 26 15 1.0
28 C (] 6 38 20 2.0 26 C 9 o6
28 C [} 6 35 17 1.6 26 C 9 .6
27 C ] b 34 20 le8 26 C 9 6
26 - |E 6 34 C 15 1 26 C 9 o6
26 -- |E b 33 C 15 1 26 C 9 6
25 - |E 5 32 C 15 1 25 C 9 .6
24 -- |E 5 31 C 15 1 24 i 9 1]
24 - |E 5 31 < 15 1 24 d 9 .6
24 - 5 31 < 15 1 24 d 9 .6
24 -- |E o5 32 (€ 15 1 23 (€ 9 .6
130 -~ |E 140 34 [C 15 1 26 10 6
136 -- |E 50 33 -= |E 1 23 13 .8
101 52 14 31 C 15 1 23 15 9
65 24 4e2 30 C 15 1 27 19 |B 1
55 16 2e4 29 C 15 1 109 200 65
45 18 242 28 < 15 1 113 150 [V 85
42 20 243 28 C 15 1 65 29 5e1
39 20 241 28 C 15 1 49 17 242
39 18 1.9 - - - 42 16 1.8
1304 - 2387 1162 - 76e3 1060 - 148+6
JANUARY FEBRUARY MARCH
leo 37 (4 12 1 30 10 0.8 26 17 le2
200 35 C 12 1 30 C 9 7 26 C 10 o7
3ee 33 C 12 1 30 C 9 o7 26 |C 10 .7
bee 31 C 12 1 30 C 9 o7 26 C 10 o7
Sae 30 C 12 1 30 i< 9 o7 26 C 10 o7
Geo 29 C 12 9 30 C 9 7 25 C 10 7
Toe 28 C 12 9 29 id 9 o7 25 C 10 7
Bee 28 C 12 9 30 C 9 o7 25 C 10 o7
See 28 C 12 9 29 C 9 o7 24 i< 10 o6
10.e 28 C 12 9 28 < 9 7 24 (< 10 o6
1les 28 12 9 29 < 9 7 24 C 10 o6
170 438 |S 252 29 C 8 6 24 -= |E o6
193 280 (U 200 28 C 8 6 24 C 12 B
63 55 |S 9.8 28 C 8 o6 24 C 12 B8
45 4 18 2 27 C 8 .6 24 C 12 B8
39 C 18 2 27 (< B .6 24 C 12 o8
37 C 18 2 27 C 8 6 24 -~ |E 6
36 C 18 2 27 C 8 6 24 -= |E 8
34 C 18 2 27 C 8 .6 24 == IE .8
33 C 18 2 26 C 8 6 26 -- |{E .8
33 C 18 2 26 C [} 6 24 -- {E -8
32 C 18 2 26 - 6 24 -- |E B8
32 [c 18 2 26 ¢ 5 .8 24 -- iE .8
32 C 18 2 26 C S o 24 == iE B8
32 == |E 1 26 C 5 ol 24 - |E 8
31 C 10 .8 26 4 5 b 24 E 8
31 C 10 ] 26 4 5 4 | 50 E 30
30 C 10 8 26 C 5 o4 190 E 160
10 C 10 .8 26 C 5 b 255 -- |E 360
30 ¢ 10 .8 - - - 249 -- |e 300
30 |c 10 «8 - - == 90 49 12
Total 1328 -- 49840 805 - 172 | 147 - 88147

E Estimated.
S Computed by subdividing day.
B Computed from estimated concentration graph.
C Composite period.

J Computed from partly estimated-constration graph and subdividing day.
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Suspended sediment, water year October 1959 to September 1960-~Continued
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APRTL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis~ Mean Tons dis- Mean Tons
charge concen- per charge concen- per charge concen- per
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
les 67 31 546 60 17 2.8 55 38 5.6
240 69 36 6e3 51 30 41 60 46 Tt
3as 57 24 3.7 46 21 246 54 54 749
Gee 52 21 249 44 24 2.8 51 45 642
See 49 35 4ot 47 29 3.7 51 34 5e1
boe 47 24 3.0 221 420 B 400 49 26 3e4
Toe 44 26 341 250 220 |8 200 48 31 440
8ee 43 [¢ 25 3 140 43 |8 16 48 40 8 5
Fee 41 C 25 3 126 29 9.9 46 40 540
10.s 39 ¢ 25 3 106 20 5.7 46 34 642
40 ¢ 25 3 91 19 407 47 28 343
68 ¢ 25 2 81 20 8 4 47 27 304
38 |c 25 2 75 21 442 47 19 2.6
38 |c 25 2 71 18 3e4 47 15 149
37 ¢ 25 2 67 23 4e2 45 25 3.0
44 -~ | s 76 26 53 46 36 445
126 3 80 101 65 18 45 31 3.8
80 8 10 70 28 5e3 45 32 3.9
57 248 90 44 s 13 43 40 8 5
51 20 2.8 97 39 949 42 40 445
50 21 2.8 91 35 8.6 43 33 3.8
46 - | 2 76 29 6.0 43 27 3.1
44 ¢ 17 2 67 27 4e9 45 30 3.6
43 ¢ 17 2 59 28 45 44 35 4e2
42 ¢ 17 2 60 35 5.7 42 34 3.8
47 ¢ 17 2 59 56 8.9 43 27 3.1
41 ¢ 17 2 57 46 7el 42 31 3.5
40 fe 17 2 56 39 5.9 47 34 443
40 i 17 2 57 30 46 47 42 5¢3
79 37 |s 845 58 30 447 43 29 3.4
- - - 55 42 6.2 - - -
1529 - 17649 2602 - 78647 1401 - 12746
JuLy AUGUST SEPTEMBER
lee 43 31 346 43 87 Set 37 34 34
200 153 1000 |S 1190 37 43 443 37 43 4e3
3es 602 1200 |8 2600 38 24 2.5 38 24 245
4ee 126 231 78 39 18 1.9 39 18 149
See 87 110 |8 25 39 30 3.2 39 30 3.2
6eo 75 91 18 29 18 1.9 39 18 1.9
Teo 66 86 15 38 9 -9 38 9 .9
8ee 60 87 14 42 8 o9 42 8 o9
Yee 58 85 |8 13 129 132 |s 55 40 8 .9
1040 56 T2 11 64 44 Te6 38 9 .9
11ee 56 65 |8 10 s1 25 3.4 38 9 .9
12.6 52 63 848 47 21 2.7 38 8 .8
1340 56 58 8.8 43 27 3.1 38 8 o8
l4se 51 60 8e3 63 65 11 38 7 o7
1544 49 50 iR 7 47 4“0 |8 5 28 7 o7
1640 49 41 Set 44 20 244 1% 7 o7
1740 48 44 5.7 43 13 145 41 9 1.0
1840 49 56 7o 42 13 1.5 | 51 - [E 9
194, 48 53 649 44 8 1.0 | 120 - IE 35
2040 67 47 640 45 16 19 | 60 18 2.9
21.. 46 34 442 16 48 6.0 ‘ 50 16 2.2
22 o7 41 5.2 41 33 346 | 58 20 3.1
234, 57 55 18 8 40 28 3.0 59 20 3.2
264 49 45 |8 6 40 34 3.7 84 67 11
2% 48 50 |B 6 40 35 8 6 ! 59 22 345
i
264 7 70 13 39 30 3.2 | 46 19 244
274, 51 57 748 38 23 2.4 | 45 20 2.4
2840 47 48 641 39 28 2.9 | 44 20 2.4
2940 44 44 5.2 56 20 3.0 | 42 19 2.2
304, 44 42 540 42 51 5.8 42 19 |8 2
31ee 44 36 4e3 39 32 S - - -
Total 2379 - 4112.7 1499 - 17640 1417 - 107.7
Total discharge for year (cfs-dayB8)....... .ccuu-ue ceeeranenen O 17957
Total load for year (tOm8).........vevevveciaenncreennrecnceocanss 7350.1

E Estimated.
8 Computed by subdividing day.

B Computed from estimated-concentration graph.
C Composite period.
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54 QUALITY OF SURFACE WATERS, 1960

TURKEY RIVER BASIN--Continued
5-4125, TURKEY RIVER AT GARBER, IOWA--Continued
Suspended sediment, water year October 1959 to September 1960

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Doy | g | Mean Mean | Mean
is- ean i ean
ch.rge concens TOI‘I' Ch.fg‘ concen= Ton. c:-:-g. concen- Ton.
tration per tration per trati per
(cfs) day (cfs) day (cfs) ation da
(ppm) (ppm) (ppm) Y
lee 905 205 501 380 10 10 640 79 137
2., 775 110 230 367 14 14 700 66 125
3ee 750 94 190 359 17 16 675 52 95
boo 700 64 121 1780 2300 !5 16300 650 41 72
See 725 100 196 3710 2280 |S 23300 650 30 53
beo 700 115 217 3200 720 6220 560 40 60
Tee 700 90 170 2480 415 2780 510 “9 67
Bee 675 55 100 1840 220 1090 460 46 57
Yoo 620 69 116 1650 130 579 . 450 44 53
10ee 590 64 102 1590 150 644 500 46 62
1les 557 48 T2 1530 98 405 528 47 67
1240 514 32 44 1500 75 304 538 38 55
13,0 505 40 55 1590 86 370 519 29 41
lboe 486 54 71 1260 65 221 491 26 34
1540 472 48 61 1020 53 146 486 22 29
444 41 49 900 E 100 491 20 27
417 31 35 800 E 2600 486 19 25
398 21 23 1000 E 3500 472 17 22
385 22 23 1200 -= € 2400 453 15 18
359 23 22 1500 400 1620 444 17 20
351 24 23 1200 400 1300 4hb 19 23
338 43 39 1020 260 716 430 20 23
440 62 T4 8718 105 249 403 20 22
453 51 62 840 T4 168 435 20 23
449 42 51 800 44 95 426 19 22
449 33 4D 700 45 85 557 200 |s 377
426 30 35 640 45 78 1320 1080 3850
363 28 27 560 46 70 2260 1400 |[S 8760
403 26 28 500 49 66 3360 1100 10000
394 24 26 560 64 97 2960 550 (S 4820
408 17 19 - et - 1910 200 1000
16151 - 2822 37354 - 65543 25208 - 30039
JANUARY FEBRUARY MARCH
lee 1470 80 3ls 520 36 51 370 24 24
240 1200 68 220 500 38 51 350 14 13
3e0 860 56 130 480 41 53 350 29 27
boo 950 25 64 500 42 57 340 44 40
See 1100 7 21 510 42 58 330 32 29
1200 8 26 500 50 68 320 19 16
1100 10 30 480 58 75 310 18 15
1000 16 43 470 125 158 295 18 14
900 21 51 480 190 246 290 26 20
850 18 41 510 125 172 280 33 25
800 14 30 600 80 130 280 34 26
4000 2350 |A 25400 560 41 - 62 280 34 26
5630 -- IE 38000 480 46 60 280 25 19
2050 680 3760 440 50 59 280 16 12
1400 300 1130 460 46 57 280 21 16
16ee 1000 210 567 430 43 50 290 20 16
1740 850 120 275 420 47 53 290 20 16
18es 940 110 279 420 51 58 300 18 15
19«0 1100 60 178 410 73 81 300 23 19
20es 1000 15 40 410 72 80 310 35 29
21ee 900 13 32 410 n 79 310 33 28
2240 820 11 24 400 47 51 310 33 28
2340 760 14 29 400 23 25 310 33 28
2400 720 16 31 390 22 23 310 38 32
2540 680 16 29 390 20 21 290 44 34
2600 640 16 28 380 19 19 280 51 39
27«0 600 20 32 380 18 18 1500 2200 8910
2840 590 23 37 370 26 26 7000 3800 71800
29es 560 33 50 370 33 33 14600 3280 129000
30a0 550 43 64 - et - 17900 3080 149000
3lee 520 40 56 - - - 8780 2880 68300
Total 36740 - 71015 13070 - 1974 57715 - 427616

E Estimated.
8 Computed by subdividing day.
A Computed from partly estimated concentration graph,
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TURKEY RIVER BASIN--Continued
5-4125. TURKEY RIVER AT GARBER, IOWA--Continued

Suspended sediment, water year October 1859 to September 1960--Continued
APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Da Mean ™ Mean Mean
v dis- ean Tons dis- Mean Tons dis- Mean Tons
charge concen-~ per charge | concen- per charge | concen- per
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
les 4300 1780 20700 4900 1600 |A 21200 3760 7420 |S 144000
3120 980 8260 3120 500 4210 4900 11400 |S 168000
2540 560 3840 2540 385 2640 2620 2900 20500
2220 400 2400 2140 420 2630 2070 740 4140
1790 320 1550 1930 240 1250 1760 480 2280
6o 1520 370 1520 7550 4980 |S 153000 1520 365 1500
Tes 1340 340 1230 15400 3100 129000 1370 290 1070
Bese 1220 280 922 11800 1800 57400 1280 230 795
Gee 1070 120 347 7240 1050 20500 1190 185 594
10.. 962 97 252 4600 690 8570 1160 195 611
910 66 162 3660 480 4740 1160 195 611
860 70 163 3030 320 2620 1100 140 416
835 60 135 2620 275 1950 1070 125 361
835 75 169 2380 245 1570 1020 110 303
910 91 224 2070 205 1150 1580 99 422
1130 190 580 3170 5200 S 86600 1280 2070 S 7780
6720 4860 |S 67200 4020 4400 |S 53700 990 2300 6150
8320 2830 63600 2700 710 5180 1340 740 IS 3090
5000 1270 17100 2620 400 2830 1280 550 1900
3300 670 5970 2540 700 (A 4800 1130 380 A 1160
2780 480 3600 3300 1300 |A 11600 1250 360 [A 1220
2300 365 2270 2860 570 4400 1160 240 752
2000 245 1320 2700 330 2410 1190 310 |A 996
1720 190 882 2460 600 |A 3990 1520 1050 |S 4470
1550 175 732 2300 1400 (A 8690 3300 3280 |A 29200
1930 1110 (S 5930 2000 410 2210 2380 1100 7070
2070 470 2630 1930 230 1200 1490 550 2210
1680 250 1130 1930 170 886 2380 5360 |S 38600
1550 150 628 1930 175 912 1580 2910 12400
3300 1630 |S 19500 1760 155 737 2140 2510 |S 15300
- et - 1580 115 491 - - -
67782 - 234946 114780 - 602866 51970 - 477901
JuLy AUGUST SEPTEMBER
les 1460 760 3000 446 110 132 526 190 270
2 1190 390 1250 418 110 126 450 150 182
3 1070 270 780 446 140 |A 169 395 110 117
4 990 210 561 504 260 |A 354 366 96 95
5 962 180 468 430 120 (A 139 330 97 86
6es 910 160 393 403 85 92 330 115 102
Tee 835 140 316 475 230 |s 411 307 95 79
8ee 785 82 176 635 420 120 2% 90 71
Yoo 760 84 172 522 240 |A 338 284 73 56
10, 760 115 236 660 360 (A 642 278 67 50
11les 735 110 218 492 145 193 259 54 38
12 735 135 268 422 140 160 281 79 60
13 835 480 (A 1080 391 110 116 262 57 40
lbee 685 270 499 391 100 106 262 55 39
1540 635 170 2% 418 98 111 262 70 50
16e0 588 155 246 395 90 96 265 T4 53
1760 574 150 232 373 87 88 288 79 61
1840 566 150 229 530 2720 S 4260 317 80 |A 68
19 552 135 20 600 1150 [$ 1940 685 1420 |S 2800
522 110 155 1010 1760 |S 5120 418 240 271
496 115 156 735 1000 1980 362 110 108
475 105 135 556 315 473 446 320 385
1100 5290 |S 18900 462 180 225 517 370 516
835 1200 2710 410 135 149 735 600 1190
810 2010 |S 5810 384 89 92 962 570 1480
785 2130 S 4710 369 110 110 1 860 380 882
760 1800 |S 3840 362 92 90 i 1070 650 1880
660 %30 766 373 110 11 | 760 260 534
566 225 344 588 800 1270 I 635 150 257
513 180 269 548 280 416 L 566 110 l68
471 135 172 479 160 207 i - - -
|
Total| 23620 -- 48559 15227 - 20432 | 13772 -- 11988
|
Total discharge for year (cfs-days) . 473389

Total load for year (toms).
8 Computed by subdividing day.
A Computed from partly estimted concentration graph,

1995701
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QUALITY OF SURFACE WATERS, 1960
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HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

ROCK RIVER BASIN--Continued

5-4335. YELLOWSTONE RIVER NEAR BLANCHARDVILLE, WIS.-~Continued

Suspended sediment, water year October 1858 to September 1960

58

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day Mean ™ Mean ™ Mean M
dis~ lean dis~ ean dis~ ean
charge | concen- T;:;' charge | concen- T:;‘ charge | concen- T:;‘
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
lee 10.7 33 1.0 21 13 0.7 14 13 Oe5
2e0 124 26 9 1945 13 |B o7 14 15 .6
3es 12.1 24 8 18.6 13 |B X 15.0 18 7
bas 13.2 25 IS 1.0 32 23 240 154 [C 19 8
See 28 - |E 12 34 22 2.0 150 [C 19 .8
bes 28 -~ [E 50 28 C 30 2 14e6 |C 19 7
Tos 31 T4 602 26 C 30 2 1442 (C 19 7
Bae 29 48 3.8 26 C 30 2 1462 |C 19 o7
Yoo 26 47 343 26 C 30 2 13.9C 19 o7
10ee 21 35 240 24 C 30 2 13.9{C 19 o7
1lee 1846 32 le6 22 7 LT 13.9 {C 19 7
124 17.0|C 29 1 21 15 «8 13.9 {C 19 7
1340 17.0|C 29 1 20 20 1.1 13.5 [C 19 7
ldee 16.2 |C 29 1 19 C 25 1 135 16 6
1540 15.8 |C 29 1 18 C 25 1 1345 [C 13 o5
1600 1544 |C 29 1 17 C 25 1 13¢5 [C 13 o5
170 1462 |C 29 1 16 C 25 1 13.2 [C 13 o5
1 13.9|C 29 1 16 C 25 1 12.8 |C 13 b
196 13.9 |C 29 1 16 C 25 1 1244 € 13 3
20es 13.9 |C 29 1 16 < 25 1 12 C 13 o4
2lee 13.2 |C 29 1 16 C 25 1 12 c 13 o4
2200 13.2 23 o8 17 (€ 25 1 12 C 13 o
2340 41 -~ |E 30 17 < 25 1 11 10 3
2440 40 -~ |E 10 16 IC 15 .6 11 10 o3
25ee 34 75 (A 7 15 < 15 6 11 10 3
2600 30 68 5¢5 15 C 15 o6 1606 -~ |E 3
2700 28 C 73 6 14 C 15 6 90 -- |E 310
28ae 24 C 73 5 14 C 15 6 52 - [E 40
2940 23 C 73 4 13 (o 15 o5 36 13 le3
3040 21 o 73 4 14 C 15 5 30 3 2
3les 18+6 |C 7 &4 - - - 25 7 5
Total 66343 - 16849 587.1 - 32.4 583 - 37040
JANUARY FEBRUARY MARCH
lee 23 11 |B 0.7 1642 10 0.6 11 19 046
240 21 15 o8 15.8 12 5 11 48 let
3es 19 18 9 158 10 L 11 56 le6
bee 18 22 lel 154 |C 14 .6 11 32 1.0
S5ee 17 21 1.0 15.8 |C 14 o6 11 25 o7
17 14 6 1548 [C 14 6 11 23 o7
17 13 b 1540 |C 14 o6 11 17 5
16 17 o7 15 |C 14 6 11 < 18 5
16 17 7 14 < 14 o5 10 < 18 o5
16 15 o6 9.7 |C 14 b 10 < 18 5
1646 14 o6 13 < 13 3 10 < 18 5
736 2010 s 4960 15 C 13 5 10 C 18 5
130 488 (S 421 15 C 13 5 10 € 18 o5
32 22 149 14 C 13 5 10 C 18 o5
29 15 1e2 14 C 13 o5 10 C 18 5
26 12 o8 14 < 13 5 10 C 18 5
23 11 o7 14 11 b 10 < 18 o5
22 12 o7 13 8 .3 10 (€ 31 o8
21 15 o8 13 8 3 10 i€ 31 o8
20 19 1.0 12 14 oh 10 < 31 B8
19.5 23 1.2 12 11 b 10 C 31 o8
18.6 22 lel 12 17 L) 10 C 31 8
18.6 27 let 12 23 o7 10 C 31 o8
1846 33 le6 12 14 4 10 < 31 -8
18.6 30 1e5 12 14 L 10 i< 3l 8
18.2 26 1e3 12 15 5 11 |9 a1 9
17.8 25 1.2 12 22 7 20 50 (B 4
174 17 o8 12 21 o7 77 684 S 234
1646 11 5 12 15 5 680 26400 | 7500
1646 7 3 - - - 350 571 |s 1060
1646 8 o4 bl - - 76 lag 30
Total 143207 - 540747 393.5 - 1444 1472 - 884648
E Estimated. B Computed from estimated coacentratioa graph.

S Computed by subdividing day.

C Composite period.



60 QUALITY OF SURFACE WATERS, 1960
ROCK RIVER BASIN--Continued
5-4335. YELLOWSTONE RIVER NEAR BLANCHARDVILLE, WIS.--Continued
Suspended-sediment, water year October 1959 to September 1960--Continued
T
‘» APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Day Mean M Mean M Mean "
dis- ean dis- ean dis- ean
charge concen- 1;:;;5 charge concen= 1;0;;' charge concen= 1;;:':5
(cfs) tration da (cfs) tration da (cfs) tration da
. (ppm) Y (ppm) Y (ppm) d
lee 62 110 18 32 33 248 33 53 4e7
200 70 101 19 31 30 (B 2 32 50 4e3
3eo 52 69 9e7 29 25 B 2 31 39 3.3
boe 46 50 6s2 28 25 |B 2 31 47 349
See 40 28 340 33 40 |S 445 31 37 361
6ee 39 30 342 160 1450 |5 933 29 35 B 3
Tee 35 C 21 2 151 510 |s 308 29 35 B 3
Bee 32 C 21 2 85 56 13 29 35 B 3
9ee 30 C 21 2 70 31 548 28 48 346
10s4 29 C 21 2 60 30 4e9 28 C 52 4
11lee 30 -~ |E 2 52 29 4ol 29 C 52 4
1240 29 3 2 47 28 3e6 30 c 52 4
1340 28 E 2 46 25 |B 3 30 C 52 4
lbee 28 E 2 42 25 |B 3 29 C 52 4
1540 26 == |E 1 40 21 23 28 c 52 4
1640 29 -- |E 3 49 55 IS Te7 29 C 52 4
1760 55 E 5 52 60 |B 8 28 C 52 4
18ee 41 32 40 30 (B 3 27 C 52 4
190 36 247 52 81 S 14 26 C 52 4
2044 34 C 30 3 52 73 13 26 == |E 4
2les 34 C 30 3 63 -- |E 18 27 -= |E 4
22es 30 C 30 2 51 55 Te6 26 - |E 4
230 29 jc 30 2 46 49 641 29 -~ |E 4
2440 28 C 30 2 42 54 641 27 =~ IE 4
25¢ 0 29 C 30 2 40 60 6e5 24 80 52
26e0 32 (o 30 3 42 53 640 24 103 6e7
27es 27 37 247 40 44 4eB 24 108 7.0
28ee 26 27 1.9 38 49 540 101 - |[E 500
29e s 26 33 243 38 38 39 30 -= € 12
30es 43 40 (A 5 36 35 3eb 28 131 10
3les - - - 33 43 3.8 — - -—
Total 1075 - 11849 1620 - 140749 923 - 63248
JULY AUGUST SEPTEMBER
) 27 120 |B 9 1764 60 248 1642 57 245
2es 36 -= IE 120 17.8 60 2.9 15.8 68 2.9
3es 46 -~ |E 100 23 60 3.7 154 78 362
bas 27 116 Bel 1Bs6 57 209 154 66 247
See 25 d 88 6 17.8 58 2.8 15+4 69 249
24 d 88 6 17.8 59 2.8 15¢4 70 2.9
24 C 88 6 22 70 |A 4 15.0 88 346
23 C 88 6 1842 52 246 154 92 3.8
23 d 88 6 20 60 32 1406 86 3et
24 C B8 6 1842 68 3.3
24 C 88 6 1744 69 3.2 1466 68 247
43 566 |S 191 170 72 343 l4e6 72 2.8
30 487 |S 46 17.0 75 |B 3 1446 99 3.9
24 94 61 1945 68 346 l4e6 95 B 4
22 90 8 5 17.8 55 246 1446 73 2.9
22 112 6e6 17.0 40 1B 2 1740 45 2.1
21 110 662 1646 32 let 174 27 1e3
24 121 7.8 166 30 le3 122 == |E 800
23 70 443 53 -- |E 200 69 == |E 130
20 50 [B 3 24 64 4ol 24 90 (B 6
19.9 55 |B 3 20 -- |E 3 20 50 267
19.5 58 340 18.6 E 2 21 46 246
19.5 62 343 17.8 E 3 23 -~ E 3
19.0 60 31 1744 -= |E 3 37 ~-= |E 25
23 75 (B 6 17.0 64 2.9 28 100 |A 8
26 95 (A 7 1646 75 3e4 22 | 45 247
20 63 34 16e2 68 340 19.9 28 1.5
19.5 68 346 1646 47 241 19.0 25 B 1
18.6 61 3el 26 -~ |E 6 1846 25 |B 1
18.2 55 B 3 17.8 50 204 182 25 |B 1
17.8 55 |B 3 1740 69 32 - - -
75340 - 59649 607 - 2895 70203 - 1035.5

Total discharge for year (Cf8-dayd)......ceeceseevscenccranananensss
Total 10ad fOr year (tONB).u...cceeueaesoonsorosssouoecosnneasnnsas

... 18921.7

E Estimated
A Computed from partly estimated concentration graph.
B Computed from estimated concentration graph.
C Composite period.
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QUALITY OF SURFACE WATERS, 1860
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HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

ROCK RIVER BASIN--Continued
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5-4360. MOUNT VERNON CREEK NEAR MOUNT VERNON, WIS,--Continued

Suspended sediment, water year October 1959 to September 1960

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day Mean " Mean - Mean ™
dis~ an dis~ lean dis- san
charge | concen- Tp';':‘ charge | concen- T:e':. charge | concen- Tp‘:':_’
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
leo 13 C 20 0.7 17 29 13 15 C 14 0eb
2ee 13 C 20 o7 16 28 le2 15 C 14 6
3ee 14 C 20 8 16 -- |E 1 16 IC 1a 6
Geso 13 C 20 7 32 - |E 11 17 C 14 .6
See 31 135 |S 14 38 -= IE 12 16 \d 14 6
29 36 |S 3.7 22 -~ |E 2 15 Ic 14 6
27 4% IS 346 21 C 24 1 15 \d 14 6
22 37 242 19 C 264 1 15 C 14 o6
21 28 1.6 20 C 24 1 15 C 14 6
16 19 8 19 C 24 1 15 C 14 .6
16 20 9 18 C 24 1 15 C 14 7
15 20 o8 18 C 24 1 15 C 14 o7
15 18 7 18 C 31 2 15 C 14 o7
15 C 24 17 C 31 1 15 C 1a o7
la C 24 1 17 C 31 1 15 14 o6
16 (¢ 24 .9 17 C 31 1 16 C 12 5
16 C 264 9 16 C 31 1 15 C 12 5
14 C 26 .9 16 C 31 1 14 C 12 %
16 C 26 9 16 C 31 1 14 C 12 b
14 C 26 9 16 23 1.0 14 C 12 %
14 C 26 "9 17 11 5 13 C 12 Ty
14 C 24 9 17 16 o7 13 Ic 12 %
27 - |E 10 17 18 |8 8 13 C 12 oh
62 - |E 7 17 C 17 o8 13 C 12 ol
28 == iE 3 16 C 17 o7 pT8 10 6
21 o 28 2 15 iC 17 o7 16 16 7
20 < 28 2 15 iC 17 7 47 -= € 30
18 C 28 1 15 IC 17 o7 73 150 (B 40
17 [ 28 1 15 C 17 o7 26 41 249
17 |C 28 1 15 C 17 .7 19 25 1.3
17 ¢ 28 1 - - - 17 19 .
579 - 675 548 - 5045 566 - 89.4
JANUARY FEBRUARY MARCH
leo 17 C 18 0.8 18 17 0.8 16 C 7 043
240 46 C 18 8 18 18 9 16 C 7 *3
3ee 16 C 18 8 18 16 8 16 C 7 3
Geoo 16 IC 18 8 18 13 6 16 C 7 3
Ses 15 C 18 o7 18 C 17 8 16 C 7 o3
15 C 18 7 18 id 17 8 16 C 7 3
15 C 18 o7 18 C 17 8 15 |C 7 3
15 i 18 o7 18 C 17 «8 15 C 7 3
15 c 18 o7 18 IC 17 8 15 C 7 3
15 | 18 o7 17 38 (S 1e9 15 C 7 3
16 7 o3 18 185 840 15 IC 7 o3
200 450 |8 440 18 84 Gel 15 C 7 «3
180 280 |8 390 17 1s .6 15 C 7 3
27 12 9 17 C 16 6 15 C 7 3
22 5 o3 17 C 1a 6 15 C 7 o3
21 8 [B 4 17 C 16 6 15 C 7 3
20 21 1.1 17 C 1s o6 15 C 7 3
20 €16 .9 16 IC 16 .5 is | 7 .3
19 C 16 8 16 C 14 6 15 C 7 3
19 C 16 8 16 < 16 -6 15 C 7 3
19 C 16 8 16 C 14 6 15 C n o6
18 C 16 8 16 C 16 o6 15 C 11 b
18 Ic 16 8 16 C 14 b 15 C 11 o4
18 C 18 9 16 C 13 6 15 C 11 o4
18 C 18 9 16 C 16 .6 15 C 11 %
18 C T (8 9 16 \d 13 6 15 C 11 b
18 C 18 9 16 C 13 18 14 |8 7
18 (o 18 9 16 21 30 80 (8 7
18 C 18 9 16 6 127 500 |8 340
18 [C 18 9 - - 270 480 |B 500
18 C 18 9 - - - 564 172 25
898 - 85245 192 - 31.2 895 - 88l.1
E Estimated. B Computed from estimated concentration graph.

8 Computed by subdividing day.

C Composite period.




64 QUALITY OF SURFACE WATERS, 1960
ROCK RIVER BASIN--Continued
5-4360. MOUNT VERNON CREEK NEAR MOUNT VERNON, WIS.--Continued
Suspended sediment, water year October 1959 to September 1960--Continued
APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Day Bﬁean M Mean ™ Mean Iy
g~ ean dis- ean dis- ean
charge concen- 1;;:;8 charge concen- Toe':.! charge concen- Tor;s
(cfs) tration da (cfs) tration :a (cfs) tration Ee
(ppm) Y (ppm) Y (ppm) =y
lee 38 96 9e8 27 62 445 26 20 le4
2a0 42 81 9e2 25 37 245 26 20 les
3ae 32 49 42 23 27 le7 25 23 1.6
bae 29 46 36 23 32 2.0 25 17 lel
See 27 47 EXys 25 33 2.2 25 13 9
Gee 26 49 3.4 112 191 |s 91 24 18 12
Tee 25 45 340 80 167 IS 45 24 26 le7
Boe 24 39 245 46 56 7.0 24 23 le5
Yoo 23 39 244 42 41 4e6 24 23 le5
104 23 39 264 36 26 245 24 18 le2
11lse 24 42 2.7 32 37 3.2 24 C 24 2
1240 23 46 2.8 29 46 3.6 24 C 24 2
13¢e 23 48 3.0 29 57 445 25 C 24 2
lbdee 23 44 2e7 28 34 246 24 C 24 2
15¢¢ 23 37 243 27 55 4e0 24 C 24 2
160 25 50 304 33 64 547 28 50 |A 5
1760 54 175 30 82 35 440 24 C 35 2
184 31 113 ErYY 29 30 243 25 C 35 2
1940 25 66 bel 46 26 |S 3.7 24 [« 35 2
2040 25 26 1.8 38 27 248 23 C 35 2
21es 26 37 246 39 38 440 23 C 35 2
2240 24 48 3ol 31 33 2.8 23 < 35 2
23e0 23 34 2el 29 47 3e7 24 C 35 2
2440 22 26 145 28 41 3.1 23 C 35 2
250 23 25 1le6 27 30 2.2 22 C 35 2
2600 27 34 265 27 30 242 22 C 35 2
270 23 28 1.7 27 25 1.8 22 43 246
28ee 22 24 le4 27 13 9 25 67 4e5
2% 23 18 lel 28 22 1.7 24 57 3.7
30ee 51 248 39 28 71 504 23 48 3.0
31 - - - 26 32 2.2 - - -
Total 829 - 16340 1089 -= 22944 723 - 6245
Jury AUGUST SEPTEMBER
leo 23 60 4 20 17 0.9 17 22 1.0
200 32 - 15 21 l6 9 17 19 9
30 76 - 120 22 26 1.5 18 24 le2
ben 24 78 540 21 22 le2 17 24 lel
See 22 C 61 4 20 16 9 17 26 le2
22 C 61 4 20 15 o8 17 51 2e3
21 C 61 3 23 20 1.2 17 50 2.3
21 C 61 3 20 15 B o8 18 36 1.7
21 C 61 3 24 15 1.0 16 24 1.0
22 C 61 4 21 22 1,2 16 25 lel
22 < 51 3 19 18 9 16 26 lel
22 C 51 3 19 21 l.1 16 30 le3
22 C 51 3 19 30 1.5 16 20 9
22 [ 51 3 20 34 l.8 16 25 1.1
21 C 51 3 19 18 9 15 28 le1
21 C 51 3 19 25 le3 6 30 le3
21 C 51 3 19 28 le4 16 42 1.8
22 C 51 3 19 29 1e5 31 -- |E 35
22 4 51 3 20 33 le8 57 -= |E 110
22 C 51 3 21 28 le6 20 21 lel
22 C 23 1 20 27 le4 18 25 1.2
22 [ 23 1 19 33 le7 20 56 340
26 C 22 2 18 27 1.3 18 34 1.6
20 c 23 1 18 32 ls6 22 30 1.8
22 C 23 1 18 26 1.3 21 40 |B 2
32 4 23 2 18 21 1.0 17 33 15
21 C 23 1 17 29 1.3 17 58 2e7
21 C 23 1 18 20 1.0 17 60 |B 3
21 C 23 1 24 27 17 17 49 242
21 C 23 1 18 18 9 16 45 |B 2
20 30 le6 18 34 l.6 - - fated
Total 749 - 20846 18945
Total discharge for year (cfs-days).. 8552.0
2864.0

Total load for year (tons)......

E Estimated
S Computed by subdividing day.

A Computed from partly estimated concentration graph
B Computed from estimated concentration graph
C Composite period.
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é8 QUALITY OF SURFACE WATERS, 1860
IOWA RIVER BASIN--Continued
5~4495, IOWA RIVER NEAR ROWAN, IOWA--Continued
d sediment, water year October 1959 to September 1960
OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Dey dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | concen- char, concen- ha concen-
A per 'ge per charge o per
(cfs) tration day (cfs) tration day (cfs) tration da
(ppm) (ppm) (ppm) Y
lea 60 30 4e9 45 5 0e6 63 36 6el
200 54 38 545 44 10 1.2 68 27 5.0
3ee 52 43 640 42 14 1.6 70 18 3.4
ben 53 47 67 45 8 1.0 T2 30 548
See 58 53 8e3 62 10 1.7 70 42 749
bee 56 46 7.0 45 13 le6 64 40 649
Tee 49 51 6e7 52 16 2.2 58 38 640
- 44 43 5e1 58 20 3.1 54 28 4el
Ges &6 38 407 63 24 44 50 17 243
1040 43 49 57 70 27 5¢1 47 30 3.8
11.. 42 47 53 76 28 57 46 40 5.0
1240 40 45 4e9 82 28 6e2 46 52 65
1340 37 40 40 84 25 5.7 46 45 546
l4ee 37 60 640 80 22 be8 46 38 4e7
15¢0 35 55 52 74 27 S5e4 48 31 40
16e0 34 40 3.7 66 32 5.7 49 22 249
17.. 33 25 242 63 25 b4e3 51 14 1.9
184 32 20 le7 60 18 2.9 49 12 leb
190 32 16 1e6 61 19 3.1 49 10 le3
20ee 32 14 1e2 62 20 3.3 48 14 1.8
2les 33 12 lel 64 20 3.5 48 17 242
22es 34 10 .9 66 21 3.7 47 14 1.8
234 34 8 o7 70 20 3.8 47 10 1le3
2440 35 6 o6 70 19 346 b4 11 1e3
2540 37 L] 6 66 24 443 43 12 1.4
26e0 38 5 o5 57 30 Ge6 50 14 1.9
2740 41 5 o6 52 30 Ge2 73 16 3.2
280 42 & 5 50 30 440 174 35 16
29ee 42 6 7 54 30 Gob 309 53 44
b4 8 1.0 58 33 5.2 300 34 28
31ee 45 6 .7 - - - 250 14 9e5
Total 1294 - 10401 1841 - 11046 2479 e 197.2
JANUARY FEBRUARY MARCH
lae 220 14 843 70 20 3.8 24 56 3e6
200 170 14 6o 70 20 3.8 23 62 3.9
3ae 140 lg 543 70 16 3.0 22 35 2.1
bGeo 110 14 Ge2 70 12 243 22 8 5
See 92 13 3.2 70 7T 1.3 21 32 1.8
bee 100 26 Te0 70 6 lel 21 33 1.9
Teo 115 38 12 72 7 le4 21 34 1.9
8ee 130 34 12 82 8 1.8 21 36 2.0
Yea 130 31 11 99 10 2.7 22 28 1.7
104 125 27 9l 76 8 le6 23 19 1.2
11.0 120 23 Te5 60 5 8 23 18 lel
12448 110 19 56 54 6 9 23 18 lel
1340 105 24 648 48 7T 9 23 12 o7
lbee 105 30 845 45 10 1.2 23 5 3
1540 105 27 1.7 43 13 1.5 23 6 o4
16.e 104 24 67 41 10 1.1 23 6 oh
1740 103 25 7.0 40 7 8 24 5 3
184 102 26 Te2 38 16 les 24 4 o3
19.. 100 24 6e5 37 26 246 24 3 2
2040 95 22 546 35 19 1.8 25 15 1.0
2lee 93 20 540 34 15 leb 26 27 1.9
2240 90 18 bots 33 11 1.0 26 20 let
23e0 87 15 3.5 32 10 9 27 12 9
26400 85 27 6.2 30 10 o8 28 18 1.4
2540 80 39 Bats 29 17 1.3 28 24 1.8
26e0 78 39 8.2 28 24 1.8 28 10 o8
27ee 77 40 Be3 27 31 243 80 35 Te6
28es 75 40 8el 25 41 248 700 95 180
2940 12 30 5.8 25 51 34 1600 115 497
3000 70 20 3.8 Ll - - 2300 170 1060
31.. 70 20 3.8 - - - 1840 105 522
Total 3258 - 213.1 1453 - 5147 7138 - 2301.2




HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

IOWA RIVER BASIN--Continued

_Suspended_sediment, wat

5-4495. IOWA RIVER NEAR ROWAN, IOWA--Continued

r _year October 1959 to September 1960--Continued

67

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Da Mean Mean — 7 ] Mean
Yy dis- Mean Tons dis- Mean Tons dis~ Mean Tons
charge | concen- per charge | concen- per charge | concen- o
(cfe) tration da (cfe) tration da (cfs) tration 5‘
(ppm) Y (ppm) Y (ppm) Y
1200 55 178 157 46 19 150 65 26
840 110 249 138 53 20 135 81 30
618 40 67 122 58 19 119 77 25
460 75 93 109 38 11 107 65 19
372 165 166 116 35 11 97 53 14
301 165 134 152 35 14 68 51 12
2646 95 63 261 51 36 82 41 9e1
209 35 20 285 83 64 76 40 Ba2
175 38 18 238 51 33 71 34 6e5
142 29 11 202 36 20 69 43 8.0
11.. 138 34 13 167 65 29 70 57 11
12¢0 133 30 11 144 62 24 68 73 13
13e0 119 29 9e3 130 60 21 67 66 12
l4ee 122 27 B9 117 50 16 63 67 11
1540 129 33 11 108 44 13 61 62 10
16ee 151 45 18 111 43 13 62 70 12
261 68 62 115 55 17 64 71 12
2646 38 25 122 56 18 87 91 21
209 33 19 185 55 27 s2 66 16
200 187 36 17 301 38 31 80 7% 16
2les 173 50 23 335 58 52 14 85 17
155 36 15 362 69 67 T4 65 13
139 37 la 372 T2 72 75 66 13
133 36 13 309 76 63 78 &8 14
250 126 40 14 301 76 62 67 73 13
2600 151 42 17 293 78 62 59 67 11
27ee 184 95 47 261 79 56 53 54 Te7
28ee 159 54 23 231 66 41 50 53 T2
2%ee 147 56 21 209 86 49 49 57 Te5
3040 152 48 20 187 86 43 46 31 3.9
31e. - -— - 166 100 45 - - -
Total 7777 - 140042 6306 - 1068 2333 - 399.1
JuLyY AUGUST SEPTEMBER
les 42 38 443 15 76 3.1 29 50 3.9
240 39 49 522 14 76 2.9 22 39 243
3ee 37 38 3.8 14 82 3.l 19 48 2.5
Ges 37 39 349 14 44 1.7 17 39 1.8
See 36 39 3.8 13 94 3.3 15 57 243
34 35 3.2 14 81 3.1 14 59 2.2
32 30 246 15 94 3.8 13 62 242
30 23 1.9 15 94 3.8 13 70 245
29 38 3.0 15 76 3.1 13 71 2.5
29 35 2.7 15 70 2.8 13 8 240
29 32 245 15 73 3.0 12 69 242
26 36 245 14 72 2.7 12 44 leg
28 34 2.6 14 72 2.7 12 48 Le6
25 38 246 16 71 3.1 12 43 leg
22 33 2.0 16 82 3.5 12 46 1.5
22 46 2.7 15 68 248 12 50 le6
20 31 1.7 16 80 345 12 67 2.2
22 40 24 22 91 544 17 73 3e4
22 39 2.3 30 92 7.5 19 73 3.7
20 42 243 25 90 6el 18 57 248
17 42 1.9 22 90 53 16 59 2.5
18 41 240 19 88 445 19 92 47
19 67 264 18 71 3.5 23 79 4e9
19 52 247 16 89 3.8 33 71 643
18 51 245 15 79 3.2 36 50 4e9
18 48 243 16 81 3,1 28 62 4o
18 48 243 13 81 2.8 24 68 4ot
18 63 3.1 18 130 603 20 65 3.5
14 51 1.9 44 130 15 17 52 244
14 42 le6 39 96 10 16 48 2.1
14 55 2.1 39 73 Te? - - -
Total 768 had 82.8 584 - 13642 538 -— B86.4
Total discharge for year (cfs-days) 35769

6150.6
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HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

IOWA RIVER BASIN--Continued

5-4545. IOWA RIVER AT IOWA CITY, IOWA--Continued

69

s ded sediment, water year October 1959 to September 1960
OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day Ncll:an M Mean ™ Mean "
is- ean dig- ean dis- ean
charge concen- 1;:';5 charge concen- T“;' charge concen- T°‘:’
(cfs) tration day (cfs) tration :u (cfs) tration 5:
(ppm) (ppm) o (ppm) 4
lee 502 66 89 633 16 27 988 9 24
204 480 67 87 565 264 a7 795 16 34
3ee 484 64 84 543 13 19 795 11 24
bou 462 65 81 1370 220 S 1410 890 14 34
See 723 135 264 3460 370 3460 1020 8 22
6o 1000 130 351 3280 140 1240 1060 10 29
Tee 1340 155 561 3280 55 487 1060 19 54
Bas 1400 105 397 2770 50 374 1060 13 37
e 1120 90 272 2050 36 199 1060 12 34
10s0 645 61 106 1770 42 201 1060 16 46
1les 416 49 55 1740 50 235 1060 24 69
1244 570 59 91 1550 47 197 1060 13 37
136, 449 68 82 1340 52 188 1060 13 37
lbes 459 60 T4 1300 54 190 922 23 57
1540 495 62 83 1300 50 176 795 15 32
16es 581 65 102 1160 53 166 795 13 28
17ee 493 58 77 858 46 107 795 12 26
18ee 473 78 100 645 39 68 765 12 25
19+ 450 98 119 575 35 54 765 14 29
20e0 553 49 73 580 28 44 765 9 19
2les 480 35 45 609 60 99 795 17 36
22e4 415 58 65 795 26 56 795 16 34
2344 600 42 68 1020 23 63 795 42 90
2400 711 26 50 1160 29 91 795 18 39
25e0 693 42 79 1160 22 69 795 18 39
260 693 18 34 1200 34 110 890 200 481
2Tae 693 14 26 1160 16 50 1400 250 945
2840 723 12 23 1160 8 25 1810 360 1760
ri ey 669 10 18 1120 7 21 2290 265 1640
304s 657 12 21 1160 7 22 2370 115 736
3les 663 15 27 - - - 2370 77 493
Total 20092 - 3604 41313 4[ - 9485 33675 - 6990
JANUARY FEBRUARY MARCH
les 2370 60 384 4300 55 639 1060 24 69
240 2290 50 309 3640 39 384 1060 14 40
3es 2210 37 221 3370 35 318 988 48 128
Ges 2210 43 257 2850 30 231 922 11 27
S5ee 1850 50 250 2610 20 141 825 53 118
Gee 1300 46 162 2290 23 142 825 40 89
Tee 1090 36 106 2290 24 149 825 18 40
Bee 825 26 58 2050 31 172 795 8 17
e 825 58 129 1850 33 165 795 11 24
10.. 825 60 134 1770 25 119 765 26 54
1lee 825 60 134 1810 17 83 795 11 24
1240 4040 1510 |S 21300 1400 16 61 765 11 23
13 5850 1010 |s 17600 890 19 46 765 8 17
lbes 1540 330 1370 890 22 53 765 14 29
156 1580 430 1830 ‘ 922 le 40 765 8 17
16ee 1930 315 |S 1870 1260 26 88 687 12 22
170 3640 370 3640 1400 16 60 669 9 16
18se 5550 240 3600 1400 29 110 669 9 16
1944 6940 345 H 6470 1400 38 144 681 9 17
20ee 7060 420 8010 1370 23 85 681 11 | 20
2lee 6940 395 7400 1370 35 129 687 9 17
22es 6940 400 7500 1370 24 89 693 11 21
23e0 7060 350 6670 1300 25 88 693 18 34
24ee 6940 340 6370 1090 24 71 699 32 60
2500 6940 305 5720 1090 14 41 693 22 41
2640 6820 240 4420 1090 10 29 | 747 20 40
27«0 6940 170 3190 1090 10 29 795 280 601
280 6580 135 2400 1090 15 44 i 1370 550 2000
2% e 5770 120 1870 1120 20 60 K 4680 575 9820
30ee 5880 100 1590 - - - 5950 590 10400
3lee 5440 70 1030 - - - 3400 480 4410
Total 127000 - 115994 50372 - L 3810 36509 - 28251

S Computed by subdividing day.



70 QUALITY OF SURFACE WATERS, 1860

IOWA RIVER BASIN--Continued
5-4545, IOWA RIVER AT IOWA CITY, IOWA--Continued

— — - - Suspended sediment, wat ber 1959 to September 1960--Continued
APRIL MAY JUNRE
siispended;;ﬁ-;;e;{ﬂ . 75;5pended sediment | | Susponded—udiment
Day Mean L;f 7T T Mean *MA T T 71 Mean 7"‘ R
dis-~ ean dis- ean dis- ean
charge concen- T°':‘ charge concen~ Tons charge concen- Tons
(cfs) tration :: (cfs) tration r‘ (cfs) tration r‘
(ppm) y (ppm) ay (ppm) 2y
2920 310 2440 8660 84 1960 6900 715 |S 14700
2560 290 2000 8550 91 2100 5790 1080 16900
1720 290 1350 8660 92 2150 5500 2940 |S 44700
3130 570 |S 6290 8660 79 1850 7120 2990 (A 57500
7090 540 10300 8660 82 1920 5700 2880 (S 48100
9580 490 12700 8770 370 |A 8760 4780 180 2320
9700 405 10600 5590 430 S 7560 6690 80 1450
9580 350 9050 2240 80 484 6690 62 1120
9580 330 8540 1340 40 145 6690 62 1120
9580 310 8020 1300 35 123 6690 57 1030
9580 270 €980 2920 190 |s 2040 6690 52 939
9580 235 6080 6450 90 1580 5790 51 798
9580 225 5820 6690 54 975 1520 180 739
9700 230 6020 6690 46 831 2080 180 1010
9580 310 8020 8690 41 741 5790 100 1560
9790 315 8330 6790 110 2020 6590 67 1190
9100 370 9090 6790 61 1120 6590 100 1780
8660 155 3620 6690 48 867 64950 98 1720
9700 155 4060 6690 48 867 5790 37 579
9700 160 4190 66390 60 1080 5500 43 639
9820 135 3580 6690 53 957 5500 51 758
9820 130 3450 6690 48 867 5230 44 622
9820 135 3580 6590 60 1070 3160 31 265
9820 145 3840 6690 57 1030 2680 42 281
9820 130 3450 6900 46 857 2320 45 282
9820 145 3840 6690 59 1070 2160 28 164
9820 130 3450 6690 43 777 2000 32 173
9820 115 3050 6690 50 903 1840 34 169
9820 120 3180 6590 47 836 1600 31 134
9580 125 3230 6590 68 1210 1480 29 116
- - - 6590 54 961 - - -
Total 258370 - 168150 198960 - 49711 143150 - 202858
JULY AUGUST SEPTEMBER
lee 1480 26 96 752 54 110 608 64 105
2a0 1480 30 120 644 67 117 612 52 86
3ee 1380 41 153 581 50 78 612 62 102
boo 1250 56 189 581 56 88 612 64 106
Sen 1200 57 185 581 55 86 612 62 102
1300 46 155 581 53 83 581 54 85
1160 45 141 572 71 110 516 56 78
902 46 112 568 56 86 430 52 60
1600 170 |A 734 572 55 85 445 53 b4
2000 165 891 558 56 84 426 62 71
1250 130 439 545 56 82 417 48 54
1800 400 1A 1940 541 56 82 509 61 84
2640 1080 |A 7700 554 55 82 279 72 54
2240 210 |A 1270 1730 150 |s 970 268 65 47
1840 105 522 4060 295 3230 204 56 30
2000 57 308 4060 315 3450 222 50 30
2000 65 351 46420 305 3640 314 51 43
1760 (1] 314 4870 225 2960 274 49 36
1430 68 263 4780 150 1940 264 58 41
1160 57 179 4690 160 2030 262 50 35
970 47 123 3800 85 872 283 59 45
910 60 147 2920 54 426 216 60 35
895 60 145 2850 62 477 462 110 137
850 59 135 2780 55 413 598 105 170
850 34 78 2320 56 351 436 105 124
858 58 - 134 1680 S4 245 670 100 181
850 55 126 1080 55 160 1000 93 251
850 51 117 1080 44 128 1120 100 303
850 43 99 1080 70 204 1120 100 303
843 43 98 1080 70 204 1300 89 313
836 36 81 808 58 127 - - -
Total 414346 - 17345 57718 - 23000 15672 - 3175
Total discharge for year (cfs-days) 1024265
Total load for year (toms),,. 632373

S Computed by subdividing day.
A Computed from partly estimated concentration graph.
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QUALITY OF SURFACE WATERS, 1960

5-4550, RALSTON CREEK AT IOWA CITY, IOWA

IOWA RIVER BASIN--Continued

LOCATION, ~~At gaging station at bridge on State Bighway 1, at east edge of Iowa City, Johnson
County, and 2.2 miles upstream from mouth.
DRAINAGE AREA,~-3,01 square miles.

RECORDS AVAILABLE,~~Sediment records:
EXTREMES, 1959-60.~-Sediment concentrations:

not determined,

Sediment loads:

days.
EXTREMES, 1952-60,--Sediment concentrations:

Maximum daily, 3,080 tons

daily, no flow on many days in 1953-59,

Sediment loads:

1953-59,
REMARKS, --Maximum observed sediment concentration during water year, 25,700 ppm Apr. 16,
of discharge for water year October 1959 to September 1960 given in WSP 1708,

by ice Nov. 15, 16, Nov, 28 to Dec., 1, Dec, 8-10, Jan, 4, 5, 22-25, Feb, 10-13, 20-26,

Maximum daily, 3,080 tons

Mar, 6-8, 16, 26-29,

April 1952 to September 1960,
Maximum daily, 8,240 ppm Jan, 12; minimum daily,

June 4; minimum daily, less than 0.05 ton on many
Maximum daily, 8,240 ppm Jan. 12, 1960; minimum

June 4, 1960; minimum daily, 0 tons on many days in

Records

Flow affected

Suspended sediment, water year October 1959 to September 1960
/Where no concentrations are reported, loads are estimated/

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day Mean M Mean M Mean M
dis- ean dis- ean dis- ean
charge | concen- T"e':’ charge concen- T"e':’ charge concen- T"':'s
(cfs) tration 5. (cfs) tration g‘ (cfs) tration 3: .
(ppm) Y (ppm) Y (ppm) v
lae 0.05 34 T 0.69 - T 0.87 fed Qel
2¢0 06 - T 55 - T +88 - ol
3ee «07 - T 60 - T 93 31 el
40 «85 150 |S 0ot 9e2 - 24 93 - o1
See 20 1010 |s 198 42 360 4al .88 34 o1
bee 23 940 |S 137 264 120 8 «80 - el
Tee 4e2 185 241 1.9 100 5 63 - el
Bee 242 130 .8 1.3 90 o3 «56 - ol
Gee 1.5 115 5 1.1 82 o2 e52 - T
104, 1.2 S0 o3 140 - .2 «54 34 T
1lea «84 70 .2 1.0 - 2 o958 - ol
1240 76 50 ol 1.0 - .2 093 57 o1
13.. 69 40 o1 1.0 - 2 «76 - ol
l4ee »66 38 o1 «93 - o1 72 — ol
15es 55 36 ol 86 - ol I .76 - 1
1640 «50 - ol +«80 - .l 72 51 el
17e0 o4l T 63 - ol «66 - ol
1840 37 T .88 - ol 57 - ol
190 «34 T 84 - ol «60 - .l
20.0 31 - T e84 - ol 63 - ol
2lee 30 - T 93 - ol 57 - ol
22e0 29 - T 1.3 150 (A 5 55 - ol
2340 1.8 135 |s 1.2 1.7 100 |A 5 1.0 42 ol
2400 «66 44 .l 2e4 280 (A 1.8 «93 - el
254a 57 34 ol 1.5 100 [A 4 «98 - 5
26sa .84 30 33 le2 80 3 «98 700 1.9
2Tee .93 - ol 140 50 ol 26 2570 273
28ee .72 ol .88 - ol 11 450 132
29es 69 ol ol 80 - .l 6ok 150 246
304, 60 75 .1 *86 - ol 3.8 100 1.0
3lee 80 - .l — - - 2.6 80 £Y-)
Total 66076 - 34240 44429 - 3545 69468 - 2949

S Computed by subdividing day.
T Less than 0,05 ton.
A Computed from partly estimated concentration graph.

233-902 O - 66 -6 |



HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS

IOWA RIVER BASIN--Continued

5-4550. RALSTON CREEK AT IOWA CITY, IOWA--Continued

Suspended sediment, water year October 1959 to September 1960--Continued
/Where no concentrations are reported, loads are estimated/

73

JANUARY FEBRUARY MARCH
Suspended sedi Suspended sediment Suspended sediment
Day Mean " Mean iy Mean v
dis- ean Tos dis- ean T dis- ean T
charge | concen- p;’ charge | concen- ];::-' charge | concen- :::.
(cfs) tration da (cfs) tration da (cfs) tration da
(ppm) v (ppm) v (ppm) d
lee 244 ~— 05 lel 30 Oel 0.72 - T
2ee 23 75 o5 lel 13 T «76 T
o0 le4 - 3 1.0 34 ol 76 T
beo 1.1 - 02 1ol 47 ol o72 T
Ses 95 - 2 let 45 2 69 - T
LIy 1.3 el 2 les 35 ol 72 T
Tee le2 hd o2 le1 29 ol «68 T
Bae «93 - o1 240 325 1.8 +70 T
Ges 298 - ol 1.6 175 o8 76 - T
10.0 98 - ol 243 96 6 72 18 T
1lee 4ot - 42 2.1 61 3 «69 T
120 75 8240 |S 1980 le8 66 .3 69 T
1340 11 650 19 1.6 66 3 69 T
léee 12 1110 |s 90 1.5 41 o2 69 - T
15ee 10 695 |S 26 145 25 ol 69 8 T
16e0 548 115 1.8 let 26 el 72 T
170 348 -— 1.0 lel 57 2 76 T
18ee 342 - o8 1.0 24 .1 °76 -~ T
19e0 3.0 - 6 .88 - T °76 15 T
2040 248 -— 6 92 - T 72 - T
2lee 248 - 6 «86 - T 76 - T
2240 247 - 5 «84 - T «80 12 T
23ee 245 - 4 82 - T o84 12 T
2400 203 - b «82 11 T «80 5 T
25e0 2.1 66 3 82 -~ T 76 - T
26es 1.6 - o3 82 - T 82 - T
27se 1.5 el 3 «80 - T 440 700 Teb
2Bes 1.3 - 2 «80 - T 15 1600 65
2%es 1e2 - o2 o 76 s T 50 3400 459
3064 1e3 - .2 - e - 30 500 41
3les 1.2 - .2 - -~ - 20 200 11
Total 165404 - 216749 35424 i S5e8 138.18 -— 58442
APRIL MAY JUNE
lee 15 - 440 246 - 0.7 21 2910 658
2es 11 - 2e4 240 - o4 6.8 750 14
3ee Bt - 146 1.7 el o3 3eb 140 1e3
beso Tel - 1.3 1.6 - 2 53 7200 3080
See 52 - .8 245 - 2e4 20 2570 381
6o 3.8 il .6 44 1710 |S 367 Tel 195 3e7
Teo 3e2 58 5 12 345 11 4o7 105 1.3
8o 2e8 45 o3 Tets 200 4s0 3.8 84 o9
Ges 2.0 - 3 562 100 les 248 81 6
1040 1.9 bl 3 440 - 1.0 246 58 o4
11ee 1.9 50 3 3.2 - o6 347 165 246
12+0 1.7 - o3 246 -- 5 10 400 12
13e0 1le7 - o3 243 58 ol 6els 150 3e4
lbaeo 240 - oy 1.9 67 3 400 110 1e2
1540 1.9 - o4 le7 72 3 3.4 110 1.0
16e0 21 2850 |S 840 6ol 885 (S 27 340 115 9
17ee 26 3800 |A 267 34 135 1le2 2.0 100 5
18.4 10 465 13 2484 55 4 342 75 6
19.. Tel - 640 264 90 o6 2.3 50 «3
2040 548 — 3e2 2.8 90 o7 2.0 52 3
4e2 135 1.5 246 78 5 1.9 48 o2
342 - 9 2.0 37 2 1le7 66 3
246 - o6 1.7 41 2 1.4 90 3
2e3 i 4 Seb 430 |s 19 1e2 84 o3
262 - o4 346 160 1.6 1.1 61 2
1.8 - 3 2.8 81 o6 «98 76 .2
1.5 - .2 264 8o 5 «93 58 ol
1.5 - .2 242 48 3 «93 58 .l
le9 - s l.8 - 3 +88 71 o2
646 - 24 le6 43 o2 #88 64 .2
-~ - | - 1.3 40 a - -~ ==
16609| - 117149 13945 -- 44349 177410 ~- 416641

8 Computed by subdividing day,
T Less than 0,05 ton.
A Computed from partly estimated concentration graph.



74 QUALITY OF SURFACE WATERS, 1960
IOWA RIVER BASIN--Continued
5-4550. RALSTON CREEK AT IOWA CITY, IOWA--Continued
Suspended sediment, water year October 1959 to September 1960--Continued
/¥here no concentrations are reported, loads are estimated/
JULY AUGUST SEPTEMBER
Suspended sediment Suspended sediment Suspended sediment
Day Mf‘n M Mean Mean "
dis- ean Tons dis- Mean Tons dis- ean Tons
charge concen- chai concen- charge concen~
tratio per 5% | trati per trati per
(cfs) " day (cfs) ration day (cfs) ration day
(ppm) (ppm) (ppm)
les 0.88 76 0.2 0s41 33 T 0406 25 T
260 1.1 9 S 5 «38 23 T «05 - T
leb 90 o3 .36 17 T <04 - T
+69 92 «2 +36 15 T 04 - T
92 150 (S 5 .32 19 T $03 - T
bes 72 100 2 %3 16 T «03 33 T
Tee 55 58 ol 69 70 0s1 «03 34 T
Bes 252 62 ol 48 56 o1 02 24 T
Yo 25 1860 |S 485 «38 65 .l «02 17 T
100 47 185 243 33 56 o1 02 25 T
246 145 1.0 .29 42 T .02 21 T
32 2590 |S 887 025 58 T $02 20 T
840 350 Teb «23 42 T 02 28 T
3.8 150 15 e21 44 T +02 49 T
206 120 o8 020 40 T «06 26 T
240 82 b 18 38 T #12 26 T
1.8 81 b 17 27 T .15 25 T
15 81 3 16 33 T 12 22 T
le2 73 .2 15 31 T 07 15 T
1.2 59 .2 .20 41 T «05 23 T
21ee 1e2 48 o2 17 39 T 06 10 T
2240 1.0 43 .l 015 40 T .04 29 T
23e0 93 34 ol 013 31 T 32 120 Oel
206ee 84 40 ol 11 34 T 645 700 14
250 «88 51 o1 10 20 T 46 460 6
2600 «88 55 .l «08 21 T v13 120 T
27e0 063 48 ol +07 33 T 09 80 T
28es «60 45 sl 20 36 T «07 53 T
29e0 55 36 ol 40 23 T «09 58 T
3000 45 48 ol 14 17 T o1l 56 T
3les o4l 27 T .08 22 T - - -
Total 101455 - 1389.9 7.81 - 0.9 8484 - 1429
Total discharge £or year (CfS-daYS)..eececscescsssscnasassssssccsassnnsostsssncssoasnen 1120,69
Total load for year (tonS)..e.seveccveececcncasssnossasovsecasvsososscansaossecasoannas 10617,9

8 Computed by subdividing day.
T Less than 0.05 ton,
A Computed from partly estimated concentration graph,
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78 QUALITY OF SURFACE WATERS, 1960

DES MOINES RIVER BASIN--Continued
5-4820, DES MOINES RIVER AT DES MOINES, IOWA--Continued
__ _Suspended sediment, water year October 1859 to September 1960

e
OCTOBER NOVEMBER DECEMBER
,,,,, [ S il §
Suspended sediment W Suspended sediment Suspended sediment
Day Mean M Mean ’"b;’ Mean v
dis~ ean dis- ean dis- ean
charge |concen- | Tons charge | concen- | Tons charge | concen- |  TonS
(cfs) tration day (cfs) tration da: (cfs) tration ::
(ppm) (ppm) 4 (ppm) ¥
1.e 641 105 T 182 347 27 25 500 52 84
240 725 67 131 358 27 26 700 55 106
3ee 770 45 94 347 21 20 780 105 221
'™ 755 43 88 500 245 A 331 790 66 161
See 785 43 91 760 215 (A 441 740 120 240
beso 740 “1 82 760 50 103 620 100 167
Tee 641 36 62 730 100 (A 197 500 69 93
Bee 654 53 9% 700 135 (A 255 560 65 95
9us 600 33 53 680 28 51 580 73 114
104e 560 50 76 660 48 86 640 11 133
11es 560 62 94 650 40 70 640 61 105
12ee 510 36 47 660 51 91 620 73 122
13.. 485 40 52 680 %0 73 600 78 126
léee 448 48 58 620 22 37 580 27 42
1544 448 38 46 600 105 170 570 23 35
1644 472 40 51 450 80 97 550 55 82
1740 435 32 38 415 32 36 540 %5 66
18.. 426 28 32 450 25 10 540 60 87
19¢e 402 32 35 610 41 68 540 30 44
2040 391 60 63 660 38 68 540 20 29
2140 347 39 37 680 50 92 540 38 55
2244 336 37 3 670 56 101 530 25 36
230 380 39 40 640 61 105 520 21 29
2600 336 27 24 700 150 284 520 25 35
2540 347 20 19 785 31 66 520 19 27
2640 347 18 17 670 54 98 530 18 26
27e0 367 21 20 620 51 85 560 110 |A 166
28.. 336 38 34 540 88 128 700 120 227
2940 305 19 16 480 40 52 1000 110 297
30,0 325 28 25 550 31 46 1400 345 1300
31 347 61 38 - - - 1800 300 1460
Total 15199 fe— 1773 17972 - 3332 20830 - 5768
JANUARY FEBRUARY MARCH
les 2300 45 280 860 52 121 %80 46 60
2.0 1800 36 175 820 26 58 465 16 20
300 1400 76 287 790 43 92 450 16 19
“oe 1100 100 |a 297 760 34 70 %40 22 26
e 800 62 134 730 37 73 %30 36 %2
[ 550 18 27 730 33 65 420 33 37
Teo 600 12 20 720 26 70 415 26 29
Bee 720 92 179 720 26 70 400 33 36
9es 1000 115 311 710 17 33 400 24 26
104 1500 66 267 680 16 29 400 31 33
11.. 1900 95 488 680 18 23 400 12 13
1240 2100 145 |A 822 680 20 37 400 14 15
1344 2300 75 466 680 20 37 400 18 19
lhee 2100 76 431 700 19 36 400 23 25
1540 1800 77 374 730 19 37 400 51 55
1600 1550 72 301 720 22 43 400 36 39
17,0 1350 68 248 700 15 28 410 56 62
18, 1150 58 180 670 23 «2 %20 21 264
19,4 1050 65 184 650 18 32 430 22 26
2040 1150 55 171 640 28 «8 40 21 25
21.. 1200 66 207 630 13 22 440 26 31
2240 1200 36 117 620 16 27 440 18 21
23.. 1150 25 78 620 20 33 “40 17 20
2640 1130 56 165 600 13 21 445 13 16
2540 1100 42 125 600 10 16 450 16 19
264, 1050 52 147 570 10 15 440 95 113
2700 1000 45 122 540 18 26 %30 285 331
2840 970 31 a1 500 17 23 1200 180 583
29.. 930 49 123 500 52 70 3800 530 |A 5440
3040 900 31 75 - -~ - 8400 760 [A 17200
31ee 900 31 75 - -- - 20300 630 34500
Total| 39750 - 6957 19550 - 1307 45185 - 58505

A Computed from partly estimated concentration graph,
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Suspended sediment, water year October 1959 to September 1960--Continued
APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Da; Mean M Mean ” Mean
y dis- ean Tons dis~ ean Tons dis~ Mean Tons
charge | concen- per charge | concen- per charge | concen- per
(cfs) tration dey (cfs) tration da (cfs) tration da

(ppm) (ppm) Y (ppm) 4
lea 35000 510 48200 4790 310 4010 8960 460 11100
200 35400 365 34900 4600 205 2550 7790 480 10100
3ee 27800 325 24400 4320 190 2220 6950 515 9660
bee 21100 305 17400 4050 185 2020 6350 485 8320
16800 465 21100 4050 175 1910 5950 490 7870
Geo 14100 420 16000 8190 2620 |S 68200 5360 410 5930
Too 12600 240 8170 12600 1600 54400 5170 330 4610
Bae 11100 460 13800 10200 760 20900 4790 320 4140
Seo 9680 525 13700 8240 560 12500 4300 330 3830
10ee 8720 3%0 9180 6550 475 8400 4000 295 3190
8240 405 9010 5550 365 5470 3700 2%0 2900
7570 375 7670 4980 375 5040 3500 295 2790
6950 320 6010 4410 385 4580 3300 310 2760
6350 325 5570 3850 325 3380 3000 245 1980
6150 345 5730 3500 275 2600 2850 165 1270
5750 330 5120 3150 325 2760 2800 220 1660
6150 760 12600 2900 280 2190 2750 215 1600
8010 755 16300 2700 190 1390 3000 275 2230
8480 475 10900 3000 290 2350 5170 635 8860
7570 315 6440 3250 420 3690 6150 805 13400
6550 295 5220 3850 1270 13200 5950 685 11000
5950 245 3940 4980 580 7800 5170 490 6840
5550 235 3520 6150 880 14600 4700 415 5270
5170 240 3350 7350 900 17900 4410 3%0 4640
5170 320 4470 10200 2360 |A 65000 4140 375 4190
5360 485 7020 13600 1210 46400 3780 345 3520
4980 380 5110 14600 770 30400 3420 285 2630
4600 275 3420 14100 575 21900 3240 280 |A 2450
4320 210 2450 13600 420 15400 3510 B4S5 A 8010
4700 315 4000 12400 480 16100 3780 890 |A 9080
- - ol 10400 460 12900 - b -
315870 - 334700 216110 - 470160 137940 - 165830

JuLy AUGUST SEPTEMBER

les 4140 510 5700 755 85 173 1080 200 583
240 3690 450 4480 695 73 137 969 195 510
3es 3240 390 3410 641 73 126 845 205 468
beoo 2860 310 2400 587 86 136 710 130 249
S5ee 2600 285 2000 574 90 (S 157 574 130 202
2040 285 1570 984 440 |A 1170 560 140 212
1890 170 868 830 340 762 560 105 159
1800 125 608 770 200 416 472 83 106
2360 625 |S 4790 682 170 313 435 86 101
3220 790 6870 654 110 194 402 82 89
3000 400 3240 641 84 145 369 50 50
2900 560 [A 4380 600 76 123 325 36 32
3220 680 A 5910 574 72 112 347 26 24
3840 1000 |A 10400 472 48 61 347 24 22
3640 550 5410 535 175 (A 253 472 16 20
16ee 3220 410 3560 510 55 A 76 560 65 (A 98
1744 2600 350 2460 485 100 1A 131 587 40 63
18es 2240 285 1720 1190 620 (S 2140 614 40 56
1944 1990 255 1370 1370 520 |A 1920 560 44 67
1800 245 1190 1070 260 751 548 46 68
1640 225 996 938 205 519 560 48 73
1550 215 900 860 160 372 535 54 78
1460 225 887 740 145 290 587 58 92
1370 215 795 654 170 |A 300 155 140 (A 285
1240 170 569 817 310 (S 935 1140 84 259
1190 130 418 1120 875 |A 2650 1080 80 233
1070 130 376 785 330 |A 699 1030 120 334
1030 125 348 757 430 (S 915 969 220 576
922 110 274 1370 350 |A 1290 984 220 585
892 105 253 1390 420 (A 1580 1020 1%0 523
815 105 231 1140 270 831 - - -
Total 69469 - 78383 6227
Total discharge for year (cfs-days).. 943061
Total load For year (tOnS)....eeeceee 1153039

8 Computed by subdividing day.
A Computed from partly estimated concentration graph.
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MISSOURI RIVER BASIN 91

MADISON RIVER BASIN--Continued
6-388, MADISON RIVER AT KIRBY RANCH, NEAR CAMERON, MONT,--Continued

Suspended sediment, water year October 1959 to September 1960
ere no _concentrations are reported, loads are estimated/

OCTOBER NOVEMBER DECEMBER
LSutpended sediment }ju:pended sediment Suspended sediment
Day h:un Mea. hgeln M Mean ™ —
lis- n is~ ean is~ ean
charge | concen- T:::‘ charge | concen- Tons cl:l“g, concen- Tons
tration tration per trati per
(cfs) day (cfs) ra day (cfs) ration da
(ppm) (ppm) Y (ppm) Y
1720 220 |S 1080 3580 670 6480 1690 23 105
2540 1590 10900 3600 740 7190 1670 15 68
1940 1490 |S 8200 3700 910 9090 1650 14 62
1510 - 4000 3700 600 5990 1670 16 72
1490 - 1500 3700 590 5890 2620 95 672
1510 - 2000 3700 440 4400 3160 90 768
1950 - 4000 3700 370 3700 3040 66 542
1740 330 1550 3700 260 2600 3040 57 458
2360 - 5000 3700 300 3000 3390 67 613
2260 — 3000 3800 300 3080 3430 64 593
2040 - 2500 3800 240 2460 3580 57 551
2340 540 3410 3700 210 2100 3550 51 489
2120 630 3610 3500 190 1800 3390 34 311
2560 $70 6700 2300 150 932 3320 37 332
2140 680 3930 1700 74 340 3510 42 398
2010 550 2980 1500 45 182 3430 36 333
2220 740 4440 1600 40 173 3580 40 387
1870 450 2270 1700 80 367 3510 36 341
1950 705 |S 4190 1900 160 821 3410 30 276
3480 2350 22100 2300 160 994 3360 28 236
3890 2470 25900 3000 168 1360 3410 32 295
3250 1460 12800 3300 150 1340 3410 31 285
4230 2830 32300 2800 60 454 3360 24 218
4060 2040 22400 2300 42 261 325¢ 20 176
2820 1210 9210 2100 35 198 3160 16 136
26ee 2670 900 6490 2000 31 167 3130 17 144
2Tee 1180 280 892 1900 29 149 3020 15 122
28 2120 740 4240 1700 24 110 2860 16 124
29es 3250 920 8070 1720 26 121 2770 19 142
30ee 3460 950 8870 1700 21 96 2620 15 106
31lee 3550 620 5940 — - - 2160 13 76
Total 76230 bl 234472 83400 ted 65845 93150 Ll 9441
JANUARY FEBRUARY MARCH
1720 7 32 1040 4 & 17 915 C T 17
1330 10 36 1020 C [ 17 945 C 7 18
1150 13 40 1020 C 6 17 920 C 7 17
1080 6 17 1000 C [ le 900 C 7 17
1070 12 35 990 C 6 16 915 < T 17
1070 C 6 17 990 C 6 16 960 C 7 18
1070 C & 17 990 < 6" 16 960 C 7 18
1080 4 [ 17 1000 < 6 16 960 C 7 18
1100 C & 18 1020 C & 17 960 C 7 18
1080 C 6 17 1020 C [ 17 940 C 7 18
1050 C 6 17 1020 C 6 17 950 C 7 18
1100 4 6 18 1020 C & 17 945 C 7 18
1130 < 6 18 1020 14 & 17 930 C 7 18
1110 C 6 18 1000 4 3 16 945 C 7 18
1110 C 6 18 1050 C 6 17 1350 C 13 47
1100 C 6 18 1490 C 9 36 1490 C 13 52
1100 4 &6 18 1670 C 9 41 193¢0 C 13 68
1100 C 6 18 1650 C 9 40 2120 C 13 74
1080 [4 6 17 1630 C 9 40 2100 4 13 74
1070 C 6 17 1650 4 9 40 2020 4 13 71
1050 C 6 17 1670 C 9 41 1930 4 13 68
1020 C 6 17 1700 < 9 41 1890 C 13 66
1040 C 6 17 1650 4 9 40 1840 C 13 65
1050 C 6 17 1190 C 5 16 1700 4 i3 60
1050 C [ 17 1000 C 5 14 1650 C 13 58
1050 C 3 17 990 C 5 13 1580 < 13 55
1050 [ 6 17 975 C 5 13 1510 [ 13 53
1050 [4 & 17 945 4 5 13 1450 4 13 51
1050 C 6 17 930 4 5 13 1380 4 13 48
1050 C 6 17 it - - 1350 C 13 47
1050 |C 6 17 — - - 1350 C 13 47
Total 34210 - 610 34340 - 650 41785 - 1252

8 Computed by subdividing day.
C Composite period,



92 QUALITY OF SURFACE WATERS, 1960

MADISON RIVER BASIN--Continued
6-388. MADISON RIVER AT KIRBY RANCH, NEAR CAMERON, MONT.--Continued

Suspended sediment, water year October 1959 to September 1960--Continued
7

_/¥nere no concentrations are reported, loads are estimated,
APRIL MAY JUNE
L Suspended sediment Suspended sediment Suspended sediment
Day l\gean v Mean M Mean M
is- ean dis- ean dis- ean
charge | concen- Tons charge | concen- Tons charge |concen-|  TTone
(cfs) tration day (cfs) tration day (cfs) tration da
(ppm) (ppm) (ppm) Y
les 1300 C 10 35 1160 < 19 59 520 C 23 32
240 1240 [ 10 33 1160 C 19 59 595 C 23 37
Jee 1210 C 10 33 1210 C 19 62 710 C 23 o4
beo 1190 [ 10 32 1230 < 19 63 796 C 23 49
See 1230 C 10 33 1280 C 19 66 796 c 23 49
6ee 1240 C 10 33 1280 [« 19 66 770 C 23 48
Tes 1260 C 10 34 1280 < 19 66 758 [ 23 47
8ae 1300 C 10 35 1110 < 19 57 796 c 23 49
See 1330 C 10 36 639 C 13 22 734 C 23 46
10.. 1400 C 10 38 432 C 13 15 686 C 23 43
1lee 1420 C 10 38 384 C 13 13 639 C 23 40
1244 1450 C 10 39 424 C 13 15 628 C 23 39
13.. 1400 C 10 38 551 C 13 19 617 C 23 38
lb4es 1380 C 10 37 530 [ 13 19 617 C 23 38
15.. 1380 C 10 37 480 4 13 17 650 [ 23 40
16ee 1330 C 10 36 432 C 13 15 674 C 23 42
1740 1300 C 10 35 416 C 13 15 628 C 23 39
1840 1310 C 10 35 384 C 13 13 584 < 23 36
19.. 1330 C 10 36 348 [d 13 12 530 C 23 33
2040 1300 C 10 35 312 C 13 11 500 C 23 31
21es 1230 C 10 33 300 C 13 11 450 < 23 28
2240 1230 C 10 33 300 C 13 11 408 4 23 25
2340 1230 C 10 33 295 C 13 10 376 C 23 23
2440 1130 C 10 31 295 C 13 10 368 C 23 23
2540 1100 c 10 30 285 C 13 10 360 [« 23 22
2600 1100 C 10 30 280 C 13 10 440 < 23 27
2740 1110 C 10 30 280 C 13 10 617 C 23 38
28ee 1130 C 10 31 285 C 13 10 758 C 23 47
2% 1150 C 10 31 312 C 13 11 783 4 23 49
30,0 1150 C 10 31 348 C 13 12 770 C 23 48
3lee - - bt 432 C 13 15 - - -
Total 37860 - 1021 18454 - 804 18558 - 1150
JuLy AUGUST SEPTEMBER
734 C 9 18 758 C 6 12 746 [ 3 6
710 C 9 17 746 C 6 12 746 [ 3 6
710 C 9 17 734 C 6 12 T46 C 3 6
710 C 9 17 722 C 6 12 T46 C 3 6
686 (< 9 17 722 C 6 12 746 C 3 L]
- 734 C 9 18 722 C 6 12 746 C 3 6
Teo 758 < 9 18 710 C 6 11 734 C 3 6
Bee 770 IC 9 19 710 [C 6 11 722 (€ 3 6
Yoo 770 C 9 19 710 < 6 11 722 C 3 6
10.s 770 C 9 19 710 < 6 11 722 C 3 6
1lee 770 C 9 19 710 C 6 11 722 C 3 6
1240 770 C 9 19 710 C 6 11 722 C 3 6
13e0 770 C 9 19 698 < 6 11 722 C 3 L]
ldee 770 C 9 19 698 < 6 11 722 C 3 6
15¢0 758 C 9 18 710 < 6 1 722 C 3 6
T46 C 9 18 734 C 6 12 722 C 3 6
746 C 9 18 734 < 6 12 722 C 3 6
734 [ 9 18 722 C 6 12 722 C 3 6
T46 C 9 18 722 C &6 12 710 C 3 6
722 C 9 18 734 C 6 12 722 [ 3 6
722 C 9 18 722 C 6 12 722 C 3 6
722 C 9 18 746 C & 12 722 [ 3 6
722 C 9 18 770 < 6 12 722 C 3 6
734 C 9 18 770 < 6 12 734 < 3 6
710 C 9 17 770 < 6 12 734 < 3 6
698 C 9 17 770 C 6 12 734 C 3 6
698 C 9 17 758 < 6 12 T46 < 3 6
710 C 9 17 758 < L] 12 746 C 3 6
722 C 9 8 758 C 6 12 746 < 3 6
722 C 9 18 758 C 6 12 758 < 3 6
746 < 9 18 746 C 6 12 - - -
Total 22790 - 557 22742 - 363 21948 - 180
Total discharge for year (C£S-dayS).e..eevesecss 505467
Total load for year (tonS).e.eescosecsccsnscsnna 316345

C Composite period,
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102 QUALITY OF SURFACE WATERS, 1960

YELLOWSTONE RIVER BASIN--Continued
6-2500, FIVENILE CREEK NEAR RIVERTON, WYO,--Continued

Suspended sediment, water year October 1959 to September 1960
OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day h:nn M Mean ™ Mean M
is~ ean T dis- ean dis- ean
charge concen~ ::-. charge concen= T::I‘_' charge concen- To';'
(cfs) tration da (cfs) tration das (cfs) tration r
(ppm) Y (ppm) 4 (ppm) =y
leo 130 - 1E 360 $3 760 109 45 550 |J 80
260 119 1160 373 53 1010 las 46 607 |S 80
e 118 -~ |E 380 54 840 122 48 750 97
boo 118 -= |E 380 49 800 106 42 760 86
See 114 1260 388 46 1000 (A 120 %2 675 (S 83
97 1330 348 48 810 105 42 601 |S 80
79 1220 260 49 750 99 46 666 83
72 1190 231 49 800 |A 110 42 770 87
70 1120 212 50 800 108 41 749 |S 92
65 1200 211 51 870 120 45 810 98
64 1120 194 49 980 130 42 910 103
64 980 169 40 690 T4 40 900 97
63 1000 170 40 680 73 39 869 |S 104
63 930 158 44 1070 127 42 780 88
62 950 159 47 721 |S 99 39 750 79
62 1060 177 35 300 28 38 900 92
62 800 134 40 260 28 39 920 97
61 820 135 45 220 27 38 770 79
61 930 153 50 180 24 34 730 67
61 780 128 55 240 36 36 850 83
60 920 149 60 650 110 36 460 45
60 1100 178 63 750 128 38 550 |J 60
56 980 148 69 1740 S 342 36 650 J 85
55 820 122 60 2050 332 39 750 (J 100
55 860 128 50 1950 263 42 853 97
53 630 90 29 592 |S 53 36 1050 102
53 630 90 24 482 (S 33 36 850 |A 83
52 980 138 46 605 |$ 85 35 603 |S 71
56 980 148 51 1030 142 35 550 |A 52
56 850 128 &7 791 |S 110 30 600 |A 49
52 820 115 - - - 25 380 |A 26
2213 - 6154 1446 - 3387 1214 - 2525
JANUARY FEBRUARY MARCH
lee 20 480 A 26 34 920 84 5 280 4
2ee 18 190 9 34 720 66 6 360 6
3ee 16 130 6 36 800 78 7 420 8
bae 16 190 8 34 740 68 8 1000 22
See 16 160 7 31 690 58 10 1100 {A 30
-2 18 190 9 33 500 44 14 1000 (A 38
Teo 20 300 16 34 450 41 20 800 43
Bes 20 260 14 39 750 79 25 1100 74
Gee 20 400 22 52 940 132 20 2200 120
10es 20 650 35 55 700 100 18 2400 120
1les 25 600 40 55 700 100 13 1320 |S 57
12¢0 25 550 37 55 800 120 13 1400 |S 58
1340 30 400 32 55 850 130 15 2270 |s 112
l4ee 30 480 39 55 1200 180 12 1640 s3
150 30 380 31 55 1900 280 12 2340 |S 107
1640 30 400 32 55 2200 330 11 1790 |s 68
1740 25 420 28 55 2900 430 12 2600 |J 90
18ee 20 440 24 52 2460 345 19 3500 |s 233
19¢0 16 320 14 51 2440 336 24 3820 |S 270
20ee 12 240 8 52 2190 307 26 4160 (S 340
21ee 12 280 9 49 1880 2649 29 5780 |S 522
2240 12 300 10 46 860 104 46 6290 (S 910
2340 16 400 17 48 780 101 69 7180 1340
2400 20 380 21 48 1150 149 75 7600 |A 1500
25es 25 340 23 40 1400 150 75 8100 1640
2640 30 300 24 Te2 890 17 75 7000 1420
2740 33 300 27 646 490 9 T4 5500 1100
28ea 31 350 29 4e8 740 10 73 5600 1100
290 37 420 42 S 300 4 70 4650 ar9
30ee 34 500 46 - - - 67 4350 787
3lee 34 580 53 - bt - 66 3950 704
Total 711 - 738 117646 - 4101 1009 - 13755

E Estimated,

S Computed by subdividing day,

A Computed from partly estimated concentration graph.

J Computed from partly estimated concentration graph and subdividing day,
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YELLOWSTONE RIVER BASIN--Continued
6~2500, FIVEMILE CREEK NEAR RIVERTON, WYO,--Continued
Suspended sediment, water year October 1959 to September 1960--Continued
APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Day N;ann ™ Mean o ™ Mean ™
is- ean Tons dis- ean T dis- ean T
charge | concen- per charge | concen- :::_' charge | concen- ::;‘
(cfe) tration da (cfs) tration da (cfs) tration d
(ppm) 4 (ppm) Y (ppm) d
lee 63 3450 587 61 3180 524 86 4280 994
204 62 3000 502 69 3470 646 88 4600 1090
3e0 62 3050 510 73 2730 538 84 4050 918
bos 60 2700 437 76 3300 6717 80 4000 866
500 60 2980 483 79 4100 874 81 4100 897
6o 58 3300 517 T4 3180 635 86 3510 815
Teo 56 3120 472 70 3130 592 119 8150 2800
8o 56 2810 425 72 3420 665 110 5000 1480
e 56 2300 3648 67 3030 548 124 7660 (S 3550
10es 57 2800 431 63 3470 590 170 15500 |s 8230
1les 52 2660 373 66 3710 661 92 7700 1910
1244 52 2680 376 69 3200 596 92 6720 1670
1344 52 2680 376 59 2630 419 93 5740 1440
l4sa 59 2700 430 53 27180 398 82 5180 1150
1540 51 2100 289 59 3300 526 80 6200 |A 1300
1640 55 2220 330 63 3200 5464 81 5510 1200
1740 50 2190 296 55 2400 356 94 5130 1300
1840 51 2300 317 61 3130 515 86 4330 1000
19¢0 79 6000 1280 &9 4800 894 84 4350 986
200 85 4900 1120 67 3600 650 85 4300 987
21les 84 4320 280 Te 3200 639 89 44620 1060
81 4000 875 70 2900 548 81 3980 870
78 4260 897 73 3380 666 81 3710 381
T4 3500 699 70 3100 586 82 3550 786
68 3180 584 70 3380 639 87 4200 986
55 2660 395 71 3650 700 101 5250 1430
55 2800 416 78 3510 739 113 5190 1580
73 3990 786 84 3800 862 82 3690 817
75 3280 664 84 3630 823 82 3300 731
68 3000 550 88 4250 1010 86 4110 954
- - - 88 4100 974 - - -
1887 bl 16745 2175 - 20034 2781 - 44606
JULY AUGUST SEPTEMBER

lse 1 3730 715 93 3010 756 92 2200 546
240 69 3850 nr 83 2600 583 88 2170 516
3ae 72 3320 645 88 2410 573 92 2030 504
bee 76 3460 710 86 2650 815 94 2310 586
5e0 92 4110 1020 88 2120 504 94 1900 482
9% 3830 972 87 2200 517 92 1960 487
95 3820 980 92 2350 584 85 1800 413
86 3550 824 96 2280 591 83 1910 428
78 3420 720 90 1190 289 89 1650 396
78 3250 684 87 2070 486 9% 1600 406
80 3200 691 86 1900 441 94 1720 436
79 3050 650 86 1950 453 97 1840 %82
79 3080 657 84 1740 395 101 1800 491
84 4560 1030 92 2240 556 104 1610 452
80 2820 609 102 2300 633 99 1840 492
79 2860 610 99 2690 719 9% 1950 495
80 4300 930 100 3000 810 96 2050 531
79 3600 770 B84 2250 510 95 1900 487
85 3380 776 77 2480 516 96 2110 547
90 3420 831 73 1980 390 93 1850 464
86 3000 696 7 2060 428 95 1690 6433
80 2610 564 m” 1800 374 106 1800 515
86 2700 627 7 1620 337 105 1850 524
86 2600 6064 79 1710 365 101 1640 447
89 2800 673 83 1800 403 93 1560 392
93 3600 904 83 1700 381 92 1700 422
101 3900 1060 102 2050 564 90 1500 364
99 3400 909 102 2000 551 86 1550 360
95 3250 834 97 1890 495 82 1550 343
90 3040 739 90 1810 440 80 1250 270
9% 3160 802 86 1770 411 - - -
Total 2625 - 23953 2726 - 15670 2802 - 13711

Total discharge for year (CfS-dayS),..e.eececossnssose 22765.6
Total load fOr year (tONS).eeesesesssresscsrosssvsocons 165379

8 Computed by subdividing day,
A Computed from partly estimated concentration graph.
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106 QUALITY OF SURFACE WATERS, 1960

YELLOWSTONE RIVER BASIN--Continued
6-2530, FIVEMILE CREEK NEAR SHOSHONI, WYO.--Continued

Suspended sediment, water year October 1958 to September 1960

- —__ _{Where no gopcgntﬁljioinsigeigepotted. loads are estimated/
OCTOBER l’ NOVEMBER DECEMBER
— T el P R n
Suspended sediment | Suspended sediment Suspended sediment
Day N‘llﬂ-“ M r Mean - AN‘I— Mean M
lis- ean dis- lean dis- ean
charge concen= T‘::“ ! charge concen- T::;' charge concen- Tpoe':'
(cfs) tration da (cfs) tration da (cfs) tration a
(ppm) Y (ppm) Y (ppm) ay
1., 225 1040 Tesz 86 392 91 72 - 100
2e0 217 1020 598 86 539 125 72 - 100
3es 205 1020 564 82 350 77 72 600 117
bes 200 1190 643 79 360 17 71 470 90
Sesn 194 1130 592 7 400 77 64 280 48
bee 171 940 434 T4 370 T4 66 540 96
Tee 147 781 310 77 410 85 71 1110 213
Bae 124 560 187 75 410 83 66 840 150
Gee 108 510 149 75 480 97 63 640 109
10, 107 500 144 17 510 106 66 600 107
1lee 103 486 135 T4 410 82 66 510 91
1244 103 669 186 69 320 60 67 600 108
1344 103 478 133 65 600 110 64 600 104
l4ee 99 415 111 60 b 90 64 520 90
150 99 474 127 55 - 70 64 420 72
1640 98 398 105 55 - 65 61 610 100
17+ 98 379 100 60 60 61 800 132
1840 98 435 115 70 50 63 700 119
19.0 96 370 96 15 40 61 750 124
2040 96 457 118 80 - 80 56 800 121
92 398 99 85 - 130 55 460 68
92 428 106 90 - 180 55 420 62
89 468 112 85 950 220 55 380 56
87 380 89 15 3100 630 50 440 59
89 356 86 70 2400 450 50 - 70
86 396 92 63 860 146 50 600 81
86 438 102 49 440 58 50 750 100
84 351 80 71 842 |S 175 50 360 49
89 405 97 17 800 166 45 - 48
89 379 91 15 450 91 40 - 48
86 387 90 - - - 35 - 48
3660 - 6523 2185 - 3845 1845 - 2880
JANUARY FEBRUARY MARCH
30 600 49 50 550 74 16 240 10
25 700 47 50 600 81 16 bt 10
20 - 40 50 900 120 16 - 10
20 -— 34 50 650 88 18 260 13
20 - 30 50 480 65 20 - 20
20 - 30 50 360 49 25 650 |A 44
25 30 50 380 51 30 700 57
25 30 55 400 59 35 1200 (A 110
25 30 70 600 110 35 950 90
25 - 30 80 600 130 30 1100 89
30 - 30 80 420 91 25 1200 81
30 - 30 80 500 110 20 2400 130
35 - 30 80 500 110 20 1700 |A 92
35 - 20 80 600 130 20 1200 65
40 167 18 80 750 160 20 1700 92
40 -— 18 80 800 170 20 1300 70
35 - 18 80 950 210 26 990 69
30 - 17 75 - 180 29 1300 102
25 - 17 75 - 160 38 1600 164
20 300 16 75 800 160 40 2750 297
20 800 43 75 1100 220 48 4100 jA 530
20 360 19 70 900 170 63 6110 S 1110
25 260 18 70 600 110 92 8600 {A 2100
30 190 15 70 600 110 29 7000 |A 1900
35 200 19 65 480 84 98 8200 |A 2200
2600 40 240 26 35 td 40 96 7200 (A 1900
2740 45 220 27 25 20 94 5800 |A 1500
28es 50 340 46 16 12 91 5200 |A 1300
29%as 50 300 40 16 1 87 4400 (A 1000
3040 50 320 43 el - 80 3800 |A 820
3lee 50 400 54 - - - 80 3200 |A 6%0
Total 970 - 91a 1782 - 3085 1427 - 16665

S Computed by subdividing day.
A Computed from partly estimated concentration graph.
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YELLOWSTONE RIVER BASIN--Continued
6-2530, FIVEMILE CREEK NEAR SHOSHONI, W¥YO.--Continued

Suspended sedmnt, water yea.r October 1959 to September 1960--Continued
/¥Where trations are reported, loads are estimated/

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Day hﬁ““ M. Mean ™ Mean "
is~ ean Tons dis- ean dis- ean
ChIPBC CO'IC'GI'I- per Chll"e concen- Tp.::. Chll"e concen- Tp‘::.
(cfs) tration da (cfs) tration da (cfs) tration d
(ppm) 4 (ppm) Y (ppm) -y
75 2700 |A 550 145 1540 603 189 2090 1070
75 2500 |A 510 156 1720 724 192 2350 1220
T4 2500 1A 500 152 1800 739 178 2240 1080
72 2460 478 154 1660 690 176 1970 936
69 2340 436 171 2550 1180 183 2150 1060
6es 69 2170 404 159 1860 798 197 2140 1140
Tee 67 2060 373 143 1530 591 231 3400 jA 2100
8o 66 1900 339 143 1600 618 231 2800 |A 1700
Sea 66 1850 330 136 1340 492 220 3120 1850
10ee 66 1990 355 128 1500 518 2%5 15000 |J 13000
11.. 63 1890 322 128 1610 556 217 4800 2810
12e0 81 2500 1J 800 143 2000 7172 211 3600 2050
13.. 153 4500 |J 2100 141 1640 624 | 211 3420 1950
lé4es 136 3530 1300 143 1500 579 ; 194 2960 1550
1540 139 3050 1140 166 1700 762 ) 171 2600 1200
16ee 136 2700 992 178 1960 942 159 2500 1070
170 128 2600 898 161 1540 669 173 3320 1550
128 2120 733 164 1500 664 173 2900 1350
147 4000 A 1600 166 1940 870 171 2550 1180
20se 171 3800 |A 1800 154 1900 790 173 2540 1190
21lee 156 2930 1230 164 1950 863 178 2760 1330
2240 152 3110 1280 161 1760 765 159 2210 949
147 2840 1130 173 1900 887 152 2180 895
154 2200 915 173 1710 799 156 2200 927
25e0 159 2060 884 178 1830 8179 164 2470 1090
26s0 147 1600 635 176 1600 760 173 2850 1330
128 1440 498 178 1820 8175 192 3700 1920
154 2460 1020 186 1940 974 166 3450 1550
178 2290 1100 181 2000 977 156 2040 859
30.. 159 1700 730 183 2290 1130 161 2650 1150
31.0 - == - 186 1480 743 - - -
Total 351% bt 25382 4970 - 23833 5602 - 53056
JULY AUGUST SEPTEMBER

lese 145 2230 8713 194 1800 943 17 1400 646
143 2240 865 181 1670 816 168 1140 517
139 2240 841 194 1700 890 166 1200 538
150 2110 844 200 1660 896 164 1250 553
See 183 3000 1480 202 1500 818 168 1350 612
-T%Y 186 2480 1240 197 1400 T45 168 1320 599
183 2380 1180 208 1480 831 166 1300 |A 580
173 2220 1040 217 1650 967 194 2000 (J 1100
161 2000 869 208 1470 826 171 1260 582
161 2110 917 186 1300 653 17 980 452
161 1920 835 173 1300 607 168 1000 454
152 1700 698 171 1250 577 178 1130 543
152 1790 735 168 1070 485 186 1080 542
164 2700 |A 1200 181 1300 635 197 1220 649
1540 156 1840 775 192 1580 819 202 1270 693
1600 156 1700 16 186 1800 904 192 1040 539
17ee 161 1680 730 194 1860 974 173 1070 500
18¢0 159 1740 747 178 1410 678 183 1060 524
19ee 164 1700 753 171 1420 656 189 1120 572
20es 176 2210 1050 168 1180 535 189 1180 602
21ee 178 2100 1010 168 1120 508 197 1180 628
22e0 173 1850 864 161 1020 443 208 1150 646
234, 178 1800 865 154 1100 457 208 1280 719
2440 178 1650 793 15% 1000 429 200 1240 670
2500 181 1800 880 166 1100 493 189 1090 556
26s0 181 2060 1010 173 1200 560 186 1090 547
2760 205 2440 1350 197 1560 830 178 1080 519
2840 217 2200 1290 197 1300 691 m 1020 471
2% 214 1990 1150 194 1140 597 166 800 358
30ee 200 1810 977 173 990 462 161 800 348
31ee 200 1800 972 164 1060 469 - - -
Total 5330 - 29559 5675 - 21194 5428 - 17259
Total discharge for year (cts-days) . 42389
Total load for year (tons)., cesssess oss 204195

A Computed from partly estimated concentration graph.
J Computed from partly estimated concentration graph and subdividing day.
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MISSOURI RIVER BASIN

YELLOWSTONE RIVER BASIN--Continued

6-2570, BADWATER CREEK AT BONNEVILLE, WYO.

LOCATION.~-At gaging station, 0.4 mile west of Bonneville, Fremont County, and 3 miles upstream

from normal high waterline of Boysen Reservoir at elevation 4,725 feet,
DRAINAGE AREA (revised),--808 square miles,
October 1947 to February 1954, August 1954 to September 1960,

RECORDS AVAILABLE

~-Sediment records:

EXTREMES, 1959-60,~-Sediment concentrations:
no flow on many days,

Sediment loads:
EXTREMES,
daily, no flow
Sediment loads:

each year,

REMARKS. ~~Records
No flow during

Maximum daily, 2,160 tons Mar. 29; minimum daily, O tons on many days,

1947-60,~-Sediment concentrations:
on many days each year

Maximum daily, 31,800 ppm June 12; minimum daily,

Maximum daily, 108,000 ppm July 11, 1949; minimum

Maximum daily, 210,000 tons May 29, 1956; minimum Qaily, O tons on many days

of discharge for water year October 1959 to September 1960 given in WSP 1709.
Octoher to December; record is omitted,

Suspended sediment, water year October 1959 to September 1960
—
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JANUARY FEBRUARY MARCH
Suspended sediment Suspended sediment Suspended sediment
Day Mean ™ Mean Iy Mean M
dis- ean Ton: dis- ean T dis- ean T
charge concen- p"‘ charge concen~ :e':_‘ charge concen- l;’e'l’_’
(cfs) tration da (cfs) tration da (cfs) tration da
(ppm) v (ppm) o (ppm) v

les 0, - 0

200 [¢] - [}

3ee ] 0

beo o] 0

See 0 - ]

beos 0 - 0

Teo [¢] - [}

Bes ] - ]

Qee [} - [
10.. ] - 0
1les [¢] - 0
1260 [ - 0
1340 [ - 0
l4es ] - 0
15¢e 0 - 0
16s0 0 - 0
174 [} - 0
18es ] - 0
1940 0 —— ]
204, 3.1 1100 (s 150
2lee 21 8200 |J 750
2240 28 7300 (J 600
23e0 20 12000 (s 602
2440 27 6800 |J 750
2544 12 6700 |J 340
2690 S.7 6700 |J 260
27ee 34 7900 |J 800
2840 82 8690 1920
29es 89 $000 2160
30.. 75 8700 1760
3lee 23 5600 348
Total 0 0 0 0 42348 -— 10440

S Computed by subdividing day,
J Computed from partly estimated concentration graph and subdividing day.



110 QUALITY OF SURFACE WATERS, 1960
YELLOWSTONE RIVER BASIN--Continued
6-2570. BADWATER CREEK AT BONNEVILLE, WYO,--Continued
ded sediment, water year October 1959 to September 1960--Continued
APRIL MAY JUNE
Suspended s Suspended sediment Suspended sediment
Mean - Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge concen- per charge concen- per charge concen- per
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
les 15 4160 168 0 0
240 15 3600 146 0 Q
PN 12 3300 107 0 0
bee 848| 3100 74 0 0
See 8.0| 3100 67 0 0
7.3| 1900 37 0 0
le4| 2660 |S 8 0 0
2.2| 3600 |$ 56 0 0
.6 700 1 0 0
0 - 0 1 3 2
0 - 0 0 0
0 - 0 7.5| 31800 (S 1500
0 - 0 0 [}
0 -~ 0 0 0
0 - 0 0 [}
0 - 0 0 0
0 - 0 0 0
0 - 0 0 0
0 - 0 0 0
0 - 0 0 0
0 - 0 0 [
0 - 0 0 [
0 - 0 0 0
[4 - 0 0 0
0 - 0 0 [
0 - 0 0 [
0 - 0 0 0
0 - 0 0 0
[} - 0 0 [
0 - 0 0 0
Total 70.3 - 664 0 0 845 - 1502
Jury AUGUST SEPTEMBER
0 -— 0 0 0
0 - 0 0 0
0 - 0 [4 [
0 - [ 0 0
5e0 10 709 |S 663 0 0
3.7 5250 |S 160 0 0
0 - 0 0 0
0 - 0 0 0
0 -— 0 0 0
0 - 0 0 4
0 - 0 0 [
.0 - 0 0 0
[ - 0 [ [4
0 - 0 [ 0
0 - 0 0 0
0 - 0 0 [
0 - 0 0 0
0 - 0 0 [}
0 - 0 ] [
0 - 0 i 0 0
0 - 0 i 0 [
0 - 0 ] 1 4300 |A 12
0 - 0 [ [
0 - 0 0 0
0 - 0 1 [ o
0 - 0 0 0
0 -— 0 i 0 0
0 - 0 i 0 4
0 - 0 0 0
0 - [ 0 [
0 - 0 ) - - -
13.7 -- 823 0 o | 1 12
Total discharge for year (cfs-dayS)......... 517.3
Total 1oad for year (Lom8)iusecececescossess 13441

E Estimated,

S Computed by subdividing day.
A Computed from partly estimated concentration graph.
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YELLOWSTONE RIVER BASIN--Continued

MISSOURI RIVER BASIN

6-2580. MUDDY CREEK NEAR SHOSHONI, WYO,.--Continued

Suspended sediment, water year October 1959 to September 1960
Where no concentrations are reported, loads are estimated/
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OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day Mean M Mean o — [ 1 Mean T»
dis- ean T dis- ean dis- ean
charge concen- p‘::-. charge concen- 1;;::! charge concen- 1;;::‘
(cfs) tration da: (cfs) tration d (cfs) tration d
(ppm) y (ppm) i (ppm) i
lee 21 1010 57 11 C 313 9 5 C 264 4
200 15 C 499 20 10 C 313 8 5 C 264 &
3ee 12 C 499 16 10 C 1313 8 5 C 264 4
beu 12 C 499 16 640|C 313 5 4 C 264 3
S5ee 11 C 499 15 6 < 313 5 4 C 264 3
Ges 11 C 499 15 6 C 313 5 4 C 264 3
Tee 10 C 499 13 7 C 313 6 4 C 264 3
8ee 9.6 |C 499 13 8 C 313 7 4 C 264 3
Gee 946 |C 499 13 9 C 313 8 & C 266 3
104 9.6 |C 499 13 10 C 313 8 4 C 264 3
11les 846 (C 499 12 10 C 313 8 4 C 264 3
1240 9.1 |C 499 12 9 C 313 8 &4 C 264 3
134 8e6|C 499 12 6 C 313 5 3¢5 (|C 264 2
lbee 10 C 499 13 4 C 313 3 3e5(|C 264 2
1540 10 C 499 13 4 C 313 3 3e5|C 264 2
16e0 9.6 |C 499 13 4 C 313 3 3e5|C 264 2
176 10 C 499 13 4 C 313 3 3¢5 |C 264 2
1840 11 C 499 15 4e5|C 313 4 3¢5 /C 264 2
190 11 C 499 15 5 C 313 4 3+5|C 264 2
2040 11 C 499 15 6 C 313 5 3 C 264 2
21ee 11 C 499 15 6 C 313 5 3 C 264 2
2240 10 C 499 13 6 C 313 5 3 C 264 2
23e0 946 |C 499 13 6 C 313 5 3 C 264 2
2b4es 946 (C 499 13 6 C 313 5 3 C 264 2
2500 9e1|C 499 12 6 C 313 5 3 C 264 2
B
2600 9.1 (C 499 12 5 C 313 4 3 C 264 2
270 802 |C 499 11 5 C 313 4 1 C 264 1
28ee 9e1|C 499 12 5 C 313 4 +5|C 264 T
2940 11 C 499 15 5 C 313 4 [ - [}
3064 12 C 499 16 5 C 313 4 0 - ]
31lee 12 C 499 16 - - - [} - [}
Total 33044 - 472 19445 - 160 9840 - 68
JANUARY FEBRUARY MARCH
lee 0 —— 0 0.1 |C 142 T 2 c 132 1
240 0 - 0 o1 (C 142 T 2 Cc 132 1
34 4] - 0 el |C 142 T 2 c 132 1
beo 0 - 0 ol |C 142 T 2 c 132 1
S5ee 0 - 0 «1|C 142 T 2 Cc 132 1
bea 0 - 0 «2(C 142 T 3 Cc 132 1
Teo ] - o o4 |C 162 T & C 132 1
8eo 0 - o o5(C 142 T 4 c 132 1
Yoo 0 - 0 o5 (C 142 T 4 Cc 132 1
10.0 0 - 0 #5|C 142 T 4 c 132 1
Iles ] - o «51C 142 T 4 c 132 1
124 0 - 0 «5|C 142 T 4 c 132 1
134 [} - 0 «5|C 142 T 5 C 132 2
l4ee o - o 251C 142 T 5 C 132 2
150 ] - 0 «5(C 142 T 5 c 132 2
16ee 0 - 0 «5(C 142 T 5 c 132 2
174 0 - 0 «5(C 142 T 10 - 4
184, 0 - 0 +5|C 142 T 15 140 6
194 0 - 0 «51C 142 T 20 - 20
2044 0 - 0 1 C 142 T 25 - 65
2)ee 0 - 0 2 C 142 1 30 1600 130
22e0 0 - 0 345(C 142 1 35 1600 150
2340 0 It 0 3.5(C 142 1 40 1100 120
24ee 0 - ] 345/C 142 1 50 1100 150
2540 0 - 0 3.5]C 142 1 55 1400 210
2600 «1(C 184 T 2 C 142 1 60 2100 340
2740 o1|C 184 T 2 C 142 1 80 12000 2600
284 «1|C 184 T 2 C 142 1 70 15000 2800
2%es #1iC lﬁlq T 2 C 142 1 40 9400 1020
30es «1(C 184 T - b - 23 5700 354
3lee «1|C 184 T - - i 23 5000 310
Total 0.6 et T 32.1 -— 12 633 - 8299

T Less than 0,50 ton,
C Composite period.
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QUALITY OF SURFACE WATERS, 1960

YELLOWSTONE RIVER BASIN--Continued
6-2580, MUDDY CREEK NEAR SHOSHONI, WYO,--Continued

8Buspended sediment, water year October 1959 to September 1960-~Continued

ere no concentrations are reported, loads are estimated/

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Day hg:«ln ™ Mean ™ Mean "
is- ean dis- ean dis- san
charge | concen- T:e:‘ charge | concen- T':;. charge | concen- T:::'
(cfs) tration day (cfs) tration day (cfs) tration da
(ppm) (ppm) (ppm) Y
les 19 3900 200 15 - 60 22 1300 77
240 15 - 150 11 1230 36 23 1300 (A 80
3.0 16 - 150 18 - 110 31 - 200
baa 15 3600 146 48 - 600 25 - 120
See 14 - 110 30 3800 |J 340 21 - 80
bes 13 2790 98 21 2900 |J 170 25 1320 89
Tes 13 2830 99 18 - 100 25 2500 |A 170
Bee 11 C 1530 45 21 - 110 23 1620 101
Sae 11 C 1530 45 24 2040 132 28 1500 |J 130
1040 10 C 1530 41 20 - 95 87 16000 |J 6000
1les 10 C 1530 41 15 1540 62 41 5300 (A 600
124e 10 C 1530 41 14 1280 48 27 3100 |A 220
13es 9.6 |C 1530 40 12 1C00 32 23 1780 110
lbee 846 |C 1530 36 17 - 100 21 1160 66
1540 846 |C 1530 36 16 - 70 24 1900 |J 130
16ee 8e6|C 1530 36 25 2900 |A 200 38 3200 |J 340
17we 941|C 1530 38 30 3000 |J 260 29 1880 147
1840 8e6(C 1530 36 35 4100 |J 400 34 2500 |J 240
190 842|C 1530 34 34 2680 246 29 -— 150
20e0 T+8(C 1530 32 35 2500 236 24 1500 |J 100
2lee 68 |C 1530 28 36 bl 300 19 1000 51
2240 6+8|C 1530 28 45 -~ 400 17 1100 |J 55
23es T7e3|C 1530 30 42 2800 318 21 1040 59
rZ 2% 846|C 1530 36 47 3400 431 25 1500 |J 110
25e0 91 |C 1530 38 35 3100 293 36 - 160
2600 842 |C 1530 34 29 2100 164 43 - 240
2Tes T+3(C 1530 30 20 1340 72 46 2900 (A 360
28es 946 |C 1530 40 35 2700 |A 260 50 - 460
2%es 12 € 1530 50 36 - 250 29 2100 |v 170
30ee 12 C 1530 50 37 - 180 17 1110 51
31ee - - - 25 1520 103 = -— —
Total 313.8 - 1818 846 - 6178 903 - 10866
JuLy AUGUST SEPTEMBER
lee 17 1180 54 15 560 23 12 420 14
240 14 - &4 22 780 46 14 200 8
3e0 19 1320 68 21 800 45 39 - 180
bos 19 1090 56 22 720 43 48 - 260
See 34 9100 J 950 14 470 18 50 - 280
6ae 26 7030 |S 550 15 el 24 57 2200 338
Tee 22 1900 113 19 - 40 50 1880 254
Beo 34 2800 |A 260 25 1180 80 35 1160 110
Gee 46 - 500 28 1350 102 27 890 65
1040 21 - 120 29 1180 92 22 - 48
1les 946 700 18 26 910 64 21 - 42
12 13 1100 {J 60 17 580 27 26 880 62
1340 8e6 950 |J 24 17 - 26 23 630 39
lbdes 8e2 630 14 16 - 24 17 390 18
1560 Te3 510 10 17 660 30 15 430 17
16es 4e8 - 3 22 900 |A 55 16 410 18
170 6.0 - 7 42 3600 (J 480 16 470 20
18ee bel 440 8 36 2600 (A 260 20 550 30
1% 9el 410 10 34 2580 237 20 570 31
2040 15 970 39 35 - 240 22 480 28
210 19 1000 51 21 - 70 25 750 (A 50
22e0 17 680 3 11 730 22 29 1600 fA 130
2340 19 - &4 9.1 890 22 26 2100 |A 150
24e0 18 - 36 10 T40 20 17 - 50
25e8 17 680 31 15 680 28 13 - 20
2600 20 720 39 24 1030 67 12 470 15
2700 18 620 30 32 Ll 150 12 370 12
2840 17 610 28 22 - 50 12 320 10
290 17 680 31 15 480 19 12 280 9
30e0 15 haad 22 17 480 22 11 270 8
31.. 15 - 22 15 380 15 - - -
Total 532.0 - 3276 - 2641 719 - 2316
Total discharge for year (cfs-days). 5265.5
Total load for year (tons),.. 35906

cesee

S Computed by subdividing day.

A Co.pu;:d from partly estimated concentration
graph,

C Composite period.

J Computed from partly estimated concentration
graph and subdividing day.
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116 QUALITY OF SURFACE WATERS, 1960

YELLOWSTONE RIVER BASIN--Continued
6-2685, FIFTEEN MILE CREEK NEAR WORLAND, WYO.

LOCATION.--At gaging station, 1.8 miles upstream from mouth and 2.8 miles west of Worland, Washakie
County,

DRAINAGE AREA (revised).-~518 square miles,

RECORDS AVAILABLE.~-Sediment records; March 1951 to September 1960.

EXTREMES, 1959-60.--Sediment concentrations: Maximum daily, 108,000 ppm June 10; minimum daily, no
flow on many days.,
Sediment loads: Maximum daily, 64,900 tons Sept. 15; minimum daily, O tons on many days.

EXTREMES, 1951-60,--Sediment concentrations: Maximum daily, 125,000 ppm Apr. 16, 1952; minimum
daily, no flow on many days each year,
Sediment loads: Maximum daily, 418,000 tons May 22, 1952; minimum daily, O tons on many days
each year,

REMARKS, --Records of discharge for water year October 1959 to September 1960 given in WSP 1709,
Flow affected by ice Nov. 27 to Dec. 6, Feb, 15-19, Mar, 6-19, Bureau of Land Management has
extensive spreader systems on some of the tributaries upstream from station.

Suspended sediment, water year October 1959 to September 1960
/Where no concentrations are reported, loads are estimated/

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day l\;ean M Mean ™ Mean ™
is- ean dis- ean dis- ean
charge concen- Tp:':‘ charge concen- T:el:‘ charge concen~ T:::.
(cfs) tration d (cfs) tration dan (cfs) tration d
(ppm) nd (ppm) ¥ (ppm) ay

Yoo 0.9 e 19 0 - 0 0+2 - 1
2e0 .2 - 2 0 - 0 3 2600 2
36 0 - [ 0 - 0 2 - 2
bes 0 - 0 [} - 0 .l - 1
5e0 o - 0 0 - 0 .1 4400 1
bas 0 - 0 0 - 0 0 - [
Tas 0 - 0 0 - 0 0 o
e 0 aed 0 [ il 0 0 0
Gee 2 - 1 [} - ] o 0
1040 .2 - 2 0 - o 0 - 0
1les ] - 0 [+] - 0 4] - [
1240 0 - 0 0 - 0 0 0
13,0 0 - 0 0 - 0 0 0
l4es 0 it 0 0 - 0 0 [
1560 0 et [ 0 - o 0 — 0
120 32600 |5 23500 [ - 0 0 - [
82 45300 10400 0 - 0 0 [
18 35600 |s 1920 o - ] ] 0
11 21900 650 ] - [} 0 [
88| 17300 411 0 - [¢] o - ]
844 | 14700 333 0 - [ ] - [}
7.9| 12800 273 0 - [ 0 [}
646 10500 187 0 - 0 0 0
2.5 8500 57 0 - 0 [ 0
6 7200 12 0 - ] 0 -— [}
0 - [} 0 - 0 ) - 0
] - 0 ol 9700 3 0 [*]
.3 3370 |S 18 2| 15000 (A 8 0 []
o2 9290 8 2 9600 5 [} 0
[ - 0 .2 - 2 0 0
0 - 0 - -- -- 0 - 0
267.8 - 37793 0.7 - 18 0.9 - 7

S Computed by subdividing day.
A Computed from partly estimated concentration graph.



MISSOURI RIVER BASIN

YELLOWSTONE RIVER BASIN--Continued

6-2685, FIFTEEN MILE CREEK NEAR WORLAND, WYO,--Continued

Suspended sediment, water year October 1959 to September 1960--Continued
/¥here no concentrations are reported, loads are estimated/

JANUARY FEBRUARY MARCH
Suspended sediment Suspended sediment Suspended sediment
Day Mean M Mean M Mean ™
dis- ean T dis- ean T dis- ean T
charge | concen- l:‘:‘! charge | concen- :e'l‘_" charge | concen- ;e':"
(cfs) tration da: (cfs) tration da: (cfs) tration a
(ppm) Y (ppm) Y (ppm) ay
lee 0 -— 0 (] -~ 0
200 [} - 4] 0 -— 0
3e0 0 - 0 ] -— 0
bao [ bl 0 ] 0
See [} - 4] ) -~ 0
0 == 0 0 -— 0
0 - 0 2 - 24
[} - 0 20 13000 |A 700
0 - [+] 180 14000 6800
[ - 0 100 18000 4900
0 - 0 10 11000 300
[} - 0 9 8400 200
0 - 0 8 5800 130
0 - 0 7 3600 68
.2 3000 2 6 5200 84
3 - 2 4 5500 59
o4 1400 2 2 2500 14
2 1000 1 3 2800 23
0 - 0 60 37000 6200
0 - o 54 45600 |S 7700
[} - 0 25 35500 2480
0 - 0 9.8| 29600 |S 896
[ - 0 3¢5| 27200 257
[} - [} 1e8| 24200 (S 127
0 - 0 o2 2050 (S 2
[ - 0 [} - 0
o - 0 0 - 0
0 - ] [} - o
[} - o] [o] ]
- - - 0 [}
- - - 1] - 0
[¢] 1] L.l - 7 50543 - 30964
APRIL MAY JUNE
lee 0 - 0 9ok | 43300 1140 0 - o]
2e0 0 - 0 3.5| 43400 328 [ - [
3ee 4] - 0 1.2| 38400 129 0 - [}
beoo 0 - 0 «6| 31600 51 0 - [
Ses ] - 4] «2| 13000 7 [} - [
0 - [ (] - [¢] 0 - [
0 - 0 0 - 0 [} - 0
0 el 0 0 — [} 0 - [
0 - 0 0 - [} 47 25000 |S 14400
0 - 0 0 - [ 189 8000 (S 63200
[} — 0 [+] - o 27 54200 |S 4320
o - [ ] - [} 102 67700 (S 21300
0 - [ 0 - 0 20 55200 |S 3360
0 - [¢] 0 - 0 59 S5 446
0 - 0 0 - ] 1e6 70
0 - o 0 - 0 o7 24
4] - 0 o - ] «3 7
0 et 0 0 [} ol 1
0 b 0 0 0 0 4]
0 —— 1] 0 - 0 [ 4]
0 - [ [ - 0 1.0 - 32
0 -- 0 0 - [} .6 - 16
(] —_— [} 0 - [} 6 - 9
0 - 0 0 - o «5 2000 3
6.0| 22800 |S 1000 0 - 0 5 - 1
10 58000 |J 1700 [} - 0 .2 367 T
11 60100 1850 0 - [} [} - 1]
2+4| 40300 271 [} - 0 [} - [+]
31 53000 |[$ 5280 0 el (] 4] 0
24 39000 [A 2600 0 - 4] 0 4]
_— - — 0 — 0 - _— _—
8b4ets - 12701 14.9 - 1655 397.0 - 107189

Computed by subdividing day.
Less than 0,50 ton.
Computed from partly estimated concentration graph.

Computed from partly estimated concentration graph and

subdividing day.



118 QUALITY OF SURFACE WATERS, 1960

YELLOWSTONE RIVER BASIN--Continued
6-2685, FIFTEEN MILE CREEK NEAR WORLAND, WYO.--Continued

Suspended sediment, water year October 1959 to September 1960--Continued
/Where no concentrations are reported, loads are estimated/

JULY AUGUST SEPTEMBER
Suspended sediment Suspended sediment Suspended sediment
Day L:un ™ Mean " Mean ™
is- ean dis- ean dis- ean
charge | concen- T:.:. charge | concen- To':.. charge | concen- T:;.
(cfs) tration day (cfs) tration ::y (cfs) tration day
(ppm) (ppm) (ppm)
[} - 0 [} - [} [ - 0
[ - 0 [} - 0 0 0
0 - [ [} - 0 0 0
[ - 0 0 - 0 0 0
0 - [ 0 - 0 [ - 0
6ue 0 - [ (4 - 0 0 - 0
Tee 0 0 0 0 0 0
8ee 0 0 [} [ 0 [
Yee 0 0 o 0 0 0
10.0 0 - 0 [} -- o 0 - o
[} - 0 Q - [ [ - [
«9| 5980 (S 41 0 - 0 0 [}
[ -- 0 0 - 0 0 0
26 32000 |J 3100 0 - 0 [ - 0
e5| 11400 s 19 ° - [ 313 60700 {5 64900
0 - 0 3.0 s 293 49 41600 |5 6360
0 -- 0 39 s 5740 26 22600 1570
[ - 0 17 J 2300 17 15000 688
0 - 0 2.6 275 1 15000 446
0 - [ o8 53 Se7| 15500 238
0 - Q .3 s 5 16| 12800 55
0 [ [ 0 1.0] 13300 |s 40
0 0 0 [ <4 8130 |S 10
0 [ 0 0 o1 - 1
[ - 0 0 - 0 4 - 0
[} - 0 [ - [} ] -— [+
0 0 [ - 0 [ 0
[ [ 0 -- [} 0 [
[ 0 0 - 0 0 0
o -- [} 0 - [ [} [4
[ - 0 [ - [ - -— -
274 - 3160 6247 - 8666 42448 -— 74308
Total discharge f0r year (C2S5~dBYS)......cecveeescnseassssassanstasassasanss 1787.0
Total load for year (tomS).....ceciececicessroansooeoasacesnssaascansaccanss 276468

8 Computed by subdividing day.
J Computed from partly estimated concentration graph and subdividing day.
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YELLOWSTONE RIVER BASIN--Continued
6-2795. BIGHORN RIVER AT KANE, WYO,--Continued

Suspended sediment, water year October 1958 to September 1960
ere no concentrations are reported, loads are estimated/

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis~ Mean Tons dis- Mean Tons
charge concen~ per charge concen-~ per charge concen- per
(cfs) tration da (cfs) tration d (cfs) tration d
(ppm) y (ppm) ay (ppm) ay
1310 850 3010 1560 420 1770 1450 C 249 970
1330 500 1800 1600 560 2420 1400 C 249 940
1370 490 1810 1610 580 2520 1450 C 249 970
1370 470 1740 1620 660 2890 1450 C 249 970
1380 430 1690 1510 700 2850 1400 C 249 940
6o 1350 470 1710 1450 680 2660 1350 C 249 910
Teoe 1330 450 1620 1520 C 62 254 1340 C 249 901
Bes 1370 400 1480 1580 C 62 264 1370 C 249 921
e 1370 550 2030 1610 [« 62 270 980 C 249 659
10es 1370 600 2220 1640 C 62 275 892 C 249 600
1440 820 3190 1570 C 62 263 920 C 249 619
1410 610 2320 1570 C 62 © 263 950 C 249 639
1400 380 1440 692 [ 62 116 1180 C 249 793
1400 500 1890 684 C 62 114 1220 C 249 820
1400 1150 4350 764 [« 62 128 1310 C 249 881
1960 1690 8940 812 C 62 136 1340 C 249 901
2320 7690 48200 856 [ 62 143 1320 C 249 887
1830 5970 29500 1020 C 62 171 1320 |C 249 aa7
1570 3200 13600 1290 [« 62 216 1310 C 249 (13
1560 920 3880 1400 c 267 1000 1260 C 249 847
1550 530 2220 1600 C 267 1200 1220 C 249 820
1530 470 Y 1940 1500 C 267 1100 1200 C 249 807
1550 390 1630 1500 c 267 1100 1190 C 249 800
1530 480 1980 1500 c 267 1100 1100 C 249 740
1420 510 2090 1550 C 267 1100 1150 C 249 770
1510 540 2200 1500 c 267 1100 1500 C 249 1000
1500 410 1660 1450 C 267 1000 1500 C 2649 1000
1510 380 1550 1450 c 267 1000 1250 C 249 840
1510 360 1470 1400 C 267 1000 1100 C 249 740
1570 420 1780 1450 Cc 267 1000 1100 C 249 740
1560 410 1730 - - - 1050 C 249 710
Total 46680 - 156580 41258 - 29423 38572 - 25903
JANUARY FEBRUARY MARCH
lee 1050 C 198 560 1300 C 289 1010 900 70 170
20 1050 C 198 560 1320 C 289 1030 900 - 220
30 930 C 198 497 1320 C 289 1030 950 120 310
4os 1000 c 198 535 1320 C 289 1030 970 — 500
Ses 910 C 198 486 1280 c 289 999 970 - 1000
6o 1070 C 198 572 1230 C 289 960 1250 - 1700
Tee 980 C 198 524 1220 c 289 952 1460 762 3000
8o 1110 c 198 593 1220 c 289 952 2000 - 6000
Yee 1460 C 198 781 1250 c 289 975 2500 - 10000
1040 1470 C 198 786 1330 c 289 1040 2850 1600 12000
1lee 1450 C 198 775 1340 C 289 1050 3050 1800 15000
1240 1410 C 198 754 1290 C 289 1010 2160 2100 12000
1340 1410 C 198 754 1250 C 289 975 2140 2010 11600
l4es 1380 c 198 738 1290 c 289 1010 2050 1200 6640
1540 1390 C 198 743 1250 C 289 975 1760 1440 6840
1600 1330 C 198 711 1240 c 151 506 1670 1340 6040
1760 1350 c 198 722 1260 Cc 151 514 1600 1480 6390
18es 1430 C 198 764 1260 C 151 514 1620 1450 6340
19¢e 1250 C 198 668 1260 C 151 514 19%0 3680 |S 21800
2040 1090 C 198 583 1230 c 151 501 3430 8980 |S 92700
2100 874 C 198 467 1190 C 151 485 3340 10600 95600
2240 856 C 198 458 1240 c 151 506 3480 10200 95800
23ae 1160 [C 198 620 1230 C 151 501 3290 7400 65700
2400 1320 c 198 706 1080 (C 59 172 3020 5090 41500
2500 1250 |C 198 668 1150 C 59 183 2480 3310 22200
1260 C 198 674 1090 C 59 174 2160 2120 12400
1340 C 198 716 1000 C 59 159 2000 1680 9070
1350 Cc 198 722 847 C 59 135 1930 1450 7560
1320 C 198 706 850 C 59 140 1830 1300 66420
3040 1320 C 198 706 - - - 1690 1280 5840
3lee 1300 ¢ 198 695 - - - 1610 990 4300
Total 37870 - 20244 35137 - 20002 63050 - 586640

8 Computed by subdividing day.
C Composite period.
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YELLOWSTONE RIVER BASIN--Continued
6-2795, BIGHORN RIVER AT KANE, WYO.~--Continued

Suspended sediment, water year October 1959 to September 1960--Continued
ere no concentrations are reported, loads are estimated/

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Day Mean M Mean M Mean M
dis- ean dis- ean dis- ean
charge | concen- 1;:’:_’ charge concen- Tl;’e':' charge concen- T:;:‘
(cfs) tration da (cfs) tration da (cfs) tration a
(ppm) y (ppm) y (ppm) il
lee 1520 860 3530 960 1560 4040 1130 430 1310
260 1450 680 2660 901 2490 6060 1240 410 1370
3en 1370 575 2130 960 1790 4640 1280 380 1310
bGeo 1120 520 1570 748 885 1790 1490 530 2130
50 1070 520 1500 724 495 968 1490 495 1990
1080 700 2040 724 455 889 1430 440 1700
1100 875 2600 732 445 879 1320 390 1390
1140 955 2940 684 360 665 1260 340 1160
1130 795 2420 660 430 766 1500 440 1780
1120 715 2160 692 305 570 4850 12700 |S 299000
1190 645 2070 668 265 478 6250 25100 424000
1090 540 1590 804 315 684 3820 19400 200000
1060 390 1120 1330 1060 3810 3660 10100 99800
1050 380 1080 2060 2620 14600 3480 5420 50900
950 380 $75 1810 1730 8450 3210 1980 17200
892 310 747 1330 885 3180 3230 1560 13600
892 345 831 1050 495 1400 3110 1210 10200
910 335 823 960 305 791 2620 1190 8420
874 290 684 960 230 596 2590 1020 7130
780 255 537 883 230 548 2240 865 5230
2lee 764 230 474 780 255 537 1940 845 4430
2240 724 265 518 T24 240 469 1620 610 2670
2340 716 325 628 847 330 755 1310 485 1720
24ae0 847 655 1500 1380 740 2760 1090 440 1290
2540 1200 790 2560 1550 875 3660 940 340 863
260 1180 645 2050 1180 420 1340 847 290 663
270 980 435 1150 980 305 807 812 250 548
28se 865 430 1000 1070 325 939 812 225 493
29ee 856 505 1170 1060 360 1030 716 215 416
300 1030 710 1870 $80 295 781 654 180 318
31ee - - - 960 325 842 - - -
Total 30950 - 47027 31151 - 69724 61941 - 1163031
JuLy AUGUST SEPTEMBER
leo 606 155 256 560 205 310 676 110 201
200 585 145 229 600 220 356 692 | 110 206
360 570 145 223 565 985 1500 676 130 237
bao 560 135 204 550 595 884 676 | 160 292
See 550 145 215 545 270 397 692 130 243
-7 550 155 230 550 255 379 692 190 355
Teo 560 145 219 545 210 309 692 220 411
Beo 560 135 204 550 185 275 692 220 411
Qe 580 125 196 555 185 277 692 210 392
10e0 560 160 242 530 135 193 700 180 340
1las 560 145 219 535 155 224 708 180 344
12e0 555 135 202 540 135 197 716 160 309
13.. 565 155 236 530 135 193 708 160 306
l4es 590 130 207 535 120 173 708 170 325
1540 585 130 205 545 120 177 812 320 702
160 545 110 162 618 1940 |s 3460 1980 9080 48500
170 545 120 177 724 1560 |S 2890 1210 15500 50600
1840 535 120 173 1320 2520 8980 1160 6770 21200
19.e 530 130 186 990 6990 18700 1310 2900 10300
20se 540 110 160 812 6480 14200 1180 3300 10500
21lee 525 100 142 796 1240 2660 1140 1150 3540
2200 515 100 139 796 720 1550 1300 690 |[S 2550
23ee 515 95 132 788 480 1020 1930 7020 36600
26bee 525 120 170 748 310 626 1380 9740 36300
25ee 535 135 195 724 250 489 1160 4050 12700
2640 550 95 141 716 1s0 367 1050 1220 3460
2700 525 100 142 708 180 344 1010 740 2020
28ae 540 120 175 700 130 246 980 495 1310
29es 540 100 146 668 130 234 892 360 867
30ee 560 110 166 668 150 270 856 285 659
3lee 575 100 155 668 120 216 - - -
Total 17136 - 5846 20679 - 62096 28070 et 246180
Total discharge for year (cfs-days)...... cesena 453494
2432696

Total load fOr year (tonS)....ceuseescacroscesacasasanns

S Computed by subdividing day.
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MISSOURI RIVER BASIN 131
YELLOWSTONE RIVER BASIN--Continued
6-2862, SHOSHONE RIVER AT KANE, WYO.--Continued
Suspended sediment, water year October 1959 to September 1960
/¥here no concentrations are reported, loads are estimated/
OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment’
Da Mean Mean Mean
y dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge concen- per charge concen- per charge concen-
(cfs) tration da (cfs) tration da: (cfs) tration 5:'
(ppm) Y (ppm) Y (ppm) v
lew 1500 550 2230 1790 660 3190 1040 C 594 1670
200 1490 560 2250 1720 500 2320 1080 C 594 1730
1420 520 1990 1610 460 2000 1220 C 594 1960
1420 540 2070 1540 310 1290 1250 C 594 2000
See 1460 580 2290 1000 C 432 1170 1200 C 594 1920
6ae 1500 560 2270 939 C 432 1100 1240 C 594 1990
Tee 1520 600 2460 984 C 432 1150 1240 C 594 1990
8ae 1480 600 2400 966 C 432 1130 1520 C 594 2440
9ese 1490 530 2130 966 C 432 1130 1250 C 594 2000
104e 1500 580 2350 966 C 432 1130 1200 C 594 1920
1lse 1520 520 2130 957 C 432 1120 1160 C 594 1860
12«0 1550 470 1970 792 C 432 924 1140 C 59 1830
1344 1550 520 2180 950 C 432 1100 634 c 370 633
lées 1510 470 1920 1000 C 432 1200 1030 c 370 1030
15 1500 - 1700 1000 C 432 1200 957 |C 370 956
léas 2030 2810 (S 16200 1000 C 432 1200 1010 c 370 1010
1780 1860 8940 1000 C 432 1200 930 < 370 929
1670 830 3740 1100 C 432 1300 939 < 370 938
1630 540 2380 1100 C 432 1300 948 c 370 947
20.. 1680 520 2360 1050 C 432 1200 980 < 370 980
21e0 1800 620 3010 1000 C 432 1200 1000 < 370 1000
2200 1700 300 2300 900 C 432 1000 1050 c 370 1000
2340 1610 440 1910 950 C 432 1100 1050 < 370 1000
2440 1540 410 1700 1050 C 432 1200 1050 < 370 1000
2540 1550 380 1590 1050 C 432 1200 930 c 370 929
2600 1930 985 5130 1080 C 432 1260 921 < 370 920
2740 1900 510 2620 1030 C 432 1200 921 C 370 920
28.0 1740 500 2350 1000 |C 432 1170 950 < 370 950
29e 1720 500 2320 1000 C 432 1170 950 c 370 950
3040 1730 410 1920 1000 € 432 1170 1050 c 370 1000
3lee 1720 410 1900 -— - - 1150 < 370 1100
Total 50140 - 92710 32490 - 39024 32990 -— 41502
JANUARY FEBRUARY MARCH
les 1150 c 550 1700 1180 C 386 1230 900 170 410
2e0 1100 c 550 1600 1200 C 386 1250 950 - 550
Jee 1150 c %50 1700 1190 C 386 1240 1000 280 760
bao 1200 C 550 1800 1180 C 386 1230 1050 - 1200
Se0 1200 c 550 1800 1210 C 386 1260 1100 - 2000
1250 C 550 1900 1200 C 386 1250 1200 - 3000
1250 c 550 1900 1190 C 386 1240 1200 1400 4500
1250 c 550 1900 1220 < 386 1270 1200 - 6000
1200 c 550 1800 1280 c 1386 1330 1050 - 5000
1200 {C S50 1800 1210 [Cc 386 1260 849 1810 4150
1150 C 550 1700 1210 C 386 1260 598 1070 1730
1050 c 550 1600 1230 C 386 1280 580 750 1170
1050 C 550 1600 1200 C 386 1300 574 590 914
1050 [C 550 1600 1200 < 386 1300 604 690 1120
1000 c 550 1500 1200 C 386 1300 568 720 1100
960 C 850 1400 1200 C 386 1300 550 510 157
900 < 550 1300 1200 C 386 1300 556 510 766
850 C 550 1300 1150 < 386 1200 610 690 1140
800 C 550 1200 1100 C 386 1100 832 2900 6510
800 € 550 1200 1150 C 386 1200 840 3440 7800
800 C 550 1200 1150 C 386 1200 1010 3700 10100
850 C 550 1300 1150 < 386 1200 894 3280 7920
900 c 550 1300 1100 C 386 1100 768 2610 5410
950 c 350 1400 1100 < 386 1100 784 2650 5610
1000 |C 550 1500 1050 |C 386 1100 824 1970 4380
1050 c 550 1600 1000 C 386 1.000. 808 1520 3320
1050 C 550 1600 900 C 386 940 784 1340 2840
1050 C %50 1600 900 C 386 940 T44 1090 2190
1070 C 550 1590 900 C 386 940 508 780 1070
1080 ¢ B350 1600 - bl - 460 330 410
1170 C 550 1740 - - - 508 580 796
Total 32530 -- 48730 33150 - 34620 24903 - 94623

8 Computed by subdividing day.
C Composite period,



132 QUALITY OF SURFACE WATERS, 1960

YELLOWSTONE RIVER BASIN--Continued
6-2862. SHOSHONE RIVER AT KANE, WYO,--Continued

Suspended sediment, water year October 1959 to September 1960~-Continued
ere no concentrations are reported, loads are estimated/

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended seciment
Day Mean M | Mean " Mean M
dis- ean Tons dis- ean T dis- ean
charge concen- per charge concen- p.::'. charge concen=~ 1;:’;’
(cfs) tration da (cfs) tration da (cfs) tration a
(ppm) ol (ppm) y (ppm) ay
lee 286 440 340 . 544 1610 2360 514 700 971
I 401 460 498 532 1580 2270 450 540 656
340 420 200 227 526 1840 2610 445 540 649
bes 465 420 527 475 1950 2500 425 530 608
See 470 310 393 400 880 950 568 960 1470
6o 465 240 301 338 600 548 800 1450 3130
Tae 465 220 276 296 630 503 617 770 1280
8ee 435 190 223 331 700 626 580 670 1050
See 415 140 157 345 620 578 957 2730 (S 7780
10ae 368 300 298 270 500 364 1130 .2610 7960
1lee 400 700 756 260 450 316 1670 6420 28900
1244 460 680 845 258 660 460 1300 2300 8070
1340 410 420 465 234 490 310 939 1580 4000
lbes 400 640 691 250 480 324 728 1280 2520
1540 465 740 929 272 580 426 784 1230 2600
1644 376 600 609 300 640 518 858 1400 3240
17e0 475 730 936 317 590 505 728 1030 2020
1840 480 490 635 338 620 566 610 910 1500
190 300 420 340 363 590 578 592 820 1310
2040 562 1710 2590 381 540 555 666 1010 1820
2lee 610 1390 2290 415 670 751 631 1000 1700
2200 568 1160 1780 465 1130 1420 544 840 1230
23ee 680 1060 1950 568 1140 1750 508 880 1210
2440 1040 2760 (s 8460 550 820 1220 450 760 923
2540 1190 1880 |S 6470 485 620 812 415 860 964
2600 595 2100 |s 2820 440 570 677 415 710 796
27e0 435 2660 3120 490 740 979 450 800 972
2840 526 1830 2600 652 1160 2040 381 640 658
29es 680 1430 2620 712 1470 2830 334 430 388
30es 598 1350 2180 688 1060 1970 334 470 424
3les - - il 631 800 1360 ad - -
Total 15440 - 46326 13126 - 33676 19823 -- 90799
JuLY AUGUST SEPTEMBER
338 400 365 1070 1210 3500 475 220 280
320 380 328 1070 945 2730 460 260 323
310 320 268 858 630 1460 470 230 292
345 500 466 728 480 943 470 230 292
502 920 1250 652 450 792 544 260 382
6ee 514 780 1080 760 685 1410 538 220 320
450 590 717 849 620 1420 490 200 265
386 470 490 1020 880 2420 480 180 233
Ses 395 550 587 1030 865 2400 631 330 562
10es 475 660 846 966 700 1830 696 420 789
532 730 1050 858 560 1300 680 330 606
496 515 690 728 485 953 712 380 730
460 430 534 680 450 826 728 380 747
475 455 584 659 405 721 800 410 890
470 435 552 744 460 924 900 390 950
455 360 442 1570 2990 | 18600 950 410 1100
440 350 416 2270 4370 (S 28300 950 525 1300
480 430 557 1630 2000 8800 950 790 2000
430 340 395 1540 1140 4740 950 630 1600
415 330 370 1420 960 3680 950 485 1200
470 410 520 1330 810 2910 950 525 1300
526 505 717 1200 710 2300 950 715 1800
592 570 911 1040 620 1740 950 925 2400
752 1060 2150 921 505 1260 950 735 1900
25406 1090 3670 10800 832 410 921 950 695 1800
264e 939 1150 2920 736 380 755 950 630 1600
2740 849 840 1920 610 340 560 950 570 1500
2840 800 790 1710 595 300 480 950 440 1100
29ee 776 720 1510 565 270 410 950 390 1000
30ss 752 630 1280 535 270 390 950 390 1000
3lee 824 740 1650 505 200 270 - - -
Total 17058 -— 38075 29971 - 99745 23324 - 30261
Total discbarge for year (cfS-dayS)....oeesecceccsscans 324945
Total load for year (tONS)...eecisceceecesecsacasossosoaseasesscsosonnns 690091

8 Computed by subdividing day.



133

MISSOURI RIVER BASIN

*o8IeyosTp UBSW ATTEA P

aMgA - 00T 68 a9 134 62 LT ar 1214 086 P 9 0zZeT ‘0z °*1dag
DMdA - 00T v6 zL 8% 8¢ 92 - TL6 00%T L9 QT0T **0zZ *Sny
OMEA - 00T 56 69 9¢ L2 LT T 619 8S8 SL 0S3T *3ny
OMEA - 00T 66 6 88 29 ov 154 €3¢ ()54 oL 0180 Anp
OMdA - - 00T 96 88 ve 82 - €9 96¥ 79 0£60 Anp
OMdA - 00T L6 98 L 134 €€ - 0z0T 0z gL SZET aunp
OMdA - 00T 66 g6 8 9 8% - 0L09 08.LT 08 ovLo aunp
OMdA - - 00T 96 8 €S Le - 0202 0ZTT L9 SGLT T dunp
OMEA - - 00T 66 26 V9 ov € LS 06¥ oL 0GET g aunp
OMEA - - - 00T 86 28 L8 L:i4 6ES Tee 6% 0580 8T LeN
OMEA - - 00T 66 L6 €8 29 €S 6EC vee ve 0ETT ‘9 Ley
OMdA - - 00T 86 g6 oL £V - 0Z2T 089 8¢ (11429 12 "ady
OMdA - - 00T 66 86 06 99 - 0922 889 e GEST
OMdA - 00T 66 96 £6 LL :14 - LS9 999 - SIST
OMEA 00T 66 £6 2L 29 (44 82 0zg 6.2 ¥86 8¢ ovvT
OMEA 00T {66 26 9L 85 62 T2 9T 144 L96 £e SHST
OMEA - 001 L6 122 I1s 82 8T 91 GSS 08T - 0GET
000°Z[000°T|00S°0{052°0| SZT*0]290°0|1€0°0|9T0°0|800°0|¥00°0;300"0 ‘mrd (d,)
stsfreue - (fep aed suoy) hoﬁhw (819) jurod m..smn (amoy 57)
j0 SJIPIWII[[IW U} ‘pOIBOIPUT SZIS Uey) IoUlj JuedIad a31eyosIp _uenued a8xeyosiq Suyid | -xod sm L UoTj0a1[09 Jo ared
POYIBIN JUIWIPSG Sy v -weg | ~we)y v
juouwTpas popusdsng 3 pag Torem
(197eM PATIHSTP UT ‘M f3qmy UOTIRMMWNDDE TENSTA ‘A ‘aadis ‘g fjadid ‘d

{1a3em eAljRu UT ‘N ‘uopEjuedEp ‘q fpesaadsip ATredtwayo ) foqny TeMBIPYIIM Wonoq ‘g :StSATeuE jo SPOYISI)
0961 Jtoquajzdas 03 BCGT I9GO3I0 IBOL I33BA ‘JUSWIPOS popuadsns JO sosdTeue OZTS~o[DTIIBd

PONUTIUOD-~"0XM ‘ENVN LV UTAIHY ANOHSOHS °2982-9

PoNUEIUO)~~NISYH YIATH ANOLSMOTTIX



QUALITY OF SURFACE WATERS, 1960

134

Tt |2°9foL1’1 [v°z |9z [sO¥ 09g'ET [6T'T |€L9 81° |9°2 |¥° 33 [:i44 0 |2zz |6°9 yIt ze | oty T0° L1 ou9‘s °°gT-gT eunp
-~ lo°sloso‘t [9°z [881 |vee ovt‘y |20°T |68 - |- [-- - yov o [zoz |-- €1t - - - - w6t
-= j0°Llo¥O‘T [¥°Z [28T |8EE 0L0°c | T0°T |9¥s - |- ] - €LE o |o6r |-- S0T - - |-- - 925°1
-= |g°L|061°T [9°2 [112 |[¥6E 0BI‘Y |6T°T (28 - == |- - (344 0 |sz8 |-- 121 - - |- - 69L°1
-- lg*rjove‘t |o°2 (ezz |[22v 00z°‘e |gz°t [L16 == == |- - == 0 lvvg |- 22T - == - - 001‘z
-~ |9°cfoot’1 [€°2 |L8T |[¥vie 080°. {80°T |€62 Rl R £ - - o |82z |-- €0T - - 80g‘e
-~ 19°L[226 0°2 |62T |9T1E 01801 88" |6¥9 -= - I-- - -- 0 |sze |-~ €8 - - oLt’o
ol oo N A O [ B el e el I B 0 - e A | e
9 |4°LJ091‘T (€°2 |6LT |88E 09z‘G |80°1 |¥6L 91011 |V°0 st ¥8E 0 jssz |o'¥ 901 (43 2Tl 8¥r'e
-- |6°Ljoz1‘t |v*2z |91 |98E 068‘9 {60°T |¥08 -~ |- |- -- - o |z |-~ 011 - - - - L0t
-- |8°*tlost‘t [9°z |091 |o06€E 096'L |¥T°T |9€8 - |- |- - -- 0 |9sz |-- 911 -- - |- - L28°¢
-- [8°2joeT‘t [9°2 josY |i8¢ 0z9‘e |21°1 (228 -~ f== |- et - 0 |zsz |-- (133 - - |- - €692
-- |vc2jos0‘t (6°2 [88T |veE oocio [co'T [69L N ol - -~ 0 |tz |[-- 801 - - |=- - ZEO‘E [ °°*°°°1E-02 "290
== lpczfozt’t oz |s81 |osg ogg‘s |o1°T jotB - - |- -- -- 0 |92z |-- at1 - - |- - 166°‘C | ‘6961 ‘61-1 °200

(0.2 o | TS " | 3003

opex -ou Aep uotTm

otonm) "R Trea [Bmm | aed | TRSF| aed | fao o (o0)(928)| () @n)
-~ Hd | soue -daos oy [ suoy, P sured :mow nzv SARE) (o) [ ome| T lums| (my) | wms () (2d) (‘o (1) UORBIO
00| -pe | TN | ey oL %3123 W | opy 10 | srepms |-uoq | ~9%4 | -5wy | mmpog | -eu | T2| uogy feormg) 98ISR L

-«.n.u_% wngp -og | ~IN [-onig -xep| T | -og -Supg | “T8O weol oyeq

brsrosdg =08 | “0O®D sE (0,081 3® enpisex) |

SSIUPIEH SPT08 PIATOSSTA
0961 l19quaides 03 B6C61 19Qo3d0 I894 JO3eA ‘WOT[[IW I s3aed uyl ‘sosiyEue [BOTWOL)
‘3% IR 03 QT °*d8Q ‘9Z-G °*AON 90T £q Pe3deFJye sOTJ "60LL dSM UT uoATd 096T Joqueideg 03 GQ6T I9q03O0 IBSA JOYEM JOF OFIBYOSIP JO SPIODSY  OAM

.!ﬂd.—kot 2® 907330 3OTI}STP Ul ITqeITeA® sordwes ATTep JO 9oUBIONPUOD OFFIoeds Jo SpPIoddY
‘0961 ‘zg Atnp suo} AIT ‘A1Tep wnwiuim {Zg61 ‘vE LBN suol Q00 ‘LzL ‘ATTEP wWmuixBH
‘pourmielep jou ‘ATTep wnwiuiw {Zg61 ‘pz Lem wdd 00z ‘cg ‘ATyep mnWIXEN
*‘syjuom Jojufa Buranp shep fuem uo jurod Burzess] ‘unWTUIW {£Q6T ‘L *3ny 21,68 ‘ammxel
*Ig61 ‘0z ounp SOYmWOXOTW $9g ‘A1Tep wnmiutw ‘gGBT ‘8L "AOK SOYWOIOTW OF9‘1 ‘ATTep mmwixel

‘1661 ‘€7 ounp wdd IGT ‘wnwiuim ‘ggeT ‘1e-82 ATnr wdd pyg ‘mnwixen
"1661 ‘gz ounp mdd yOg ‘wnmIurWm (gg6T ‘1e-82 AInf wid 061°1 ‘unumpxey
*z¢ ATnr suoj LIT ‘ATTep WnWiuym {g] eunp Suo} 000 ‘697 ‘ATTEP WnmIXER

‘yorey 03 zequaaoN Furanp siep [eI0Aes uo juyod Fuyzeoly ‘wmmiutm fgz ‘GI ATNL J,8L ‘WnwWixeN
*YT "JBR SOYWOIOTW OFC ‘ATTeEp unmiuiw (g ‘9 °*3deg SOUWOIITW QGG ‘T ‘ATTeEp WnNWIXER
"12-6 ‘Jed wdd g4z ‘mnupuym {o1~T °3deg wdd Tpy ‘wnuyxeR

*93xeqostp Aq pojrysodwod sysiteus [eotmeyo 1oj serdues A{teq--’SHUVRIY
1(09-6961 ‘BS-9G61 ‘VS-LV61) SPROT JUSW{peg

1(09-666T ‘89~GG6T ‘¥S-LPET) SUOTIEIIUSOUOD JUSMYPO]

*6 *3deg wdd gg ‘ArTep wnwium {£y Sunp wdd QOE‘S8T ‘ATTep WnEIXER

‘12-6 °*aeR wdd ggg ‘wmmyuim {01-1 *3des ‘gz-9 AInr wdd QTI‘T ‘wnurxeN

‘0961 aeqmojdes 03 6GET 1040300 ‘8C6T Jequerdeg 03 GGET I8G0320 ‘pg61 requeades o3 Ly61 AInf
*0961 zequeydes 03 6g6T eunp ‘ggBtl reqmeAoN o3 2gel 31sndny ‘IgeT Jeqmerdag o1 6¥6T TTady
"0961 Jequweideg 03 061 AIeniqeg

1 (09-2861 ‘19-6¥61) seanjeredme; ejey
$(09-IG6T) @duwionpuod Oy3Toedg

$(08-TG6T) ssouptel

1(09-1G61) SPY10S PIATOSSTA--°09-LV6T ‘SARIULYE

tspeot juswmypeg
$SQ0T3BIJUSIUCD JUSMEPOS

{seanyeredma) I2)1BH
{90oue)oNpUOd Of3Foadg
:@soupaeq

:SpTI0S POAT0SSTQ--"08-6961 ‘SARIUIXT

i8pIoder jusmyipeg
:goanjexaduo) aoley

:gosdABue [eITWe)--"HIGVIIVAV SAY00Ad

*1e3sn) JO 35S SATIW p puB ‘Ajunc) eunsesi] ‘uiogSrg JO 3SSAURNOS STIW I ‘ganom moxj weerisdn oTfw g°0 ‘0T AwmgStH ‘§'n uo eIpraq e uorlels JurBed 21V--°NOILVIOT

“LNOW ‘NMOHOIE IV WAAIN NHOHOIE °L¥63-9
PonuUTRUC)-~HISVE YIAIY INOLSMOTTAX



135

19 -~ 1 86[HG | #6[HG | 09|09 | LG[96 | 96{nS | 66(29 | LG|~- | 86|19 | 69(69 | 85|09 | T9(L9 | LG |H9 | 69 |== | 89|
L9 €9 | %9|6G | 66|09 | 66(66 | T9|%9 | OL169 | ZL|89 | 99|%9 | 69(0L | TL|2L | 2L|0L | 99 (%9 | 69|0L | OL[€L | nL|€EL
€L WL 2L{6L | wL|TL | TLjel | 2L|8L | GL|LL | LL|8L | 9L|SL | GL|2L | GLIEL | €L|TL | 9L|2L | €L|2L | 69]|69 | 89|69

59 -~ | 0L|0L | 69[69 | CLI6I | #9|66 | 09/09 | 99[L9 | ¥9{L9 | #9| 09 | LIIE9 | L9|99 [ W9|€9 | 99(29 | 65|19 | 69|99
LS 69| 99|29} 66[29 | 85109 | 09|66 | 95(8G | w5 |#ws | 66|46 | 66(6G | 66|69 | 69|16 | 86|96 | 85 (6G [ 0G| 9% | 64|19
8% = | EN(ZTH | 69|90 | Wu|on | 6%|6% | 05|06 | LN|TG | 9% |%h | yh 8h | 6% |6h | 69106 | 66[0S | 6%|6% | 25{06 | 89| 8%
- Lo | Lnloh | 06|89 | L9|GY | ZH|LE| WE|GE | GEl—= | ~=|=={ =~| = | ==| == | ==|== | | == | === | m=| ==} =] =
-= |=-| 2€{--| 2€|~=| 2€}-~| ZE|=-| ~-|Z€ | 2€{ €€ | 2€| €€ | €E|€E €E|2€ [ —wl==| =m]== €€| €€ |- JaquadaQq
w= | --| ZEJ€E | ~-|2E€| €€E)~— | €E|EE| €€| == | |-~ | ~—f=m | - e wE | 9€] 9€ | nE|ZE €4 G [+ J9quAON

e Gy | shiEn | Lu|Gn | 6%|€6 | GS[€S | TS[0G [ Gn[6n | #G[#G | 06106 | 26| %% | h{0Y | Tn| %% | €9{9%h | 16|06 [ 0G|6% [ G¥|G% [++++** JaqoQ

»9e 1E|0€| 6T | 8T |LT|9C|ST|PT|ET|TT 1T (O |6L|BL|LL[oL|SL|PL|ELITL|LL|OL| 6|8 L|Q|S|PviE|[T|l

-1aAYy feq Yauo

MISSOURI RIVER BASIN

0961 IS3qualdas 03 gG61 I9Q0300 (d,) eanjsIadwal

*Igaf Jajem JOJ Fjounx JO 3juadJad OOy SIUaSaIdIY °*SpovIad BUISSTW JOJ ®IEP PIJBWEISA SpNIOuU]l w

¢'z 1981 |9L€ 006‘v |tr°T [919 L N B -- - o lesg |-- 443 - e - vez‘z | ° v ofe
—-I9A® pajydray

L'L €°c |922 |1e¥ oge‘e jee°v lOTOY [-- [-- |-- - 618 0 LT |-- 98T - - |-- - 9gE(T | 11 0g-91 ‘3deg
6°L o't [6ve |eev 0g9‘c |ov't ooy |-- [-- |-- - 6.8 | o |vez |-- 891 . -] - €92°T [ °°* 1 4T-TT ‘3deg
L°L S'e (2Le  |Tvy 08z [1¢°T lott’t |¢° |e* |o° 12 $09 | O |90 |T'S 1721 » ! vorjro" !sé's 656 seetecQrer ‘3deg
'L z°€ |vee |O1% ogg‘v |ze°t JOoTO‘T [-- |- |-- - €29 0 |22 |-- 6¥1 - -—1-- - 089°T *Sny
S'L g'c |v¥E |L0¥ oeg‘z jev'vy {ogo‘y [-- [-- |-- - LLe o [eer |-- €97 -- - 866 Anp
V'L g'c 9Lz |BEW ogg‘r Jte'y jorv‘t |-- |-- |-- - 909 o |e6r |-- 191 - -] - - 219, o Anp
gL 8'2 |212 |vE 009°‘c |9t1°t |zs8 - -~ - ovv | 0 [96T [-- €21 -- - - IerT ¢ _Anp-gg sunp
9°L £°Z |L9T |veE 0Lz‘9 |96 |8TL L B E - we | 0 [vo2 {-- [ - - |-- - ggz‘e |o96r ‘gz-91 aunp



136 QUALITY OF SURFACE WATERS, 1960

YELLOWSTONE RIVER BASIN-~Continued
6-2947, BIGHORN RIVER AT BIGHORN, MONT.--Continued

Suspended sediment, water year October 1959 to September 1960
ere no concentrations are reported, loads are estimated/

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day h:ean Iy Mean M Mean M
is- ean dis- ean dis- ean
charge | concen- T:el:‘ charge | concen- T:::‘ charge concen~ T:::‘
(cfs) tration day (cfs) tration da (cfs) tration da:
(ppm) (ppm) v (ppm) v
leo 2880 690 5360 3040 405 3330 3260 C 682 6000
200 2750 735 5460 3040 315 2590 3100 C 682 5710
3ee 2770 1640 12300 3080 310 2580 3100 |c 682 5710
bee 2770 790 5910 3100 - 3000 3060 C 682 5630
Ses 2770 480 3590 3000 480 3890 3240 C 682 5970
LTTY 2900 560 4380 2800 C 347 2600 3080 C 682 5670
Tee 2880 550 4280 2400 C 347 2200 2810 C 682 5170
Beo 2860 170 5950 2450 C 347 2300 2830 C 682 5210
See 2750 455 3380 2550 C 347 2400 3060 C 682 5630
10.. 2880 480 3730 2600 [C 347 2400 2830 |C 682 5210
lleo 2900 510 3990 2650 C 347 2500 2370 C 682 4360
12e0 2500 415 3250 2500 C 347 2300 2180 C 682 4010
1340 3000 510 4130 1600 |C 155 670 2310 |C 682 4250
14ee 2980 520 4180 650 C 155 270 2370 C 682 4360
1544 2980 430 3460 900 C 155 380 2250 C 682 4100
l6ee 2940 575 4560 1200 C 155 500 2500 C 436 2900
17¢s 3400 785 7210 1400 C 155 590 2500 C 436 2900
1844 4060 1460 16000 1600 C 155 670 2600 C 436 3100
19.. 3570 2640 25400 2000 [C 649 3500 2700 |C 436 3200
204 3180 3380 29000 3000 [C 649 5300 2700 |C 436 3200
21as 3100 2020 16900 3500 C 649 6100 2600 C 436 3100
2244 3100 1120 9370 3000 C 649 5300 2500 C 436 2900
234 3080 645 5360 3200 C 649 5600 2450 C 436 2900
2640 3020 435 3550 3400 (C 649 6000 2600 |C 438 3100
25¢0 2980 350 2820 3750 C 649 6600 2500 C 436 2%00
260 2880 330 2570 4000 C 649 7000 2700 C 436 3200
27«0 2940 370 2940 3950 C 649 6920 2800 C 436 3300
2840 3120 460 3880 3640 |C 649 6380 2800 lc 43s 3300
2940 3000 420 3400 3400 |C 649 5960 2700 |C 438 3200
30ee 2980 405 3260 3400 C 649 5960 2600 C 436 3100
3lee 3000 310 2510 - - - 2500 C 436 2900
Total 93320 - 212080 80800 - 105790 83600 - 126190
JANUARY FEBRUARY MARCH
lee 2300 1500 2600 1000 1900 bt 1200
240 2100 1500 2600 1000 2000 - 1200
3ee 1900 1500 2700 1000 2100 - 1200
bew 2100 1500 2700 1000 2200 - 1200
5e¢¢ 2000 1500 2600 1000 2200 - 1200
LTT 2100 1500 2600 1000 2500 - 1400
Teo 2200 1500 2600 1000 2800 -~ 1400
8 2400 1500 2600 1000 3000 it 1600
9ee 2500 1500 2600 1000 3400 180 1700
10.. 2700 1500 2700 1000 3750 170 1700
1les 2900 1500 2750 1000 3800 320 3300
12e0 3000 1500 2700 1000 3800 260 2700
13.s 2900 1500 2600 1000 3800 160 1600
lben 2800 1500 2600 1000 3400 180 1700
150 2600 1500 2500 1000 3000 170 1400
16as 2600 1500 2500 1000 2700 240 1700
1740 2600 1500 2500 1000 2500 360 2400
18¢e 2500 1500 2500 1000 2500 1000 © 6800
19¢s 2400 1500 2500 1000 2700 1800 13000
2040 2200 1500 2400 1000 3000 2100 17000
2lee 2100 1500 2500 1000 3500 4200 40000
2240 2100 1500 2500 1000 6000 9000 150000
2340 2100 1500 2300 1000 6780 9360 171000
26ee 2100 1500 2200 1000 5730 6300 97500
2500 2300 1500 2100 1000 4600 4890 60700
2640 2400 1500 2000 1000 3840 3490 36200
2Tee 2500 1500 1800 1000 3510 2700 25600
280 2500 1500 1800 1000 3380 1900 17300
29ee 2500 1500 1800 1000 3300 13%0 12400
30ee 2600 1500 - bt 3020 1190 9700
3les 2600 1500 - - 2810 935 7090
Total 74600 46500 70850 29000 103520 - 692690

C Compasite period.
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YELLOWSTONE RIVER BASIN--Continued
6-2947, BIGHORN RIVER AT BIGHORN, MONT,--Continued

Suspended sediment, water year October 1959 to September 1960--Continued
/Where no concentrations are reported, loads are estimated/

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Day Mean ™ Mean M Mean M
dis- ean dis- lean dis~ ean
charge concen- T:;;' charge concen- 1;;‘:';’ charge concen- T:e';'
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)

les 2730 960 7080 1930 710 3700 1470 270 1070

2e0 2580 900 6270 2000 630 3400 1500 190 770

30 2310 690 4300 1980 600 3210 1580 170 725

boe 2410 570 3710 1830 720 3560 1660 190 852

See 2330 510 3210 1800 1060 5150 1730 200 934

bae 2180 425 2500 1550 1130 4730 1860 220 1100

Tase 2160 435 2540 1440 880 3420 1860 300 1510

Beeo 2130 485 2790 1400 700 2650 1950 360 1900

9es 2160 380 2220 1290 470 1640 1830 270 1330
10.. 2180 470 2770 1200 325 1050 1980 300 1600
1l.. 2200 495 2940 1130 250 763 3970 1620 s 21300
1240 2140 485 2800 1090 305 898 7670 13800 |8 263000
1340 2220 325 1950 1140 290 893 5440 18300 269000
l4aa 2020 365 1990 1630 225 990 4970 15200 204000
15e¢ 2020 355 1940 2410 380 2470 4600 8600 107000
16ee 2000 330 1780 3040 945 7760 4210 5600 63600
170 1920 265 1370 2500 980 6620 3970 2800 30000
18es 1760 185 879 1950 610 3210 3730 1830 18400
19e0 1880 170 863 1530 350 1450 3340 1260 11400
20ae 1780 185 889 1350 235 856 3180 1120 9620
2les 1600 180 778 1310 225 796 3280 1060 9390
2200 1640 205 908 1270 180 617 3180 880 7560
230 1690 270 1230 1200 135 437 2840 800 6130
2b4es 1740 355 1670 1180 115 366 2450 775 5130
25ee 1850 415 2070 1290 200 697 2140 735 4250
2600 2390 595 3840 1760 430 2040 1860 460 2310
270 2500 810 5470 1760 405 1920 1610 400 1740
28e0 2040 575 3170 1410 285 1080 1350 285 1040
2% 1880 425 2160 1320 1%0 677 1200 250 810
3000 1800 740 3600 1500 - 900 1070 220 636
3les - - e 1560 300 1260 - - -
Total 62240 - 79687 49750 - 69210 83480 - 1048107

JuLy AUGUST SEPTEMBER

les 960 210 S44 960 105 272 936 105 265

200 852 185 426 1010 105 286 912 105 258

3e0 8le 185 409 1090 125 368 864 75 175

base 807 200 436 1110 105 315 900 75 182

See 785 175 371 972 75 197 960 75 194

6oe 710 165 316 936 95 240 972 85 223

Teo 785 180 381 936 135 341 1020 85 234

8es 774 160 334 1030 180 500 1010 65 177

Ges 621 120 201 1110 140 420 984 55 146
1040 558 120 181 1170 125 395 1030 95 264
1les 567 130 199 1200 160 518 1140 1185 354
12+ 549 110 163 1140 180 554 1180 95 303
134, 567 140 214 1060 140 401 1180 105 334
lbee 585 140 221 960 85 220 1220 135 445
15¢0 558 110 166 888 65 156 1280 140 484
l6ee 630 120 204 864 85 198 1280 220 760
17+ 612 120 198 1070 190 549 1560 - 1800
18ee 621 100 168 2110 1470 |s 9600 2500 1040 7020
194 558 100 151 2460 1070 7110 2140 2950 17000
204 567 90 138 2660 2350 16900 2260 5600 34200
2lee 558 90 136 2310 1340 8360 2200 4080 24200
22e0 540 80 17 2050 1750 9910 2070 1580 8830
23.e 576 90 140 1810 2040 9970 2130 1710 9830
2440 612 95 157 1640 1360 6020 2730 1720 12700
25ee 700 95 180 1500 650 2630 2920 1270 10000
2600 174 115 240 1380 465 1730 2540 3100 21300
27es 996 180 484 1280 400 1380 2350 4160 26400
28as 972 125 328 1210 325 1060 2280 2980 18300
29 876 125 296 1140 255 785 2200 870 5170
3040 900 125 304 1010 200 545 2070 555 3100
3lee 924 105 262 960 180 466 - - -
Total 21912 - 8065 41026 - 82396 48818 - 204648

Total discharge for year (C£S=dayS)ieeeiesscseascssssssensenasecs
Total load for year (10DS)...icuveeeseeennreacnsasssoassnsasnnes

cesesceetertcatnnnn 813916
tesearsvencetsecnnan 2704363

S Computed by subdividing day.
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