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PREFACE

This report was prepared by the U.S. Geological Survey in cooperation with the
States of Alaska, Idaho, Montana, Oregon, Washington, Wyoming, U.S. Bureau of
Reclamation, and with other agencies, by personnel of the Water Resources Division,
E. L. Hendricks, chief hydrologist, G. W. Whetstone, assistant chief hydrologist
for Scientific Publications and Data Management, under the general direction of
G. A, Billingsley, chief, Reports Section, and B. A. Anderson, chief, Data Reports Unit.

The data were collected under the supervision of district chiefs of the Water
Resources Division, as follows:

W. L. BUIDham...ciiiuioreieiomieneronneininecneronrueiaessoosaonsasnseoces Boise, Idaho
R. L. Cushman., .e....Cheyenne, Wyo.

Harry Hulsing........ce.... ..Anchorage, Alaska
S. F. Kapustka............ .....Portland, Oreg.
L. B. Laird....... ...Tacoma, Wash.
M. M. Miller.. ..Honolulu, Hawaii
LR T b 1= ON Helena, Mont,
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QUALITY OF SURFACE WATERS OF THE
UNITED STATES, 1968

PARTS 12-16

INTRODUCTION

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

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

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

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

The records herein are listed by drainage basins in a downstream direction along
the main stream. All stations on a tributary entering above a mainstream station
are listed before that station. A station on a tributary that enters between two main-
stream stations is listed between them. A similar order is followed in listing stations
on first rank, second rank, and other ranks of tributaries. In the list of water-quality
stations in the front of this volume, the rank of the tributaries is indicated by an
indention. Each indention represents one rank.

As an added means of identification, a station number has been assigned for each
stream location where regular measurements of water quantity or quality have been
made. The numbers have been assigned to conform with the standard downstream
order of listing gaging stations. The numbering system consists of an 8-digit number,
such as 12399500. The first 2 digits, "12" identifies the Part or hydrologic region
used by the Geological Survey for reporting hydrologic data. The next 6 digits is the

1
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station number which represents the location of the station in the standard downstream
order within each of the 16 parts (Fig. 1). The complete number (12399500) appears
just to the left of the station name. The assigned numbers are in numerical order
but are not consecutive, Gaps are left in the numbers to allow for new stations that
may be established.

This report

Part 1, WSP 2091  Parts 4.5, WSP 2094  Part 8, WSP 2097
Part2, WSP2092 Part 6, WSP2095  Parts 9-10, WSP 2098
Part3, WSP2093 Part 7, WSP2096 Part 11, WSP 2099

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

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

During the water year ending September 30, 1968, the Geological Survey main-
tained 233 stations on 175 streams for the study of chemical and physical character-
istics of surface water. Samples were collected daily and monthly at 99 of these
locations for chemical-quality studies. Samples also were collected less frequently
at many other points. Water temperatures were measured continuously at 33 and
daily at 141 stations. All surface water samples collected and analyzed during the
year have not been included. Single analyses made of daily samples before compositing
have not been reported. Specific conductance is determined and reported for almost
all daily samples,

At chemical-quality stations where data are continuously recorded at the stream
site (monitors), the records consist of daily maximum, minimum, and mean values
for each constituent measured. More detailed records (hourly values) may be obtained
by writing the district office listed under Division of Work on page 21.
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Quantities of suspended sediment are reported for 45 stations during the year
ending September 30, 1968. Sediment samples were collected one or more times
daily at most stations, depending on the rate of flow and changes in stage of the stream.
Particle-size distributions of sediments were determined at 20 stations.

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

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

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

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

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

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

COLLECTION AND EXAMINATION OF DATA

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

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



4 QUALITY OF SURFACE WATERS, 1968

in this report are usually less than the total sediment loads. For most streams the
difference between the computed and total sediment loads will be small, in the order
of a few percent.

CHEMICAL QUALITY

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

TEMPERATURE

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

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

SEDIMENT

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

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

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

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

The size of particles carried in suspension by streams commonly ranges from
colloids (finer than about 0.24 microns) to coarse sand (2.0 mm). The common methods
of particle-size analysis cannot accommodate such a wide range. Hence, it was
necessary to separate most samples into two parts, that part coarser than 0,062 mm
and that part finer than 0.062 mm, The separations were made by sieve or by fall
velocity technique. The coarse fractions were classified by sieve separation or by
visual-accumulation tube (U.S. Inter-Agency, 1957). The fine fractions were classified
by the pipet method (Kilmer and Alexander, 1949) or the bottom withdrawal tube
method (U.S. Inter-Agency, 1943).

EXPRESSION OF RESULTS

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

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

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

Multi- Multi-

Ion ply by lon ply by

Aluminum (AI+3) ., ... ... 0.11119 Iodide (I-1) . . . ... ... . 0.00788
Ammonia as NH® | ., ..., .05544 Iron(Fc*3) ........ ... .05372
Arsenic (As®) . .. ... ... .04004 Lead (Pb*2). . .. .. e e oo 00965
Barium (Ba#*?) . ........ 01456 Lithium (Li#) . . . ... ... .l44ll
Bicarbonate (HCOz1)., . . . .. .01639 Magnesium (Mg+2) . . ... .. .08226
Bromide (Br-1) .. .. ... .. .01251 Manganese (Mn+2) . . ... .. .03640
Cadmium (Cd*2) .. ... ... 01779 Mercury (Hg+2) . . . . . . . .. .00997
Calcium (Ca*2) . . . ... ... .04990 Nickel (Ni*2) ., . ... .. .. .03406
Carbonate (CO3-2) . . . . . .. .03333 Nitrate (NOgY).-. v o v v v oo . 01013
Chloride (C171) .\ + o v o ... .02821 Nitrite(NOy ). . v . v oo ... .02174
Chromium (Cr+6). . . . . .. . .11539 Phosphate (PO, . . ... ... .03139
Cobalt (Co+2) . ., . . ... ... .03394 Potassium (K#1) . .. ..... .02557
Copper (Cu*?), . . ... .... .03148 Sodium (Na+t), . ... ... .. .04350
Cyanide (CN7Y) . . . ... ... .03844 Strontium (Sr+2), . . .. .. .. .02283
Fluoride (F-') . ... .. ... .05264 Sulfate (SO;~2) . .« o . . . ... .02082
Hydrogen (H*) . . . .. ... . .99209 Sulfide (S2). . . v v e v ... 00238

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

The value usually reported as dissolved solids is the residue on evaporation after
drying at 180°C for 1 hour. For some waters, particularly those containing moderately
large quantities of soluble salts, the value reported is calculated from the quantities of
the various determined constituents using the carbonate equivalent of the reported
bicarbonate. The calculated sum of the constituents may be given instead of or in addition
to the residue. In the analyses of most waters used for irrigation, the quantity of
dissolved solids is given in tons per acre-foot as well as in milligrams per liter.

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

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

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

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

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

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

Clay: Smaller than 0.004 mm

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

The particle-size distributions given in this reportarenot necessarily representative of
the particle sizes of sediment in transport in the natural stream. Most of the organic
matter is removed and the sample is subjected to mechanical and chemical dispersion
before analysis of the silt and clay.

Prior to the 1968 water year, data for chemical constituents and concentrations of
suspended sediment were reported in parts per million (ppm) and water temperatures
were reported in degrees Fahrenheit CF). In October 1967, the U.S. Geological Survey
began to use the metric system; data for chemical constituents and concentrations of
suspended sediment are now reported in milligrams per liter (mg/1) and water tem-
peratures are given in degrees Celsius (centigrade, °C). In waters with a density
of 1.000 g/ml (grams per milliliter), parts per million and milligrams per liter can
be considered equal. In waters with a density greater than 1.000 g/ml, values in
parts per million should be multiplied by the density to convert to milligrams per
liter. (See table 2 on page 8.) To convert temperature in degrees Celsius to degrees
Fahrenheit see table 3 on page 8.

COMPOSITION OF SURFACE WATERS

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

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

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

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

Range of
concentration

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

°C °F °C
0.0 32 10.0

S 33 10.5
1.0 34 11.0
L.5 35 11.5
2.0 36 12.0
2.5 36 12.5
3.0 37 13.0
3.5 38 13.5
4.0 39 14.0
4.5 40 14.5
5.0 41 15.0
5.5 42 15.5
6.0 43 16.0
6.5 44 16.5
7.0 45 17.0
7.5 45 17.5
8.0 46 18.0
8.5 47 18.5
9.0 48 19.0
9.5 49 19.5

°F

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

Multi-
ply by

1.00
1.02
1.04
1.06
1.08
1.10
1.12
1.14
1.16
1.18
1.20
1.22
1.24

°C

25.0
25.5
26.0
26.5
27.0
27.5
28.0
28.5
29.0
29.5

°F

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

°C

30.0
30.5
31.0
31,5
32.0
32.5
33.0
33.5
34.0
34.5
35.0
35.5
36.0
36.5
37.0
37.5
38.0
38.5
39.0
39.5

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

* Based on water density of 1.000 g/ml and sediment density
of 2,65 g/cc.

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

°F

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

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

Multi-
ply by

1.26
1.28
1.30
1.32
1.34
1.36
1.38
1.40
1.42
1.44
1.46
1.48
1.50

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

Aluminum (Al)

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

Iron (Fe)

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

Manganese (Mn)

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

Calcium (Ca)

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

Magnesium (Mg)

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

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks. Sodium is the
predominant cation in some of the more highly mineralized waters found in the western
United States. Natural waters that contain only 3 or 4 mg/1 of the two together are
likely to carry almost as much potassium as sodium. As the total quantity of these
constituents increases, the proportion of sodium becomes much greater. Moderate
quantities of sodium and potassium have little effect on the usefulness of the water
for most purposes, but waters that carry more than 50 to 100 mg/l of the two may
require careful operation of steam boilers to prevent foaming. More highly mineralized
waters that contain a large proportion of sodium salts may be unsatisfactory for
irrigation.

Bicarbonate, carbonate and hydroxide (HCOs,COS, OH)

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

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

Sulfide (S)

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

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

Sulfate (SO 4)

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

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

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

Chloride is dissolved from rock materials in all parts of the country. Surface
waters in the humid regions are usually low in chloride, whereas streams in arid or
semiarid regions may contain several hundred mg/1 of chloride leached from soils
and rocks, especially where the streams receive return drainage from irrigated lands
or are affected by ground-water inflow carrying appreciable quantities of chloride.
Large quantities of chloride in water that contains a high content of calcium and
magnesium increases the water's corrosiveness. The presence of abnormal concen-
trations of chloride and nitrogenous material together in water supplies indicates
possible pollution by human or animal wastes,

Fluoride (F)

Fluoride has been reported as being present in some rocks to about the same
extent as chloride. However, the quantity of fluoride in natural surface waters is
ordinarily very small compared to that of chloride. lnvestigations have proved that
fluoride concentrations of about 0.6 to 1.7 mg/1 reduced the incidence of dental caries
and that concentrations greater than 1.7 mg/l also protect the teeth from cavities
but cause an undesirable black stain (Durfor and Becker, 1964, p. 20). Public Health
Service, 1962, states, "When fluoride is naturally present in drinking water, the
concentration should not average more than the appropriate upper control limit (0.6 to
1.7 mg/l). 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.



COMPOSITION OF SURFACE WATERS 11

Bromide (Br)

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

lodide (I)

Iodide is considerably less abundant both in rocks and water than bromine, Measur-
able amounts may be found in some streams that receive industrial wastes, and some
natural brines may contain rather high concentrations. It occurs in sea water to the
extent of less than 1 mg/l. Rankama and Sahama (1950) report iodide present in
rainwater to the extent of 0.001 to 0.003 mg/1 and in river water in about the same
amount. Few waters will contain over 2,0 mg/1.

Nitrogen, organic (N)

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

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

Nitrogen, ammonia (NH4, as N)

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

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

Nitrite (NOZ)

Nitrite is unstable in the presence of oxygen and is, therefore, absent or present
in only minute quantities in most natural waters under aerobic condition. The presence
of nitrite in water is sometimes an indication of organic pollution,

Recommended tolerances of nitrite in domestic water supplies differ widely. A
generally accepted limitis2mg/1, butaslittle as 0.1 mg/1 has been proposed (California
State Water Quality Control Board, 1963).

Nitrate (NO3)

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

It has been reported that as much as 2 mg/1 of nitrate in boiler water tends to
decrease intercrystalline cracking of boiler steel. Studies made by Faucett and Miller
(1946), Waring (1949) and by the National Research Council (Maxcy, 1950) concluded
that drinking water containing nitrates in excessof 44 mg/1 (as NO,) should be regarded
as unsafe for infant feeding, U.S. Public Health Service (1962%) sets 45 mg/1 as the
upper limit.

Phosphorus (P)

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

Boron (B)

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

Dissolved solids

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

Arsenic (As)

Arsenic compounds are present naturally in some waters, but the occurrence of
quantities detrimental to health is rare. Weed killers, insecticides and many industrial
effluents contain arsenic and are potential sources of water pollution. The U.S. Public
Health Service (1962) states that the concentration of arsenic in drinking water on
carriers subject to Federal quarantine regulations should not exceed (.01 mg/l and
concentrations in excess of 0.05 mg/l are grounds for rejection of the supply. Concen-
trations of 2-4 mg of arsenic per liter are reported not to interfere with the self-
purification of streams (Rudolfs and others, 1944) but concentrations in excess of
1S mg/1 may be harmful to some fish.

Barium (Ba)

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

The U.S. Public Health Service (1962) states that water containing concentrations
of barium in excess of 1,0 mg/l is not suitable for drinking and culinary use because
of the serious toxic effects of barium on heart, blood vessels, and nerves.

Cadmium (Cd)

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

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

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

Chromium (Cr)

Few if any waters contain chromium from natural sources.Natural waters can
probably contain only traces of chromium as a cation unless the pH is very low, When
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chromium is present in water, it is usually the result of pollution by industrial wastes.
Concentrations of more than 0.05 mg/1 of chromium in the hexavalent form constitute
grounds for rejection of a water for domestic use on the basis of the standards of
the U.S. Public Health Service (1962).

Cobalt (Co)

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

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

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

Copper imparts a disagreeable metallic taste to water. As little as 1.5 mg/1 can
usually be detected, and 5 mg/1can render the water unpalatable. Copper is not considered
to be a cumulative systemic poison like lead and mercury; most copper ingested is ex-
creted by the body and very little is retained. The pathological effects of copper are
controversial, but it is generally believed very unlikely that humans could unknowingly
ingest toxic quantities from palatable drinking water. The U.S. Public Health Service (1962)
recommends that copper should not exceed 1.0 mg/1 in drinking and culinary water.

Lead (Pb)

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

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

Lithium (L1i)

Lithium is present in some minerals but is not abundant in nature. From available
information, most fresh waters rarely contain lithium of concentrations exceeding
10 mg/1, but larger quantities may be present in brines and thermal waters. Lithium

is used in metallurgy, medicinal water, and some types of glass and storage batteries.
Waste from such industries may contain lithium.

Mercury (Hg)

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

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

Nickel (Ni)

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

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

Strontium (Sr)

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

Zinc (Zn)

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

Zinc in water does not cause serious effects on health, but produces undesirable
esthetic effects. The U.S. Public Health Service (1962, p. 55) recommends that the
zinc content not exceed 5 mg/1 in drinking and culinary water.

PROPERTIES AND CHARACTERISTICS OF WATER
Dissolved solids

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

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

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

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

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

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

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

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

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

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

Hardness range

(calcium carbonate in mg/1) Hardness description
0-60............... Soft
61-120. . .. .......... Moderately hard
121-180 .. ........... Hard
Morethan180. .. .. ... . . Very hard

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

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

Sodium adsorption ratio (SAR)

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

NaJr

/ CaH'+MgH
2

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

SAR

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

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

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

Hydrogen-ion concentration (pH)

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

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

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

Temperature

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

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

Color

In water analysis the term 'color" refers to the appearance of water that is free
from suspended solids. Many turbid waters that appear yellow, red, or brown when
viewed in the stream show very little color after the suspended matter has been
removed. The yellow-to-brown color of some waters is usually caused by organic
matter extracted from leaves, roots, and other organic substances in the ground. In
some areas objectionable color in water results from industrial wastes and sewage.
Clear deep water may appear blue as the result of a scattering of sunlight by the water
molecules. Water for domestic use and some industrial uses should be free from any
perceptible color. A color less than 15 units generally passes unnoticed (U.S. Public
Health Service, 1962). Some swamp waters have natural color in excess of 300 units.
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The extent to which a water is colored by material in solution is commonly reported
as a part of a water analysis because a significant color in water may indicate the
presence of organic material that may have some bearing on the dissolved solids content.
Color in water is expressed in terms of units between 0 and 500 or more based on
the above standard (see p. 6).

Turbidity

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

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

Density at 20°C

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

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

Dissolved oxygen (DO)

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

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

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

Chemical oxygen demand is a measure of the chemically oxidizable material in
the water, and furnishes an approximation of the amount of organic and reducing
material present. The determined value may correlate with natural-water color or
with carbonaceous organic pollution from sewage or industrial wastes.

Biochemical oxygen demand (BOD)

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

Biological and microbiological information

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

Chlorophyll (plant pigment).--The concentrations of photosynthetic pigments in
natural waters vary with time and changing aquatic conditions. Concentrations of
chlorophyll a, b, and c (spectrophotometric determination) are used to estimate the
biomass and photosynthetic capacity of phytoplankton (blue-greenalgae). Ratios between
the different forms of chlorophyll are thought to indicate the taxonomic composition
or the physiological state of the algae community (Slack, 1970).



18 QUALITY OF SURFACE WATERS, 1968

Plankton.--Plankton is the floating (or weakly swimming) animal or plant life in
a body of water consisting, chiefly of minute plants (as diatomes and blue-green algae)
and of minute animals (as protozoan, entomostracans and various larvae). Algae are
known to cause tastes and odor in water supply.

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

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

Fecal coliform bacteria.--Fecal coliform is that portion of the coliform group
that is present in the intestinal tract of warm-blooded animals and is capable of
producing gas from lactos in suitable culture medium at 44.5°C. Organisms from
other sources generally cannot produce gas in this manner. (American Public Health
Assoc. and others, 1965). Thus, in general, the presence of fecal coliform organisms
indicates recent pollution (Slack, 1970).

Organics

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

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

Cyanide (CN).--Cyanides are not found free in nature, but may become contaminants
of water supplies by means of effluents from gasworks, coke ovens, steel mills, electro-
plating processes, and chemical industries. In natural streams and organic soils,
simple cyanides are decomposed by bacterial action, whereas the metal-cyanide
complexes are often quite stable and more resistant to degradation. The U.S. Public
Health Service (1962) set a recommended limit of 0.01 mg cyanide per liter and a
mandatory limit of 0.2 mg/1 for waters subject to interstate regulations.

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

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

Sediment

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

The quantity of sediment, transported or available for transportation, is affected
by climatic conditions, form or nature of precipitation, character of the solid mantle,
plant cover, topography, andlanduse. The mode and rate of sediment erosion, transport,
and deposition is determined largely by the size distribution of the particles or more
precisely by the fall velocities of the particles in water. Sediment particles in tk2
sand size range (larger than 0.062 mm) do not appear to be affected by flocculation
or dispersion resulting from the mineral constituents in solution. In contrast, the
sedimentation diameter of clay and silt particles in suspension may vary considerably
from point to point in a stream or reservoir, depending on the mineral matter in
solution and in suspension and the degree of turbulence present. The size of sediment
particles in transport at any point depends on the type of erodible and soluble material
in the drainage area, the degree of flocculation present, time in transport, and character-
istics of the transporting flow. The flow characteristics include velocity of water,
turbulence, and the depth, width, and roughness of the channel. As a result of these
variable characteristics, the size of particles transported, as well as the total sediment
load, is in constant adjustment with the characteristics and physical features of the
stream and drainage area.

STREAMFLOW

Most of the records of stream discharge, used in conjunction with the chemical
analyses and in the computation of sediment loads in this volume, are published in
the Geological Survey water-supply paper series, "Surface Water Supply of the United
States, 1966-70." The discharge reportedfor 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 meandischarges or discharges obtained at the
time samples were collected and computed from a stage-discharge relation or from a
discharge measurement.

PUBLICATIONS

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

Numbers of water-supply papers containing records for Part 12-16, 1941-68

Year WSp Year WSP Year WSP Year WSP
1941 942 1949 1163 1956 1453 1961 1885
1942 950 1950 1189 1957 1523 1962 1945
1943 970 1951 1200 A1500 1963 1951
1944 1022 1951-53 Al1466 1958 1574 1964 1959
1945 1030 1952 1233 A1570 1965 1966
1946 1030 1953 1293 1959 1645 1966 1996
1947 1102 1954 1353 A1640 1967 2016
1948 1132 1954-56 A1486 1960 1745 1968 2100
1948-30  A1372 1955 1403 A1720

A Part 15, Alaska,

Geological Survey reports containing chemical quality, temperature, and sediment
data obtained before 1941 are listed on next page. Publications dealing largely with the
quality of ground-water supplies and only incidentally covering the chemical composition
of surface waters are not included. Publications that are out of print are preceded by
an asterisk.
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PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States, 1924.
BULLETINS
*479. The geochemical interpretation of water analyses, 1911,

770. The data of geochemistry, 1924.

WATER-SUPPLY PAPERS

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

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

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

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

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

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

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

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

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

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

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

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

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

1048. Discharge and sediment loads in the Boise River drainage basin, Idaho,

1939-40, 1948.
1110-C. Quality of water of Conchas Reservoir, New Mexico, 1939-49, 1952,

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

COOPERATION

Many Municipal, State and Federal agencies assisted in collecting records for
these quality-of-water investigations. Many of the investigations were supported by
funds appropriated directly to the U.S. Geological Survey. The State, local, and Federal
agencies that cooperated in these quality-of-water investigations are listed below:

Alaska--Alaska Department of Health and Welfare, J, S. McDonald, commissioner;
Greater Anchorage Area Borough, J. M. Asplund, chairman; Greater Juneau Borough
Assembly, M., R. Charney, chairman; city of Anchorage, G. M., Sullivan, mayor;
Kenai Peninsula Borough, G. A. Navarre, chairman; Kodiak Island Borough, Mrs. Jo
Hajdu, chairman; Corps of Engineers, U.S. Army, Alaska District; Alaska Power
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Administration; U.S, Department of the Interior; Forest Service, U.S, Department
of Agriculture; Fish and Wildlife Service, U,S. Department of the Interior.

Hawaii--City and county of Honolulu; Corps of Engineers, U.S, Army.

Idaho--Idaho Department of Reclamation, R. K. Higginson, State reclamation
engineer; Corps of Engineers, U.S. Army; Forest Service, U.S. Department of
Agriculture; U.S. Department of State; Bureau of Commercial Fisheries, U.S.
Department of the Interior.

Montana--Montana Fish and Game Department, F. H. Dunkle, director; Corps
of Engineers, U.S. Army.

Oregon--Oregon Board of Higher Education; Oregon State Game Commission;
counties of Douglas and Lane; cities of Coos Bay, North Bend, and Portland;
Portland General Electric Company; Corps of Engineers, U.S. Army; Bureau of
Fish and Wildlife, U.S. Department of the Interior; Forest Service, U.S. Department
of Agriculture,

Washington--Washington State Department of Water Resources, H. M. Ahlquist,
director; Washington State Water Pollution Control Commission, J. P, Behlke,
director; Washington State Department of Fisheries, T. C. Tollefson, director;
city of Tacoma, Department of Public Utilities, C. A, Erdal, director; Corps of
Engineers, U.S. Army.

Wyoming--Wyoming Department of Agriculture, G. J. Hertzler, commissioner.

DIVISION OF WORK

The quality-of-water work was performed by the Water Resources Division of the

Geological Survey, E. L. Hendricks, chief hydrologist, and under the direction of the
district chiefs listed in the preface.

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

State
Alaska

Hawaii

Idaho

Montana

Oregon
Washington

Wyoming

District Office
Anchorage 99501

Honolulu 96814

Boise 83702

Helena 59601

Portland 97208
Tacoma 98402

Cheyenne 82001

Address

Skyline Bldg.
218 E Street

Room 330, First
Insurance Bldg.
1100 Ward Avenue

Room 365, Federal
Bldg. andU.S. Court
House,

550 W, Fort Street

P. O. Box 1696
421 Federal Bldg.
316 N. Park Avenue

P. O, Box 3202
830 N. E. Holladay St.

Room 300
1305 Tacoma Ave., S,

P. O. Box 2087
215 E, Eighth Avenue
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24 WATER-QUALITY STATIONS IN DOWNSTREAM ORDER
PART 12, PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN
NASELLE RIVER BASIN
12010000 NASELLE RIVER NEAR NASELLE, WASH.

LOCATION, --Lat 46°22725", long 123°44'30", in SW}sW} sec.i, T.10 N., R.9 W., Pacific County, at bridge on county
highway, 1,350 ft downstream from gaging gtation, 2.5 miles upstream from Salmon Creek, 3.5 miles east of
Naselle, and at mile 17.4,

DRAINAGE ARFA,--54,8 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1965 to September 1968,
Water temperatures: August 1963 to September 1968,

EXTREMES, --1967-68: o
Water temperatures: Maximum, 21,0°C July 8, 27, 28, July 30 to Aug. 1; minimum, 4.0°C Dec. 21, Jan. 31,
Feb. 15, 16.

Period of record:
Water temperatures: Maximum, 23.0°C July 30, 1965, Aug. 15, 17, 1967; minimum, 3.0°C Dec. 23, 1965,

REMARKS, --Temperature recorder at gaging station 1,350 ft upstream from sampling site.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCVOBER 1967 TO SEPTEMBER 1968
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26 WILLAPA RIVER BASIN
12011500 WILLAPA RIVER AT LEBAM, WASB.

LOCATION. --Lat 46°33'50", long 123°33'50", in SW}SW} sec.33, T.13 N., R,7 W., Pacific County, temperature recorder
at gaging station 0.5 mile west of Lebam and 1 mile upstream from Walker Creek.

DRAINAGE AREA, --41.4 sq mi.

PERIOD OF RECORD.--Chemical analyses: July 1959 to July 1960,
Water temperatures: March 1952 to September 1968.

EXTREMES, --1967-68:
Water temperatures: Maximum, 19.0°C on several days during July and August; minimum, 3.0°C on several days
during December to February.

Period of record:
Wa{,:xs‘ temperatures: Maximum, 22.5°C July 19, 20, 1956; minimum, freezing point Jan. 28-30, 1957, Jan. 21-23,
2.

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

DAY
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MINTMUM 12 11 11 11 11 12 11 11 11 12 11 11 11 12 12 13 13 14 15 13 13 13 13 14 16 16 14 13 12 13 -- 13
JuLy

MAXTMUM 17 17 18 18 18 17 18 18 18 19 19 17 17 16 16 16 15 17 17 16 16 16 16 17 18 19 19 19 19 19 19 17

MINTMUM 14 16 17 18 17 16 17 17 18 18 17 17 15 16 16 14 14 15 16 16 16 15 14

-
o

17 18 18 19 18 17 18 16

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

MINIMUM 19 19 18 18 17 16 16 15 16 16 16 16 16 16 15 14 15 15 14 14 14 14 14 13 13 13 13 13 13 13 14 15
SEPTEMBER

MAXIMUM 17 16 16 16 17 17 17 16 16 15 15 15 14 14 14 13 13 13 12 12 12 12 14 14 14 14 14 13 13 13 -- 14

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



TOCATION,~-Lat 46°39'00", lomg 123°38'50", in NE{NW} sec.2, T.13 N., R.8 W.,
200 ft downstream from gaging station,

Bt mile 18.2.
"RAINAGE AREA.--130 sq mi.

"¥RIOD OF RECORD.--Chemical analyses:

WILLAPA RIVER BASIN
12013500 WILLAPA RIVER NEAR WILLAPA, WASH.

October 1965 to September 1968,

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

MEAN
DIS- CAL—
CHARGE SILICA CluM
1CFS) {s102) {ca)
157 14 4.7
481 14 4.1
457 13 3.9
394 13 3.8
795 12 3.6
430 12 3.7
235 14 4.1
223 12 4e3
67 3 4.9
134 13 5.1
117 i3 5.0
CHLD- FLUD-
R1DE RIDE NITRATE
DATE tcL) (F) IND3}
0cT.
20... 47 oL .8
3.9 .l .1
6.2 oL 1.7
4.0 o1 L.6
3.5 .l 1.2
3.5 ol 6
3.9 .1 -1
3.5 ol -5
23440 3.8 el 5
AUG
19.e 3.8 .1 .5
SEPT.
300ae 3.5 ol .7
TEM-
PERA- DIS- coLt-
TURE SOLVED FORM
DATE IDEG C) OXYGEN IMPN)
acT.
2000 10 IL.7 1500
NOV.
1Ba 10 10.5 4600
JAN.
04enn 6 11.9 330
FEB.
L6ess 6 12.1 30
MAR .
2lees 9 12.1 930
APR.
25400 10 12.4 -
MAY
2lees L4 10.3 -
JUNE
17... L5 9.1 -
JULY
23... Le 9.2 -
AUG .«
19ees 17 0.1 bl
SEPT.
30... 14 10.4 -

MAG- PO-
NE- TAS-  BICAR-  CAR-
SIUM  SODIUM  SIUM  BONATE  BONATE SULFATE
(MG) (NA) (K} (HCO3)  (CO3) 1504)
L5 5.9 .5 23 0 bl
1.3 5.1 .5 20 0 3.2
1.3 5.1 .5 19 ° 4.0
1.3 4.9 .5 18 0 3.6
1.2 4.8 .5 18 0 4.0
1.2 4.9 -1 20 0 3.4
L4 5.2 -6 22 0 5.4
Lo4 5.2 .5 23 0 4ot
1.6 5.8 .6 29 0 3.8
L6 [ o7 28 ° 4t
1.6 5.7 .6 26 0 4e2
D1s- SPECI-
SOLVED NON- FIC
SOLIDS CAR=  CONO-
(RESI-  HARD-  BONATE UCTANCE
DUE AT NESS HARD-  [MICRO- PH CDLOR
180 C) (CA,MG)  NESS MHOS )
48 18 0 67 T4 5
42 16 o 60 1.3 10
4l 15 ° 58 7.3 5
46 is o 55 7.1 5
41 14 o 53 7.2 5
45 14 0 54 7.1 5
43 16 [} 57 7.0 10
50 17 o 58 1.0 5
47 19 0 67 7.6 5
53 19 0 67 1.0 5
49 19 4 65 Te1 20
coLt-
FORM
[COL-  TDTAL
ONIES  CHRD-
PER MIUM COPPER  ZINC  BORON
100 ML) 13} tcu (ZN) t8)
- 00 .00 .00 .00
400 - - - -
490 - - - -
1000 - - - -
210 - - - -
2000 - - - -~
1200 - - -- -

27

Pacific County, at county road bridge
350 ft downstream from Nill Creek, 2.5 miles southeast of Willapa, and



28 NORTH RIVER BASIN
12017000 NORTH RIVER NEAR RAYNOND, WASH.

LOCATION. --lat 46°48'30", long 123°51'00", in SE}SW} sec.6, T.15 N,, R, W,, Pacific County, temperature recorder
at gaging station 1,2 miles upstream from Salmon Creek and 10 miles northwest of Raymond,

DRAINAGE AREA, --219 sq m1.
PERIOD OF RECORD, --Water temperatures: July 1963 to September 1968,
EXTREMES, -~1967-68: N .
Water temperatures: Maximum, 21.0°C on several days during July and August; minimum, 3.0°C on several days
during December to February.

Period of record:
Water temperatures: Maximum, 23,.5°C Aug. 15, 18, 19, 1967; minimum, 2,0°C Dec, 18, 19, 1964.

REMARKS.--Clock stopped Oct, 5-10, Oct. 22 to Nov., 2; temperature ranges not determined.
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DAY

AVER-
MONTH 1 2 3 4 5 6 7 8 91011 12 13 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
OCTOBER
MAXIMUM 15 13 12 12 == -- - = == == 12 12 12 12 12 11 11 11 11 11 10 -= == == == == — — o= = - -
MINLMUM 13 12 12 12 == == == == == == 12 12 12 12 11 11 11 11 11 10 9 == == == == co ex o oo = oo —o
NOVEMBER
MAXIMUM -- ~- 9 8 8 7 8 8 9 9 9 9 9 9 9 9 9 9 9 8 7 7 7 7T 17T 1 1 6 6 6 —- 8
MINIMUM -- -- 8 8 7 7 7 8 8 9 9 9 9 9 9 9 9 8 2 7T 7 7 T 7T 7T &6 6 & &=~ 8
DECEMBER
MAXIMUM 6 7 T 7T 7T T 7T T 1 1T 1T 7 6 S5 4 & & & & & 4 5 & 1 17 7 7 7 7 7 1 &
MINIMUM 6 6 7 7 T 7 7 6 6 T 7 6 5 & & & 4 & & & 3 & S 6 7T T T 7T 7 7 1 &
JANUARY
MAXIMUM 7 7 & 6 & S 5 & 4 & & & 6 T T 7 7 6 7 7 8 8 8 8 7 7 6 & & 3 & &
MINIMUM 7 & 6 6 5 S5 & 4 4 4 4 & & 6 7 7 6 6 6 7 7 8 8 T 7 6 4 & 3 3 3 S
FEBRUARY
MAX TMUM 4 5 6 6 6 6 6 6 6 5 5 5 5§ 4 4 4 4 & T 8 8 8 8 8 8 8 8 8§ 8 = == 6
MINIMUM 4 4 5 6 6 6 6 6 5 5 5 & 4 4 & 3 3 4 6 7 8 8 8 8 8 8 8 8 -= == 6
MARCH
MAXIMUM 8 9 9 9 9 9 9 9 8 8 8 & 8 8 8 8 8 8 8 8 B 8 8 8 8 8 8 8 8 8 8 8
MINIMUM 8 8 9 9 9 9 9 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 B 8 8 8 8 8 8 8 8
APRIL
RAX TMUM 8 8 8 8 8 8 8 9 9 9 9 9 9 8 7 7 8 8 8 8 8 8 9 9 9 9 10 11 12 12 - 9
MINTMUM 8 # 8 8 8 8 8 8 8 9 9 9 8 T 7T 7T T T 8 8 8 8 B 9 9 9 9 10 11 12 -- 8

MAY
MAXTMUM 12 12 12 12 12 11 10 11 12 12 12 12 12 12 12 13 14 15 15 14 14 14

13 13 13 13 13 14 14 14 14 13
MINTHMUM 12 12 32 12 11 10 12 10 11 12 12 12 12 11 12 12 13 14 14 14 14 13 13

13 13 13 13 13 13 13 13 12

JUNE
MAXIMUM 13 12 11 11 12 12 12 12 12 12 12 13 13 13 14 14 14 16 16 16 16 16 16 17 17 16 16 16 16 1€ —— 14
MINTMUM 12 11 11 11 11 12 12 12 12 12 12 12 12 12 13 14 14 14 15 16 16 14 14 15 16 16 16 15 15 14 -~ 13
JuLyY

MAXIMUM 16 17 18 19 19 19 20 21 20 20 21 19 19 18 18 18 17 L7 L7 18 18 18 18 19 19 19 20 20 21 21 21 19

MINIMUM 15 16 17 18 18 18 19 19 19 19 19 18 18 1R 18 17 17 1T 17 17 17 17 17 17 18 18 18 19 19 19 21 18
AUGUST

MAXIMUM 21 21 20 19 19 19 19 19 19 20 20 20 19 18 18 17 17 16 16 16 16 16 16 15 14 14 14 15 15 16 16 17

MINTMUM 20 20 19 19 18 18 18 18 18 18 19 19 18 18 17 17 16 16 16 16 15 16 15 14 14 14 14 14 14 15 15 17
SEPTEMBER

MAXIMUM 16 17 17 17 17 17 17 17 17 17 17 17 16 16 15 14 14 14 14 13 13 13 13 |3 13 13 13 13 13 13 -- 15

MINTMUM 16 16 16 17 17 17 17 17 17 17 17 16 16 15 14 14 14 14 13 13 13 12 13 13 13 13 13 13 12 12 -~ 15



CHEHALIS RIVER BASIN 28
12027500 CHEHALIS RIVER NEAR GRAND MOUND, WASH,

LOCATION.--Lat 46°46'35", long 123°02'05", in NE{NE} sec.22, T.15 N,, R.3 W,, Thurston County, temperature
recorder at gaging station at highway bridge at Meadows, 1.5 miles southwest of Grand Mound and 6 miles down-
stream from Skookumchuck River,

DRAINAGE AREA.--895 sq mi.

PERIOD OF RECORD.--Water temperatures: March 1952 to September 1968.

EXTREMES . --1967-68:
Water temperatures: Minimum, 2.0°C Jan. 29-31.

Period of record:
Water temperatures: Maximum (1952-67), 26,5°C July 22, 23, 1959; minimum, freezing point several days dur-
ing January and February 1957.

REMARKS, --Thermograph not operating properly Oct. 30 to Nov. 1, Apr. 2-26, and July 24 to Aug. 9; temperature
ranges not determined. Clock stopped Sept. 25-30; temperature range, 12.0°C to 13.0°C.

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

DAY
AVER-
MONTH 1 2 3 4 5 6 T 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
DCTOBER
MAXIMUM 17 16 16 14 12 12 12 13 13 13 1% 14 13 13 12 12 12 12 1212 11 11 11 11 10 10 9 10 10 —~ —- 12
MINIMUM 15 15 16 12 12 12 12 12 13 13 13 13 13 12 12 1212 1211 11 111110 1¢ 9 9 9 9 9 —~ -= 12
NOVEMBER
MAXIMUM -- 10 9 8 8 7 7 B 9 9 9 9 9 9 9101010 9 9 8 t T 7 7 7 7 6 6 6-- 8
MINIMUM -- @ 8 8 7 7 7T 7 8 9 9 9 9 9 9 9 9 9 9 8 7T T 7 1T 1T 1 & 6 6 6-- 8
DECEMBER
MAKIMUM & 6 6 7 T 6 & & 6 7 T & 4 4 3 3 3 3 3 3 3 & 6 7 7T 7 7 7T T 71 &
MINIMUM 6 6 6 6 6 6 6 6 6 6 6 4 & 3 3 3 3 3 3 3 3 3 & 6 1 7171 116 5
JANU ARY
MAXIMUM 6 6 5 4 4 4 4 3 4 4 & & 5 1 T 7T 6 6 6 1 8 8 T 1 1 & & 3 3 2 3 5
MINIMUM 6 5 & 4 & & 3 3 3 4 3 3 3 5 7 6 S 5 6 6 1 1 1 1T 6 4 3 3 2 22 &
FEBRUARY
MAXIMUM 3 & 6 6 6 6 6 5 6 5 S 6 5 5 4 4 4 6 7 8 8 8 8B 8 8 8 9 9 9 = - 6
MINIMUM 3 3 4 6 6 6 5 5 5 5 5 5 4 4 3 4 & 6 7T 8 8 8 8 8 8 8 8 8— -~ &
MARCH
MAXIMUM 9 910 91010 9 9 9 8 8 8 9 9 9 8 8 8 B 9 9 9 9 91 9 9 9 9 9 9 9
MINIMUM 8 9 9 9 9 9 8 6 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 8
APRIL
MAXIMUM 9 == == == == == oo == == mo mm oo am e o e oo e e e am e om o= 1] 12 16 14 —- ==
MINIMUM 9 == == == == == oo oo me oo me e e me oo ee e e o e mm ee em == == == 9 1} 12 13 == -
MAY

MAXTMUM 16 13 12 12 13 12 11 12 13 14 16 14 16 146 13 14 15 16 16 16 16 16 14 14 14 14 14 15 16 16 16 |53
MINIMUM 13 11 11 12 12 11 11 11 12 13 13 14 14 13 13 13 14 15 16 16 16 14 16 13 13 14 14 14 16 1515 13

MAXIMUM 16 15 13 13 14 14 14 14 13 13 14 14 14 14 15 16 17 18 18 18 18 18 18 18 19 20 20 20 20 20 -~ 16
MINIMUM 15 13 13 13 13 14 14 13 13 13 13 14 16 13 14 15 16 17 18 17 18 17 18 18 18 19 20 20 20 2C =~- 16

MAXIMUM 20 27 21 22 22 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 -+ == - —= == o= a- —— -
MENTMUM 20 20 20 21 21 22 23 23 23 23 23 23 23 23 23 23 22 22 23 22 22 22 22 =~ == == == == == =~ == =e
AUGUST

- e o= we == 2222 22 21 1919 19 19 19 19 18 17 17 17 16 16 15 14 15 15 16 1T -
—= w= == -= == 21 21 21 19 19 18 19 19 18 18 17 17 17 16 16 15 14 14 14 14 14 16 -~

SEPTEMBER
MAXTMUM 17 17 17 17 17 18 18 17 17 1T 17 17 16 16 16 15 16 14 13 13 12 12 12 12 == == == == == == == 15
MINTMUM 16 16 17 17 &7 t7 17 17 17 17 1T 16 16 16 15 14 14 13 13 12 11 11 11 11 == == == == == = == 15



30 CHEHALIS RIVER BASIN
12031000 CHEHALIS RIVER AT PORTER, WASH,

LOCATION, --Lat 46°56'20", long 123°18'45", on north line of NE} sec,28, T.17 N,, R.5 W., Grays Harbor County, at
gaging station at Chehalis River bridge at mouth of Porter Creek, 700 ft west of Porter and at mile 33.3,

DRAINAGE AREA.--1,294 sq mi.

PERIOD OF RECORD, --Chemical analyses: July 1959 to September 1968,
Water temperatures: July 1959 to September 1960, October 1961 to September 1968,
Sediment records: October 1961 to September 1968.

EXTREMES. --1967-68:
Water temperatures: Maximum, 24.0°C July 27, 31, Aug. 10; minimum, freezing point Dec. 15, 17.
Sediment concentrations: Maximum daily, 116 mg/1 Jan. 10; minimum daily, 1 mg/l on many days during October,
July, August and September.
Sediment loads: Maximum daily, 6,050 tons Feb, 5; minimum daily, 1 ton Aug., 1-18,

Period of record:
Water temperatures: Maximum, 25.5°C July 27, 1962, July 25, 1965; minimum, freezing point Dec. 15, 17, 1967.
Sediment concentrations: Maximum daily, 452 mg/1 Jan, 10, 1967; minimum daily, less tban 1 mg/1 on many days
of most years.
Sediment loads:
most years.

Maximm daily, 11,300 tons Jan. 10, 1967; minimum daily, less than 0,50 ton on many days of

CHEMICAL ANALYSES IN MILLIGRAMS PER L1TER, WATER YEAR OCTUBER 1967 TO SEPTEMBER 1968

HEAN MAG— PO-
BIS— CaL- NE- TAS— BICAR- CAR-
CHARGE SiLica CIuM S1UM S001UM SIum BONATE BONATE SULFATE
DATE [CFS) (s102}) [{}] (MG) 1NA) (K) {HCO3) codn 150%)
ocT.
24040 3770 16 5.6 1.9 4.6 -5 25 [ b4
NOV.
18eee 2620 17 5.6 1.9 4.5 -6 28 0 3.6
JAN.
03. 3870 16 5.2 1.7 4.0 4 24 0o 3.4
FEB.
164.e 3520 17 5.6 2.0 4.3 5 28 ] 3.2
MAR.
2lea. 5600 14 4.8 1.6 4.0 .5 25 ] 2.8
APR.
2600a 2990 14 5.6 1.9 4.6 -1 30 o 2.8
MAY
2lee. 2000 15 6.7 2.2 5.3 .6 34 o 3.4
JUNE
17400 1470 17 6.8 2.3 5.1 .5 35 0o 3.2
JuLy
23.ea 540 17 7.9 2.8 6.9 -5 43 0 2.6
AUG.
19... 592 17 7.9 2.9 7.1 -9 44 a 3.0
SEPT.
30... 935 18 7.3 2.4 5.5 o7 36 ] 4.2
(1) SPECI-
SOLVED NON- FlC
SOL1DS CAR- COND=
CHLO- FLUG- (RES1- HARO— BONATE UCTANCE
RIDE R1DE N1TRATE DUE AT NESS HARD— [MICRO- PH COLOR
(L) (F) (NO3) 180 C)  (CA,MG) NESS MHOS)
4ot .1 7 53 22 2 68 7.2 20
3.7 ol -8 55 22 ] 67 7.1 20
3.6 .1 o7 53 20 1 59 7.0 10
3.7 PRy l.4 55 22 ] 65 7.5 10
2.9 ol .8 47 19 [} 57 7.0 10
3.4 o1 «5 54 22 ] 65 T.1 10
3.9 ol -7 52 26 [ 79 7.1 10
3.8 ol .6 59 27 ] 76 7.0 10
5.6 .1 3 68 31 ] 94 T.4 5
6ol -1 -l 66 32 ] 101 Tee 5
3.7 ol -5 66 28 0 81 7.1 20



CHEHALIS RIVER BASIN
12031000 CHEHALIS RIVER AT PORTER, WASH.--Continued

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

coLi-
FORM
TEM- (oL~ TOTAL
PERA- DIS-  COLI-  ONIES CHRO-
TURE SOLVED  FORM PER MIUM COPPER  ZINC
DATE  (DEG C)  OXYGEN  {(MPN] 100 ML) 1CR) wn 1N
ocT.
2400 10 10.3 2400 - — — -
NOV .
18400 10 9.7 24000 - — - -
JaN.
03... s 11.4 2400 -— - — -—
FEB.
16..0 4 1.6 62 - — - —
MAR .
21... 9 11.3 930 - -— - —
APR.
26440 11 1.2 - 430 - - —
MAY
21... 15 9.1 - 210 - — —
JUNE
1740 16 8.5 - 3300 - - -
JuLy
23... 19 9.4 -— 850 — - —
AUG.
19.een 17 9.1 - 560 <00 . .
SEPT. o0 00
30... 14 8.9 - 730 - - -

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

DAY

AVER-

MONTH 1 2 3 ¢ 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
OCTOS8ER.. 14 13 14 13 13 13 14 14 13 15 25 12 11 11 14 d1 11 12 1) 12 11 13 11 10 10 10 10 1} 9 11 11 12
NOVEMAER. 11 910 910 8 9 9 91010 9 11 11 11 1212 910 8 B 8 7 5 5 5 7 6 9 5 ~-- 9
DECEMBER . 6 6 T 1T 1 6 6 6 7T 7T 7T 6 4 3 0 & 0 4 1 3 3 6 6 7 7 7 1 6 5 5 & 5
JANUARY ., . 5 6 6 6 6 & 4% 4 6 & 4 3 4 6 5 4 3 & 4 3 3 6 4 5 6 5 5 2 & 3 4 &
FEBRUARY. 4 7 & 1T 7T 5 4 & 5 6 & 6 1T 4 6 4 6 5 6 6 8 91010 8 910 8§ == —— == 6
MARCHewow 91171011 1011 9 9 7 9 8 9 5 9 6 9 6 6 7T 611 9 9 9 9 6 9 9 T 8 8 8
APRIL.cse 910 9 91010 9 11 11 121011 8 9 510 6 9 7 6 11 11 1211 11 11 13 11 16 13 == 10
11 13 16 12 11 11 15 15 16 13 15 11 11 11 16 16 17 16 18 16 16 15 15 11 16 17 16 14 16 14 16 14

15 14 13 14 19 14 11 11 11 15 14 15 15 L7 15 18 17 17 17 18 18 17 18 20 20 19 20 18 16 18 -- 16

. 18 23 20 22 20 23 22 17 22 21 21 21 18 20 19 19 16 21 17 20 21 1B 20 19 21 18 24 22 23 20 24 20
AUGUST... 20 22 19 20 18 21 18 22 20 24 20 22 18 18 17 18 17 17 16 18 17 17 16 17 16 17 16 17 16 19 17 18
SEPTEMBER 19 17 18 19 22 18 20 17 18 18 17 16 16 16 16 15 16 14 13 12 12 11 14 20 14 17 17 17 17 16 == 16




CHEHALIS RIVER BASIN
12031000 CHEHALIS RIVER AT PORTER, WASH,--Continued
DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN

MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION L0AD DISCHARGE TRAT 10N LOAD DISCHARGE TRATION 10AD
DAY (CFS) (HG/L) (TONS) (CFS) MG/L) (TONS) (CFS) (MG/L) (TONS)
1 310 H 4 3660 10 99 4580 18 223
2 417 7 9 2970 8 64 5210 22 309
E 1250 16 54 2470 7 o7 9460 70 1790
4 1650 17 76 2120 8 46 13100 77 2720
5 1900 16 82 1860 4 20 14300 «8 1850
6 1410 11 42 1670 3 14 14900 “6 1850
7 1460 1 43 1540 2 8 13800 %6 1710
E 1150 8 25 1510 2 8 11800 25 196
] 918 6 15 2070 5 28 9850 28 745
10 756 6 12 4750 32 410 9430 22 560
11 863 7 18 8590 53 1230 10300 22 612
12 910 6 15 8190 29 641 10600 24 687
13 1340 13 47 5710 13 200 8160 15 330
14 1480 8 32 4480 € 7 85 6430 15 260
15 2150 18 104 3860 ¢ 7 73 5380 1 160
16 1620 8 35 3360 € 7 64 4700 8 102
17 1230 s 17 2880 C 7 56 4230 8 91
18 1010 L 3 2620 € 7 50 3850 9 9
19 906 1 2 2450 € 7 46 3460 6 56
20 895 1 2 2260 C 7 43 3090 6 50
21 1200 28 91 2050 ¢ “ 22 2840 6 %6
22 1920 21 109 1930 € “ 21 3660 23 227
23 3310 21 188 1790 C 4 19 6730 43 781
24 3770 23 234 1790 € 4 19 8630 44 1030
25 3330 16 144 1890 ¢ 4 20 8490 22 504
26 3740 16 162 1950 € . 21 7990 19 410
27 %210 26 296 1850 ¢ 4 20 7320 17 336
28 7460 86 1730 1750 € 4 19 6530 15 264
29 9740 76 2000 2160 € 4 23 5770 14 218
30 6920 26 486 3650 15 148 5060 15 205
31 47390 13 168 - - - 4510 10 122
TOTAL 74075 - 6243 89790 - 3562 234160 - 19138

JANUARY FESRUARY MARCH

MEAN MEAN MEAN

MEAN CONCEN~ MEAN CONCEN- MEAN CONCEN-
DI SCHARGE  TRATION L0AD DISCHARGE TRATION LoAD DISCHARGE TRATION L0AD
Day (CFS) (MG/L) (TONS) (CFS) (MG/L) {TONS ) {CFs) {MG/L) (TONS )
1 4210 9 102 5660 22 336 5590 14 211
2 4290 ¢ 6 69 7630 48 995 5020 ¢ 9 122
3 3870 ¢ 6 63 13500 103 3750 4530 € 9 110
“ 3500 € 6 57 20700 104 5810 4200 € 9 102
5 3350 C 6 54 24100 93 6050 4100 € 9 100
6 3170 € 6 51 26600 77 5530 4140 € 9 101
7 2970 € 6 48 20300 3 2360 3910 € 9 95
8 3070 ¢ 6 50 13200 28 998 3560 € 9 86
9 4570 28 345 9150 24 593 3280 ¢ 9 80
10 10500 16 s 3560 7230 21 410 3050 € 9 74
11 12300 55 1830 6070 18 295 2910 ¢ 9 71
12 9510 34 873 5310 14 201 3270 10 88
13 9490 36 871 4740 9 115 4290 13 151
14 13000 49 1720 4280 € 6 69 4610 15 187
15 14900 74 2980 3870 ¢ 6 63 6240 36 607
16 15300 41 1690 3520 ¢ 6 57 10700 91 2630
17 14300 38 1470 3360 C 6 56 13300 69 2480
18 12600 32 1090 4780 12 155 11500 37 1150
19 13500 35 1280 12200 104 S 3720 8560 28 647
20 15400 34 1410 17700 105 5020 6700 22 398
21 17100 40 1850 21700 57 3340 5600 15 227
22 16800 39 1770 20800 48 2700 4870 10 131
23 14300 26 1000 19700 4 2450 4370 8 94
24 10800 18 525 17400 45 2110 4220 8 91
25 8390 19 430 15500 29 1210 4460 10 120
26 7250 24 470 12300 30 996 5280 19 271
27 6350 17 291 9300 28 703 6990 37 698
28 5460 15 221 7480 25 505 12500 73 2460
29 4880 13 171 6370 17 292 15700 52 2200
30 4540 12 147 -— - -- 13500 42 1580
It 4540 10 123 - - -- 10500 30 850
TOTAL 274210 - 28611 344500 - 50887 201850 - 18212

S COMPUTED BY SUBDIVIDING DAY.
C COMPOSITE PERIDD.



MEAN
DI SCHARGE
DAY (CFS)
1 7990
2 66D0
3 5720
4 5110
s 4880
6 4890
7 4620
8 4260
9 3910
10 3580
11 3310
12 3100
13 2890
14 2810
15 3820
16 5120
17 4570
18 4030
19 3700
20 3510
21 3350
22 3110
23 3000
24 3180
25 3060
26 2990
27 2920
28 2710
29 2540
30 2430
31 -
TOTAL 117730
MEAN
DI SCHARGE

DAY (CFS)
1 941
2 872
3 813
“ m
5 737
6 710
7 681
8 655
9 629
10 613
1 604
12 632
13 632
14 675
15 666
16 668
17 658
18 617
19 591
20 584
21 588
22 568
23 540
24 524
25 500
26 480
21 470
28 449
29 435
30 417
31 396

TOTAL 19116

TOTAL DISCHARGE FOR YEAR (CFS-DAYS}
TOTAL LDAD FOR YEAR (TONS)

DAILY SUSPENDED SEDIMENT,

APRIL
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CHEHALIS RIVEP BASIN

MEAN
DISCHARGE
(CFS)

2550
2520
2290
2150
2130

2180
2150
2040
1930
1830

1740
1690
1650
1620
1540

1470
1390

MEAN
DISCHARGE
ICFS)
386
375
368
365
365

365
361
358
344
331

322
313
310
379
393

463
473
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592
663

T
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2790
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1710
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12031000 CHEHALIS RIVER AT PORTER, WASH.--Continued

MEAN
DLSCHARGE
(CFS)
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8110
5530
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1440

1290
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1080
995
935

37917

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
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34 CHEHALIS RIVER BASIN
12035000 SATSOP RIVER NEAR SATSOP, WASH.

LOCATION, --Lat 47°00'05", long 123°29'40", in NE}SE} sec.36, T,18 N., R.7 W., Grays Harbor County, at gaging sta-
tion at bridge on U.S. Highway 410, 0.8 mile west of Satsop and 2.3 miles upstream from mouth.

DRAINAGE AREA.--299 sq mi,
PERIOD OF RECORD,--Chemical analyses: October 1966 to September 1968,

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

MEAN MAG- PO-
01s- CAL- NE- FAS- BICAR- CAR-
CHARGE SILICA cluM SIUM S0D(UM Sium BONATE BONATE SULFATE
DATE {CFS) ts102) 1cal (MG) INAD (19 [HCO3) (co3) (504)
0CY.
240.. 3040 13 4.8 lo4 3.3 3 23 o 1.4
NOV.
18000 1320 14 5.1 1.6 3.2 -3 27 o 2.0
JAN.
03... 1730 13 5.0 1.7 3.1 3 27 o 2.6
FEB.
pY- TN 1630 13 5.1 1.7 3.2 3 26 o 2.6
MAR.
2lees 2630 12 4.5 1.5 3.2 -l 25 a 2.2
APR.
2600. 1650 11 “.8 1.5 3.0 .3 26 o 2.4
MAY
2lees -1 12 5.4 1.7 3.5 .3 30 o 3.4
JUNE
17... 812 13 5.9 l.9 3.5 ol 31 o 3.2
JuLy
23... [38) la 6.5 2.1 3.9 3 35 o 3.2
AUG.
19... 531 14 6.6 2.2 4.1 5 35 o 4B
SEPT.
30... 821 14 6.2 1.9 3.7 e 3 o L)
ars- SPECI~
SOLVED NON- Fic
SOLLDS CAR- COND-
CHLO~ FLLO- (RESI- HARD- BONATE UCTANCE
RIVE R10E NITRATE DUE AT NESS HARD- (MICRO- PH COLOR
DATE (CL) (F) INO3) 180 C) {CA,MG) NESS MHOSI
acT.
2400 3.7 .1 1.3 43 18 o 54 7.5 10
NOV.
1Baaa 1.6 .1 .6 4l 19 ] 55 1.5 La
JAN.
03eee 1.8 .l b 42 19 o 53 Tt 10
FEB.
[P 2.0 .l .5 41l 20 o 54 7.3 5
MAR.
2lees l.4 0 42 17 o “9 7.l 5
APR.
264es 1.0 ol .2 42 18 o 52 7.2 5
MAY
21.a0 Le3 .l <0 “4 21 o 60 7.2 5
JUNE
L7eae 1.8 -0 -3 45 23 o 59 7.2 5
JuLY
2300 1.7 .0 2 47 25 0 68 7.2 5
AUG,
19... 1.7 ol 51 26 o 71 7.3 o
SEPT.
30... 1.1 .1 -2 56 24 e b4 7.2 10
coLi-
FORM
TEM- tcoL- TOTAL
PERA~ DIS- coLi- ONIES CHRO~
TURE SOLVED FORM PER MLUM COPPER ZINC
DATE (0EG C) OXYGEN (MPN) 100 ML) {CR) cw 1INy
ocr.
2400 9 11.2 2400 - - - -
NOV .
18... 9 10.9 280 - - - had
JaN.
Q3... 5 1.7 200 - -_— -— -
FEB.
Beae “ 11.8 o - - - ——
MAR o
21 ... 9 12.7 230 - - - -
APR .
26440 9 12.6 - 92 - - —
MAY
2leas 12 10.4 hd 260 -_ - -
JUNE
7.0 13 10.1 - 850 - - -
JuLy
23... La 9.3 - 110 - -_ -
AUG .
9.0 la 10.1 - “2 <00 .00 -00
SEPT.

30... 198 0.0 - 180 - - —



CHEHALIS RIVER BASIN
12035400 WYNOOCHEE RIVER NEAR GRISDALE, WASH,

LOCATION, --lat 47°23°05", long 123°36'20", in N¥} sec.20, T.22 N., R.7 W., Grays Harbor County, at gaging station
cableway 500 ft downstream from logging bridge and 2.0 miles north of Camp Grisdale.

DRAINAGE AREA,--41.1 sq mi.
PERIOD OF RECORD.--Sediment records: February 1966 to May 1967 (discontinued),
EXTREMES, --Period of record:
Sediment concentrations: Maximum daily, 1,500 mg/1 Dec. 13, 1966; minimum daily, 2 mg/1 on many days during
June 1966, February and March 1967,
Sediment loads: Maximum daily, 33,000 tons Dec. 13, 1966; minimum daily, 1 ton on many days.

DAILY SUSPENDED SEDIMENT, OCTOBER 1966 TO MAY 1967
(WHERE NO CONCENTRATIONS ARE REPORTED, LOADS ARE ESTIMATED)

OC TOBER NOVEMBER DECEMBER
MEAN Caﬁégh- MEAN C(‘]‘Eé%{- MEAN CSF«%E‘N-

DISCHARGE TRATION L0AD DISCHARGE TRATION LOAD OISCHARGE TRATION LOAD

DAY (CFS) {MG/L) (TONS) (CFS) MG/L) (TONS) {CFS) (MG/L) {TONS)
1 76 C 3 1 329 € 7 6 3010 133 1100
2 7% C 3 1 293 ¢ 7 6 2400 57 370
3 3 3 1 260 € 7 5 1940 41 210
4 71 4 3 1 235 4 7 “ 2140 “0 230
S 68 c 3 1 227 c 7 “ 1520 21 86
6 7t C 3 3 213 C 7 “ 1470 € 17 67
7 89 < 3 1 195 4 7 % 1090 [ 1?7 50
a 130 4 3 13 185 c 7 % 823 4 17 38
9 105 € 3 i 200 C 7 “ %o C 17 34
10 92 [4 3 i 190 4 7 4 1810 as 480
11 87 c 3 1 181 c 7 3 3000 120 S 1100
12 83 4 3 1 377 4 7 7 5400 tto0 J 30000
13 79 c 3 t 844 46 S 150 7200 1500 J 33000
14 7 4 3 1 1110 13 39 2600 320 A 2200
15 76 c 3 i 1430 29 tlo 3000 330 J 2800
16 7% c 3 13 1070 C 6 7 3700 460 J 5000
17 74 4 3 13 740 c 6 t2 2900 2640 A 1900
18 T2 4 3 13 947 C 6 15 3200 200 A 1700
19 1060 61 J 220 849 c 6 i4 2900 260 J 2400
20 1010 - 40 a2t [ 6 13 1900 110 A 560
21 595 - 10 954 [ 6 s t200 55 A 1§:1
22 1080 16 “7 752 c 6 12 900 - 170
23 1910 107 9 630 595 [ & 10 798 28 &G
24 1030 - 40 515 4 6 8 914 37 91
25 615 c 7 12 925 4 6 15 132 c is 36
26 620 c 7 12 656 c 6 11 616 4 18 30
27 510 c 7 1o 894 4 6 e 544 c i8 26
28 398 c 7 8 2190 72 8 510 522 [ 18 25
29 625 € 7 12 1770 -_ 300 700 € i8 34
30 515 4 7 10 27130 137 3 1200 566 4 18 28
31 349 c 7 7 - - ad 604 4 18 29
TOTAL 11828 — 1076 22667 - 2520 60844 - 83934

S COMPUTED BY SUBDIVIDING DAY.

A COMPUTED FROM PARTLY ESTIMATED-CONCENTRATION GRAPH.

C COMPOSITE PERIOD.

J COMPUTED FROM PARTLY ESTIMATED-CONCENTRATION GRAPH AND SUBDIVIDING DAY.
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CHEHALIS RIVER BASIN
12035400 WYNOOCHEE RIVER NEAR GRISDALE, WASH.--Continued

DAILY SUSPENDED SEDIMENT, OCTOBER 1966 TO MAY 1967

JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN—
DISCHARGE  TRATION L0AD DISCHARGE TRATION L0AD DISCHARGE TRATION
oAy (CFs) (MG/L) 1 TONS) (CFS) MG /L) tTONS) (CFS) ING/LY
1 852 - 60 864 22 51 625 € 2
2 818 27 s 78 1000 25 68 506 € 2
3 1420 98 2 430 1440 3s 136 442 € 2
4 900 - 80 1790 64 310 400 € 2
5 700 -- 100 1130 23 10 364 € 2
6 593 - 20 852 € 12 28 346 C 2
7 604 14 23 695 € 12 23 326 C 2
8 1360 55 200 820 € 12 20 336 C 2
9 1030 -- 40 566 € 12 18 340 € 2
10 1060 -- 90 526 € 12 7 319 ¢ 2
11 1280 38 120 510 € 12 17 299 ¢ 2
12 1050 19 54 663 18 32 284 € 2
13 970 -- %0 928 — 60 218 € 2
14 840 12 27 655 € 9 16 290 ¢ 2
15 1310 42 150 570 ¢ 9 14 358 ¢ 2
16 942 -- 30 510 ¢ 9 12 172 20
17 726 10 20 592 ¢ 9 14 738 € 1
18 645 -- 20 611 ¢ 9 15 620 C 1
19 2350 233 4 1900 526 € 9 13 526 C 11
20 1870 100 500 474 € 2 3 548 C 11
21 1270 33 110 442 C 2 2 548 C 11
22 928 -- 38 518 € 2 2 2890 524 4
23 762 16 33 392 ¢ 2 2 4100 472 4
24 645 12 21 312 ¢ 2 2 1650 --
25 598 10 16 368 € 2 2 970 -~
26 690 - 20 347 ¢ 2 2 750 -
21 1620 204 4 1500 330 ¢ 2 2 645 17
28 2820 190 1400 764 -- 40 610 ¢ 10
29 2520 154 1000 - -— — 540 € 10
10 1640 59 260 -~ - - 500 C 10
31 1050 26 T4 - - - 450 C 10
TOTAL 35363 - 8454 18925 - 991 22368 -
APRIL HAY JUNE
MEAN EAN
MEAN CONCEN- MEAN e - MEAN cORéEn-
DISCHARGE TRATION LDAD DISCHARGE  TRAT 1ON L0AD DISCHARGE TRATION
oay (CES) (MG/LY (TONS) (CFS) (MG /L) (TONS) 1CFS) (MB/L)
1 420 € 9 10 251 ¢ 6 4
2 400 C 9 Lo 251 ¢ 6 4
3 190 ¢ 9 9 251 ¢ 6 4
“ 390 ¢ 9 9 248 ¢ 6 5
s 315 ¢ 9 9 269 € 6 4
6 340 ¢ 9 8 336 ¢ 6 5
7 330 € 9 8 392 ¢ 6
[ 350 ¢ 9 9 422 ¢ 6 $
9 3712 ¢ 9 9 3182 ¢ 6 6
10 340 € 9 8 322 ¢ 6 s
1L 300 ¢ 9 7 284 C 6 s
12 310 ¢ 9 [ 269 ¢ 6 4
13 312 ¢ 9 8 260 ¢ & 4
14 36 € 9 8 254 ¢ 6 4
15 305 © 9 7 290 6 s
16 319 ¢ 9 8 422 ¢ 13 15
17 308 C 9 7 539 ¢ 13 19
18 322 ¢ 9 L] 539 ¢ 13 19
19 333 ¢ 9 8 548 C 13 19
20 319 ¢ 9 8 616 C 13 22
21 305 € 9 7 635 ¢ 13 22
22 296 C 9 7 593 ¢ 13 21
23 293 ¢ 9 7 510 ¢ 13 18
24 290 ¢ Q 7 422 ¢ 13 15
25 293 ¢ 9 7 382 13 13
26 287 ¢ 9 7 312 13 13
27 254 € 9 6 315 ¢ 13 13
28 260 ¢ 9 6 493 € 13 17
29 257 ¢ 9 6 s88 € 13 21
30 254 € 9 6 466  C 13 16
3 - ~-- - 400 C 13 14
TOTAL 9640 -— 232 12381 - 348

TOTAL DISCHARGE FOR PERIOD (CFS DAYS)
TOTAL LOAD FOR PERIOD (TONS)

LDAD
{TONS)

NRNNNN NNNWW

LNAD
[TONS)

194,516
111,434



CHEHALIS RIVER BASIN
12035400 WYNOOCHEE RIVER NEAR GRISDALE, WASH,--Continued
INSTANTANEOUS SUSPENDED SEDIMENT AND PARTICLE SIZE, WATER YEAR OCTOBER 1966 TO MAY 1967

(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PJIPET;
Vy VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

Ss

WATER PARTICLE SIZE
TEMP- SUSPENDED
PERA- CONCEN- SEDIMENT

TURE DISCHARGE TRATJON DISCHARGE

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED

DATE TIME § C) (CFS) {MG/L) [TONS/DAY) .002 .004 .008 .Olé .031 .062 ,125 .250 .500 1.00 2.00
DEC 13, 1966 D930 8450 1530 34500 - - - - 68 -— - - - -—
DEC 13.. 1315 6820 1100 20300 12 20 28 36 51 66 85 95 97 100
DEC 13. 1750 $100 1160 16000 - - -— - 36 - - - - -
DEC 14, 0845 2720 ELIN 2210 - - -- - - 21 - -— - - -

12036800 WYNOOCHEE RIVER NEAR MONTESANO, WASH.

sec.5, T.18 N,, R.8 W., Grays
northeast of Aberdeen, and at

Harbor County,

LOCATION.-~Lat 47°04'45", long 123°41'55", in NE}NE}
mile 13.7.

bridge 8.5 miles northwest of Montesano, 9 miles
DRAINAGE AREA.--133 sq ma.
PERIOD OF RECORD.--Chemical analyses: October 1966 to September 1968,
REMARKS. --No discharge records available.
SEPTEMBER 1968

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TQ

MAG— PO~
CAL- NE- TAS- BICAR- CAR- CHLO- FLUO-
SiLiCa CIuM STumM spolum STuM BONATE BONATE SULFATE RIDE RIDE NITRATE
DATE {5102} {cay {MG) {NA) 1K) tHCD3) 1C03) 15064) (9% {F} INO3)
ocT.
24000 9.4 5.7 1.4 2.2 .2 26 0 .8 1.8 .1 .5
NOV.
186.s 10 6e3 1.4 2.1 .3 28 o] 2.0 1.3 .1 .5
JAN.
03... 10 6.2 1.5 2.0 .2 25 [} 244 1.8 ol .2
FEB.
loa.. 9.7 6.2 1.5 2.2 .2 26 o 2.0 1.8 «D 6
MAR.
2leas 9.0 5.6 1.3 2.1 <3 26 0 2.0 1.6 -0 -2
APR .
2600 8e5 5.2 1.4 2.4 3 24 0 2.4 1.1 .1 .2
MAY
2l..e T.6 6.0 1.3 2.2 .2 28 D 2.6 ) .1 .1
JUNE
| 9.3 6.7 1.6 2.6 o2 30 [ 2.6 1.7 .0 .3
JuLy
234, 1 T.4 1.8 3.0 .4 34 [ 3.0 1.7 -0 «3
AUG.
19... 11 8.0 1.9 2.9 b L ] 3.4 1.3 .1 -4
SEPT.
304 11 T.4 1.8 2.7 3 32 [} 3.4 1.1 .l 3
SPECI- coLi-
NON— FIC FORM
CAR~ COND- TEM- 1coL- TUTAL
HARD= BUNATE UCTANCE PERA~ DIS— coLi- ONIES CHRO-
NESS HARO-  {MICRO- PH COLOR TURE SOLVED FORM PER MIUM COPPER
DATE  {CAsMG)  NESS MHOS ) (UEG C)  OXYGEN  (MPN) 100 ML) {CRY cu)
ocT.
26aan 20 o 53 1.2 10 9 1.2 36 - - -
NOV.
18... 22 [ 55 1.5 s 9 10.9 1600 - -- -
JAN,
03e.. 22 1 54 1.2 5 5 1.9 1500 - - —_—
FEB.
16ess 22 o 53 7.3 5 4 12.4 96 -— - —
MAR .
2leen 20 [ 48 1.2 5 9 1.8 90 - - -—
ApR.
26440 19 0 50 1.2 5 9 12.2 - 130 - -
MAY
21.,. 21 o 52 1.2 10 1l 10.5 - 290 - -
JUNE
17... 23 [ 57 7.2 5 I 9.9 -- 560 -~ -
JuLy
23... 26 0 66 1.5 5 14 9.7 -- 220 - -
AUG.
19... 28 D 68 7.3 0 16 9.9 - 100D «00 «00
SEPT.
30... 26 0 64 T.1 5 12 9.8 - 640 - -

37

SIEVE;

METHOD
OF

ANALY-
S1s

at county road

DIS—
SOLVED
SOL1D0S
(REST-
DUE AT
180 ©)

35
37
39
38
38
33
35
40
“6

48

ZINC
Ny
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CHEHALIS RIVER BASIN

12038100 WISHKAH RIVER NEAR WISHKAH, WASH.

LOCATION.--Lat 47°04'21", long 123°46'10", in NE}SW} sec.2, T.18 N., R,9 W,, Grays Harbor County, at Wishkah Road
bridge, 500 ft upstream from East Fork, 2.3 miles downstream from Hamilton Canyon, 3.2 miles south of Wishkah,

and at mile 12.3,
DRAINAGE AREA.--59,9 sq mi,
PERIOD OF RECCRD,--Chemical analyses:

REMARKS.-~No discharge records available.

October 1962 to September 1968.

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

MAG—
CAL- NE-
SILICA ClumM S1UM SODIUM
DATE 1s102) (ca) (MG) (NA)
ocT.
PL PR 12 4.0 1.6 3.2
NOV.
18s0. 14 4.5 1.8 3.2
JAN.
03. 14 4.5 l.8 2.9
FEB.
16s4e 13 4.7 1.9 3.3
MAR .
2leee 12 3.9 1.6 3.5
APR.
2644 11 4o 1.8 3.3
MAY
2lees 12 5.4 2.2 3.8
JUNE
17eae 13 5.4 2.2 3.8
JuLy
23000 16 6.8 2.8 4.5
AUG.
19..0 15 6.5 2.6 4.4
SEPT.
304.. 14 5.6 T.2 3.6
SPECI-
NON~- FIC
CAR- COND~
HARD- BONATE UCTANCE
NESS HARD- {MICRG- P
VATE  (CA,MG) NESS MHOS)
ucT.
2400 17 ] 52 Tt
19 o 53 7.1
03... 19 4 53 T.1
FEB.
16eva 20 o 54 T4
MAR.
2leae l6 0 48 7.0
APR.
2We.e 19 0 52 7.2
MAY
2leas 23 0 62 T.2
JUNE
17eee 23 0 60 1.2
JuLy
23400 29 0 77 7.7
AUG.
19eae 21 ¢ T4 7.3
SEPT.
30e.. 23 o 63 7.1

PO-
TAS~  BICAR-  CAR- CHLO-
SIUN BONATE BONATE SULFATE RI0E
13 (HCO3)  (CO3)  1504)  (CL)
.2 21 0 3.6 3.0
.3 24 0 2.0 2.8
.2 25 o -6 2.9
.2 26 [ 2.0 3.3
«3 22 0 1.4 2.6
0 26 0 1.8 2.5
.2 31 o 2.6 2.1
.3 31 0 2.2 2.8
o 39 0 2.0 3.2
- a7 0 3.6 2.5
«3 30 0 3.2 2.0
coLi-
FORM
TEM- (coL-
PERA- DIS-  COLI-  ONIES
COLOR TURE SOLVED FORM PER
{DEG C) OXYGEN (MPN) 100 ML)
5 10 10.7 230 -
10 9 10.8 24000 -
5 5 Ll.9 110 -
5 “ 12.3 0 -
5 9 11.8 930 -
5 8 12.4 - 80
5 12 10.4 - 230
5 13 10.2 - 550
5 14 9.1 - 150
5 14 10.1 - 540

10.0 - 220

FLUG-
RIDE NITRATE
(F) (NO3)
-1 .7
-0 «3
.1 -3
-0 5
.1 o3
.1 .3
<1 .2
o1 <5
-1 .2
.1 <3
) -3
TOTAL
CHRO~
MIUM CQPPER
(CR) (cu)
«00 «00

01s~
SOLVED
SOLI0S
(RESI=
DUE AT
180 C)
37
42
38
42
38
43
44
44
58
58
49

ZINC
(ZN)



QUINAULT RIVER BASIN

12039300 NORTH FORK QUINAULT RIVER NEAR ANANDA PARK, WASH,
(Hydrologic bench-mark station)

LOCATION. --Lat 47°35'45", long 123°37'25", in SW} sec.6, T.24 N., R,7 W., Jefferson County, at gaging station on
right bank, 5.2 miles upstream from mouth and 18 miles northeast of Amanda Park.

DRAINAGE AREA.--74.1 sq mi,

PERIOD OF RECORD.--Chemical analyses: October 1967 to September 1968,
Water temperatures: March 1965 to September 1968.

EXTREMES , ~-1967-68: .
Water temperatures: Maximum, 13,0°C on several days during July and August; minimum, 1.0°C Jan. 31.

Period of record:
Water temperatures: Maximum, 14.5°C Aug. 7, 16-18, 1965; minimum, 1,0°C Jan, 31, 1968,

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

HEAN MAG— PO-
01§~ CAL- NE- TAS- BICAR- CAR-
CHARGE  SILICA ciuM SyuMm S0DIUM SIUM BONATE  BONATE SULFATE
DATE (CFS) (5502) (ca) (MG) (NA) (K) (HCO3})  (COM 1504)
ocr.
24000 1290 4.8 12 .7 1.4 .1 33 0 8.8
DEC.
1240 950 2.7 11 -6 1.4 .1 30 ] 8.0
FEB.
07... 974 5.1 12 .6 1.4 .2 32 0 9.2
MAR.
14... 1120 3.7 9.9 .5 1.3 .1 28 ] 6.8
APR.
23... 370 5.5 14 . 1.6 .1 33 ] 8.2
JUNE
12... 886 4.2 11 -5 1.2 Bt 23 0 8.8
JuLY
23... 470 462 12 .6 1.2 .1 33 0 8.0
SEPT.
18... 950 4.0 10 .5 .9 .2 28 ] 6.6
o15- SPECI-
SOLVED NON- FIC
SOLIDS CAR- CONO-
chLO- FLYO- (RESI=  HARD- BONATE UCTANCE
RI10E RIDE NITRATE ~ OUE AT  NESS HARD-  (MICRO- PH COLOR
OATE e (F) (NO3) 180 C)  (CA(MG)  NESS MHOS )
ocT.
24... -7 -0 .0 a7 33 6 71 7.5 5
DEC.
12... -9 .1 .2 41 30 6 68 7.3 s
FEB.
07... -6 -1 .0 52 33 i 12 7.3 20
MAR.
L4aas .6 .0 .1 37 21 4 64 7.4 5
APR.
23... .2 -1 .1 56 38 7 83 7.5 5
JUNE
12... .3 .1 .0 40 30 7 64 7.2 5
JuLY
23... .4 Bt .1 43 33 6 73 7.6 H
SEPT.
18e.. .3 .1 -4 42 21 4 64 7.1 5
coLI-
FORM
TEM- (CoL- TOTAL
PERA~ DIS- ONILES CHRO~
TURE SOLVED PER MIUM COPPER ZINC BORON
DATE IDEG C)  OXYGEN 100 ML) (CR) (o (ZN) 8
ocr.
26..0 6 12.9 - .00 .00 .00 -00
LEC.
12... 3 13.4 - -— - - -
FEB,
07,00 3 13.8 - <01 .00 .00 .02
MAR.
14... 4 — — -~ - - -—
APR.
23... 5 12.3 - - - - —
JUNE
12... 6 12.2 -— - - -_— -
JuLy
23... 9 .4 10 - - - -
SEPT.

18440 8 i1 22 00 +00 00 -
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QUINAULT RIVER BASIN

12039300 NORTH FORK QUINAULT RIVER NEAR ANANDA PARK, WASH,--Continued

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

HMONTH 1 3 4 5 6 7
OCTOBER
MAXIMUM
MINIMUM
NOVEMBER
MA XTMUM
MINIMUM
DECEMBER
MAXIMUM
MINIMUM
JANUARY
MAXMUM
MINTMUM
FEBRUARY
MAXIMUM
MINIMUM
MARCH
MAX IMUM
MINTMUM
APRIL
MAX TMUM
MINIMyM
MAY
MAX IMUM
MINTMUM
JUNE
MAX IMUM
MINIMUM
JuLy
MAX IMUM
MINTMUM
AUGUST
MAX IMUM
MINIMUM
SEPTEMBER
MAX TMUM
MINTMUM

we o ~N®
we O~ V0
cor om
o ®®
Pr N~ a®
~a o

ws o0 ®o
E¥S

¥
W

ve P0 s NN S
wo fo £r NN S
O~ O~ Ue e Nw Fa
Ve oe &p Ww &
*x W owe re Ww e
*m® Ve T Sr WW W
PN PR O pr WW Ww

1111
8 8 9
12 12712
11

13
12

13
12

13
12

12
12

12
10

12
11

11
10

11
10

12
11

12 12
11 12

DAY
8 910 11°T2 %3 15 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
& 8 99 88 88 8 88 7 7717766771711
e &6 8 8 8 8 8 7 87 7 7 717776 6 6 67717
8 8 7 7 7 8 8 8 8 7 7 7T 6 6 6 6 6 66 5 55 4
8 7 7 7 7 7 8 8 7 7 7 6 66 6 6 6 6 5 5 5 & 3
4 4 3 3 & 3 3 3 4 4 3 3 3 3 4 b A 4 4 &4 & 4 &
4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 & & & 4 & 4 & &
3.3 3 3 3 4 4 4 4 4 4 4 A 4 4 5 5 & 4 3 3 3 3
33 3 3 3 3 3 4 4 4 4 4 3 3 & & 6 & 33 3 3 2
4 4 4 4 4 & 4 4 3 4 4 L A & 4 & 4 & 4 & & 4 —
3 4 4 4 4 & & 3 3 3 4 b 4 & A & 4 & 4 4 & 4 —
4 4 4 4 4 & A 3 & 4 & 4 5 5 5 5 4 & & & & 4 4
4 4 4 & 4 4 3 3 3 4 4 4 4 4 & & 4 & & b 4 & &
6 7 6 6 6 5 4 4 6 6 5 5 5 6 6 6 6 6 6 7T 7 6 6
6 & 6 5 4 4 3 3 4 4 5 5 5 4 5 5 5 5 5 6 6 5 &
7 77 7 66 6 77876 6666 77T 7T71T 17717
6 6 5 6 6 6 6 6 6 6 & 6 5 6 6 6 6 6 6 6 6 6 6
8 7 7 7 7 6 7 8 7 8 8 8 8 8 T 9 9 9 88 8 T 9
7 6 7 6 6 65 6 6 6 6 7 7 6 7 1T T 7 887171777
1111110 9 9 9 &8 9101010 910 10 1 11 12 12 12 13 12 12
9 9 9 9 8 8 8 8 8 8 9 9 8 9 3 9 9101011 11 11 11
121313 1313 1212 11 11 11 11 11 11 10 16 9 10 10 10 9 11 11 11
W11 121212121011 12111211010 9 9 9 9 9 9 9 9 9 10
1211 1112111110 9 9 9 9 8 8 8 8 9 9101010 9 9 9
11111111110 9 9 9 9 8 8 7 7 8 8 9 9 9 9 9 9 ¢

DUNGENESS RIVER BASIN

12048000 DUNGENESS RIVER NEAR SEQUIM, WASH.

31

“Nooss ~®

>

AVER-

o~ wm

L£r 22 W we

o~ wo

~w®

11
11

10
10

LOCATION. --Lat 48°04'35", long 123°09'00", in SE{SE} sec.23, T.30 N., R, 4 W,, Clallam County, at bridge on U.S.
Highway 101, 1.1 miles west of Sequim, 5.4 miles downstream from gaging station, and at mile

DRAINAGE AREA,--156 sq mi (at gaging station).

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

Water temperatures:

October 1967 to September 1968 (miscellaneous).

REMARKS , —-Tempera ture recorder at gaging station 5.4 miles upstream from sampling site.

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

MEAN MAG— PO-
DIs- CAL- NE- TAS- BICAR- CAR-
CHARGE SILICA CIum sium SOD1uM StumM BONATE BONATE SULFATE
DATE (CFS) 15102) tcay (MG INRY 1K) 1HCO3) 1co3) 1504)
ocT.
16a0. 363 5.2 7 2.1 2.5 .2 59 o 6.6
APR.
16e0. 214 6.8 21 3.2 3.7 .l 76 o B.0
DIS- SPECI-
SALVED NON- FilC
SOL1DS CAR~ COND— TEM- TOTAL
(RESI- HARD- BONATE UCTANCE PERA- CHRO-
DUE AT NESS HARD- (M1CRO- PH COLOR TURE M1UuM coe
DATE 180 C1  (CA,MG) NESS MHOS ) (DEG C) (CR) (cl
ocr.
16e0e b4 51 3 109 7-9 5 9 «00
APR«
16eas 80 68 3 147 8.0 5 7 -
TEMPERATURE (°C) OF WATER, JULY TO SEPTEMBER 1968
DAY
MONTH 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
JuLy I,
MAXIMUM == == == et - -
MINIMUM  -= —= - —— mem ms mm e mm mm mm me e == T
AUGUST
MAXIMUM 13 13 14 12 11 12 12 13 13 13 13 13 11 11 11 12 12 12 11 11 10 9 11 11 10
MINIMUM 11 11 131 111010 9 3 91010 91010 9 9 9 9 9 9 8 9 9 9 9
SEPTEMBER
MAXIMUM 11 12 12 12 13 12 12 312 11 11 11 101011 91010 9 8 8 8 8 9 9 10
MINIMUM 119991011!009]010999889!7767878

CHLO-
RIDE
[ 8]

.7

1.0

PER
(]

1
(%4

6.4,

FLUO-

RIDE NITRATE
1F1 (ND3)
-1 .2
.2 .1

NC BORDN

N 8)

- 00 +00
AVER-

29 30 31 AGE

12 12 12 12

? 9 9 9

9 9 == 10

7T 1 8



SKOKCMISH RIVER BASIN &l
12056500 NORTH FORK SKOKOMISH RIVER BELOW STAIRCASE RAPIDS, NEAR HOODSPORT, WASH.

LOCATION.--Llat 47°30'55", long 123°19'45", in NW} sec.4, T.23 N., R.5 W., Mason County, temperature recorder at
gaging station 1,2 miles upstream from Lake shman, 2 miles upstream from Dry Creek, and 11.5 miles northwest
of Hoodsport.

DRAINAGE AREA.--57.2 sq mi.

PERIOD OF RECORD, ~-Water temperatures: April 1965 to September 1968.

EXTREMES. --1967-68:
Water temperatures: Maximum, 12.0°C on several days during July and August,

Period of record:
Water temperatures: Maximum, 14,0°C Aug., 17, 18, 1965; minimum (1965-67), 1.0°C Dec. 27, 1965.

REMARKS, —~Thermograph not operating properly O¢t, 1 to Jan. 22; temperature range not determined.

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

DAY

AVER-
MONTH 1 2 3 4« 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 26 25 26 27 28 29 30 31 AGE
OCTOBER
MAXTMUM == —~ == —= —— e - e - B I E S
MINIMUM  —= == = - —= _— e = e it e e e mm en ee = e =e e -
NOVEMBER
MAXIMUM == == os == o= - ——— - - - .- - e I
MINIMUN == —= —c —= —e e - - = e R il - e me me an we e we e e -
DECEMBER
MAXIMUM == =~ oo == oo = oo em e mm em o oo e o oo oo oo B i e S A TS T
MINIMUM == == == == —o mc on oo co oo mm mm e e e om e oo m— e e mm me e e es ee am e e
JANUARY
MAXIMUM == —= == —= == == == o= oo == oo = == e mm mm e —m em e-a- 5 5 4 4 4 4 4 4 3 b
MINIMUM == =~ o oo oo wm om oo o e e mm e e e e e em em - 6 4 4 4 4 4 4 3 2 --
FEBRUARY
MAXIMUM 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 3 4 3 3 3 3 3 3 3 4 4 4 4 44—~ 3
MINIMUM 3 3 3 3 3 3 3 3 3 4 4 4 & ¢ 3 3 3 3 3 3 3 3 3 3 3 & & & & ---=-= 3
MARCH
MAXIMUM 4 & 4 & 4 & & 4 & 4 & 4 & & & & & & & & & & & & 4 4 4 & 4 & & 4
MINIMUM 4 4 & & 4 & & & & & & 4 & 3 3 4 & & 4 4 & & 6 & & & & & & & 4 &
APRIL
MAXIMUM & &4 & & & 5 5 5 5 5 4 4 4 4 4 &4 4 5 & 5 5 5 5 6 6 6 6 6 5-- 5
MINIMUM 4 4 4 4 4 & 4 & 5 5 4 4 &4 & 4 & 4 & & & 4 & & 4 4 S 4 & 6 & -- 4
MAY
MAXIMUM 5 6 6 6 6 5 6 6 6 6 1 T T 7 7T 1T 7 17 7 17 1 1 1 6 6 6 7 T 717
MINIMUM & 5 5 5 &4 4 &« 5 5 6 6 T 6 6 7 7 7 1 1 7 71 6 6 6 6 6 6 6 6 1T 1 6
JUNE
MAXIMUM T 7 T T 7 ¥ 1T 7 7 1 1 8 8 1T 7 8 8 9 9 9 9 9 9 9 9 9 9 9 B 8-- 8
MINIMUM 7 & 6 T ¥ 7 T 7 v T 1T 7 1T 7 1 7 7 8 9 9 9 9 9 9 8 9 B 8 7 7-- B
JuLy
MAXEIMUM 8 9 9 9 9 10 10 il I 11 i L 11 11 3}t }0 10 10 10 10 10 9 10 10 10 11 l 11 12 12 12 1e
MINTMUM 8 8 9 9 9 9 9 10 1i 10 i1 k1 1010 1C 9 9 9 9 9 9 9 9 9 10 10 it il 11 Il LI 10
AUGUST
MAXIMUM 12 12 12 12 12 12 1t }1 12 12 12 2 12 12 t} Lt 21 t1 kR 11 3} 1} B} BO 1:C IC 10 10 iC 10 10 1t
MINIMUM 3} BR BE 22 B} R1 BR OR1 11 11 BE I1 12 1} 1} EEF R} 21 1t EL 11 BF 10O 10 10 10 10 9 9 9 9 1

SEPTEMBER
MAXIMUM 0 10 }1 BP BR Bl 11 11 10 10 1O 10 10 10 10 9
MINIMUM $1c 9 9101010110 9 9 9 9 910 9 9

1010 9 9 - 10
9 9 8

@9
@0
®®
‘
|
°



42 SKOKOMISH RIVER BASIN
12059500 NORTH FORK SKOKOMISH RIVER NEAR POTLATCH, WASH.
LOCATION,--Lat 47°19'40", long 123°14'30", in NE}NW} sec.7, T.21 N., R.4 W., Mason County, temperature recorder
at gaging station 1 mile upstream from mouth, 6 miles southwest of Potlatch, and 7 miles downstream from city
of Tacoma's Cushman Dam No, 2.
DRAINAGE AREA.--117 sq mi, including 99 sq mi upstream from Cushman Dam No. 2, which is nomally noncontributing,
PERIOD OF RECORD, --Water temperatures: March 1965 to September 1968,

EXTREMES, --1967-68: o R
Water temperatures: Maximum, 19.0°C July 8; mipimum, 2.0°C Dec. 21,

pPeriod of record:
Water temperatures: Maximum, 19.0°C July 8, 1968; minimum, 1.0°C Dec. 27, 1965.

REMARKS, --Thermograph removed temporarily and no record obtained Nov. 1-16,

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

DAY
AVER-

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

MAX1MUM 12 12 31 11 11 11 11 11 22 3% 11 1111 11 10 111016 9 9 9 9 9 ¢ 9 9 9 9 9 1i 1} 10

MINIMUM 11 11 13 11 1] 11 11 30 11 11 131610 9 9 9 9 9 8 8 9 9 9 9 8 8 9 9 9 9il 10
NOVEMBER

MAXIMUM ==~ == *= == == o= == o o= 9 9 8 8 8 8 8 8 T 7 7T T 7 6 -- -

MINIMUM == == == —= == == oo o - 9 8 8 T 7 8 T 7T 6 6 1T 6 €& 6-- -
DECEMBER

MAXIMUM 6 6 T 1 T T 6 6 6 T T 6 5 5 4 4 4 4 4 & 4 4 5 &6 6 17T 7T T 1T 7T & 6

MINIMUM &6 6 6 T 7 6 6 6 6 & & 5 4 4 4 & 46 4 4 6 2 3 &4 5 6 6 6 7T 1T 6 6 5
JANUARY

MAXIMUM 6 6 5 6 6 & 5 5 4 & 4 4 &4 5 6 6 & 6 6 6 6 6 6 & 6 & 5 6 4 4 4 5

MINIMUM 6 5 4 5 5 5 4 4 3 4 4 4 & 4 5 6 5 5 6 6 6 6 6 6 6 5 & 4 4 4 3 S
FEBRUARY

MAXIMUM 4 4 4 5 5 5 5 5 5 6 6 6 6 5 5 5 5 & 6 17 17 17 7 71 17T 7 1 T B =--=-- 6§

MINIMUM 4 4 & 4 4 4 4 4 & 4 4 & 4 & 4 & 4 5 & 6 1T T T T 1 7T 6 6 6 =—=- &
MARCH

MAXjmyvy 7 8 8 8 8 8 B8 8 8 B 7T T 7 7T 7 7 T T 8 B B B8 8 8 B 7T 7T 7T 8 8 8 8

MINIMU# 7 7 7 8 7 ? 7 71 6 T 7 T 7 1T 7T 1 6 6 6 & T T T T T T T 17T & T 1
APRIL

MAXIMUM 8 9 9 8 910 9 91111 9 9 8 7 9 910 810 911 10 12 10 12 11 14 14 15 13 -- 10

MINIMUM T T T 1T 1T 1T 1 8 8 7T 7 1T 1T 6 &6 & 1 & 6 8 9 8 9 9 10 -- 7
MAY

MAXIMUM 12 14 14 13 12 12 13 14 13 14 15 ¥2 12 12 14 15 16 15 13 ¥3 12 13 13 13 14 13 13 16 15 14 12 13

MINIMUMW 9 8 9 9 8 8 9 810 9 9 9 9 9 9 910 (1 1131011 9 911 iC 11 10 10 10 9 9
JUNE

MAXTMUM 11 13 14 16 16 16 14 12 13 13 14 12 13 15 16 13 17 17 14 16 14 14 316 18 16 1€ 16 14 14 17 -~ 15

MINTMUM 11 11 11 10 10 31 11 11 10 11 9 10 10 9 9 10 il Il 12 11 11 12 12 12 12 12 12 10 11 11 -- 11
Juty

MAXIMUM 18 18 18 18 17 18 18 19 18 18 16 16 16 14 14 15 17 17 15 14 17 14 16 17 1T 17 18 18 17 17 18 17

MINIMUM 11 12 12 13 13 12 12 12 13 13 13 13 12 12 12 11 11 12 13 11 11 31 11 11 12 12 12 12 12 11 12 12
AUGUST

MAXIMUM 18 18 18 15 IT 17 17 17 18 18 17 17 15 14 13 14 13 13 14 14 16 14 13 14 13 13 13 14 15 16 14 15

MINTMUM 13 13 13 13 13 12 12 12 12 12 12 12 12 12 312 12 12 12 12 12 11 12 12 12 12 12 12 32 11 11 1} 12
SEPTEMBER

MAXIMUM 14 16 16 15 16 15 14 15 14 14 13 14 13 13 13 12 13 13 12 12 11 12 13 13 13 13 13 12 12 12 -- 13

MINIMUM 12 12 12 31 11 12 12 11 '2 12 12 12 32 1212 12 12 12 11 10 10 13 11 10 33 i1 11 9 9 10 -- il



SKOKOMISH RIVER BASIN 43
12058800 SOUTH FORK SKOKOMISH RIVER NEAR HOODSPORT, WASH,

LOCATION, --Llat 47°26'45", long 123°24'55", in NW} sec.35, T,23 N., R.6 W., Mason County, temperature recorder &t
gaging station 100 ft downstream from Pine Creek and 13.5 miles west of Hoodsport.

DRAINAGE AREA,--26.0 sq mi,
PERIOD OF RECORD, --Water temperatures: October 1964 to September 1968

EXTREMES, --1967-68:
Water temperatures: Maximum, 13.0°C on several days during July and August; minimum, 2,0°C on several days
during December to February,

Period of record:
Water temperatures: Maximum, 14,0°C on several days during July 1965; minimum, 1.0°C Jan. 1, 2, 1965

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

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

OCTOBER
MAXIMUM
MINIMUM

NOVEMBER
MAXIMUM
MINIMUM

DECEMBER
MAXIMUM
MINTMUM

JANUARY
MAXIMUM
MINIMUM

FEBRUARY
MAXTIMUM
MINIMUM

MARCH
MAXIMUM
MINIMUM

APRIL
MAXIMUM
MINIMUM

MAY
MAX IMUM
RINIMUM
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12061500 SKOKOMISH RIVER NEAR POTLATCH, WASH.

LOCATION (revised).--Lat 47°18'35", long 123°10'35", in SE}NW} sec.15, T.21 N., R.4 W., Mason County, at gaging
station at bridge on U.S, Highway 101, 3.4 miles downstream from confluence of North and South Forks, 4.7 miles
southwest of Potlatch, and 4.9 miles upstream from mouth.

DRAINAGE AREA, -~227 sq mi.
PERIOD OF RECORD.--Chemical analyses: August 1960 to September 1981 (monthly), October 1965 to September 1968
{miscellaneous).
Water temperatures: May 1955 to September 1962, October 1963 to September 1968.
EXTREMES, --1967-68:
Water temperatures: Maximum, 14,0°C on several days during July and August; minimum, 4.0°C on many days during
December to February.

Period of record:
Water temperatures: Maximum, 20.5°C July 13, 1961; minimum (1955-62, 1964-68), 1.0°C Mar. 7, 1956.

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

MAG— PO-
DIS- CAL- NE- TAS— BICAR- CAR- CHLO- FLUO-
CHARGE  SILICA Clum SIuM 500IuM Stum BONATE  BONATE SULFATE  RIDE R1DE NITRATE
DATE {CFs) (5102) ca (MGY {NA) (18] {HCO3) {C03) (504) ({48 {F) {NO3)
acT.
2644 1650 1t T.6 1.6 1.9 -0 33 L] .0 1.0 .1 .1
APR.
29... 826 12 1.5 1.7 2.0 .1 35 ] -4 o7 -1 .1
015~ SPECI-
SOLVED NON- FIC
SOLIDS CAR— COND~- TEM~ ToTAL
{RESI— HARD— BONATE UCTANCE PERA- CHRO-
DUE AY NESS HARD— IMICRO~ PH COLOR TURE MIUM COPPER ZINC BORON
DATE 180 C) (CA,MG) NESS MHOS } {DEG C) {CR) ey {IN) [4:3]
43 25 ) 60 7.7 5 8 +00 01 <00 <00

29400 41 26 ] 60 7.6 5 7 - - - -



44 SKOKOMISH RIVER BASIN

12061500 SKOKOMISH RIVER NEAR POTLATCH, WASH.--Continued

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

DAY
AVER-

MONTH 1 2 3 4 5 & 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
GCTOBER

MAXIMUM 11 10 10 10 10 10 10 10 10 10 10 10 10 )0 910 9 9 9 9 9 9 9 9 9 8 8 8 9 9 9

MINIMUM 10 10 10 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9 9 9 ¢ 9 8 8 8 8 8 8 9
NOVEMBER

MAXIMUM 9 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 ¥ 7 ¥ 8 8 7 7 7T ¥V ¥ V-- 8

MINIMUM 8 8 8 72 7T 7 8 & 8 8 8 8 B 8 8 & 8 8 T 7 T ¥ ¢ ¥V T YV VT ¥ T & -- 7
DECEMBER

MAX IMUM 6 6 6 6 6 6 6 6 1T 7T &6 6 6 6 6 6 6 6 6 6 6 4 & 6 6 6 & & 6 6 6 &

MINIMUM &6 6 6 & & 6 & 6 6 6 6 6 6 b6 6 b 6 6 6 b & 4 4 6 6 6 6 6 6 6 6 6
JANUARY

MAX1IMUM 6 6 6 6 &6 6 6 6 5 4 5 5 5 5 6 6 6 6 & 6 6 6 6 & & &6 5 5 5 5 5 3

MINIMUM 6 6 6 & 6 6 6 5 4 4 4 5 4 4 5 6 5 5 5 &6 6 6 6 6 5 4 4 4 4 4 4 S
FEBRUARY

MAXTMUM 5 5 5 5 4 5 5 5 5 6 6 6 6 5 & 6 5 6 6 6 6 6 6 6 6 1 7 V7 7 -~ 6

MINIMUM 4 4 4 4 4 4 4 & 4 4 4 4 & 4 4 4 5 5 5 &6 6 6 6 6 6 b 6 6 & — -~ 5
MARCH

MAXTMUM 7 v 717 7711?7117 e VT 7T Y Y¥ T 7T T T VI 1T 71T 71T V7 7

MINIMUM 71 7T 6 7T 1 6 7T 7 7T 6 6 6 6 6 6 6 6 1 7T 7T T T 6 6 6 T 6 6 7
APRIL

MAXTMUM 7 8 8 8 8 ¢ 8 8 9 9 9 3 B B8 8 B 9 8 ¢ 9 9 9 9-9 910 11 12 [2 11 -~ 9

MINIMUM 7 17 7 7 7 8 8 8 8 8 38 8 8 7 7T 7T 8 7 8 8 8 8 8 8 8 9 -- 8
MAY

MAXIMUM 10 LE L1 11 10 10 10 11 11 11 12 9 9 10 12 §2 12 12 11 10 10 10 10 I1 11 12 12 12 13 12 1} 11

MINIMUM 8 8 8 9 8 8 8 7 9 8 9 9 8 8 8 8 9 910 9 9 9 8 9 9 10 11 11 11 10 10 9
JUNE

MAXIMUM 10 12 12 12 13 13 12 Il 11 11 12 11 11 12 12 11 12 13 12 12 1L 11 12 13 12 12 13 11 11 12 -~ 12

MINIMUM 10 10 910 9 910 9 9 9 91010 9 9 11 11 1L 11 10 11 11 10 1L 11 11 11 1r 11 11 -~ 10
JuLy

MAXIMUM 13 13 13 13 13 14 14 14 14 14 I3 14 13 13 13 14 13 14 13 13 14 14 14 14 13 13 13 14 13 13 I3 13

MINIMUM 11 11 £1 12 12 11 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 13 12 12 12 12 12 12 12 12 12 12
AUGUST

MAXTMUM 13 14 13 12 12

MINIMUM 12 12 12 11 11
SEPTEMBER

MAXIMUM 13 13 13 13 13 13 13 13 13 12 12 121

MINIMUM 12 12 12 12 12 12 12 12 1212 12 12 1

12 12 12

2 13 12 12 13 12 12 1
3 11 1111 111

1 1012 12 13 12 12 12 12 12 12 12 13 13 13 12
10 11 i 1

1L 10 11 11 11 11 0L o1l 11 i o0r 12 12 81

212 12 12 12 12 11 11 11 11 11 12 12 12 12 12 12 12 -- 12
111 11 1112 11 11 10 10 11 11 11 11 11 11 11 11 11 -- 11

DEWATTO RIVER BASIN
12068500 DEWATTO RIVER NEAR DEWATTO, WASH.

LOCATION. --lat 47°28'10”, long 123°01'30", in NE}5W} sec.23, T.23 N,, R,3 ¥,, Mason County, temperature recorder
at gaging station 400 ft downstream from highway bridge, 1.5 miles upstream from mouth, and 2 miles northeast
of Dewatto.

DRAINAGE AREA,--18.4 sq mi.

PERIOD OF RECORD. --Water temperatures: April to September 1968,

EXTREMES . --April to September 1968:
Water temperatures: Maximum, 16.0°C on several days during July and August; minimum, 6.0°C Apr. 21, 22.

TEMPERATURE (°C) OF WATER, APRIL TO SEPTEMBER 1968

DAY

AVER-

HONTH 1 2 3 4 5 6 7 8 91011 12 13 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
APRIL

MAXIMUM == == == oo e o oo oo e es ee em s em em el oo 8 8 8 8 810 9 9 9 11 11 12 1] ~= ——

"A:mmun------—-—-«-------- - == == == o=~ T T 7 6 6 8 T 8 8 8 8 § 9~-- =

MAXIMUM 11 11 211 11 3¢ 9 11 11 11 312 12 11 10 11 312 12 12 13 12 12 11 12 12 12 12 12 12 12 12 12 11 11
Juz;Nl“U" 9 8 8 9 8 8 9 8 91010 9 9 9 9 9 10 11 V1 11 11 10 11 10 11 11 11 11 10 11 10O 10

MAXIMUM 1L 13 13 13 13 12 12 11 12 13 13 12 12 13 13 12 13 14 13 13 12 12 13 14 14 15 14 13 13 13 - 13
JU::NIHUM 10 11 11 10 16 11 11 11 11 11 11 11 11 11 11 11 11 12 12 10 10 11 12 13 12 12 13 11 11 11 -= 11

MAXIMUM 14 15 16 15 16 16 16 16 16 16 14 14 14 13 14 13 14 14 14 14 13 13 14 14 15 15 16 16 16 16 16 15
Au;b:#“u“ 1192 13 13 13 13 13 13 33 13 13 13 12 13 12 12 12 12 13 12 12 12 12 12 13 13 13 13 13 13 13 13

MAXTIMUM 16 16 15 14 14 14 14 14 14 14 14 14 13 12 13 13 13 13 12 13 12 12 12 12 12 12 13 13 13 13 13 13

MINIMUM 13 13 13 13 13 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 11 11 12 12 12 11 12 12 12 12 11 12
SEPTEMBER

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

MINIMUM 12 12 12 12 12 12 13 12 12 13 12 12 12 12 12 12121211 9 9 9 11 10 11 11 11 10 9 9 == 11



LOCATION. --Lat 47°35'30", long 122°42'30", in NEJNW} sec.8, T.24 N,, R.1 E., Kitsap County, at gaging station at

CHICO CREEK BASIN

12072000 CHICO CREEK NEAR BREMERTON, WASH,

State Highway 3, 0.5 mile downstream from Dickerson Creek and 2.5 miles northwest of Bremerton.

DRAINAGE AREA.--15.3 sq ni.

PERIOD OF RECORD.--Chemical analyses:

November 1964 to September 1968,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 196T TO SEPTEMBER 1968

MEAN
DIS-
CHARGE  SILICA
(CFS) (5102)
20 12
23 12
74 8
84 9.0
38 9.6
51 9.2
31 1
12 12
16 12
3.4 14
1.4 14
3.9 15
oIS~
SOLVED
SOLIDS
(REST-
NITRATE  DUE AT
DATE (ND3) 180 )
ocT.
1.5 51
.9 49
.7 47
-4 42
.3 42
.4 38
.4 40
.4 4B
.6 50
.0 52
-6 50

1.2 64

CAL-
ClumM
{ca)

HARD—
NESS
(CAIHG)

30
31
25
23
23
23
25
29
30
32
34

36

MAG-

SIuM
1M6)

NON-

CAR-
BONATE
HARD-
NESS

SODIUM
INA)
2.6
2.7
2.5
2.4

2.8

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHOS)
7
70
62
55
59
57
62
69
1
76
82

84

’;2;- BICAR- CAR~ CHLD-
Stum BONATE BONATE SULFATE RIDE
1K) 1HCO3) (C03) 1504) IcLy
.2 35 Q 2.6 1.7
-0 37 o 2.8 2.2
.2 30 o 2.0 le4
-3 28 ] 2.6 2.0
.2 30 0 3.0 1.6
.2 29 0 2.6 1.6
-1 32 Q 2.4 1.7
.2 38 o 2.8 le1
.3 38 ) 3.0 1.3
3 41 ] 2.4 1.5
3 44 ] 3.2 1.6
-3 44 o 3.6 1.5
TEM- TOTAL
PERA~ CHRO-
PH COLOR TURE MIuM COPPER
(DEG C) (CR} tcu)
7.6 20 11 - -
7.2 10 10 - i
Tet 10 6 - -
Tel 5 5 - -~
7.2 5 4 - ==
T.2 10 8 - -
7.5 10 9 - -
7.7 5 14 - -
7.3 5 14 - -
7.5 5 18 - -
7.8 0 16 .01 «Do
7.0 5 16 - -

FLUD-
RIDE
iF)

ZINC
(P41

45



46 DESCHUTES RIVER BASIN
12080000 DESCHUTES RIVER NEAR OLYMPIA, WASH.

LOCATION. --Lat 47°00'55", long 122°54'05", in S¥iS¥} sec.26, T.18 N., R.2 W., Thurston County, at old U,S,
Highway 99 bridge, 0.3 mile upstream from mouth and 2.5 miles south of Olympia.

DRAINAGE AREA, --161 sq mi.
PERIOD OF RECORD.--Chemical analyses: October 1966 to September 1968,
REMARKS. --No discharge records available.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCYOBER 1967 TO SEPVEMBER 1968

D1s-
SOLVED
MAG- f0- SOLIDS
CAL- NE- TAS~ BICAR- CAR- CHLO- FLUO- (RESI-
SILICA CIUM STUM SODIUM SIumM BONATE BONATE SULFATE RIOE RIDE NITRATE DUE AT
s1o02) [§.¥] {MG) (NR) (K) (HLO3) (co3) (S04) L) (F) (NO3) 180 C)
20 8.8 2.6 5.7 .7 %2 o 2.8 6.3 ol -2 69
20 7.9 2.2 4.8 .6 36 0 2.2 4.7 -1 .7 70
22 8.6 2.4 5.2 .6 38 Q 2.6 7.0 .2 %3 14
18 7.6 2.0 4ot .5 34 o 2.8 4.2 -1 .8 60
14 4.6 1.3 3.2 .5 20 0o -6 3.7 ol .8 60
16 6.3 1.8 4.0 .5 31 o 2.4 3.2 <0 o7 50
19 8.8 2.7 Set -7 41 ) 2.6 bt -0 -6 72
20 9.2 2.8 5.9 -7 44 o 2.6 5.6 o1 .6 75
14 5.3 1.5 3.4 o5 27 o .6 2.0 .1 1.1 60
23 Lo 3.3 6.7 L.0 49 o 3.4 T.7 L -8 88
24 11 3.7 7.1 1.1 52 o “.0 T.6 .1 1.0 83
25 11 3.6 645 -9 51 o 3.2 7.9 .1 o7 87
SPECI- coLt-
NON- FIC FORM
CAR~ CTOND- TEM- {CoL- TOTAL
HARD- BONATE UCTANLE PERA- DIS- toLl- ON1ES CHRO-
NESS HARD- (MICRO- PH COLDR TURE SOLVED FORM PER MIUM CLOPPER ZINT
DATE (CA,MG) NESS MHOS) {DEG L) OXYGEN I[MPN) 100 ML) (cRy wcu) (ZN)
ocT.
160es 33 ] 95 7.2 10 14 10.0 430 - - had -
NOV.
13... 29 0 78 7.6 20 9 10.6 430 - - - -
JAN.
03¢0 32 1 89 Tt 10 “ 11.6 930 - - - -
25... 27 o 76 7.3 10 5 11.5 110 - - - -
FEB.
05¢.e 17 1 46 6.9 10 6 11.5 2400 - - - -
MAR .
18... 23 ] 65 7.1 20 7 11.8 930 - - - -
APR.
224, 33 9 92 7.2 10 8 12.6 - “T4 - - -
MAY
0600a 35 ] 98 Tet 10 9 10.8 - 130 - - -
JUNE
03... 19 ] 56 6.9 50 10 9.9 il 1300 +00 «00 <00
JuLy
15440 39 o 112 7.2 5 14 8.8 - 1700 - - -
AUG.
05400 43 o 120 7.3 5 1¢ 8.8 - 1100 - - -
SEPT.

09,00 “3 1 116 T.6 o 13 10.3 - 900 - - -



NISQUALLY RIVER BASIN
12082500 NISQUALLY RIVER NEAR NATIONAL, WASH.

LOCATION. --Lat 46°45'10", long 122°05'00", in S'}s'} sec,29, T.15 N., R.6 E,, Pierce County, temperature recorder
at gaging station 100 ft downstream from railroad bridge, 1 mile west of National, 2.5 miles west of Ashford,
and 3 miles upstream from Mineral Creek,

DRAINAGE AREA.--133 sq mi,

PERIOD OF RECORD,--Water temperatures: October 1951 to September 1968,

EXTREMES. --1967-68:
¥Water temperatures: Maximum, 17.0°C July 3, Aug. 9, 10; minimum, 1.0°C Feb. 6, 14-16.

Period of record:
Water temperatures: Maximum, 18.5°C July 13, 1961; minimum (1951-63, 1965-68), freezing point on many deys
during winter periods.

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

AVER-

MONTH 1 2 3 4 5 & 7 8 910 11 12 13 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
OCTOBER

MAXTMUM 911 910 9 91112121110 9 9 9 91111 8 8 8 7 7 7 7 7 7T 1 7T 7 7 9

MINIMUM 9 8 8 8 8 8 9 7 8 9 8 B 8 8 7T 7T 1T 65 7 6 T T 7T &6 6 6 6 65 7 7
NOVEMBER

MAXTMUM 7 6 6 6 6 6 7T 1 6 6 6 7T ¥ ¥ T T 6 6 5 4 4 4 5 5 & 3 & & 4 4 —- 6

MINTMUM 6 5 4« 4 4 4 6 6 6 6 6 6 6 T 6 6 & 5 4 4 3 & 4 ¢ 3 3 3 3 4 3 -- 5
DECEMBER

MAXIMUM 4 4 4 4 4 3 4 4 4 & & 3 3 2 3 3 3 2 22 23 2 3 3 3 4 4 4 33 3

MINIMUM 4 & 4 4 3 3 3 3 4 4 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 ¢ 3 3 3 3
JANUARY

MAXTMUN 3 2 2 3 2 2 2 3 3 3 3 3 3 4 4& 3 & & 4 & & & 5 5 6« 3 2 2 2 2 2 3

MINIMUM 2 2 2 2 2 2 2 2 3 2 2 2 3 3 3 3 3 & 4 & 4 & 4 & 3 2 2 2 2 22 3
FEBRUARY

MAX EMUM 3 3 3 3 2 3 3 3 3 4 3 3 2 2 2 3 3 4 4 4 & 4 5 5 5 6 7T 7 T-—-- “

MINEMUM 2 3 2 2 2 1 2 2 2 2 2 2 2 1 1 1 3 3 4 4 & 4% & & & & & & & ---- 3
MARCH

MAXIMUM & 7 7 8 7 6 6 71 6 6 5 6 6 5 5 6 6 7 8 8 8 8 7T 8 7 6 6 6 6 T 7T T

MINIMUM 5 6 5 6 6 4 & & 4 4 & 5 4 & 5 5 & 4 4 4 5 6 b 6 6 5 6 656 65 & 5 5
APRIL

MAX TMUM 7T 6 7 7 6 6 7 91111 8 S 6 6 6 7 9 6 6 71010 9 8 7 811 1313 10 -- 8

MINIMUM 6 6 6 6§ 5 5 5 & 6 5 & 4 6 4 & &« 5 5 4 5 5 7 6 6 “ 6 7 T -- 5
MA

MAX IMUM 8111210 6 710 11 111213 8 7 8 11 14141311 8 9 9 12 13 11 1212 13 12 13 11 11

MINIMUM 5 5 6 6 5 5 6 5 7 6 1T 6 7 7T T 6 7 8 8 7T 77 8 9 8 8 9 8 7 7 7
JUNE

MAXIMUM 10 9 11 12 13 11 8 8 1312 11 11 9 14 16 15 16 16 12 14 11 13 13 14 14 12 11 8 B8 14 ~- 12

MINIMUM 9 8 7 8 8 8 8 8 8 9 8 4 813 910 8 9 8 8 8 9 8 9 9 8 8 8 -- 8

MINIMUM 9 910 9 9 9 8 9 91011 10 8 9 9 910 9 11 910 9 91011 9 9 9

MAXIMUM 14 14 14 14 13 14 14 16 17 17 16 16 13 12 13 12 11 12 1213 15 12 12 11 11 11 11 13 14 15 16 13

MINIMUM 13 13 12 11 1010 9 9 9 9 8 8 10 91010 9 9 9 81010 9 9 9 1010 9 10 10 10
SEPTEMBER

MAXIMUM 12 14 14 15 15 14 14 14 14 14 11 12 10 9 9 9 9 9 8 8 9 8 11 12 12 12 11 11 12 12 -- 11

MINIMUM 11 10 9 9 91010 9 910 9 9 9 9 8 9 9 8 7 7 7 7 8 8 8 8 8 6 7 7 -- 8



48 NISQUALLY RIVER BASIN
12086500 NISQUALLY RIVER AT LA GRANDE, WASH,

LOCATION, --Lat 46°50'30", long 122°19'35", in NW}SE} sec.29, T.16 N,, R.4 E., Pierce County, temperature recorder
at gaging station 0.5 mile downstream from city of Tacoma powerplant, 0.5 mile northwest of lLa Grande, and
0.8 mile upstream from Mashel River.

DRAINAGE AREA, --292 sq mi.

PERIOD OF RECORD, --Water temperatures: October 1965 to September 1968,

EXTREMES, --1967-68:

Water temperatures: Maximum, 13.0°C on many days during October and September; minimum, 4.0°C on many days
during December to March.

Period of record:
Water temperatures: Maximum, 14,0°C Oct. 11-15, 1966; minimum, 3.0°C Feb, 15, 18, 21, 1966.

REMARKS . --Clock stopped Jan. 13 to Feb. 1, Feb. 19-27; temperature, 4.0°C during these periods,

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

DAY

AVER-
MONTH 1 2 3 4 5 6 T 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
OCTOBER
MAXEMUM 12 12 12 12 12 13 13 13 13 13 13 13 13 12 13 12 12 12 12 12 12 12 12 12 12 12 12 11 11 11 11 12
MINTMUM 12 12 12 12 12 12 13 13 13 13 13 13 12 12 12 12 12 12 12 12 12 12 12 12 12 12 11 11 11 1} 10 12
NOVEMBER
MAXIMU¥ 10 10 10 10 10 10 101010 9 9 9 9 9 9 9 9 9 9 § 9 9 9 9 9 9 9 9 9 9 -~ 9
MINIMUM 101010 10 10 101010 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 == 9
DECEMBER
MAXIMUM 9 8 8 8 B T T T T 7T 7T T 6 6 6 6 6 6 6 5 5 5 5 5 5 5 4 & 6 & 4 6
MIN{MUM 8 8 8 8 T T 7 7 7 T T 6 & 6 6 6 6 6 5 5 5 5 5 5 5 4 & 4 & & & &
JANUARY
MAXIMUM & 4 & & 4 4 & & & & & 4 = m= —= es o e e ae o em —— -
MINIMUM 4 & & & 4 & & & & & & & —= - wo =s 0 oo oo - oo o - - -
FEBRUARY
MAXIMUM == 4 4 & & & & & & & & & & & & & & & == == == == == —= o= —m — 4 & — = ==
MINIMUM == & & & &4 & 4 & & &4 & & & & & & & & == o= oo mo om cs = co = 4 4 == == ==
MARCH
MAXIMUM &6 & & 4 4 & & 4 & & 4 4 & & & & & & & & & & 5 5 5 5 5 5 5 6 & &
MINIMUM & 4 4 & & 4 & & & & & & & &4 & 4 & 4 & & & 4 & 5 5 5 5 5 5 5 6 &
APRIL
MAXIMUM 6 &6 6 6 6 6 &6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 & T 1= 6
MINIMUM 6 6 & 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 & 6 6 1 ~—~ &
MAY
MAXIMUM 7 B 8 8 8 8 B 8 8 7 7T 7 1 171 71171717 1717116 67T 171 1
MINIMUM 7 T 7 T 8 T 7 7T T T T 7T 1T T 7T 1T 1T 71 7T 1717 6 66 66 6 6 6 6 7
JUNE
MAXIMUM 6 T 8 8 7 8 8 8 8 8 8 B 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9-~ 8
MINIMUW 6 6 7 7 7 T 8 8 T 7 8 T 7T 7 7 17T T 7 8 8 8 8 8 8 8 8 8 8 8 8-~ 7T
JuLy
MAXIMUM 9 9 9 B 8 8 B B8 9 9 9 9 9 9 9 9 9 9 9 91010 10 16 10 10 11 11 11 11 11 9
MINIMUM 8 B8 8 8 8 T 8 8 8 8 9 9 8 9 9 8 8 8 9 9 9 9 9 9 9 9 9 999 9
AUGUST
MAXIMUM 11 11 11 11 11 11 11 11 11 12 12 12 1211 12 12 12 12 12 12 12 12 12 12 12 12 11 11 12 1212 12
MENIMUM 9 11 11 11 I1 11 11 211 31 71 11 11 11 11 11 11 13 11 11 11 1} 11 11 11 32 11 31 11 11 11 11 11
SEPTEMBER
MAXIMUM 12 12 12 12 12 12 12 12 12 12 13 13 13 12 13 13 12 13 13 13 13 13 13 13 13 13 13 13 13 13
MINTMUM 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 13 13 13 13 13 13 13 13 13 13 13 -~ 12



NISQUALLY RIVER BASIN
12089500 NISQUALLY RIVER AT MCXENNA, WASH,

LOCATION.--lat 46°56'00", long 122°33'35", in SE{NW} sec.28, T,17 N., R.2 E,, Pierce County, at bridge on State
Highway 507 at McKenna, 100 ft upstream from gaging station, 9.0 miles downstream from Tanwax Creek, and at
mile 21.8.

DRAINAGE AREA,--517 sq mi.

PERIOD OF RECORD, --Chemical analyses: July 1858 to June 1860, October 1966 to September 1968,
CHEMILAL ANALYSES IN MIL{IGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MEAN MAG- PO~
DIS- CAL- NE- TAS~ B(CAR- CAR-
CHARGE SILICA CIuM SIUM 50D1UM Stum BONATE BUNATE SULFATE
{CFS) {51021 {ca) (MG} (NA) (K} (rRCO3) i(ca3) 15041}
418 12 5.0 1.4 2.7 b 27 0 1.4
1830 13 446 1.2 2.3 .6 24 0 1.2
1760 12 4.7 1.3 3.0 .5 24 0 2.0
1760 13 5.2 ie3 3.0 .5 24 0 2.0
2030 13 4.8 1.3 3.0 .5 24 4] 1.8
2050 12 4.7 1.2 2.9 .5 23 0 1.4
300 13 5.0 l.% 3.1 -5 26 o (R3]
620 i6 5.5 1.4 3.3 .6 29 [ 2.2
5810 13 4.8 1.2 2.9 > 25 0 1.6
245 L4 6.0 1.6 3.3 .6 31 o 2.0
167 13 6.2 1.6 3.6 .6 31 0 2.2
299 i4 5.4 1.7 3.4 -5 30 o 2.2
DIS— SPECI-
SOLVED NON- F(C
50LIDS CAR- COND-
CHLO~ FLUO- (RESI~ HARD- BONATE UCTANCE
RIDE RIDE NITRATE  DUE AT NESS HARD-  (MICRO- PH COLOR
DATE cu) (F} (ND3) 180 C)  {CA,MGY NESS MHOS)
1.3 .1 4 42 19 0 51 7.3 10
1.3 .1 .2 39 17 0 46 1.6 20
1.7 .1 .2 39 L7 o 48 7.2 5
1.6 .1 5 40 19 o 50 1.2 10
1.5 .1 .5 45 18 o 48 7.1 10
L.4 .1 .5 40 17 0 45 1.2 1o
L.l -0 .1 39 19 g 51 7.2 Lo
12 o1 .3 48 20 o 54 7.3 io
1.3 .l .a 44 17 0 47 6.9 20
lea .l ol 52 22 o 56 7.1 10
L0 ol .2 50 22 4] 57 7.2 5
1.3 -0 "2 50 22 g 58 7.3 o
coLi-
FORM
TEM~ oL~ TOTAL
PERA- DIS- oLt~ ONIES CHRO—~
TURE SOLVED FORM PER MIUM COPPER ZINC
DATE  (DEG C)  OXYGEN  (MPN) 100 ML} (143} tcu) Ny
ocT.
160 12 0.7 230 —— - — _—
NOV .
1344, 10 1.2 430 ~- - - —
JAN.
05..e 5 12.8 91 — - — -—
254 4 - 200 — — — -—
FEB.
09 5 12.3 1500 - — - -
MAR .
18een 5 12.7 10 - — - _—
APR.
22... 8 3.6 - 45 - -— -
MAY
06.as 8 12.0 - 140 - -- -
JUNE
03..s 10 10.7 - 100 «00 .00 .00
JuLy
15... 12 9.9 -— 190 - - -
AUG .+
05... 13 9.9 - 400 - _— -
SEPT.

09.s. i (RIS - 240 - - —



50 CHAMBERS CREEK BASIN
12091500 CHAMBERS CREEK BELOW LEACH CREEK, NEAR STEILACOOM, WASH,

LOCATION, —-Lat 47°11'35", long 122°34'25", in SE{NE} sec.29, T.20 N., R,2 E., Pierce County, at bridge ~n Chambers
Creek Road, 0.9 mile upstream from mouth and 1.5 miles northeast of Steilacoom.

DRAINAGE AREA,--104 sq mi.
PERIOD OF RECORD. ~--Chemical analyses: October 1962 to September 1968.
REMARKS,--No discharge records available

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATEP YEAR OCTUBER 1967 FO SEPTEMBER 196R

MAG— PO~
CAL- NE- TAS- BICAR~ CAR- CHLN-
SILICA crum STUM SOUTUM STUM BONATS  BONATE SULFATE  RIDE
DATE (5102} 1cay 146} INAY (k) (HCB3) (o) 1504) {48}
ueT.
16eae 22 12 5.4 5.0 1.3 59 o 9.6 4.1
22 12 5.4 5e7 1o% 57 0 1 4.2
19 1 5.2 6. 1.2 53 0 10 5.2
17 11 4.9 3 1.3 49 0 12 5.2
16 11 4y 6.0 1.2 “? a 9.8 .7
12 11 44 5.8 1.2 “8 0 13 s
19 12 48 5.8 1.2 53 0 9.8 4.9
11 11 46 6.1 1.2 54 0 3.0 3.6
3.1 12 4.7 4. 1.2 53 o S.0 “.l
15 12 5.7 b4 1.3 58 o 9.8 4.5
20 12 5.9 6.5 L& 59 0 11 5.3
21 12 5.9 6.7 1.4 59 o 1L 4ot
01s- SPECT-
SOLVED NON- FIC
SoLiSs CAR~ COND-
FLUD- IRESI-  HARD- BONATE  UCTANCE
RIDE NITRATE  DUE AT  NESS HARO—  (MICRO- PH COLOR
DATE (F) (ND3} 1AD €1 LCA,MGE  NESS MRUS)
LT,
looos .2 3.3 97 52 “ 138 7.2 5
NOV.
13... .1 4.0 101 52 6 136 7.2 10
3.1 37 45 6 131 To4 s
2400 1 2.8 38 48 3 130 7.4 10
FEB,
0940 Y 4.7 59 46 3 127 7.2 s
MAR,
18440 .1 3.9 ao 46 6 123 7.3 5
APR.
2244, .1 5.0 e 50 3 130 7.2 3
MAY
05.as -1 4al 82 41 2 130 7.2 )
JUNE
03440 .1 3.8 31 50 6 124 7.2 10
JULY
15440 .l 4.9 31 54 6 140 7.1 5
AUG.
05... .1 5.8 102 55 6 163 7.1 B
SEPT.
09 al 4.2 101 55 a 143 7.2 5
caLl-
FORM
TEM- 1coL— TOTAL
PERA- DIS- coLI- ONIES CHRO=
TURE SOLVED FORM PER MIUM COPPER ZINC BORON
OATE  [DEG C}  OXYGEN  (MPN} 10O ML} ICRY 1cut 123} (8}
oT.
16... 13 3.5 9l — - - -— -
NOV.
11 9.8 2400 - - — — _—
8 10.7 230 - .C0 -- .10
9 10.5 $30 — - — .
1 11.3 2500 - -— - - -
10 1.5 750 — -— — - _—
10 il.4 - 1520 - -- - -
12 9.6 - 190 - - - ju——
15 9.5 - 1100 .00 £90 .00 -
15 13,4 - 1500 - — - —
15 8.3 - 930 - - — -




PUYALLUP RIVER BASIN
12096600 WHITE RIVER NEAR GREENWATER, WASH.

LOCATION, --Lat 46°53'47", long 121°31'40", in sec.1, T,16 N,, R, 9 E, (unsurveyed), Pierce County, Mount Rainier
National Park, temperature recorder at gaging station at Yakima Park road crossing, 1 mile upstream from
Fryingpan Creek and 18,5 miles south of Greenwater.

DRAINAGE AREA.-~-16.2 sq mi.

PERIOD OF RECORD, —Water temperatures: December 1964 to Msy 1968 (discontinued).

EXTRE¥ES, --October 1967 to May 1968:
Water temperatures: Minimum, freezing point on many days during winter and spring period,

Pericd of record:
¥ater temperatures: Msximum (1964-87), $.0°C July 14, 1965; minimum, freezing point oa many days during
winter and spring periods.

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

DAY
AV ER-
MONTH 1 2 3 4 5 6 T 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
OCTOBER
MAXTMUM 5 &4 5 6 &6 6 6 8 7 T 5 5 &4 6 6 6 1 6 4 & 4 & 3 3 6 3 4 3 3 4& 5 5
HININUM 4 3 3 3 & 4 4 4 &4 & 3 3 4 3 3 3 64 3 2 3 2 2 2 2 2 23 2 2 33 3
NOVEMBER
MAXTMUM 3 2 2 2 2 3 3 3 3 3 3 4 4 3 3 2 3 2 12 2 23 3 112 21 1= 2
MINTMUM 211 11»1 2 3 2 12 2 3 3 3 2z 22 1161112 2111110 0-— 2
DECEMBER
MAXT My« ¢t ¢t 111t 1 ¢+ 221 :+0 1 111 1ttt 1 11 2 2 2 23 3 2 22 1
Ml TMUM e 8 0 0 0 1 t1 15 06011112 ¢ 0 1111 2 2 2 2 2 2 1
RS
LERS ST <« 12 2 2 1 111 1 1 2 2 2 2 2 2 2 2 2 3 3 3 2 111 2 2 2
IRk 1 1 2 1 111 1 1 1 11 12 11 2 2 2 2 2 3 2 11! 1 1111 1
FEBR.ILF ¢ N
MAR T 2 2 2 2 2 2 2 2 22 2?2 2 211 2 2 2 2 3 3 3 3 3 3 3 3 3 2
FINTH 1M 2 2 2t 2 2 2 2 2 2 2z 1111122 2 222 22 222 2
MARCH
HAZIMUM 3 3 3 & 3 3 2 3 2 3 2 2 2 2 1 2 2 3 3 4 4 4 & 5 2 3 3 3 3 4 4 3
HINTMUM 2 2 2 2 2 11 11 1 $t +r 0o 0 1111 11 2 2 111 2 1 1 11 1
APREL
LIRS 3 4 & 4 & 5 6 T 6 T & 2 2 2 3 3 5 3 3 3 7 6 1 & 4 7T 7T 7 7 3=~ 5
(i) 221 21112 2 2 105 90060600006 CO0O0O0OD0 1 1 1 2 2 1~ 1
Al
STRUE 3 06 7 4 & 4 6 & 6 5 7 2 6 € T 8 7T 7T 4 4 3 4 5 6 7T 6 6 5 6 6 6 S
LEEAL ] t ¢+ 1 o0 t ¢ ! 1} 1} i 2 2 2 it 2 22 22 22 22 22 2112 1

12101500 PUYALLUP RIVER AT PUYALLUP, WASH.

LOCATION, -- faT 47 £2'30", long 122°19'35", 1n SEINW} sec.20, T,20 N., R.4 E., Pierce County, at gaging station
N 8 mile urstverm from bridge at Clark Street, 1 mile northwest of Puyallup, and 7 miles upstream from
nath,

OF RECORD, --Chemical aralyses: July 1959 to September 1961, October 1985 to February 1968,
“er temperatures: July 1959 to September 1960, August 1965 to January 1967,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, OCTOBER 1967 TO FEBRUARY 1968

HEAN HAG— PO-
0is- CAL- NE- TAS- BICAR- CAR-
CrHrate SILICA CIum SIUM SCOIUM SIUM BONATE BONATE SULFATE
DATH (CFS) {s102}) {CA} {MG) {NAY 1K) IHCO3)y o3 (S04}
orT.
inees 1680 15 T.4 2.0 4.0 1.0 32 0 8.0
MOV,
15... 3480 14 6.5 1.5 3.6 8 26 o] Te5
JAN.
05eue 2620 14 6.9 1.7 3.7 -8 28 [ 7.2
2440 6060 i2 5.6 1.3 3.0 .7 23 o 5.2
FEP.L
oa.., 3890 14 1.4 3.3 .7 26 0 6.2
ars- SPECI~
SCLVED NON~ FIC
SOLIDS CAR- COND-
CHLu- FLud- (REST— HARD- BONATE UCTANCE
R1DE RIDE NITRATE DUE AT NESS HARD- {MICRO~ PH COLCR
OATE [Ja8) {F) (4G3} 180 C1  (CAWHG) NESS MHOS)
0108 0%
lb.e. 1.7 -2 .5 56 27 1 78 7.1 10
NDv.
13... 1.0 -1 4 55 22 1 63 T4 20
JAN.
05... L.t o1 .7 52 24 i 68 7.2 5
244 1.1 .1 .5 s 20 1 53 7.0 5
FEB.

09ae. 1ot .1 -k 50 21 o 61 7.0 5

51



52 PUYALLUP RIVER BASIN
12101500 PUYALLUP RIVER AT PUYALLUP, WASH,--Continued

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, OCTOBER 1967 TO FEBRUARY 1968

coLi-
FORM

TEM- (COL-  TOTAL

PERA- DIS-  cOLI- ONIES  CHRO-

TURE SOLVED  FORM PER MiyM COPPER ZINC

LUEG €} OXYGEN  (MPN) 100 ML) ICR}Y s tZN)
12 10.6 2400 - -~ - --
9 11.0 11090 - - -- -
5 12.3 930 - - -- -
5 11.5 1200 - - - --
4 1.9 24000 -- - -- -

DUWAMISH RIVER BASIN
12112600 BIG SOOS CREEK ABOVE HATCHERY, NEAR AUBURN, WASH,
LOCATION, --Lat 47°18°35", long 122°10'05", in SE{NE} sec.16, T.21 N., R.5 E., King County, at State Fish Hatchery
A:‘i‘:‘x;f:on dam, 1.0 mile upstream from gaging station, 1.8 miles upstream from mouth, and 3.0 miles east of
DRAINAGE AREA,--66.7 sq mi, excluding 3.67 sq mi in vicinity of Youngs Lake (at gaging stationm),
PERIOD OF RECORD.--Chemical analyses: October 1962 to September 1968.
REMARKS, --Minor inflow between sampling point and gaging station.

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

MEAN MA G- [
Dis- CAL- NE- TAS- BICAR- CAR-
CHARGE SILica CluM SIUuM SOUIUM S1UM BONATE BONATE SULFATE
VATE (CFSY (51620 Ica) (MG (NAY 1K 1HCO3) icoyn 1504)
wtTe
16a.. 32 20 1 4.t 5.6 1.0 S 0 8.2
NUV.
13... 49 23 183 4.1 5.2 1.2 50 0 1o
JAN,
0des 140 e 8.8 3.4 5.2 1.2 38 o 9.4
Shaen 249 12 9.l 3.3 5.9 1.1 “2 0 8.9
FEB.
UYeas 220 17 8.6 3.2 6.0 -9 39 0 9.6
MAR,
Baa. 226 [§% 8.2 3.1 5.4 1.2 37 0 B.4
APR.
2240n 137 12 9.0 3.0 5.8 -8 44 [} 9.6
MAY
J6eas 98 13 9.7 3.6 5.9 .7 47 o B.4
JUNE
03..0 232 12 8.9 3.3 Se4 1.0 41 [ 3%
JULY
L5ese 48 16 10 3.6 5.6 51 o 7.8
Ao,
05400 34 17 1 3.8 5.3 .9 52 0 7.6
SEPT.
Va0 38 18 1 4.l 5.4 -8 54 0 7.6
0ts- SPECI~
SOLVED NON- FiC
SOLiDs CAR- CONO-
LHLO- FLUO- (RESI-  HARD- BONATE  UCTANCE
RIDE RIDE NITRATE JUE AT NESS HARD— IM1CRO- PH COLOR
UATE (cL P (ND3) 180 C)  (CA,ML) NESS MHOS?
ocT.
l6... 2.2 .2 1.2 86 45 o Lis 7.7 10
NOV.
13... 2.0 -1 1.7 30 45 4 i3 7.5 30
JAt.
L 2.0 .l 3.8 69 36 5 983 7.1 20
2heas 2.5 o1 4.5 68 36 2 100 7.2 10
HEB,
09uan 2.8 .l 3.1 70 35 3 102 7.4 10
MAR.
18.00 3.4 .l 2.6 69 34 3 98 6.9 20
APR.
2240, 2.3 .1 1.7 72 37 1 103 7.4 o
MAY
Qbess 1.6 o1 1.7 78 39 1 105 7.5 o
JUNE
030 2.2 -t 1.7 75 36 2 96 7.1 50
JULY
15,40 241 .l l.4 12 40 0 107 7.6 5
aUG,
U5... 1.4 .t 1.4 76 43 1 107 7.4 5
SEPT.

0Jsue 2.0 oL 1.1 79 45 0 (281 7.8 4]



DUWAMISH RIVER BASIN
12112600 BIG SOOS CREEK ABOVE HATCHERY, NEAR AUBURN, WASH.--Continued

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

COLI-
FURM
TEM- (coL- TOTAL
PERA- DIS- coLi- ONIES CHRO-
TURE SOLVED FORM PER MIUM CUPPER ZINC BORON
DATE (DEG C) OXYGEN (MPN) 100 ML} (CR) tcuy 1IN i8)
ocr.
16... 11 1i.3 1200 - - - - el
NOV.
13... io 10.8 1500 - - - - -
JAN.
09... 6 11.0 4600 - - - - -
2400. 8 11.1 200 - -00 «00 «00 .03
FEB.
[ 5 12.2 91 - - - - -
MAR.
184.s 7 11.5 90 - - -~ - -
APR.
2240a 11 12.4 et 280 - — — -
HAY
06... 9 11.8 - 57 _ -~ - -
JUNE
03... 15 9.5 - 1500 <00 <00 «00 -
JuLy
15444 14 13.4 - 650 el ~ = -
AUG
05..s 14 10.0 - 730 - e - -
SEPT.
09eee 14 10.4 - 1300 - -~ - el

12113000 GREEN RIVER NEAR AUBURN, WASH.

LOCATION. --lat 47°18'05", long 122°10'23", in SWISE} sec.16, T.21 N., R.5 E., King County, at bridge on State
Highway 18, 0.1 mile upstream from Big Soos Creek, 1.8 miles east of Auburn, 2.1 miles upstream from gaging
station, and at mile 33.9,

DRAINAGE AREA.--399 sq m1, excluding 3.67 sq m1 in the vicinity of Youngs lake (at gaging station).

PERIOD OF RECORD.--Chemical analyses: July 1959 to September 1968.
Water temperatures: March 1952 to September 1968,

EXTREMES. --1967-68:
Water temperatures: Maximum, 22.0°C July 28, 29; minimum, 3.0°C on several days during December and January.

Period of record:
Water temperatures: Maximum (1952-56, 1957-68), 24.0°C July 28, 1958; minimum (1952-56, 1957-62, 1963-65,
1966-68), 0.5°C Feb. 16, 17, 1956, Dec. 18-21, 1964.

REMARKS. —-Temperature recorder at gaging station 2.1 miles downstream from sampling site. Minor inflow between
sampling point and gaging station except during periods of heavy local runoff.

CHEMICAL ANALYSES [N MILLIGRAMS PER LITER, WATER YEAR OCTUBER 1967 TO SEPTEMBER 1968

MEAN MAG— PO-
ors~ CAL- NE- TAS- BICAR- CAR~-
CHARGLE SILICA crum SIuUi SOCIUM SIuM BONATE B8ONATE SULFATE
DATE (CFS) (sto2) tca) (MG) (NA) x) (HCO3) (co3) (S04 )
383 14 9.3 2.3 4.4 5 44 0 2.0
1440 15 6.0 1.3 3.2 .5 28 0 2.8
1020 13 1.5 2.0 4.1 .6 32 0 4.8
3720 12 5.0 1.2 2.9 o4 23 o 2.4
1620 13 6.5 1.6 3.7 -4 29 o 5.0
1210 12 7.0 1.8 3.8 6 33 [ bod
1240 12 6.6 1.7 3.7 .4 31 o 3.2
1420 13 6.0 1.4 3.2 .3 29 [ 3.4
4200 12 4.8 1.1 2.9 .6 22 0 2.0
434 14 9.1 2.3 4.5 42 0 4e4
241 14 10 2.8 5.2 -6 49 o 5.6

330 14 9.1 2.5 46 .6 44 o 5.2




54

MONTH

OCTOBER
HAXLMUM
MINIMUM

NOVEMBER
MAXTHUM
MINIMUM

DECEMBER
MAXMUM
MINIMUM

JANUARY
HAXTHUM
MINIMUM

FEBRUARY
MAXLMUM
MINIMUN

MARCH
HAXIMUM
MINLMUN

APRIL
MAXTMUM
MINLMUM

MAY
MAX LHUN
MINIMUH

JUNE
MAXIMUM
MINTMUM

JuLy
MAXTMUM
MLNIMUM

AUGUST
MAX I HUM
MLNIMUM

SEPTEMBER
MAXTMUN
MINIMUH

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

vIs— SPECT-
SOLYED NIN= FIC
SOLIDS CAR- COND-
CHLO- FLUO- (REST—  HARD- BONATE  UCTANCE
RIDE RIDE NITRATE ~ DUE AT NESS HARD~  (MICRO- PH COLOR
UATE Ly (Fy (Na3) 180 C) (CA,MG)  NESS MHOS)
ocT.
16.es 2.1 .1 1.0 60 33 0 88 7.7 5
NOV.
L3eas 1.0 .1 .5 48 21 0 55 7.5 10
JAN.
09.-. 2.0 .l 1.9 55 21 1 74 7.2 5
24a0n .9 .1 .9 37 18 0 49 1.2 5
FEB.
09ese 1.4 .1 .9 47 23 Q 0% 7.1 5
MAR,
18aes 1.6 .l 1.0 52 25 0 68 1.2 5
APR,
22444 1.7 .0 .3 48 24 0 o4 7.1 s
MAY
064 1.0 .1 .2 «8 21 0 56 7.2 B
JUNE
03... 1.0 .0 .6 35 17 0 47 6.9 10
JuLy
15000 1.5 .1 1.1 58 32 0 84 7.0 5
AUG.
05,00 2.1 .1 -0 6% 37 0 98 7.1 5
SERT.
U 1.5 Bt .8 b6 33 0 88 1.3 0
coLi-
FORM
TEM- 1C0L— TaTAL
PERA- DIS- coLI- ONIES CHRO=
TURE SOLVED FORM PER MLUM COPPER ZINC BOROM
DATE  I0EG C)  OXYGEN  (MPN) 100 ML) (CR) (cu Ny 8)
oCcT.
Loa.s 12 10.6 1500 - - - - -
NGV
13... 10 1.3 2400 - - - - -
JAN.
09... b 11.3 4600 - - — - -
2400 1 ile6 4600 - .00 .00 .00 .00
FEB.
09440 B 11.9 230 — - - -~ ~-~
HAR.
18... 9 12.0 930 -- - - - -
APR.
224a- 8% 13.4 - 450 - -— - -
MAY
Obase 8 12.8 - 210 - - - -
JUNE
03... 11 10.8 - 770 .00 «00 <00 -
JuLY
15... 16 10.2 - 800 - - - -
AUG.
05.40 16 8.5 - 4400 - - -~ -
SEPT.
09.,. 16 10.5 - 300 -~ - - -~
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
DAY
1 2 3 4 5 6 7 8 91011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
14 14 13 13 13 13 13 16 14 14 14 14 13 13 13 13 13 13 13 12 12 12 12 12 11 11 11 1L 10
16 13 13 12 13 13 13 13 13 1% 14 13 13 13 12 12 13 12 12 11 11 12 12 11 11 11 11 10 10
10 9 8 8 7 8 8 9 9 9 9 8 9 9 9 9 9 9 9 7 T 7 8 7T 1T 6 6 6 6
9 8 8 7 7 7 8 8 9 9 8 8 8 9 9 9 9 9 7T 7 6 6 1 7 6 6 6 & &
6 6 6 6 6 b6 6 6 6 6 7 6 5 & 3 3 3 & 4 4 4 & 4 5 6 6 6 1 7T
6 6 6 6 6 6 6 6 6 6 6 5 4 3 3 3 3 3 4 4 % 4 4 & 5 6 6 & T
7 7 1T 6 6 6 6 6 6 6 &6 5 5 1 7 7 6 6 1 6 6 6 6 6 6 5 4 3 13
7T 7 6 6 6 5 6 6 6 6 5 5 5 5 7 6 6 6 6 6 6 6 6 6 5 4 3 3 3
4 6 6 6 6 55 5 5 6 5 6 6 5 4 4 5 6 6 6 6 6 7 1 7 7 7 7 8
4 4« 6 656 5 5 % 5 5 5 5 5 5 4 4 4 4 5 6 6 6 6 6 1 1 1T 1 1 1
8 9 9 8 8 9 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 8 8 8
8 8 8 8 8 8 8 7 7 7 8 8 7 8 8 8 8 8 7 8 8 8 9 9 9 8 8 8 8
8 9 9 9 8 8 8 910 9 9 8 7T 7 8 7 9 8 8 8 91011 9 9 9 11 12 13
8 8 8 8 8 8 7 7 8 8 8 7 6 7 7 T 6 7 1 7 7 7 9 8 8 8 8 911
10 12 13 12 16 8 10 13 13 13 12 12 11 1L 12 15 16 16 15 13 13 12 12 14 13 14 13 14 14
9 8 910 8 8 8 9 11 11 11 11 10 9 9 11 12 12 13 12 12 11 11 11 12 12 12 12 13
13 13 12 13 16 16 13 12 13 14 14 15 14 16 16 16 16 18 17 17 17 15 16 18 19 18 17 16 14
13 12 12 12 13 13 12 12 12 13 13 12 13 12 13 14 1% 14 16 14 14 14 14 14 15 16 15 13 13
19 20 21 20 21 21 21 2L 21 21 20 17 18 17 16 17 19 18 18 16 17 17 18 19 19 20 21 22 22
14 14 16 16 16 16 16 16 17 17 17 16 14 15 14 13 16 14 15 13 16 14 14 15 16 16 17 18 18
21 21 19 18 17 18 18 18 19 19 19 19 18 16 15 15 15 15 15 16 17 17 16 15 14 16 16 15 16
18 18 18 16 16 15 15 16 15 16 16 16 15 15 1& 14 14 14 14 14 16 15 15 14 14 13 14 14 13
17 17 17 18 18 18 18 18 18 17 17 17 17 16 L6 15 15 25 14 12 12 12 13 14 14 14 14 14 14
16 16 15 15 16 16 17 16 16 16 16 16 16 15 14 14 15 14 12 12 12 12 12 13 13 16 13 12 13

DUWAMISH RIVER BASIN

12113000 GREEN RIVER NEAR AUBURN, WASH,--Continued

WATER YEAR OCTOUBER 1967 TO SEPTEMBER 1968
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DUWAMISH RIVER BASIN
12113350 GREEN RIVER AT TUKWILA, WASH,

LOCATION, --Lat 47°27'55", long 122°14°50", 1n NW}Sw} sec.24, T.23 N., R,4 E., King County, at highway bridge
0.6 m1l~ southeast of Tukwila, 1.4 miles upstream from Black River, and at mile 12,4,

DRAINACE ARFA,-—-440 sq mz.

PER1UD O'F RECORD.--Chemical ina /o October 1967 to September 1968,

LHAcMICAL ANALYS57S 1% MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MEAN MAL- P-
115- wAL- NE= TAS~ BICAR- CAR~
THARGE PRISEIEY (o b ST M R A STUM BONATE BONATE  SULFATE
fatL (CFS) {51223 1cay {451 {NA} (K} (HCO3) 1C03) (5341
369 16 A 5.1 [ 1.0 50 0 5.0
[ 15 6.5 1.6 3.7 .5 29 0 3.8
1370 15 7.6 2.1 4.6 .6 33 o 4.3
4250 13 5.3 1. 3.3 .6 24 0 Gl
1860 13 T4 240 5.1 .7 32 [ 5.4
1330 13 8.5 5.8 1.0 39 0 6.0
2. 1340 13 7.9 2.5 6.8 .7 40 0 4.4
MAY
Ubaen 1480 14 6.6 1.7 5.0 .5 33 o 3.9
SUNE
0%ean 4370 i “.7 1.2 3.0 .0 23 0 2,8
quLY
17een 448 1o 10 3.3 EN 1.0 50 0 5.4
N 299 -~ - -- -- - - -- -
SEPT.
e, 400 16 1L 3.3 9.7 1.0 54 o 5.2
01s- SPECI-
SIVED NON~ FIC
SULIDS CAR~ CONO—
CHLO- FLUO- (RESI-  HARD- BINATE  UCTANCE
RIDE RIDE NITRATE  DyYE AT NESS HARD-  (MICRO- PH COLOR
{CL) (F1 (N33) 130 C)  (CA+HMGH NESS MHOS)
6.0 .1 1.8 73 38 0 116 1.5 s
1.0 .1 1.1 53 23 o 63 7.5 10
2.7 . 2.0 66 28 ! 76 7.1 20
1.7 1 1.0 46 21 1 55 7.3 10
3.5 o1 1.8 59 27 1 81 6.9 5
5.2 -1 l.4 08 32 o 96 7.0 10
5.8 .1 .6 ne 30 o 96 7.1 5
2.9 W1 L3 52 24 by 12 7.2 5
-0 1.0 34 17 o 49 6.d 10
1.8 a1l 1.5 73 39 0 121 1.2 5
9.1 Bt 1.5 85 41 9 131 T.6 o
CoLi-
FLRM
TEM iLdl— TUTAL
PERS- Dis- coL - UNIES CHRO=
TURC SJOLVED FORM PER MIUM COPPER ZINC BURUN
UATE (DEG €1 OXYGEN {MPN} 100 ML} (CR) cuyy LIN) 181
0cr.
16... 13 9.1 11060 - - - - _
NOV.
13... 9 10.0 24000 — -- - -— -
JAN.
08es. % 11.4 7500 — .00 .00 .00 -
244, 7 11.0 4600 - .00 .01 .00 .03
Fe8.
0940 4 11.8 9300 - - - - -
MAR .
18... 9 10.7 11000 - - -— - -
APR.
2240 10 11.8 - 1400 -- - - b
MAY
06.e.. 8 11.2 - 1100 - - - -
JUNE
03a0. 11 10.4 - 1600 .00 » 00 «00 -
JuLy
154.. 19 8.0 - 1000 - -— - -
AUG.
054 19 7.2 - 7700 - - -_— -
SEPY.

09... 18 8.2 - 1100 - — — -



56 LAKE WASHINGTON BASIN
12117500 CEDAR RIVER NEAR LANDSBURG, WASH.

LOCATION, --lat 47°23'35", long 121°57'10", on west line NW}SW} sec.17, T.22 N,, R.7 E., King County, temperature
recorder at gaging station 2 miles upstream from Landsburg and intake of Seattle water-supply system, 4.8 miles
east of Maple Valley, 5 miles downstream from Taylor Creek, and 12 miles downstream from Chester Morse Lake.

DRAINAGE AREA,--122 sq m1, including Rock Creek drainage upstream from Walsh Lake diversion.

- %
PERIOD OF RECORD, --Chemical analyses: July 1959 to July 1960.
Water temperatures: August 1953 to September 1968.

EXTREMES ., --1967-68: .
Water temperatures: Maximum, 17,0°C July 18; minimum, 4.0°C on many days during December to February.

Period of record:
Water temperatures: Maximum, 19.5°C July 27, 28, 1960, July 13, 1961; minimum, 2.5°C on several days during
January and February in 1956, 1957, and 1960.
REMARKS, --Thermograph not operating properly Sept. 1, 2; temperature range not determined,

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

DAY
AVER-
MONTH 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
OCTOBER
MAXIMUM 11 11 10 10 9 9 1010 11 11 1010 1010 10 1010 9 9 9 9 9 9 9 9 9§ 9 9 § 9 9 10
MINTMUM 10 10 9 9 9 9 9 9 91010 9 9 9 9 9 9 9 9 8 9 9 9 9 9 9 9 § 9 § 9 9
NOVEMBER
MAXTMUM 9 9 8 8 8 ¥ 9 8 8 9 9 9 9 9 9 9 8 8 8 8 B B 8 8 B 8 8 7T -—- B8
MINIMUM 9 8 8 8 8 8 8 8 8 8 8B % 9 9 § 9 8 B 8 8B 7T B 8 B 8 7 7 7 V1 1-- 8
DECEMBER
MAXTMUM B 8 7 7 7 7 7 7T 8 8 8 7T 6 6 6 6 7 6 6 %5 5 1 7 6 7T 1 T € & 6 6 7
MINTMUM T 71T 71T 7T T 1T 1 8 1 6 &6 6 6 6 6 5 5 5 & 4 6 6 6 6 6 & 6 6 & 6
JANUARY
MAXT MUM 6 6 6 T 6 5 5 5 5 S 5 4« 5 & & 6 6 6 &6 7T 7 6 6 6 5 5 4 4 4 & 5
MINIMUM 6 6 & 6 5 5 5 5 5 5 4 & & 5 5 5 6 6 6 6 6 6 5 5 5 4 6 & & & & 5
FEBRUARY
MAXTMUM 4 4 4 4 5 5 5 4 4 & & 4 4 4 4 5 6 5 6 6 & & 6 6 6 6 T T == -~ 5
MINIMUM 4 4 4 4 4 4 4 4 4 4 4 4 4 & 4 4 4 4 5 5 6 6 6 5 5 5 5 6 & == -= 5
MARCH
MA XTI MUM 7T 1T 1T 1 6 6 8 7T 8 8 8 T 7 7T 7T 7T 8 7T T 1 8 9 8 8 8 7 1T 1 8 B 7
MINIMUM 6 1T 7T 6 6 & & 6 &6 7T 7 7 7T 7T 7T T 7T & 6 6 17T 1T 8 8 7T 1T 1 7 1 71 8 T
APRIL
MAXTMUM 8 8 9 9 8 8 9 911 9 9 8 8 8 8 8 8 8 8 8 9 9 9 8 8 9 9 101¢ § -- 9
MINIMUM 8 8 B 8 8 B 8 8 8 7 7 7 8 7 1T 17T 7T 7 B8 B8 8 B 8 B 8 B 8 9 9 -- 8
MAY
MAXT MUM 9101l 9 8 8 910 11 L1 10 10 9 9 11 11 11 12 1 11 Tl 11 I1 I® 11 12 11 12 11 12 11 10
MINTMUM 9 9 9 8 8 8 8 9 9 9 9 9 9 9 9 9 $101010 10 10 10 11 10 10 1C 10 10 10 9
JUNE

MAXIMUM 11 10 11 11 12 11 10 10 11 11 11 11 11 12 13 12 12 13 12 13 11 31 11 14 13 12 11 12 12 14 — 12
MINIMUM 10 10 9 9 9 10 10 10 10 10 10 9 10 9 10 10 10 10 11 11 10 10 10 10 11 11 11 11 11 11 -- 10

MAXTMUM 14 14 15 14 14 14 14 14 14 13 13 15 16 15 14 13 13 17 16 16 16 16 16 16 1¢ 14 le¢ 14 14 14 16 15

MINIMUM 12 11 12 11 12 11 11 11 11 Il I1 It 11 12 12 11 11 11 16 [2 12 12 12 12 11 11 11 12 12 11 11 12

MAXIMUM 14 16 13 12 12 13 13 13 13 16 13 13 12 12 11 11 11 11 11 12 12 11 1} 11 11 12 11 12 14 14 13 12

MINIMUM 11 11 12 12 12 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 I1 @1 1I1 1t 11 12 11
SEPTEMBEP

MAXIMUM == -- 14 13 12 12 13 12 12 12 1213 13 12 12 12 11 11 §1 10 10 10 11 11 11 11 11 I1 I1 11 =~ 12
MINIMUM == == 11 11 11 11 12 11 11 11 12 12 12 f12 11 11 1t 11 10 10 10 10 10 10 9 10 10 10 10 1€ -- 11

12119000 CEDAR RIVER AT RENTON, WASH.

LOCATION.--Lat 47°29'00", long 122°12'10", in SWiNW} sec.17, T.23 N., R.5 E., King County, at gaging station
125 ft downstream from bridge on Mill Avenue at Renton and 1.5 miles upstream from mouth.

DRAINAGE AREA.--186 sq mi (includes 3,67 sq mi in vicinity of Youngs Lake in Big Soos Creek basin).

PERIOD OF RECORD, --Chemical analyses: July 1959 to September 1961, November 1966 to September 1968,
Water temperatures: August 1965 to February 1967.

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

MEAN MAG— PO—
OIs- CaL— NE~ TAS— BICAR- CAR-
CHARGE STLICA (L] Stum SCD1Um SIuM BONATE BONATE SULFATE
DATE {CFS) 15102y {CAY [L13] iNAY tK) (HCO31 (£03) 1504)
UCTe
l6... 120 14 10 2.7 4.0 <5 50 [} 1.8
NOV.
(3... 295 13 10 2.1 3.1 -5 40 o 4.0
JAN.
09.0e 1040 3.8 5.9 1.2 2.1 3 24 ] 2.6
1980 8.8 5.5 1.0 2.0 .3 24 o 1.8
U s 1130 9.2 5.7 1.1 2.2 3 25 o 2.8
MAR.
18... 728 10 7.8 1.8 2.6 % 33 o 3.8
APR.
22400 838 9.6 7.0 1.6 2.6 o4 31 [} 3.2
May
Ubeas A94 10 6.6 1.4 2,5 <3 30 o 2.4
JUNE
LERE 1230 9.9 645 1.3 2.4 .7 29 0 2.8
Juey
15400 3217 11 8.6 2.0 3.0 -4 39 0 3.0
AUG.
054ee 66 14 11 3.0 4.6 T 52 0 5.0
SEPT.

09.., 191 13 9.6 2.5 3.6 .5 44 0 4ot



LAKE WASHINGTON BASIN
12119000 CEDAR RIVER AT RENTON, WASH.--Continued

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 10O SEPTEMBER 196B

DIsS— SPECI—
SOLVED NON~ FIC
SOLIDS CAR- COND-
CHLO~ FLUD~ {RESI-  HARD- BONATE  UCTANCE
RIVE RIOE NITRATE OUE AT NESS HARD— {MICRO- PH COLOR
DATE (L) (F) {NO3} 180 C) (CA,MG) NESS MHOS)
1.8 .l -9 63 36 ] 96 7.5 5
1.3 .1 1.9 56 34 1 78 7.7 5
1.0 .1 -8 36 20 ] 48 T.2 5
6 -0 -8 33 18 [} 43 7.1 5
L.l .l .7 36 19 [ 49 7.0 5
1.5 -0 1.1 48 27 ] 65 7.3 5
l.4 -1 .6 44 24 o 6l T.2 5
.2 ol o4 42 23 o 57 7.2 5
.7 -1 .7 39 22 a 54 Te2 10
1.0 .1 -2 50 30 o 72 7.2 5
l.4 o1 -4 73 40 ] 99 Te4 5
1.4 -1 -4 57 35 0 83 Tes ]
coLi-
FORM
TEM- {coL- TOTAL
PERA- DIS- CoLI~ ONIES CHRO—-
TURE SOLVED FORM PER MIUM COPPER ZINC BORON
DATE {DEG C) OXYGEN IMPN) 100 ML) {CR) {cu {IN) 1B)
ocT.
16e0. 14 11.3 930 -— - - - -
NOV.
13,00 11 11.0 24000 - - - - -
JAN.
0900 & 11.5 1500 - - - - -—
24000 6 11.5 Ligaa - «ao s .00 .02
FEB.
09... 5 12.4 24000 - - - - -
MAR.
18... 10 11. 150 - - - - -
APR.
22... 10 12.2 - 190 - - - —
MAY
0bess 10 12.6 - 1700 - - — _—
JUNE
034, 14 l0.4 - 0 -00 .00 -00 -
JuLy
L5aen 17 16,6 - 320 - - — -
AUG.
05... 17 9.1 - 950 - - — -
SEPT.



58 LAKE WASHINGTON BASIN
12121600 1SSAQUAH CREEK NEAR MOUTH, KEAR ISSAQUAH, WASH.
° 4 ° 4 N 3 ‘.2 1ng sration at
RORATION et 43008 Yo MO I8 ST IO T T e o T Y TR
northwest of Issaquah.
DRAINAGE AREA.--54.7 sq mi.
PERIOD OF RECORD, --Chemical analyses: November 1964 to September 1968.

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

MEAN MAG— PO~
Ol> CAL- NE- TAS~ BICAR- CAR-
CHARGE  SILICA CruM SEUM SODTUM STUM SINATE  BONATE SULFATE
DATE {CFS) 15102) icay {MG) {NA) k) (HCN3) 1co3) {524)
OkC.
0l... 79 18 10 3.5 5.8 .3 45 a 7.2
JAN,
Q4vus 167 15 1.9 2.7 4e4 .6 33 0 6.2
2404 300 13 T4 2.4 4.2 .6 29 v 6.8
FEd.
2levs 459 12 6.1 2.0 3.7 -5 24 a 4e8
MAR .
18eae 256 13 1.2 2.5 4.3 .5 32 0 5.0
APR,
03... 178 14 8.0 2.8 4ab .6 3o 0 6.2
MAY
16... 68 17 11 3.3 5.9 .8 54 2 be s
JUNE
03... 404 13 6.5 2.1 3.8 5.0 29 0 6.4
JuLY
0Bean 39 17 12 4.3 7.5 1.1 a2 o Tet
AUG.
13... 31 20 13 “.8 8.4 1.4 68 o 8.0
SEPT.
09.u. «n 18 I 4.5 6.1 .8 63 0 1.2
DIsS- SPECI-
SOLVED NUN- Fic
SULIDS Car- CUND-
CHLD- FLUO- IRESI~  HARD- BUNATE  UCTANCE
RIDE KIDE NITRATE  JUE AT NESS HARD~  [MICRD- PH COLIR
o) (F) IN23) 180 €} ICAMG) NESS MHGS)
2.3 -1 4.2 81 40 3 108 7.2 10
R ol 441 69 31 4 87 7.4 10
2.6 .l 2.8 56 29 5 79 7.2 20
2.3 .l 4l 48 23 4 65 6.9 20
2.2 By 3.8 60 29 3 78 7.0 in
2.1 .2 2.7 o4 32 2 90 7.5 5
1.9 .1 3.1 77 43 0 113 7.1 s
L.a Bt 207 56 25 1 63 7.0 20
2.5 At 2.9 a4 pY) o 129 8.0 5
2.7 .1 3.7 97 52 o 140 7-1 a
SEPT.
[P 23 .1 t.8 85 49 [ 12¢ 7.5 5
coLl-
FORM
TEM- (coL- TOTAL
PERA- DIS- coLl- ONIES CHRO-
TURE SOLVED FDRM PER MIUM COPPER ZINC BORON
DATE (JEG O OXYGEN CMP NG 100 ML) (TP {Cuy 1IN} 18}
JAN.
04eas L - - - - -— — -
2440, b 10.6 24000 - .00 .01 .00 .03
FEB.
2laes 8 - - - - - — -
MAR.
18400 9 1i.2 11000 - - -— - —
APR.
03..,. 10 - - - — - _— _—
MAY
16a0s 14 -- - - -_— — - -
JUNE
03.e. 12 10.0 - 770 .00 00 +00 -~
Juey
08aas 20 - - -— - — — —
AUG.
13... (X3 - e - - - - -
SEPT.



LAKE % - IGTON BASIN
12126500 SAMMAX. - * AT BOTHELL, WASH.

LOCATION (revised).--lat 47°45'32", long 122°12'02". _ NW}NW} sec.8, T.26 N., R.5 E., King County, at 102nd
Street bridge at Bothell, 1.0 mile downstream ::n~ North Creek,

DRAINAGE AREA.-~212 sq mi.
PERIOD OF RECORD,--Chemical analyses: July 1959 to September 1962, October 1966 to September 1968,
REMARKS, ~-No discharge records available.

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

MAG- pO-
CAL- NE- TAS~ BLCAR- CaAR- CHLO-
SILICA  CiuM STuM SCOIUM STUM BONATE  BONATE SULFATE  RIDE
DATE (5102} tcay (NG) (NA) 1K) (HCO3)  (cO3) (S04) Ly
16 12 5.7 6.5 1.5 60 0 12 4.7
4 10 4.8 5.9 1.4 s2 0 12 2.1
11 9.1 4.5 5.4 1.7 38 0 13 4.0
9.0 9.6 3.9 4.9 1.2 42 0 11 2.5
9.6 9.5 4.2 5.5 1.2 42 0 13 3.6
10 §.8 4.0 4.8 1.2 36 [ 12 3.0
9.2 9.2 4.2 5.2 1.1 43 o 1 3.3
12 10 4.8 5.8 1.1 49 o 13 2.3
9.2 8.3 3.6 47 1.3 39 0 8.8 2.5
12 13 6.1 7.3 1.3 58 4 20 3.3
15 13 6.8 7.6 1.6 63 o 23 2.8
13 12 5.6 6.5 1.3 s8 [ 15 3.1
01s- SPECI~
SOLVED NON- FIC
SOLIDS CAR= COND-—
FLUO- (RESI~  HARD— BONATE  UCTANCE
REGE NITRATE  DUE AT  NESS HARD-  (MICRO- PH COLOR
CATE (F) (NO3) 1BO C)  (CA/MG)  NESS M40S)
.2 1.3 97 54 5 138 7.5 20
N 1.2 36 45 2 122 7.0 30
.1 3.3 88 41 10 107 7.2 40
a 2.1 66 40 6 106 7.4 10
1 2.3 76 41 7 112 6.8 20
.1 2.8 73 39 9 108 7.0 20
224.. .1 1.7 68 o1 6 109 7.1 20
HAY
06... .1 1.4 83 45 s 122 7.3 30
JUNE
04,.. .1 1.7 66 36 4 94 6.8 30
JuLy
150 .1 1.2 98 58 10 144 T.4 20
AUG.
05... .0 1.1 106 61 ° 160 7.1 20
SEPT.
09... .1 1.1 91 53 6 136 1.t 20
coLl-
FORM
TEM- (coL- TOTAL
PERA- DIs- coLi- ONIES CHRO=
TURE SCLVED FORM PER MIUM COPPER ZINC BORON
IDEG C)  OXYGEN  (MPN) 100 ML) (cR) Gy (Zn) 8)
14 8.7 4600 - - - - -
10 8.9 4600 — - — — -
6 10.7 24000 - - -~ - -
7 10.9 11000 -~ .o1 .01 .00 0L
6 11.1 930 - - - ~- -
9 11.3 390 -- — -— - —
1 13.2 - 830 -— — - -
1 10.6 - 1800 - - - -—
14 10.7 -~ 1800 .00 .00 .00 -
19 9.4 - 1600 - - -~ —
18 8.0 - 7500 - - - -

18 Be9 - 1300 - - -~ -



60 SNOHOMISH RIVER BASIN
12135000 WALLACE RIVER AT GOLD BAR, WASH,

LOCATION.--lat 47°51'50", long 121°41'45", in NW}NE} sec.6, T.27 N., R.9 E., Snchomish County, temperature
recorder at gaging station 30 ft downstream from highway bridge, 0.2 mile north of Gold Bar, and 1.2 miles

upstream from Olney Creek,
DRAINAGE AREA,--18.0 sq mi.
PERIOD OF RECORD. --Water temperatures: July 1955 to September 1968.
EXTREMES, ~--1967-68:

Water temperatures: Maximum, 19.0°C July 28; minimum, 3.0°C on several days during December and

Period of record:

Water temperatures: Maximum (1958-68), 21.0°C July 26, Aug. 8, 9, 1960, July 13, 1961, Aug. 16,
mum (1955-57, 1958-68), freezing point on several days during February 1956, January 1957, and

1964 .

REMARKS , --Thermograph not operating properly Aug. 14 to Sept. 30; temperature range not determined

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

pay

MONTH 1 2 3 4 5 6 7 8 91011 1213 1415 16 17 18 19 20 21 22 23 24 25 26 27
OCTOBER

MAXIMUM 1211 10 9 9 9 910111110 9 9 9 9 9 9 9 8 B 8 8 8 8 8 8 8

MINIMUM 11 10 9 9 9 9 9 9 910 9 9 8 8 8 9 8 8 8 8 8 8 8 8 8§ 8 8
NOVEMBER

MAXTMU« 8 8 8 7 7 7 8 8 8 8 B8 8 9 9 8 8 8 8 7 1 7T 7 T 1 1 6 &

MINIMUM 8 8 7 7 7 7 7 8 8 8 8 8 8 8 8 8 7 7T 1 7T 1 1 1 1 6 6 &
DECEMBER

MAXIMUM 6 6 6 6 & 6 6 6 6 6 6 6 5 & 4 4 4 4 4 4 4 & 4 5 S 6 &

MINIMUM 6 6 6 6 6 6 6 6 6 6 6 5 & 4 4 4 4 4 4 4 3 3 & & 5 5 6
JANUARY

MAXIMUM 6 5 4 5 5 4 & 4 4 & 4 4 4 5 5 4 4 6 b & 6 6 6 6 5 & 4

MINIMUM 5 4 4 4 & &4 4 4 4 4 4 4 4 4 4 & 4 & 4 5 5 6 5 4 & 3
FEBRUARY

MAXIMUM 4 6 5 5 4 & 5 5 6 6 5 6 5 & 4 5 5 6 5 6 6 6 6 6 1 1 7

MINIMUM 4 4 4 4 & & 4 & &4 & & 4 & 4 4 4 4 4 4 5 5 5 6 6 6 6 6
MARCH

MAXIMUM 8 8 8 B 8 7 7 7 7 1 7 71 7 1 1 7 17 8 8 8 8 8 7 7 7

MINIMUM 7 8 7 8 7 6 6 6 6 6 7 1 1 7 1 7 7 6 T T T 1T T T T e
APRIL

MAXIMUM 8 8 8 8 8 8 8 8 9 9 8 7 7 7 7 7 8 7 71 8 8 8 8B 8 7 8 8

MINIMUM 7 8 T 8 7 7 T 8717 7T 6 6 6 6 6 6 1 6 6 1 11T 1T 71 7
MAY

MAX IMUM 8 10 9 7 8 9 9101111 9 9 9 911111210 9 9 9 9 91010 1¢

MINIMUM T 8 7T 7 71 7 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 9

911 11 11 11 11 11 11 11 11 11 11 11 12 12 13 13 12 12 12 12 13 14 12
JuLy

MAXIMUM 16 1

MINIMUM 12 1
auGUST

MAXIMUM 18 17 17 16 15 16 16 16 16 18 17 17 16 == == == == == == == == == == —= =0 —— —

MINIMUM 16 16 16 15 14 14 13 14 14 15 1% 14 14 == == == o= =0 =0 oo == oo oo oo oo o —
SEPTEMBER

MAXIMUM == —- -= —-

MINIMUM == == == == =c =c == oo oc cc o= == 2o —= co == o= ce =s sm me ce == —e ma e e

17 17 17 17 16 17 17 17 15 14 14 13 13 14 13 14 13 12 13 12 15 17 17 L7 18

8
7
MAXIMUM 11 9 11 12 13 12 311 31 31 12 31 11 11 13 14 13 16 17 14 14 13 12 14 16 17 16 14
9 12
7
3 13 14 14 14 13 13 14 14 14 13 13 13 13 13 12 12 12 12 12 12 12 14 16 15 186

28

o~N Ww 0o 00 Do

o~

29

@®m

oo oo

PN N® Ww

~0

11
11

18
16

January.
1967; mini-
Dec. 16-18,
AVER-
30 31 AGE
8 9 9
8 8 9
6 -= 7
6 ~= 7
6 6 5
6 5 5
3 4 5
3 3 4
- 3
- - 5
17 7
6 & 7
8 -~ 8
7 -~ 7
1111 10
9 9 8
14 - 13
L -~ 11
17 18 16
15 1% 14



SNOHOMISH RIVER BASIN
12141100 SKYKOMISH RIVER AT MONROE, WASH.

LOCATION.--Lat 47°50'48", long 121°58'10", in NEINE} sec.12, T.27 N., R.6 E., Snonomish County, at State Highway
203 crossing at Monrce, 0.1 mile downstream from Woods Creek, and at mile 25.0.

DRAINAGE AREA,.--834 sq mi.

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

EXTREMES . --1967-68:
Water temperatures: Maximum, 21.0°C July 31; minimum, 1.0°C Dec. 20, 21,
Sediment concentrations: Maximum daily, 431 mg/l Dec. 25; minimum daily, 1 mg/l1 Oct. 5, 9, 10,
Sediment loads: Maximum daily, 61,000 tons Dec. 25; minimum daily, 6 toms Oct, 10.

Period of record:
Water temperatures: Maximum, 21.0°C Aug. 15, 16, 1967, July 31, 1968; minimum, 1.0°C Dec. 20, 21, 1967.
Sediment concentrations: Maximum daily, 431 mg/1 Dec, 25, 1967; minimum daily, 1 mg/1 Aug. 1-31, Oct, 5, 9,
10, 1967.
Sediment loads: Maximum daily, 61,000 tons Dec., 25, 1967; minimum daily, 2 tons Aug. 29, 1967,

REMARKS, --Water discharge estimated on basis of daily stage readings and water discharge from nearby stations.
Streamflow above 12,000 cfs gaged,

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

DAY ocr NOV OEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 12.0 8.0 4.0 5.0 3.0 7.0 7.0 ~—— 8.0 - 19.0 15.0
2 110 B.0 4.0 4eC 5.0 7.0 7.0 - 8.0 13.0 19.0 16.0
3 11.0 8.0 6.0 4.0 4.0 7.0 8.0 ~—— 8.0 14,0 19.0 16.0
4 11.0 7.0 5.0 4. 0 4.0 7.0 8.0 8.0 9.0 17.0 18.0 17.0
5 12.0 7.0 5.0 4.0 4.0 7.0 7.0 —— 8.0 17.C 18.0 18.0
6 11.0 7.0 5.0 3.C 4.0 7.0 7.0 8.0 8.0 17.0 19.0 17.0
7 1.0 7.0 5.0 3.0 4.0 6.0 7.0 9.0 8.0 17.0 19.0 17.0
8 13.0 8.0 5.0 4.0 “.0 6.0 70 11.0 9.0 17.0 19.0 17.0
9 12.0 8.0 6.0 4.0 5.0 7.0 8.0 - 1.0 18.0 19.0 17.0

10 12.0 7.0 6.0 3.0 540 7.0 2.0 10.0 9.0 13.0 19.0 17.0
1L 12.0 7.0 4.0 3.0 4.0 6.0 7.C 9.0 9.0 10.0 18.0 17.0
12 11.0 8.0 4.0 4.0 4.0 7.0 6.0 8.0 10.0 10.0 18.0 16.0
13 10.0 8.0 4.0 4.0 5.0 7.0 6.0 8.0 11.0 10.0 17.0 14.0
14 11.0 9.0 3.0 5.0 5.0 1.0 5.0 9.0 11.0 9.0 15.0 l4.0
15 11.0 8.0 3.0 4.0 4.0 5.0 5.0 10.0 11.0 9.0 15.0 14,0
16 11.0 8.0 3. -— -— 6.0 6.0 11.0 - 1.0 15.0 13.0
17 11.0 8.0 4.0 4.0 -— 7.0 8.0 11.0 R 16.0 14.0 12.0
18 9.0 8.0 3.0 4.0 6.0 7.0 6.0 10.0 13.0 17.0 14.0 12.0
19 9.0 7.0 2.0 4.0 5.0 8.0 1.0 9.0 13.0 16.0 14.0 1Z2.0
20 9.0 6.0 1.0 5.0 6.0 8.0 7.0 8.0 13.0 15.0 15.0 11.0
21 9.0 6.0 1.0 5.0 640 8s0 8.0 8.0 12.0 15.0 15.0 1.0
22 9.0 4.0 2.0 5.0 -— 9.0 9.0 9.0 13.0 15.0 154.0 1.0
23 8.0 6.0 4.0 4.0 6.0 8.0 9.0 9.0 13.0 16.0 14.0 12.0
24 8.0 6.0 5.0 5.0 640 8.0 8.0 9.0 13.0 16.0 14.0 13,0
25 8.0 4.0 5.0 4.0 6.0 7.0 7.0 10.0 14.0 16.0 13.0 13.0
26 8.0 4.0 5.0 4.0 - 7.0 —— ir.o 13.0 16.0 13.0 13.0
27 8.0 4.0 6.0 3.0 7.0 7.0 7.0 i1.0 9.0 17.¢ 13.0
28 840 4.0 6.0 2.0 7.0 6.0 - 12.0 11.0 17.0 13.0
29 8.0 4.0 6.0 2.0 8.0 6,0 8.0 8.0 12.0 18.0 13.0
30 8.0 4.0 5.0 2.0 - 7.0 - 9.0 13.0 20.0 13,0
31 8.0 ~— 5.0 3.0 -— 7.0 - 9.0 -—= 21.0 -
AVER- 10.0 6.5 45 4.0 5.0 7.0 7.0 9.5 10.5 15.0 16.0 l14.C



62

MEAN
DISCHARGE

oAy (CFS)
1 1300
2 2560
3 3130
4 3380
5 2660
6 3440
7 5580
8 4510
9 3080
10 2250
1 5080
12 8410
13 7130
14 13400
15 4960
16 4490
17 3960
13 3390
19 4320
20 4860
21 6460
22 9750
23 15500
24 11400
25 10100
26 7080
27 20500
28 35400
29 15400
30 15300
31 17200

TOTAL 255980

MEAN
DISCHARGE
oay (CFS)
1 6480
2 5180
3 4530
4 4140
5 3920
6 3490
7 3240
8 3440
9 3740
10 3540
11 3160
i2 4380
13 6060
t4 9780
15 11300
16 9170
17 6760
18 5500
19 20200
20 38100
21 46000
22 17900
23 12200
24 133800
25 12400
26 9560
27 7250
28 5890
29 5080
30 4600
31 4170

TOTAL 294960

E ESTIMATED.

anoon

a0

can

noo

om0 o

SNOHOMISH RIVER BASIN

12141100 SKYKOMISH RIVER AT MONROE, WASH.--Continued

DAILY SUSPENDED SEDIMENT,

OCTOBER

MEAN
CONCEN-
TRATION
(MG/L)

3
7
i2
T
1

4
29
10

JANUARY

MEAN
CONCEN-
TRATION
MG /L)

Y

PRI

~o

LOAD

(TCNS)

11
48
iot
&4
7

37
437
122

S COMPUTED BY SUBDIVIDING DAY.
C COMPOSITE PERIOD.

MEAN
DESCHARGF
(CFS)

14230
95560
7130
5460
4580

3750
3570
3440
3520
12700

12000
7250
5690
5520
6260

6510
4400
4570
4300
4160

3740
3250
3220
6130
4900

3800
3200
3800
4260
3680

168550

MEAN
DISCHARGE
{CFS)

3790
4210
7840
19600
11200

7820
6440
5500
3910
4280

4190
4010
3680
3410
3100

2920
2830
9070
30600
23270

16200
16500
19000
22000
13100

9750
8200
7180
6510

280040

NOVEMBER
MEAN
CONCEN-—
TRATION LIAD
(MG/L} (TONS}Y
35 1340
6 155
o 191
4 5 74
[ 5 62
C 5 51
€ S 48
4 5 46
12 1la
22 754
26 842
) 17
C 4 61
[ 4 60
[ 4 68
C 4 70
C 4 48
C 4 49
c 4 46
T % 45
C 3 40
C 4 35
C & 35
16 265
C 4 53
c 4 41
c 4 35
C 4 4l
4 4 46
[+ 4 40
- 4797
FEBRUARY
ME AN
CONCEN-
TRATION LOAD
(MG/L) 1TONS)
C 6 61
18 205
122 s 3000
171 9050
35 1060
10 211
C 4 70
C 4 59
C 4 42
C 4 46
4 4 45
C % 43
C 4 40
c & 37
C 4 33
C 4 32
c 4 31
61 S 2340
153 12600
91 5700
50 2190
- E 2300
19 s 7270
1o s 7070
35 1240
-~ € 500
11 244
c 6 116
C 6 105
- 55740

ME
DISCHARGF
(CFS)

4680
5730
5910
5080
4470

35490
3130
3100
3200
7540

16000
6150
4450
4050
3840

3570
3260
2870
2520
2300

2170
4550
15800
42500
52400

32500
19100
15600
11500
8540
7470

307560

3
DISCHARGE
(CFS)

6300
6260
6150
6690
8820

8170
6550
5460
4640
4250

3820
3670
3470
3380
3940

5780
5600
4780
4100
3680

3310
3200
3380
4010
4030

6170
6970
9880
10800
8850
6370

172480

D

a0

faXa¥zEal

ksl

o conoo

afmno oo nea

laXakal

s Xaka¥aks)

WATER YEAR DCTNBER 1967 TO SFPTEMBER 1968

ECEMBER

MEAN
CONCEN—
TRATION
(vG/L)

MARCH

MEAN
CONCEN-
TRATION
IMG/L)

HW WD WNDPO

W

[NY VRN Y

X

LOAD
(TONS?

202
387
17

12
270
4850
4R3200
61000

11100
2730
1730
932
369
121

138103

LOAD
({TONS)

102
101
100
126
310

120

5345



SNCHOMISH RIVER BASIN
12141100 SKYKOMISE KIVER AT MONROE, WASH,--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTUBER 1967 TO SEPFTEMBER 1968

APRIL MAY JUNE
MEAN MEAN MEAN

ech . CONCEN- MLAN LONCEN— ME AN CONCEN-
DISCHARGE  TRATION LOAD DISCHARGE  TRATION LoaD DISCHARGE TRATION LoAD
s 405100 (TONS) (CFS) (MGC/LY (TONS) (CFS$) (MG /L) {TONS)
1 oRO < 5 €7 G440 20 510 12000 95 § 4360
. 4305 5 &5 779C € 4 84 37500 327 'S 35800
: 4570 C 5 62 7280 C 4 79 22800 91 5600
4 5760  C 5 78 5730 C 4 73 12900 2 940
B Sent O 5 T4 5506 € 4 59 10600 22 630
B 5060 C 5 63 4210 c 4 45 9170 14 347
7 4740 T 5 by 3460 € “ 37 8220 € 6 133
2 4300 r 5 38 4260 C 4 46 7370 C 6 (98]
3 3102 - « 51 5420 C & 59 6880 c 6 1381
1) EEE c 5 53 5240 12 202 6600 C & 107
i1 CICT 5 64 7420 15 T 6330 € 6 103
12 4560 < s 63 8250 24 535 5750 c 6 93
is 4030 C 5 ERS 6810 12 221 5560 C 6 90
w4 4450 ¢ 5 60 6350 15 257 5440 C 6 88
15 5340 12 183 6060 9 147 5100 C 6 82
La 5350 7 01 6060 6 498 4760 C 6 77
L 4350 C 3 35 6300 5 85 4700 C & 76
13 4166 C 3 34 7590 “ 82 5250 € 6 85
13 4073 C 3 33 2440 14 357 6130 L b 99
20 3910 C 3 32 13900 111 s 4420 5580 C & 90
2% 3650 L 3 30 11600 40 1250 4300 C 6 79
B 3360 ¢ 3 27 846G € 5 114 5500 C 6 A9
21 3790 C 3 31 8410  C 5 114 5460 C 6 88
24 4250 C 3 34 8490 € 5 118 4880 C 6 79
25 3550 c 3 29 7340 c 5 107 5140 < 6 83
20 6490 O 3 30 7540 € 5 1o7 5950 ¢ 6 96
T sx10 ¢ 3 42 662¢  C 5 &9 6650 9 162
R 270 -- E 260 6390 € 5 R& 8140 i8 396
>3 2300 802 6780 C 5 92 7370 8 159
L 476 3 1200 5910 € 5 &0 5310 4 57
i - - - 5670 C 5 77 - - -
TOTAL 147320 - 37138 223190 - 9944 248340 - 50319

QULY AUGUST SEPTEMBER

ME AN ME AN MF AN

MTAN CONCEN- MEAN CONCEN- MEAN CONLEN=
DISCHARGE TRATION LOAD OISCHARGE  TRATION LOAD DISCHARGE TRATION LoAD
Lay (CFS} (ML) (TONS) 1CFSY MG/ (TONS) (CFS) (MG/LY {TONS)
t 4926 C & 80 1740 € 3 14 2300 € 2 12
H Sled b 33 1600 € 3 13 2260 C 2 12
4 5540 T B 53 1430 c 3 12 2030 C 2 1t
o 3290 € 6 a6 1hto 3 11 1840 € 2 10
- 51 ¢ & 83 1620 C 3 13 1750 C 2 Q
B s L 6 i7 1529 C 3 12 1620 € 2 9
7 4aa0 C & 75 1420 [ 3 12 1586 C 2 9
& w250 [ o9 1360 C 3 1 1530 € 2 8
E 3500 4 6 64 1320 C 3 11 1500 C 2 R
1 3630 < ~ 59 lilo c 3 11 1470 C 2 8
I3 3360 € 3 53 1330 € 3 1 1410 € 2 a
2 3C00 < & 49 1260 c 3 10 1390 C 2 8
13 3180 € 6 52 1210 € 3 10 1350 ¢ 2 7
Lo 3420 c 6 55 1340 c 3 11 1500 C 2 8
15 3520 ° 6 57 2150 ¢ 3 17 6820 51§ 1740
i~ 3260 C 6 53 1970 € 3 16 13800 105 3910
T 23506 ¢ 3 46 110 C 3 1 18500 151 s 9100
1 2620 C 6 42 RS0 C 3 15 15700 62 2630
1) 2330 ¢ 6 46 isA0 € 3 16 9600 9 233
20 360 C 6 56 1336 € 3 15 6850 9 166
21 loc o 5 50 190 € 3 1% 5370 4 58
22 2570 ¢ 6 42 1540 & ’ 12 4380 2 24
23 LTINS 6 38 1336 3 15 4940 5 67
2+ 2220 ¢ 6 36 2780 € 3 22 4490 10 121
25 22zn c 6 36 3280 C 3 25 3630 8 T8
26 2180 ¢ [ 35 3540 € 3 32 3280 6 53
2T 2090 c 6 34 5380 8 110 2980 5 40
23 2060 C 6 33 4400 4 48 2380 “ 26
23 2030 c & 33 3200 C 2 17 2350 3 i9
37 1950 C 6 32 2870 C 2 15 2310 3 19
3t 1860 C 6 30 2510 € 2 14 - - -
TOraL 103340 - 1674 64310 el 580 131010 - 18411
TOTAL DISCHARGE FOR YEAR (CFS~DAYS) 2397080
TOTAL LOAD FOR YEAR (TGNS) 446562

E ESTIMATED.
S (OMPUTED BY SUBDIVIDING DAY.
C COMPOSITE PERIOD.



64 SNOHOMISH RIVER BASIN
12149000 SNOQUALMIE RIVER NEAR CARNATION, WASH.

LOCATION.--lat 47°39'55", Jong 121°55'30", in NWiSW} sec,9, T,25 N., R.7 E,, King County, st gaging station at
highway bridge, 1.3 miles northwest of Carnation, 1.9 miles downstream from Tolt River, and at mile 23.0.

DRAINAGE AREA,--603 sq mi.

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

EXTREMES, --1967-68: R
Water temperatures: Maximum, 20.0°C Aug. 9; minimum, 2.0°C Dec. 18-21, Jan, 28.
Sediment concentrations: Maximum daily, 719 mg/l Jan. 20; minimum daily, 3 mg/l1 on many days during most
months.,
Sediment loads: Maximum daily, 33,000 tons Jan. 20; minimum daily, 8 tons Sept, 9.

Period of record: o o
Water temperatures: Maximum, 24,0°C Aug. 15, 16, 1967; minimum, 2.0°C Dec., 18-21, 1867, Jan. 28, 1968.
Sediment concentrations: Maximum daily, 719 mg/l Jan, 20, 1968; minimum daily, 2 mg/l on many days in 1966,
967,
Sediment loads: Maximum daily, 33,000 tons Jan, 20, 1968; minimum daily, 2 tons Sept. 28, 29, 1967.

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

DAY T NOV DEC JAN FEB FAR APR MAY JUN JuL AUG SEP
1 14.0 9.0 - 6.0 9.0 6.0 8.0 10.0 15.0 19.0 14.0
2 13.0 8.0 ——— 5.0 8.0 6.0 9.0 11.0 16.0 18.0 14,0
3 13.0 7.0 6.0 4.0 8.0 6.0 11.0 12.0 16.0 18.0 15.0
4 12.0 7.0 6.0 4.0 8.0 6.0 10.0 L12.0 17.0 18.0 16. 0
5 12.0 8.0 -— 5.0 8.0 640 7.0 13.0 17.0 18.0 16.0
6 12.0 8.0 6.0 “.0 8.0 640 8.0 12.0 18.0 1840 1640
7 12.0 8.0 5.0 4e0 7.0 6.0 10.0 10.0 18.0 19.0 16,0
8 12.0 8.0 6.0 4.0 7.0 7.0 10.0 11.0 18.0 19.0 16.0
9 12.0 8.0 6.0 40 0 7.0 7.0 11.0 11.0 18.0 20.0 16,0
10 12.0 8.0 _— 4.0 8.0 7.0 10.0 13.0 18.0 19.0 16,0
11 1z.0 8.0 4.0 5.0 8.0 7.0 11.0 12.0 18.0 19.0 16.0

12 11.0 8.0 4.0 5.0 8.0 7.0 9.0 12.0 17.0 19.0 16.0
13 1L.0 8.0 - 5.0 8.0 6540 8.0 13.0 16.0 18.0 160
14 LL.0 9.0 - 7.0 - 8.0 6.0 11.0 13.0 16.0 18.0 15.0
15 11.0 9.0 3.0 640 - 8.0 6.0 11.0 13.0 16.0 17.0 14.0
s 12-0 8.0 3.0 5.0 7.0 6.0 11.0 12.0 16.0 17.0 13,0
17 12.0 8.0 3.0 6.0 7.0 6.0 11.0 13.0 16.0 17.0 12,0
18 11.0 8.0 2.0 5.0 - 8.0 6.0 11.0 16.0 17.0 17.0 11.0
19 10.0 8.0 2.0 6.0 6.0 8.0 6.0 10.0 14.0 16.0 17.0 11.0
20 11.0 6.0 2.0 6. C 7.0 8.0 6.0 10.0 1440 17.0 17.0 11.0
21 10.0 6.0 2.0 6.C 7.0 8.0 6.0 10.0 14.0 17.0 17.0 1.0
22 100 6.0 4.0 6e 0 6.0 8.0 6.0 11.0 14.0 16.0 16,0 1.0
a3 9.0 7.0 5.0 6.0 7.0 9.0 6.0 10.0 14.0 17.0 15.0 1.0
24 9.0 6.0 5.0 6.0 7.0 8.0 1.0 10.0 15.0 18.0 14.0 1.¢
25 9.0 6.0 6.0 4.0 6.0 B.0 7.0 11.0 16.0 18.0 14.0 12.0
26 8.0 5.0 6.0 4.0 7.0 8.¢C 7.0 I1.0 14.0 18,0 14.0 12.0
27 9.0 4.0 6.0 3.0 8.0 7.0 7.0 12.0 13.0 18,0 14,0 12.0
28 9.0 5.0 6.0 2.0 R.0 7.0 7.0 12.0 14.0 18.0 14.0 12.0
29 9.0 6.0 6.0 4e0 3.0 7.0 B.0 12.0 13.0 19.0 15.0 12.0
30 9.0 —— 6.0 3.0 -— 7.0 8.0 12.0 14.0 19.0 15.0 12.0
31 9.0 - 6.0 4e 0 -— 7.0 --= 11,0 - 19.0 15.0 -
AVER- 11.0 7.0 4.5 5.0 — T.5 6.5 10.5 13.0 17.0 17.0 13,5



30
31

TOTAL

TOTAL

MEAN
DI SCHARGE

(CFS)

776
1420
1550
3110
1600

1510
2170
2980
1630
1260

3690
4810
3830
7620
4290

2830
2020
1740
2540
2030

2620
4430
6870
4130
3690

3220
5660
12700
6830
7420
8460

119486

MEAN
D1SCHARG!

(CFS)
5220
4500
3850
3460
3350

3050
2840
2820
3120
3330

2910
2670
4100
6890
8060

6850
5180
4320
8770
17000

28800
17500
8990
9030
8330

6220
4980
4130
3730
3510
3370

200940

€ ESTIMATED,

S COMPUTED BY SUBDIVIDING

m

[aka¥al

coaoa

nea0a

12149000 SNOQUALMIE RIVER NEAR CARNATION, WASH.--Continued

DAILY SUSPENDED SEDIMENT,

OCTCGBER

MEAN
CONCEN-
TRAT[ON
(MG/L)

11

7
11
13

JANUARY

MEAN
CONCEN~
TRATION
(MG/LY

2
1

DD @ -

C COMPOSITE PERIOD.

SNOHOMISH RIVER BASIN

ME AN

L0AD DISCHARGE
(TONS) (CES)
23 7510
27 4840
46 3620
109 2310
39 2460
33 2140
70 1970
105 1390
75 2540
51 7560
199 7690
312 4460
134 3510
2450 3150
243 3530
46 4230
16 3400
28 2860
34 2720
93 2350
120 2110
275 2020
1130 1940
178 5200
90 4560
43 3220
698D 2660
15600 2360
2140 3010
1020 2740
1190 -
32899 105310

MEAN

LDAD DISCHARGE
1TONS} (CFS)
296 3300
134 3420
83 5840
75 11300
72 8040
66 5760
61 4680
61 4150
67 3560
72 3510
86 3210
288 3060
863 2880
2100 2710
1570 2490
703 2360
182 2270
93 6050
8590 16600
33000 19800
22200 12500
8030 11700
2670 11000
1830 11700
1010 8090
269 6260
67 5490
57 4740
50 4300
47 -
45 -
84737 190780

DAY,

NOVEMBER
MEAN
CONCEN—
TRATION L0an
IMG/L} (TONS)
37 750
15 196
7 68
C 5 39
c 5 33
C 5 29
c 5 27
c 5 27
7 48
85 § 2280
36 S 908
[4 3 36
c 3 28
[4 3 26
c 3 29
C 3 34
C 3 28
3 3 23
[ 3 22
c 3 19
C 3 17
4 3 16
4 3 16
76 S 1360
15 185
4 3 26
c 3 22
C 3 19
4 3 24
4 3 22
- 6357
FEBRUARY
ME AN
CONCEN-
TRATION LDAD
(MG/L) 1TONS)
C 5 45
[ 5 46
35 552
260 § 8410
61 s 1470
17 264
C 6 76
< 6 67
C 6 59
c 6 57
C & 52
C 6 50
c & 47
4 & 44
[ [ 40
C & 38
C & 37
-~ E 300
473§ 23400
398 21300
130 4390
105 3320
85 2520
75 2370
27 590
21 355
18 262
[ 9 115
c 9 104
- 70380

MEAN

DISCHARGE

(CFS)

2520
3240
3960
3640
3100

2670
2430
2190
2540
5360

10500
5860
4140
3290
2860

2630
2390
2210
2010
1830

1770
4480
10000
15700
34600

33200
18300
12400
R500
6470
5360

220150

MEAN

DISCHARGE

(CFS)

4100
4000
3850
3990
5180

4730
3780
3200
2740
2490

2320

115500

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DECFMBER

aon

faXa¥al

X laka)

~Noo6o

6 a000n 000

MEAN
CONCEN~
TRATION
(MG/LY

N

140
27

245
225

95
40
20

VU WW S Wwww D

-

~~ =9,

wo

LOAaD
[TONS)

L0aD
(TONS)

5082
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g
<
3
[+
3
m

LOCATION, --Lat 47'54440", long 122°0C

DRAINAGE AREA,-~1,714 sq m1,

PERIOD OF RECORD.
Yater tempery v

criczl an
Tals

Qiant .
A TR TN D A SEITe
wiy vu-
b~ NE- Tar-
SILICA LiUN Shy- PR NE Sl
DATE {51n2y s 14 {HAY €3}
6.0 3.4 .8 1.4 -3
7.7 5% 1.5 .5
5.3 2.3 .3 -5
[ G 1er 1.2 -
Nat b7 e 1 .
Gk [ a%
5.5 P . Je% .
qun z.3 .7 1.7 3
se9 b4 j Y i-o i
6.3 5.6 2 2.6 .
T.0 L4 245 .5
215~
SULVED
CILI0S i
§ Ly s ST
®iGE HITRATE  DUE Al ESS Ml
uslr (F» (4933 180 0} {CR.MG)  NESS
Iiaee .0 .7 26 12 0
JAl.
09ea- L 1.9 4o 29 3
24uaa - .7 24 12 s
FEB.
0840n .1 .8 27 s 1
MaR,
18, .. L 1al 33 15 B
(X
224.. l .2 i )7 L
wAY
Gboas ‘e o4 2 13 J
JUNE
Clase 23 o 2 10 o
JuLy
15,0 Y 3 23 15 2
Aluv.
USaen .0 .8 35 19 0
SEPT.
[T .0 . 36 21 [
coti-~
FORM
TEM- (coL- iarac
2ERA- DES~ oL i- ONIES CHRO -
TURE SQLVETL FORM PER MIUM
DATE  t2fu ) O¥YGEd  [MPN) 1Ly ML} 1om}
12 10.7 CEL) - --
3 24000 - -
5 4600 -— .00
5 12.4 290 - -
7 1.9 150 - -
10 12.5 - 310 —
7 12.3 - 240 -
10 9.2 - 830 .60
15 11.2 -- 8600 --
05.eae 17 8.5 ~- 16000 ~-
SEPT.
10acn 16 @, -- 320 -

1507, an HELISE]
State Highway 9 in Suchomish, 0.7 mile downstreaz

RIVED AT

1.

T8 N

ilchuck R

17
21
i3
1/
U
L7
1
19
2
27
SPEL =
Fic
Crmin-
CITANGE
(RICeu-
U453
1a
50
29
ES)
4.
3>
27
37
53
53
LOPPER
L)
<0l
.03

G

ZINC
1INy

<
T ol
7.0
3.2
2.7
ERS
B
.4
2
EYl
3.8
[
20
10
1
3
1
5
5
3
BORON
te)
.02

Jge ran



68 STILLAGUAMISH RIVER BASIN
12167700 STILLAGUAMISH RIVER NEAR SILVANA, WASH.

LOCATION, --Lat 48°11'50", long 122°12'30", SW}SE} sec.6, T.31 N., R.5 E., Snohomish County, at bridge on U.S.
Highway 99 and Interstate 5, 1.5 miles east of Silvana, 6.7 miles (revised) downstream from confluence of
North and South Forks, and at mile 11.1,

DRAINAGE AREA,-~557 sq mi.

PERIOD OF RECORD.-~Chemical analyses: July 1959 to September 1968,

REMARKS.-~No discharge records available.

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

MAG— PO-
caL- NE- TAS-  BICAR-  CAR- cHLO-
SILICA  Clum SIUM  SODIUM  SIUM  BONATE  BUNATE SULFATE  RIOE
DATE  {Slu2) (ay (4G) (NA) 1K) (HCO3)  (CO3) (5041 19
ocT.
17... 6.7 5.3 1.5 1.8 . 25 0 2.8 L.0
NOV.
140es 7.0 5.7 1.6 1.6 - 25 o 3.0 1.0
JAN.
[T 8.0 7.0 2.4 2.1 .5 29 ° 3.2 2.0
23... 5.0 4t 1.3 1.3 .3 18 ° 2.8 .9
FEB.
08... 6.1 5.4 1.6 1.7 - 24 0 3.0 .9
HAR .
19... 6.4 5.2 1.7 1.8 -4 23 o 2.6 1.3
APR.
224 6.4 5.8 1.6 1.8 s 26 ° 2.6 1.2
MAY
06... 5.6 4.8 Lo 1.5 s 21 [ 2.8 .6
JUNE
Q4ees 4.7 4.3 1.2 L.2 3 19 0 3.0 -
JuLy
16e.e 7-0 5.3 1.7 L.6 - 24 o 2.0 1.1
AUG.
06... 7.9 8.0 2.5 2.6 .6 39 o 3.6 1.2
SEPT.
10... 8.0 8.5 2.7 2.5 .5 41 ° 3.4 1.5
DIs- SPECI-
SOLVED NON- FIC
SOLEDS CAR-  COND-
FLUO- (RESI- HARD-  BONATE UCTANCE
RIDE  NITRATE  DUE AT  NESS HARD—  (MICRO- PH COLOR
DATE (F1 (NO3) 180 C)  [CAJMG)  NESS MHOS )}
.1 .8 36 19 [ 49 T.4 5
.1 .7 36 21 ° 49 1.4 10
.0 1.6 52 28 4 62 7.3 20
.0 .3 25 17 2 38 7.0 5
.0 -7 34 20 1 49 6.9 5
.0 .7 34 20 1 “7 7.1 5
.0 .8 36 21 ° 54 7.2 10
.1 . 34 18 1 42 7.2 10
.1 .5 28 16 ° 37 6.9 10
.1 .4 36 20 1 46 7.0 30
.0 .3 48 31 ° 76 7.3 5
.0 .3 54 32 ° 7 1.3 °
coLt-
FORM
TEM- (coL- TOTAL
PERA-  DIS- COLI-  ONIES  CHRO-
TURE SOLVED  FORM PER MIUM COPPER  ZINC  BORON
OATE  (DEL C)  OXYGEN  (MPN] 10O ML) (CR) cy) (ZN) 8)
10 10.9 430 - — - - -
9 1.2 930 -- - - - -
3 12.3 930 -— - - - -
5 11.9 1lo - .00 .00 .00 .02
° 13.0 73 - - - - -
[ 12.4 0 - - - - -
10 12.2 -- 102 - - - -
6 12.4 - 120 - - - -
10 11.0 - 240 .00 <00 .00 -
13 12.2 - 400 - - - -
5 8.7 -- 1500 - -~ - -




LOCATION,.--Lat 48°16'00",

mile 6.4.

12168500 PILCHUCK CREEK NEAR BRYANT, WASH,

long 122°09'45",
recorder at gaging station 500 ft upstream from bridge on State Highway

DRAINAGE AREA,--52.0 sq m1,

PERIOD OF RECORD. --Water temperatures:

EXTREMES,

~-October 1967

Water temperatures:

Period of record:

Water temperatures:

Maximum, 28.0°C July 28, 1958; minimum, 1.0°C on many days during winter periods.

to August 19
Maximum, 22, D C July 3-9, minimum, 1.0°C Jan,

STILLAGUAMISH RIVER BASIN

in NE}NE} sec.16, T,32 N., R,5 E.,

March 1952 to August 1968 (discontinued).

REMARKS, --Recorder not opernting Nov, 4-10,

3.0°C and 11,0°C to 15.

range not determined,

MONTH

DCTOBER
MAXIMUM
MINIMUM

NOVEMBER
MAXTMUM
MINIMUM

DECEMBER
MAXTMUM
MINIMUM

JANUARY
MAXLMUM
MINTMUM

FEBRUARY
MAXTMUM
MINTMUM

MARCH
MAXTMUM
MINIMUM

APRIL
MAXIMUM
MINIMUM

MAY
MAXTMUM

MINIMUM

1

11

28 V0 @O

NN

~= o~

® 0

~e Nw wae

~®

21
17

20
17

@® 2w ww ww

o ®

22
13

19
17

W

ww W

®m

22
19

i7r
16

ww ww sw

~a@

22
19

i
16

28-31.

Snohomish County, temperature
9, 2 miles north of Bryant, and at

Clock stopped Feb., 10-12, May 14-17; temperature ranges, 2.0°C to

0°C, respectively.

Thermograph not operating properly May 28 to June 24;

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

11
11

5
4

ww

W

22
19

ir
18

11
1L

~ Nw ww ww

~=

22
18

19
18

oe Nw ww

e~

22
13

19
le

Nw o W

wo

22
19

21
17

10

21
19

20
17

12
12

+e oo

ww

20
18

20
1

DAY

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

12
1

18
17

1L 11111t
11 11 10 11
? 9 9 3
8 9 9 9
4 3 3 3
3 3 3 3
3 4 4 &
3 3 4 4
3 3 3 2
3 2 2 2
T rT1T 7
7T 7T 6 6
6 6 &6 &
5 5 5 4
17 AT 16 14
le 16 13 12

11 11 11 10 1o 10 lD
10 11 10 10 10 10

9
8

3
3

s

W er WY @

~

8
7

3
2

Pt

]

7
6
2
2

B
4

5
S

15
12

14
12

6
6

2
2

vo  ww

—~~

[EXV NN VRV

~®o oo

e W N

oo

®

e~ w9

w e

e sw

—w

7
7

w o

A X

w

0O ww £8 VO ®O

~~

o @

£6 vo

~Nw

(% VR VIR Y S

oo

© o

- ww

oo

temperature
AVER-
30 31 AGE
9 9 11
3 9 10
5 -—— -
§ —- -
5 4 4
4 & 4
1 2 3
1 1 3
-— - 4
- 4
77 7
6 6 7
12 - 8
9 -- 6
15 — -
12 -- -
19 19 18
16 17 16
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T SKAGIT RIVER BASIN
12179000 SKAGIT RIVER ABOVE AIMA CREEK, NEAR MARBLEMOUNT, WASH,

LOCATION.--Lat 48°36'25", long 121°21'35", in SW{NE} sec.15, T.36 N., R.11 E., Skagit County, temperature recorder
at gaging station 0.8 mile upstream from Alma Creek, 7 miles north of Marbiemount, and at mile 85.8,

DRAINAGE AREA.~-1,274 sq mi, of which 400 sq mi 1s in Canada,

PERIOD OF RECORD. —Chemical analyses: July 1959 to July 1960.
Water temperatures: January 1953 to September 1968.

EXTREMES . -~1967-68:
Water temperatures: Maximum, 11.0°C on several days during July to September; minimum, 3.0°C on many days
juring Januarv and February.

Periud »f 1erurd:
Water temperatures: Maximum, 13,5°C July 30, 1961, Sept. 5, 1966; mimimum, 1.5°C Mar. 1, 1956,

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

DAY
AVER-

MONTH 1 2 3 4 5 6 7 8 910 11 1213 14 15 16 17 18 19 2D 21 22 23 24 25 26 27 28 29 3C 31 AGE
DCTORER

MAXIMUM 10 16 10 10 1010 9 9 9 9 9 9 9 9 9 8 B 8 8 B B B B B B 8 B B €& 8 8 S

MINIMUM 10 1C 10 10 1C 9 9 9 9 9 9 9 9 9 & 8 B 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9
NOVEMBER

MAXIMUM B 8 B B 8 B 8 B 8 8 B 8 8 8 B 8 8 8 8 B B8 8 8 8 8 €& 8 7 7 7-- 8

MINIMUM 8 # 8 8 8 B B & 8 83 8 B 8 8 B8 8 8 8 8 B 8 B B B 8 B 7T 7 T 7 -- 8
DECEMBER

MAXTMUM T 77T T T 1T 7T 7T T 6 6 6 6 6 6 6 & 6 6 6 6 6 5 5 6 5 5 5 5 5 6

MINTMUM T ¥ ¥ 1T 1 v 7 T 6 6 6 6 6 b & 6 6 & 6 & 6 6 5 5 5 5 5 5 5 5 5 6
JANUARY

MAXIMUM 5 5 5 5 5 4 4 4 4 h 4 A 4 4 4 4 4 Ak 4 4 3 3 3 3 3 3 3 3 3 3 3 4

MINIMUM 5 5 & & 4 4 4 & 4 4 & 4 & & 4 & & 4 4 3 3 3 3 3 3 3 3 3 3 3 3 &
FEBRUARY

MAX [MUM 33 3 13 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 3 2 3 3 3 4 — - 3

MINTMUM 33 333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 32 3 3 3 3 3 3 3 3 3 - -- 3
MARCH

MAX [MUM 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 4 4 & 4 4 & 4

MINIMUM & 4 & & 4 & &4 & & & & & & 4 & 4 4 4 4 & 5 5 5 5 &4 & b 4 4 & & 4
APRIL

MAXTMUM 4 4 5 5 5 5 & 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 7T -- 6

MINIMUM 4 4 4 5 5 5 5 5 5 6 6 6 6 6 6 6 b 6 6 6 6 6 6 & 6 6 6 & 6 T ~= 6
MAY

MA XTMUM T vy ¥ 1771 %7 7 7 7 8 8 7 7 8 8 8 8 8 8 B B 8 8 8 £ 8 8 8 8 8 8

MINTMUM 7+ ¥ vy 71 ¥ v 7 1 7¥ 171 71 71T 7T 8 T T 7T 7T B & & 8B 8 8 7T 1 7 7 7
JUNE

MAX{MUM B8 7 7 & 8 B 8 B 8 B8 B8 8 B8 38 B B8 B 8 8 8 8 8 B B 9 € 9 9 9 §-= 8

MINIMUM 7 v v 7 8 8 8 8 8 B 8 8 8 B 8 8 B 8 8 8 8 8 8 8 8 9 9 8 - 8
JuLY

MAXTIMUM 9 9 9 9 9 10 10 10 10 10 1610101010 9 92 92 2 9 9 9 9 9 9 & 1C 1C 1C 1C 1t 10

MINIMUM 9 9 9 9 9 9101010101010 910 9 9 2 9 9 9 9 9 § 9 9 92 9 10 10 10 1O 9
AUGUST

MAXIMUM 10 10 10 10 10 10 10 10 10 10 11 10 10 10 10 9 910 910 9 9 9 9 9 9 9 9 10 10 10 1¢

MINIMUM 10 10 10 10 10 10 10 1C 10 10 10 10 1010 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
SEPTEMBER

MAXIMUM 10 10 10 1€ 11 11 11 11 11 11 31 it it it 11 10 10 10 10 10 10 10 10 10 10Q IC 10 1C 10 10 -- ic

MINIMUM 10 10 9 9 10 10 11 10 11 1) 11 t1 il Lt 10 10O 10 10 10 10 10 10 10 10 10 1C 10 9 9 9 -- 10



SKAGIT RIVER BASIN

12182500 ~ASCADNEL

CATION. —-.u ¢ 48 317277, long 1217°23'00", 1in X}

Lot SAGE AREA, -~ 6% ng m1.

PERIND UF RECCET, --hator temperatarcs. May 19512

EXTREMES . —~1967-G8

Water temperatures Maxymem, 12,6°C on

Period ~f record.
Water tempeiatures (1952-63, 1963-68:: Maximum,
1661, Aug 12, 13, 1963, mintmum (1952-63, 1965
195¢, Jan. 19, 1960, Jan. 5, 1966.

REMARKS, ——( .ncks stopped Nov, 4-7; temperature range

TEMPERATURE (°C) OF WATER,

at gaytag station 1,05 miles downstream from Bouterr Creeck,

10 September 1964,

several aavs dwring «uly

RTVER AT M2

OUNT, WASH.

Tos «o. BO11 L

2 miles east

5 Skagir Ceunty,

ot Marbiemoun

fotoper 1965 t

to September,

wly 27-29, 1458,

14.3°
1887681, freering o

n>t determiped,
WATER YEAR OCTOBER 1967 TC SFPTEMBER
DAy

and on sever:
t Fa

temperat
t, aud ar it

~eptember 1

mInLmum In s ’

MONTH 1 ¢« 3 & 5 & 7 8
JINBER
M- (MUN 11 11 10 1C 10 1¢ 10

MUN 1110 10 10 1017 10 10 11
NOVEMBER
MAXIMUM 9 R A == =~ - —= T T
MINIMUM 8 8 8 == == -~ —= 7 7
DECEMBER
MAXIMUM & 4 4 4 4 3 P
MINIMUM & 4 4 & 3 1 3 3 2

JANU2RY
MAXTNLM T3 0 3 3 3 3 % 3

MINIMOM T 33 303 ° 3 4
FERRUARY

MAXIMUM 3 3 3 3 3 3 3 3

“INfMO¥ 2 3 3 3 3 3 3 3 3
MARCH

MAXIMUM 6 6 b &6 6 5 5 5 &

MINIMUM 5 6 3 b 5 5 4 & 4
APPIL

MAXIMUM 6 b & 6 6 b & b 8

MINIMUM 6 & < & & & 6 & 6
HAY

MAXIMUM T 3 -+ - & 710 9 10

MINIMUM 7 7 7 e 1 7oA 8
JUNF

MAXIMUM R 7 8B 9 Q@ 3 & 8 9

MINIMUM T T 7 7 7 7 0T 7
suLY

MAXImU¥ 2} 2EO2D 1D QD OLY 2D OB 12

MINIMUM & R § 9 8 & & 9 9
AYBLST

AAZIMUM 12 10 1. "1 11 11l il 12

MINEMUM 10 10 11 31 101 N
SEPTEMBER

SAXTMUM 12 11 11 o1d ol 1potio11 o1t

MINIMUM 1) 10 & a0 4l 1Y 910

i

~ 0 ~

=0
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11

11
11

v o1n 1L 12 13

11 11 11 11 11 11

tl 11 11
o7
T 7
131
3 3 3
303 3
13 3
33 3
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5 6 *
5 35 6
7T 6 6
6 5 5
° 8 7
T 17
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3 9 8
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10 10 10
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72 SKAGIT RIVER BASIN
12200500 SKAGIT RIVER NEAR NOUNT VERNON, WASH,

LOCATION, --Lat 48°26'40", long 122°20'25", in SW{SE} sec.?, T.34 N., R.4 E., Skagit County, at U.S, Interstate
Highway 5, 1,200 ft downstream from gaging station, 1 mile north of Mount Vernon, and at mile 15,6,

DRAINAGE AREA.--3,093 sq mi, of which 400 sq mi is in Canada,

PER1OD OF RECORD.-~Chemical analyses: July 1959 t® September 1968,
Water temperatures: July 1962 to September 1968,

EXTREMES, --1967-68:
Water temperatures: Maximum, 15.0°C July 28-30 and several days during August; minimum, 3,0°C Jan. 28 to
Feb. 2.

Period of record:
Water temperatures: Maximum, 16.5°C Aug. 8, 9, 30, 31, 1963; minimum, 2.0°C Dec. 17, 1964.

REMARKS, --Temperature recorder at gaging station 1,200 ft upstream from sampling site,
CHEMICAL ANALYSES [N MILLIGRAMS PER LIVER, WATER YEAR OCTOBER 1967 YO SEPTEMBER 1968

MEAN MAG- P0-
Ols- CAL- NE- TAS- BICAR- CAR-
CHARGE  SILICA CLUM SLUM SODIUM SLUM BONATE BONATE  SULFATE
DATE (CFS) isto2) ca) (MG) iNA) 1K) {Hca3t Lco3) {504}
OoCT.
17..0 6490 5.3 6.0 1.1 1.0 4 22 a 4.0
NOV.
lases i9400 T.2 T.0 1.2 1.1 6 26 ] 4.0
JAN. .
[+]: Y 13000 Be Be4 1.7 2.0 6 32 ] 4.6
23440 36100 5.7 5.7 1.2 1.1 .5 22 Q 4.2
FEB.
OBasw 20800 6.6 7.2 1.4 1.4 b 28 a 3.8
MAR &
19¢ee 16500 6.4 7.9 1.8 1.3 .5 32 o 4.0
APR.
22400 12200 7.0 8.5 1.6 1.5 -6 34 ° 4.0
MAY
Obese 18700 Te4 7.1 1.3 1.3 5 27 o 4.8
JUNE
O4e0e 37300 4e9 4.6 B 1.0 6 19 [¢] 2.6
JuLy
[ TP 23500 540 5.5 .9 1.0 o4 21 o 3.6
AUG.
Cbese 13600 4.9 5.4 1.0 L.4 6 22 o 4.0
SEPT.
10... 3590 5.8 6.1 1.3 L4 6 24 ¢ 4.8
DLS~ SPECI~
SOLVED NON— FIC
SOLLDS CAR- COND-
CHLO- FLUO- (RESI- HARD— BONATE UCTANCE
RIDE R{OE NLTRATE DUE AT NESS HARU- {MICRO~ PH COLOR
OATE ({8} (F) (N3 180 C)  (CAMG) NESS MHOS)
ocT.
1Teas 5 ol 3 30 20 2 45 7.2 10
NOV .«
14e.s .2 oL -2 4l 23 1 51 T.4 10
JAN.
o1: Y 9 oL .1 48 28 2 64 7.3 5
23... o7 ol .2 33 19 1 45 7.2 S
FEBa
[o]: A 5 .1 .2 38 24 1 56 7.1 10
MAR .
19... 4 .1 .2 41 27 1 59 7.3 5
APR.
22400 .5 -0 ol 42 28 o 66 Te2 5
MAY
Obese 4 .l .2 37 23 1 54 7.3 5
JUNE
Q4ees -3 -0 .3 25 15 ] 36 7.1 10
JuLy
16ev. .2 .l .2 29 17 o 41 7.1 5
AUG.
0bees .7 -0 o3 30 18 o 45 7.1 5
SEPT.

10ees 3 «0 oL 32 21 1 48 7.2 0



MONTH

OCTOBER
MAX TMUM
MINIMUM

NOVEMBER
MAXIMUM
MINTMUM

DECEMBER
MAX IMUM
MINIMUM

JANUARY
MaX IMUM
MINIMUM

FEBRUARY
MAX TMUM
MINIMUM

MARCH
MAX IMUM
MINIMUM

APRIL
MAX TMUM
MINTMUM

MAY

MAX IMUM
MINIMUM
JUNE
MAX IMUM
MINIMUM
JuLy
MAX [MUM
MINTMUM
AUGUST
MAX IMUM
MINIMUM
SEPTEMBER
MAX [MUM
MINIMUM

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

DATE

12 3 &
12 12 12 12
12 12 12 11
9 9 9 8
9 9 8 8
T 7T 17
T T 7
6 6 5 5
€ 5 5 5
3 4 4 4
3 03 4 4
6 6 6 6
6 6 6 6
7 8 8 8
7 71 8 8
9 9 1¢ 10
8 8 9 9
11 9 910
? 8 8 9
13 13 13 13
12 12 12 12
15 15 15 14
14 14 14 14
14 14 14 14
14 13 13 1

SKAGIT RIVER BASIN

12200500 SKAGIT RIVER NEAR MOUNT VERNON, WASH,--Continued

coLi-
FORM
(PN

2400

24000

11000
290

2400

70

coLl-
FORM
(coL-
ONIES
PER
100 ML)

TOTAL
CHRO—

MIUM

(CR)

COPPER

(cul

(°C) OF WATER, WATER YEAR OCTOBER 1967

TEM-
PERA- Dis-
| TURE SOLVED
(DEG C) OXYGEN
Lo L1.0
9 11.3
4 12.3
6 12.2
4 12.5
6 12.4
9 12.5
7 12.2
|n 1.1
13 11.0
13 10.2
13 10.8
TEMPER ATURE
S & 1T 8 910
11 1L 11 11 12 12
11 11 11 11 11 12
8 8 8 8 8 8
8 8 B 8 8 8
T 11117
T YT 7
5 5 5 5 5 5
5 5 5 5 5 5
4 4« 4 4 5 5
4 4 4 4 4 5
6 6 6 1 1 7
6 6 6 6 1 7
8 8 7 8 9 9
8 7 7 v 8 9
g 910 10 11 11
8 9 8 10 911
1C 10 10 9 10 10
1010 9 9 910
13 13 13 13 (3 13
12 12 13 13 13 13
14 14 14 14 14 15
13 13 13 13 14 14
14 14 13 14 14 14
13 13 13 13 14 13

1 12

12 12
12 11

~N~ wwm w 0N &
& Ve co oo

®
~

i1 1
1110

10 10
10 9

13 13
13 12

15 15
14 14

14 1
13 1

13

11
11

EYEVIEF SV XV IRV ¥-S

~~

12
12

15
14

i3
13

DAY

14 15 16

11 11 1}
111

° 0

9 9
9 9

[LEV RNV EvY
aw
w

e
wa

N~
~ S
EYEVER Y

~-
~w
®

9 I1 11
9 9 11

1C 11 11
9 10 11

12 12 12
12 12 12

14 13 13
13 13 13

13 13 12
13 12 12

u
11

&8 vV uwe @0

~~

12
11

11
11

i3
12

13
13

I ¥4
11

11
188

NN AV v o0 o

o

12
11

11
1

13
13

13
13

12
11

19

11
|88

PV UV e o®

~

12
1u

11
11

13
12

13
13

1L
11

20

we uwm we ox

~=

12
11

13
13

11
11

21

1
10

0 WV ww e®

=

0o ®o

11

i3
12

13
13

11
11

ZINC
tZN)

BORON

18)

TO SEPTEMBER 1968

22 23 24 25 26 27

VO NN e WG v o

© o

11
11

13
13

13
12

1t
11

e v @m® 00

LX)

~~

11

i3
13

12
12

11
11

NN 00 00 WV ®® 0O

@0

12
11

14
13

13
12

i1
11

~® a0 p0 Uw BB 0O

@@

11
10

12
12

i4
e

13
12

1 ¥4
11

N® 00 &P WO ~N® 00

® 0

11
12
11

14
14

13
12

12
12

Qe £F 0O N~ 0O

~

1l
11

14
14

13
13

12
12

28

NN ®mo

EX S

oo

o~

1L
¢

11
11

15
14

13
12

12
12

26

oo

W

EX-N

1L
11
i

11
n

15
14

13
13

12
1l

e ~ww~w ®mo

W

11
1

12
11

15
14

13
13

11
1

31

14
14

14
13

AVER-
AGE

ww wwn o

~~

10
10

1l
10

13
13

14
13

13
12

73



74 SAMISH RIVER BASIN
12201507 >AMISH RIVER NEAR BURLINGTCY, WASH,
LOCATION,--Lat 48 32'35", long 122°20'00", in SEiSE% sec,6, T.33 N,. R.4 E,, Skagit Cvurt., at Washington State
Fisneries fish trap, 0.2 mile upstream from bridge on U.S, Highway 99, 4.2 mile downsiream trom Friday Creek,
1.3 mile upstream from gaging station, 4.9 miles north of Burlington, and at mile 1U.o.

CHAINAGE ARREA.--%7.8 sq mi,

PERIOD OF RFCCK  --Chemical analyses: July 1959 to Julv 1960, Octnher 1966 tc September 1968 .

CrrAICAL ANALYSES 10 MILUIGREMS FFR LITS, WATFR YEAR COTUBER 1967 T0 SEPTEARFR 1956

War— PO~
i€ Tas- B10AR~ car-
siclca Sty SU0TUM stum BUNATE  BONATL  suULFATH
T f5102) (MG) Al (K} (+C03) tens3y 1504}
T,
1. e I 8.5 2.8 N -8 35 0 2.2
NUY
Le. 227 8.2 7.7 24 3.2 .7 30 0 6.8
I8,
AT R 372 .2 7ot 2.5 3.1 .6 26 bl 5.0
PER 462 6.1 5.9 N 2.7 .5 22 o Sek
Fie
LN 326 5.9 ) 1.9 3.0 -5 4 0 5.2
MAR
1%... aist 5.7 5.8 2.2 2.9 .6 27 0 L3
AvR-
: 274 5.5 6.7 2.2 248 o 29 0 2.8
May
9T 241 0.2 han 2.0 2.5 .5 21 Y 4.8
JUNE
PR 2 6.3 5.5 I 2.3 -n 27 ) .2
Civ
: ce? 7.8 a4 cob .7 3z B 5.2
. e il It 4ol 3.7 N 54 0 6.0
L . A 11 i “e2 3.6 -3 B 0 5.6
DIS- SPECE-
SULVE NON- FIC
SOLIL S raR- COND-
CHLI- FLuo= (Esl= BUNATE UCTANCE
R1DE REHE JITAAT WE AT HARD~  (MICKU~- oH COLOR
SaTe iy 52 T 18D €1 (L4,Mu)  NESS HHOSY
uCT.
1Tenn 2.7 .0 .- 55 33 4 37 7.5 20
NUV.
[N lao Y 2.4 59 2 s 13 7.4 20
JANG
UL P 3, .1 o7 56 24 ' 70 7.2 23
23, 7. .1 3.4 &1 22 4 61 7.0 10
Fes
[ER NS .1 - 45 N 5 ne Tas a
N
- L1 5.0 44 26 - 5 7.1 10
cen .1 - . re K - cat 5
.. [ .1 2.4 “a 25 3 . 20
Lo .1 2.3 47 25 3 ad 0. - 30
Sl
1o oL 2.2 54 30 4 70 0.9 40
Al
9o 2.1 .l 5.2 79 45 0 107 Tot 10
sl T
.ee 1.9 .1 2.6 70 48 3 107 7.3 5
coLi-
FM
ToM— FEAuN ToTAL
FERA~ DIs wOLi= ONIES CHRO-
TURE SQlic. FORM PER MIUM COPPER LINC
DATE (UEG T} OXYWEN [MPN) 100 ML) (CR} vl (IN)
10 10.6 4600 -- - - —
10 10,5 2400 - - - -
- 12.0 430 -— - —_— -
' 1.3 210 -- - - -—
e 4 12.3 2huL — — — _—
Veus 7 12.1 23D -= - - -
[
i3a.. a 12.8 - - 3100 - - .
MAY
GTuea a 118 s 560 - - -
SUNE
04.un 11 1.6 - 830 ~00 -00 -00
JuLy
16,0 2 10.5 - 2700 - - -
AUG.
06 ... 2 11.2 - 7000 - - -
SEPT.

13e.- ta 10.5 = 1000 = — ==



WHATCOM CREEK BASIN

12202500 WHATCOM LAKE NEAR BELLINGHAM, WASH.

LOCATION.--Lat 48°45'45", long 122°25'10", in SWSW} sec.22, T.38 N., R.3 E.,, Whatcom County, at bridge on
Ha

Electric Avenue, 2.7 miles east of Bellingham City 11,

DRAINAGE ARFA,--55,9 sq mi (at gaging station at outlet of lake),

PERIOD OF RECORD.--Chemical analyses:

REMARKS, --No discharge records available.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

MAG~ PO-
CAL- NE- TaS-
SILIcA CIUM SIUM SODIUM S1V!
DATE (102} 1ca) [MG) INA) 1K}
0CT.
1.9 4.9 1.8 3.3 o
1.8 5.2 1. 3.0 -4
1.5 5.0 te 2.9 G
1.8 5-0 1.6 3.1 o5
1.3 4.9 1.6 3.0 .5
.9 5.2 1.7 3.0 5
2.3 5.4 1.7 3.1 -5
2.2 5.8 1.9 3.t .5
1.1 5.4 1.6 3.0 .5
1.8 5.3 1.7 3.3 -8
1.7 5.3 1.7 3.0 .3
o1s—
SOLVED
soLfos
FLYO- [REST—  HARD~
RIDE NITRATE DUE AT NESS
OATE 1F} {NO3) 180 C) (CA,MG)
ucT.
17440 .1 .2 32 20
JAN.
0Bsuw PR3 3 42 21
234en .1 <8 29 19
FEB.
0800 Bt .8 3 19
MAR.
19.44 .1 .0 30 19
APR.
2340 .1 .5 36 20
MAY
V7. .1 -3 44 21
JUNE
Chave -0 -2 37 23
JuLY
loeae o1 -1 37 20
AUG.
U6.ee -1 .5 34 20
SEPT.
10.e0 .0 .3 34 20
cotl~
FDRM
TEM~ (COL=~
PERA— DIS- coLi- ONIES
TURE SOLVED FORM PER
DATE (DEG C) DXYGEN {MPN) 100 ML)
occr.
17... 14 3.2 36 -
JAN.
0B... 5 11.8 9t -~
23... 7 12. 440 -~
FEB.
0Baue 6 12.3 430 -
MAR.
19¢ea 8 12.3 30 -
APR.
23440 10 11.9 - 761
MAY
07,4 il 1.4 - 620
JUNE
04aen 18 10.0 - 150
JuLy
t6... 20 9.6 - 2100
AUG.
06ass 20 7.8 - 850
SEPT.
10... 20 3.5 - 210

October 1964 to September 1968.

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

BICAR— CAR- CHLO-
M BDNATE BONATE SULFATE RI1DE
IHCD}) 1C03) 1504) (K91 8)
24 0 4.8 2.1
21 ] 544 2.5
21 o 5.2 2.0
22 o 5.0 1.5
23 o 4.4 2.3
24 0 4oh 1.6
24 0 4at 2.0
26 o 6.4 .9
24 o 5.2 l.5
24 0 5.0 2.0
25 ] 5.2 2.0
SPECI-
NUN~ FIC
CAR- COND-
BONATE UCTANCE
HARD- {MICRO- PH COLOR
NESS MHOS)
o 56 T.0 5
4 55 7.2 20
2 55 T.4 5
1 55 6.9 5
M 58 7.0 5
1 57 7.1 5
1 57 7.1 5
3 61 1.0 io
1 55 6.8 10
1 58 6.8 0
o 58 7.0 0
TOTAL
CHRO-
MIUM COPPER ZINC BORON
(CR) wy [¥4.3] 8}
-00 <01 00 00
«00 .00 00 -
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NOOKSACK RIVER BASIN

12207200 NORTH FORK NOOKSACK RIVER NEAR DENING, WASH,

LOCATION.--lat 48°52'25", long 122°08'55", in NW}NW} sec.15, T.39 N,, R.5 E,, Whatcom County, temperature

recorder at gaging station 1 mile downstream from Coal Creek, 4.5

DRAINAGE AREA,--282 sq mi.

PERIOD OF RECORD, --Water temperatures:

EXTREMES.--April to September 1968:

Water temperatures:

MONTH

APRIL
MAX TMUM
MINIMUM
MAY
MAXTMUM
MINIMUM
JUNE
MAX{MUM
MINIMUM
JuLy
HAXTMUM
MINIMUM
AUGUST
MAXIMUM
MINIMUM
SEPYEMBER
MAXTMUM
MINIMUM

8111 9 8
6 & & & 5
8 7 10 11 12
6 6 7

13
10

April to September 1968.

Maximum, 16.0°C Aug. 1, 2, 9, 10; minimum,

TEMPERATURE (°C) OF WATER, APRIL

7 8

12 11
6 1

1 9

8

14 14
9

14 15
8 9

13 13
10 9

DAY

9 10 11 12 13 14 15 16 17

14 13
9 10

11
10

12 11 10
9 9 8

12
13
0

11
9

13

12
9

® 0

4.0°C Apr, 20-22,

TO SEPTEMBER 1968

19 20 21
7T 810
5 4 &
10 8 9
7 1 6
13 12 10
g8 7 8
12 12 13
9 8 8
1212 11
9 9 9
10 10 11
T 17

22 23 24

oo »o
~o o0
o ®

10
7
9 13 13
8 7 8
13 14 15
8 9 9
11 11 12
9 9 8

8 11 12
7 8 8

12213100 NOOKSACK RIVER AT FERNDALE, WASH,

27

~o © o

~w0

20

31

LOCATION (revised).--lat 48°50'45", long 122°35'15", in NE}NW} sec.29, T.39 N., R.2 E,, Whatcom County, at
0

Mountain View Road bridge &t Ferndale, 300 ft upstream from gaging station, 1.

Temmile Creek, and 5.9 miles upstream from mouth,

DRAINAGE AREA,--786 sq mi, of which 48.9 sq ml is in Cenada.

PERIOD OF RECORD, --Chem:cal analyses:

October 1961 to September 1968.

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

ME AN
[
CHARGE
DATE (CFS)
ocT.
3770
4050
2910
8940
4300
3420
2330
3110
O4ann 9120
JuLy
16.-. 4400
AUG.
0beee 2090
SEPT.
10... 1600

STLICA

(s102)

8.9

CAL-
Cium
1ca)

8.6

MAG-
Sium
(MG)

2.9

3.2

3.1
2.4
2.2
2.6

3.2

SODIUM
(NA)
2.0
2.8

42
2.3

2.9
3.1
2.8

2.3

?g.S— BICAR— CAR-

Stum BONATE BONATE
iK) {HCO3) (co3)
38 0
.6 38 o
.7 41 o
o7 32 0
6 40 0
41 o
-8 4«7 o
.5 39 o
.6 21 o
o4 29 o
<5 33 [
.5 38 o

SULFATE

{5041

6.2
10

11
8.8

8.6

mile downstream from

miles northeast of Deming, and at mile 3.6.

AV ER-
AGE



NOOKSACK RIVER BASIN

12213100 NOOKSACK RIVER AT FERNDALE, WASH.--Continued

CHEMICAL ANALYSES [N MILLIGRAMS PER LITER,

CHLO- FLUD-
RIDE R1DE NITRATE
DATE L) (F) (NO3)
ocT.
17... L4 .1 -8
NOV.
| LN 1.7 .1 -8
3.6 .2 1.3
2.4 .1 l.1
08ese 3.0 oL 1.2
MAR.
19... 2.1 .1 1.0
APR.
23... 2.2 -1 .7
MAY
07eee 1.3 .l .4
JUNE
O4uue .9 -1 .6
JuLy
16.a. .8 -1 -3
AUG.
D6.se 1.3 .1 o3
SEPT.
10... -8 -1 4
TEM~
PERA~ DIS—- coLli-
TURE SOLVED FORM
(DEG C)  OXYGEN  (MPN)
1o 10.8 430
9 11.2 4600
4 12.3 2400
7 (YT 4600
4 12.2 430
7 12.2 1500
Lo 11.5 -
7 1.9 -
10 10.8 -
1 10.6 -~
14 10.3 -~

15 10.0

DIS- SPECI-
SOLVED NON- FIC
SOLIDS CAR- COND-
(RESI-  HARD- BONATE UCTANCE
DUE AT  NESS HARD~  (MICRD-
180 C)  (CAsMG)  NESS MHOS )
49 34 4 82
67 38 7 9
72 46 8 112
50 34 8 78
60 38 s 92
61 40 7 94
68 45 7 104
59 36 4 83
47 30 8 70
43 28 4 63
54 35 8 81
58 41 10 90
coLi-
FORM
tcoL- ToTAL
UNIES CHRO-
PER MIUM COPPER ZINC
100 ML) (CR) (cu) Ny
- .00 .ot <00
212 - - -
360 - - --
810 <00 .00 .00
900 - - --
3400 - - -
940 - - -

PH COLOR
7.6 10
T.a 10
7.3 io
7.2 s
T. 10
7.2 5
7.5 s
7.2 5
7.0 10
7.3 10
7.2 5
7.8 o
B80RON
18
.02

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

77
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10501830 A ITanAs FT

2 SENEIMEY se.,21, 7,88 X., R,?8 w., Lincoln County, at gaging sta-
3 trean [rom Suliivan {(reck, 1.1 miles southwest of Rexford,
13l 260,35,
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. n [ 1% foes Dzo. 21,
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MEAN
DISCHARGE
DAY {CFS}
1 3860
2 3860
3 3640
4 3570
5 3560
6 3550
7 357C
8 348C
9 330
10 3380
i1 3450
12 3sec
13 3970
1e 4n00
15 «020
1o 368C
17 378¢C
18 360C
19 3640
20 3780
21 3650
22 351¢C
23 345¢C
26 3510
25 3sie
26 3600
27 3800
28 380C
29 387C
3¢ 5170

31 -

TOTAL L1179¢C

ME AN
,  LISCHARGE
DAY (CFS)
1 2840C
2 27500
3 26500
4 30100
H 3190¢C
6 3350C
7 35200
8 36700
9 34800
10 3280C
11 31600
12 290¢c0
13 2e3cc
L& 27000
15 23100
16 2010C
17 18800
18 1760C
19 1630C
20 1630C
21 1740C
22 1874¢C
23 17400
24 16500
25 16500
26 1540¢C
27 1470C
28 1430C
20 L1420¢
30 14200
31 13800

TOTAL 72000C

KOOTENAI RIVER BASIN

12301500 KOOTENAI RIVER NEAR REXFORD, MONT,--Continued

DAILY SUSPENDED SEDIMENT,

APRIL

MEAN

CONCEN~
TRATION

(HG/L)

1t
191
7

®w

PO ~Na rbNOw0

~
~NC O W

Juty

MEAN

CONCEN=
TRATION

(MG/L)

LOAD
(TONS)

Lo
e
69
%8
77

LoAD
(TONS}

4600
4400
4800
5400
7200

8500
860C
9500
7100
£30C

480¢
5200

480

111550

TDTAL DISCHARGE FOR YEAR (CFS—DAYS)

TOTAL LOAD FDR YEAR (TONS)

MEAN
DISCHARGE
(CFS})

8500
106C0
10000
L0100
10500

11500
L0900
10100
947C
9470

10200
11800
15000
15000
22500

21200
20200
2150C
26200
27100

30600
34800
42000
43400
42900

35800
36000
35300
36400
ar70C
37400

703940

MEAN
DISCHARGE
(CFS)

13000
12200
1180C
11800
11700

11700
11700
11200
10400

9820

9440
9400
9400
9220
9280

10100
10900
9860
954C
9220

9010
9040
8950
8440
8260

1930
8410
8680
8980
8650
8170

306200

MAY

MEAN

CONCEN-
TRATION

(MG /LY
140
130
46

39
7

92

AUGUST

MEAN

CONCEN=
TRATION

(MG/L}

LOAD
{TONS)

3200
3700

690

9700
L2000

5700
3800
%500
10000
13000

L7000
30000
480Q0
40000
21000

12000
9700
8800
9800

L2co00
9300

295140

LOAD
(TONS}

630
430
320
320
320

320
440
L1207
510
270

250

MEAN

DISCHARGE

CFS)

34800
34200
50000
62100
59800

49600
43400
43500
43600
45700

48200
50200
50400
45200
38400

3320C
30900
31600
35100
42300

%7600
42300
37500
35600
338nn

34500
39500
45200
40900
33800

1262700

MEAN

OISCHARGE
(CFS}

7840
7790
7790
7590
7310

7060
6860
7090
7420
7200

6840
6860
6750
6570
6890

6780
6700
7009
8230
8680

844N
8080
7820
7590
7560

7480
7650
8080
841N
8200

226670

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

JUNE

MEAN

CONCEN-
TRATLION

(MG/L)

70
80
610
810
550

SEPTEMBER

MEAN

CONCEN-
TRATION

MG/ L)

8
Lo
8
9
11

VwoeO®

LOAD
(TONS)

6600
7400
82000
150000
89000

43000
20000
14000
14000
16000

6700
4900

5300
12000
24000
15000

7600

704400

LGAD
{TONS)

170

300

230
130
190
1580
120

300
230
220
210
13¢

5170

3965630
1149880



KOOTENAI RIVER BASIN
12301500 KOOTENAI RIVER NEAR REXFORD, MONT.--Continued

SUSPENDED~SEDIMENT DISCHARGE AND PARTICLE SIZE, WATER YEAR OCTOBER 1967 TD SEPTEMBER lyox

81

{METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED: N, IN NATIVE WATER; Py PIPrT; S, SECWDS

Vy VISUAL ACCUMULATION TUBE; W. IN DISTILLED WATER)

WATER PARTICLE SIZE
TEM- SUSPENDED METHCD
PERA- CONCEN= SEDIMENT PERCENT FINER THAY THE SIZE ([N MiLLIMETERS) IMDICATED cF
TURE DISCHARGE TRATION DISCHARGE ANBLY~
DATE TIME (°C) (CFS) {MG/L) (TONS/DAY) 4002 4004 4008 « 016 ¢03]1 +062 4125 2750 50U 1e00 ¢»00 SIS
JUN 7, 1968 1300 9 42700 169 19500 - 11 - 48 bl &7 92 38 100 - b CEASH
12301850 KOOGTENAI RIVER AT WARLAND BRIDGE, NEAR LIBBY, MONT,
LOCATION, --Lay 48°307'00", long 115°17'02", in NWINE}NE} sec,34, T.32 N., R.28 ¥., Linccla County, temperaturs
recorder at gaging station on right bank at county road bridge, 0.1 mile downstream frum Barron Creek,
14.5 miles northeast of Libby, and at mile 228.6.
DRAINAGE AREA.--8,892 sq mi.
PERIOD OF RECORD, --Water temperatures: June 1962 to September 1968 (seasonal records only',
EXTREMES.--1967-68:
Water temperatures: Maximum, 18.0°C on several days during July and August.
Period of record:
Water temperatures: Maximum, 20.0°C Aug. 14, 15, 1963.
REMARKS, --Recorder removed Nov. 7 to Apr. 1. Records furnished hy Corps of Engineers, U.S, Army.
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
Day
AV &R~
MONTH 1 2 3 4 5 & 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 a4t
OCTOBER
MAXIMUM 13 12 12 12 11 31 11 33 11 11 11 11111110 ¢ 9 9 9 9 8 8 8 ® 7 7 7 & o & 7 ¥
MINIMUM 1010 9 9 8 @ 8 8 8 9 9 9 8 8 7 7 T 1 1T 6 6 6 6 4 &« 4 4 3 3 3 3 b
NOVEMBER
MAXIMUH 7 7 6 6 4 4 == == =w ;o o= ne oo = em o - -— - . mm e em wm e e- -—
MINIMUM 4 4 3 2 2 ] == == == == = s e = o oo — - - g -
DECEMBER
MAXIMUM == == =x —= w= =c =% c= 2o o oo me e mm wm em mm e e = me e me me e me e e e e = -
MINIMUM == == oo o oo me e o 2e o m o e = e o m mm e e e e mm me me e mm e e e == e
JANUARY
MAKIMUM == == =e o= om0 oo oo o oo oo me e oo mm e mm = e e mm e e —— . mm e e em e
MINIMUM <= == = oo — “m o mm e m am e —m e v me e mm mm m— am m e e e e e
FEBRUARY
MAKIMUM  —= == == o= oo o e e e oe oo e o e em n oo — o - - e e e e e
MINIMUM == == == == oo mo oo me oo o me m am mm e — —— - - e ee e
MARCH
MAXIMUM == == =v o= —= == e e - - - T S e e me -
MINIMUM  ~= == oo ew om oo —— e e e e em me s me o c ke e mm e mm e me -
APRIL
MAXIMUM ~-- 7 7 7 T 7 9101010 8 7 7 7 7 7T 8 8 % 9 9 910 9 11 12 13 1l¢ 8
MINIMUM ~- 6 5 5 & & & 7 8 7 & 6 5 5 5 6 & 6 1 7 B 8 8 9 8 4o il -~ &
MAY
MAXIMUM 12 13 10 10 10 9 16 11 11 13 11 11 311 11 11 If 11 11 11 11 1! 9 1¢ 1C¢ 10 10 11 11 1v 10
MINIMUM 10 9 8 9 8 3 g 9 910 9 9 9 9 9 9101010 ¢ B8 8 2 8 ? 9 9 3
JUNE
MAXINMUM 11 11 11 11 10 10 11 11 11 X! 11 11 10 11 12 13 13 13 13 12 I1 12 13 14 14 14 12 16 -- 11
MINIMUM 8 9 9 8 8 8 91010 9 9 8 8 9 10 1) 1212 11 10 10 10 11 12 13 1+ 9 9 -~ 3

JULY
MAXIMUM 12 13 14 15 16 16
MINIMUM 9 11 12 13 14 14
AUGUST
MAXIMUM 17 18 18 18 18 18
MINIMUM 15 16 16 17 16 16
SEPTEMBER
MAXIMUM 16 16 16 15 14 15
MINIMUM 14 14 14 13 13 13

16 16 16 16 16 14 14 14 14 14 15 15 15 15 16 15 16 16 17 18 15 1¢ 17 15
14 14 14 14 13 13 12 12 13 13 13 14 14 14 14 13 14 14 14 16 16 le 1% 13

18 17 L7 17 16 16 16 15 14 14 14 16 16 16 14 15 16 16 16 16 16 16 1o le
16 16 16 15 15 15 14 13 13 13 13 13 14 13 13 13 14 14 14 14 14 14 1= 1«

16 16 16 16 16 16 15 14 13 13 13 12 12 10 9 11 11 12 12 1Z 42 12 -~ 13
14 14 14 16 14 14 13 12 1212 11 11 9 8 2 8§ 9 1C 11 11 il i1 -- 1z




82 KUOFENAL AIVER BAS ¥
125330 XOC3FNAY PIVRR BELOW TIBBY MM, NEAR LIBBY, MONT,

LATATION, - Lat 48 327007, long 3158197207, in SENF} sec.17, T.30 N,, R.29 W., Lincoln County, on downstream side
Of bridge, 3.5 mile. dowastroan from 1ibbv Dai, 17 miles cast of Libby, and at mile 218,2.
DRAINAGE AREA,--9,V17 sg nmi.
TERICD WF RECOPU. -Cheplcal enalises: June tn Septrmber 1947 (roscellaneous), October 1967 to September 1968
(daily}.
Water temperatuie
Sediment record
EXTRIMLS, -~1967 -6
Dissulved solids: NMaximum, 333 mg 1 F,
Harduess: Maxituam, 265 mg’l lec, 14-3
Spec f1c contuctan er Maximum duilv,

vrtobes T9RT to September 1968,
Ocetober 1987 f0 Septirhe r 1668,

ob, 1-26; minimum, 121 mg/l June 1-30.
1; mimmum, Y9 mg. ! July
525 micromhos Dec, 24; mimimum daily, 195 micromhos July 7.

CHEMTCAL ANALYSES Iiv MILLIGZEMS 2FF LITCR, &ATER YFAR I TORER 1967 TO SEPTEMBER 1968

MEA . HAG— P
015- CAL - it - TAS- BICAR~ car- CHLO~ FLUO-
CHARLE 510 [CA TGN M Sy UM SCD UM STuM AONATE  BONATE SULFATE  RIDE RIDE
DATE LS ey iFF) (CAY (ST [UTY] Ky (HCD3Y (L0 1504) (148} F)
LCT.
u3-15 Suil 6.1 - &1 12 EN 1.¢ 140 o 85 1.9 1.4
l6-24 4560 5.0 - 50 12 5.1 .6 138 ] 82 2.2 1.4
25-31 an30 5.7 - SR 1o 3.0 -6 142 . 78 1.9 1.3
HUV.
Ui-U3 4%30 5.7 58 12 3.0 f 142 o 78 L9 1.3
V- 1n 4620 5.2 - 40 It 3.0 N 136 0 39 1.8 -4
11-24 4080 6.3 65 &} 3.2 1.0 144 o 92 2.1 1.6
27- 40 3060 7.1 - o I 3.5 .8 158 0 101 2.1 1.5
UEL.
oL-13 3200 Sae -- 72 14 3.5 .9 152 0 106 3.6 .7
14-31 2460 $ua - a2 1= 3.7 .9 160 0 126 3.2 .8
JAN.
0114 2150 8.9 -- Al s 3.9 .7 140 [ 128 3.0 .8
15-31 3350 9.2 - 79 14 3.7 1.2 164 0 17 3.2 .8
FEB.
Ut .6 3240 B.u - 79 14 3.8 -8 152 0 125 3.4 2.3
27-29 3632 7.7 - 73 13 4.3 .3 140 0 113 2.0 2.0
MAic.
01-26 3630 7.2 -- 73 13 3.3 -9 140 0 113 2.0 2.0
21-31 3950 nel -- 67 12 a2 1.0 143 0 94 2.0 1.5
Wl
Gioo 3950 6.1 &r 12 3.7 1.0 143 o 94 2.0 L.5
04 3 3097 5.7 - o 12 3.4 .8 143 o 98 1.9 1.8
MAY
01-12 L1400 (%3 43 8.5 2ol .8 s o 50 L& -9
13 31 ) ael - 39 Haon L4 .6 104 0 26 -8 .5
Juie
J1-30 42100 3.5 .- 30 [ 1.4 .3 104 o 22 .8 .5
JuLY
Ul-14 3060) 4.2 - 29 6.5 1.2 .5 98 o 23 .8 o4
15- 41 16909 4.5 -- 33 2.6 1.4 -9 i o 10 L.l .4
AUL.
ul-1H 12409 4.2 - 36 7.7 2.1 5 120 0 32 1.7 4
19-41 BT 5.0 - 4R 1] at 1.0 130 o 60 L.9 1.1
SERT.
aLut 7130 fal - a2 11 2.6 .7 130 a T 1.8 1.3
lo-3y A0 [ - 4y 1o 2.2 “a 125 o 41 1.5 1.2
;UD~P~V’,~ - 4. - 43 Sl 1.9 o6 115 Q 43 1.3 T
TIPS
WID. NG v 6.2 - 5o 11 2.8 o 134 0 76 2.0 .9
TONS
PER DAY L&t —- P21 250 SR 18 3450 ] 1290 38 21
ANALYSES Gi ADDITIONAL SAMPLES
(DISCHARGE AT TIME OF SAMPLING)
HiTa
1lee- 4790 -- - - - - - - - - - -
NOV.
07ens atag -- - - - - - - -- — - -
bEL.
15440 1950 Ton 2 at IS 3.8 7.0 164 il 133 2.6 2.0
Jai.
e R - — - - - - - - -- - -
Hak.
Tens 440 7.8 .24 71 12 3.5 .8 132 0 14 2.3 .9
APd.
PR 1eaq - - — - — - - —-— - - _—
AT
Mlaas 30930 - - -- - - - - —— - - -
Tans 37200 ta3 w33 33 Tal L. -6 110 [ 26 1.8 o4
Hne
L., 31000 i b - - - - - - - - -
JuLy
PPN L7590 - - - - -- - -~ - — - -
e

2%... 43 Sl P 49 o 2an -8 vt il 64 1.8 l.2



KOOTENAT RIVER BASIN

12301933 KOOTENAI RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT,--Continued

EXTREMES, --1967-68: --Continued
Water temperatures: Maximum, 19,0°C Aug. 10, Sept. 11; minimum observed, freezing point on mam days during

winter period.
Sediment concentrations:

solids, 338 mg/1 Dec. 15,

Maximum daily, 1,200 mg/} June 5; minimum daily, 1 mg/l Apr. 13.
Sediment loads: Maximum daily, 200,000 tons June 5; minimum daily, 12 tons Apr. 13.
REMARKS.--Daily samples for chemical analysis composited by discharge.
comprehensive definition of water gquality at thas station.

Thermograph records furnished by Corps of Engineers, U,S. Army.

Maximum observed during water year:

charge are given for Kootenal River at Warland Bridge, near Libby (station 12301850).

CHEMICAL ANALY

ORTHO
PHOS-
NITRATE PHATE
DATE INO3) 1PO&)
ocr.
03-15 2 -
16~24 .l
25-31 .1 i
NOV.e
01-03 el ==
04—10 .1
11-26 N
27-30 .2 -
DEC.
01-13 -0 -
14-31 +0
JAN.
ol-14 -0 -
15-31 <0 -
FEB«
01-26 <0 -
27-29 .3 -
MAR«
ol-26 -3 -
27-31 .2 -
APR.
01-08 .2 -
09-30 .1 -
MAY
ol~-12 .l -
13-31 .l -
JUNE
01-30 .2 --
JuLy
01-14 0 -
15-31 «0 -
AUG.
0l-18 o1 -
19-31 .l --
SEPT.
01-17 ol -
18-30 .1 -

SES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1948

DiS-
SOLVED
PHOS-
PHORUS
AS POR

Dis~

SOLVED

soL10S

(REST-

BORON BUE AT
{8} 180 C)
~02 252
~02 240
<01 239
.01 239
01 185
.00 315
.02 305
-N3 294
«03 330
-0D 329
03 318
.01 333
.01 299
.01 239
+00 274
00 274
400 217
.00 187
00 136
00 121
.00 126
=00 136
00 156
.00 2n0
.01 222
.00 163
.00 168
01 236
.08 -

ANALYSES

-00 338
.01 308
«02 132
.00 220

D1 5-
SALVED
SDLIDS
(TONS

PER
AC-FT})

.34
+33
.33

33
«25
43
W4l

<40
45

45
43

5
oal

sl
37

37
.33

22
.18

. 14A

o1
.18

.21
227

«30
.22

0fs-
SOLVED
SoLIDS
{TONS

PER

DAY)

3450
3tan
3120

3120
2310
3470
2520

2600
2370

2440
2880

29190
2930

2930
2920

2920
2980

5760
11500

13a0n

10300
62106

4550
4700

4270
3530

5010

HARD-
NESS

{CA MG

Zu3
200
196

156
147
215
230

236
265

263
255

254
234

234
217

217
218

142
115

100

99
118

128
162

173
lal

NON=

CAR~
BONATE
HARO-
NESS

132
121

129
119

119

39
101

SCOTUM
AD-
SORP—
TI10N
RATIO

.1
.1

.1
.1

SPECI-
FIC
COND-
YCTANCE
{MICRO-
HHOS )

406
390
389

239
s
419
449

B3

Additional samples were collected for more
Dissolved
Records of dis-

PH



KOOTENAI RIVER BASIN

12301933 KOOTENAI RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT,--Continued
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DAY jsln ) Nav DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 - 410 446 4Tl 485 448 428 331 216 197 237 338
2 - 309 436 417 480 457 405 327 203 199 243 338
3 399 3389 456 483 48l 45¢4 404 218 202 197 245 338
4 396 297 458 492 482 457 437 278 202 197 245 338
5 “02 266 437 486 482 44l 435 277 214 198 251 348
5 3e8 290 452 4B5 482 431 437 2712 203 199 258 348
7 372 293 436 486 419 419 416 275 207 195 260 349
R 391 301 437 477 4«77 422 368 273 213 199 256 350
° 351 302 441 414 463 424 448 297 212 196 258 349

10 397 305 423 465 460 442 445 300 209 210 263 348
11 398 409 442 4«83 463 440 %45 300 205 210 245 352
2 405 407 440 485 482 440 4ls 296 203 209 245 345
13 334 296 447 486 “B5 434 415 229 202 209 289 348
14 385 416 487 488 48B4 435 418 231 203 210 289 348
i5 389 415 497 459 487 444 401 235 200 222 289 348
. EXE) 4le 486 463 5Cs 446 401 228 225 249 289 348
1T ind 416 490 “s1 505 445 431 228 225 249 289 356
14 irt «09 510 486 579 435 435 218 209 248 289 287
9 3id 4la 511 «85 479 429 430 223 206 247 323 284
o 372 41y €49 484 88 430 429 225 207 249 323 284

N i1 399 507 440 “83 439 429 215 207 248 323 284

20 ELNY 48 505 4al 75 449 430 2 207 231 323 286

23 385 404 523 4813 458 439 458 202 207 231 325 284

24 4CS 403 52% 486 461 439 w«bb 208 206 230 325 284

25 343 405 485 417 «60 444 446 213 203 230 325 304

20 350 4C7 aTe 477 abl “28 458 2186 204 230 332 2117

27 35u «32 476 445 440 413 456 225 204 232 332 219

24 359 445 4846 473 450 414 415 216 212 244 332 217

29 393 442 465 475 452 409 “l4 214 207 263 340 217

3y LEN) 445 461 475 - «10 391 207 205 243 340 217

31 398 ~— 467 484 —— 12 - 213 ——— 241 340 -—

AVER- EL P4 326 471 475 75 434 «27 267 208 222 291 319
A
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(OMCE-DAILY MEASUREMENT)

DAY [P 4 NOV 134 JAN FES MAR APR HAY JUN Jut AUG SEP
1 - A0 0.0 0.0 0.0 3.0 - — 10.0 17.0 —
z —— 6.0 1.0 0.0 1.0 4.0 -—— —-— 10.0 7.0 ——
1 10.0 4.0 1.0 0.0 1.0 6.0 - 10.0 17.0 ——
- 11.0 4.0 1.0 0.0 1.0 6.0 -— 1.0 17.0 ——
< 1l.a 3.0 1.0 0.0 0.0 7.0 - - 14.0 17.0 —
¢ 3.0 1.9 0.0 0.0 €.0 —— —-— — 14.0 17.0 ——
' 1.0 9.0 0.0 3.0 6,0 - —— —-— 15.0 17.0 ——
’ 2e0 0.0 0.0 (P84 5.0 - - - 16.0 17.0 ———
. 2.0 0.0 2.3 0.0 .0 - 17.0 17.0 —
. 3.0 A 0.0 0.0 4.0 —-— -—— 16.0 - .
it 1n.n 2., 1.0 0.0 0.0 4.0 - -— -— 14,0 - ——
£2 iles 2.0 0 0.0 0.0 6.0 —— - 13.0 - -
13 9.0 w0 9.0 0.0 0.0 6.0 - 13.0 -—- ~—-
NS 5.0 % C 0.0 N.0 0.0 5.0 - 13.0 - -
1> 2.0 400 0.0 1.C 0.0 t.0 — iad 13.0 —— -
le 9.0 6.0 0.0 1.cC 0.0 6.0 - - - 13,0 —— ——
17 9.0 40 0.0 1.0 0.0 6.0 - 13.0 —-— ——
18 9.9 “.0 0.0 1.0 1.0 €.0 -— 14.0 — —
15 8.0 @0 0.0 1.C 1.0 6.0 - - - 15.0 - —

20 5.0 3.0 0.0 1.0 1.0 6.0 - — -—- 13.0 -— -
21 7.0 3.0 0.0 1.0 1.0 6. C - —-— - 14.0 — -
22 7.0 2.0 0.0 1.0 1.0 6.0 — — — 15.0 — —
23 7.0 2.0 1.0 1.0 1.c 1.0 -— - 15.0 — —
24 6.0 2.0 1.0 1.0 0.2 7.0 - 16.0 - -
25 6.0 1.0 1.0 1.0 13 7.0 —— 17.0 - —
26 60 1.0 1.0 0.0 2.0 7.0 - — ——— 17.0 -— -
27 2.0 1,0 1.0 0.0 2.0 7.0 - -— 18.0 - —
l8 5.0 1.0 1.0 0.C 3.0 7.C -— 18.0 -— —
A 5.0 1.0 0.0 0.0 3.0 7.0 — 18.0 —— -
kel 5.0 0.0 0. 0 1.0 -— T - 18.0 - Rt
31 Tes - 0.0 0.0 hdand 6.0 - - - 17.¢ - —
AVER- acs 3.0 G5 0.5 0.5 6.8 -— -— —— 1445 --- -—
AGE
TEMPERATURE (°C) OF WATER, APRIL TO SEPTEMBER 1968
THERMOGRAPH RECORD
DAY

mINTH 1 2 3 & 5 6 7 B 910 1L 12 13 1415 156 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 :ZER'

LPRIL
14 -~ 9

HAXIMUM == 5 8 8 8 8 8 & 9 1l 1L 1l 9 9 8 8 8 8 9 91011 11 11 1111 1L 12 14

MINIMUM =- 7 7 1 * 1 ¢ 7 1 B10 B 8 7 1 6 6 7 1 8 B 9 9 9 9 9 9101 13 -~ 8
HAY

MAXTMUM 14 L3 :2 12 12 LL 10 11 12 12 12 12 12 12 12 12 13 13 13

4INIMUM 12 1L 101110 9 9 9 911 1L 12 111l 9 916 1111
JUNE

wAXIMUM 1L 12 12 12 11 12 12 12 13 13 13 12 12 12 11 12 13 14 14 14 14 13 12 12 13 14 16 16 14 12 -~ i2

winIMg® 9 10 11 ¢ ¢ 10 10 10 11 11 11 1L L1 20 12 10 11 12 13 13 12 11 11 11 11 12 13 13 11 11 =- 10
SURT

FAKIMUR 12 13 == w= == == em oo == e e e =s ms s wn So oo s o == mn Ss me ms ms ew mw oS em o= oo

-

213 12 11 11 1L 11 11 12 12 12 1} 11
1110 9 8 9 9 40 10 9 9

MINIMUM 11 11 == == == == == == == == mm ms oo So me == e= mm em me ws m o ee e es es e =s mo es e

AJLUST

d"lAAHUH e ew om wm mm wm wm == ==~ 13 18 18 18 17 17 16 16 16 L6 16 17 17 16 16 17 17 17 17 17 17 18 -
MINIMUM = == == == == == == == == 1§ L6 16 15 15 14 13 13 13 13 13 16 13 13 13 14 14 14 14 14 14 15 -

SEPTEMBER

MAXIMUM 18 18 17 17 17 17 18 18 L7 18 19 18 17 17 16 16 15 15 14 14 13 12 11 12 13 1% 15 13 13 13 -- 15
MINIMJM L5 35 i+ 14 14 16 14 14 16 1% 14 15 14 14 13 13 13 121211 9 % 9 910 11 11 11 il 11 -~ 2



KOOTENAI RIVER BASIN
12301933 KOOTENAI RIVER BELOY LIBBY DAM, NEAR LIBBY, MONT.-~Continued

DALLY SUSPENDED SEDIMENT, WATER YFAR NCYCBER 1967 YO SEPTEMBER 1958

QCTNRER NOVEMBER UECEMBER
ME AN ME Ak MEAN
MEAN CONCEN= MEAN CONCEN=- MEAN CUNCEN~
DISCHARLE  TRATION LOAT D1SCHARSE  TRATION LLaD PISCHARGE  TRATION LOAD
oAy (CFS) {MG/L) LTONS ) {CFSY (MG7L) LT00S) LCFS) (MG/L)y (TONS)
1 4s20 15 2ne 4590 12 150 3230 43 380
2 4920 17 230 5090 12 150 3310 35 310
3 5160 23 320 STED 20 310 3370 22 200
4 5180 72 e 5600 11 170 3490 18 170
5 5160 65 910 5120 4 55 36Nt 23 22¢
& sCer &7 20 4720 5 76 3540 24 23¢
7 4920 28 370 433¢ 10 120 1660 14 130
8 479¢ 15 190 4080 & &4 3252 7 0l
e w72¢ 27 340 “z21r s 57 3011 6 4%
i 45660 32 400 4300 16 1650 27460 & 4
11 475C 32 410 4460 1c 120 3200 v 78
12 “920 22 290 4560 6 Te 336N 8 172
13 5260 22 310 4430 Lo 120 2650 7 50
le sT1C 15 230 4270 8 92 2200 8 48
15 5400 8 12¢ 418C 7 7 1280 11 58
i 326C 13 160 4150 7 78 1200 16 Be
17 5020 73 aap 6210 6 &7 anrn 1l 59
18 485¢ 12c¢ 1500 4150 & an 2180 & 35
Le 4760 50 64C 4GB0 4 &4 225C 8 «9
20 4690 “2 530 «020 & “3 2350 & 51
el 4ner 51 640 3350 & 43 2650 g 53
22 4520 23 2%0 3840 6 52 255N i0 &9
23 4820 13 17¢ 378¢C 9 EN 2650 21 15C
x3 4350 11 14C 37ap e a2 2750 19 140
5 %220 14 160 3720 9 o0 2880 22 17
26 452l 13 230 3620 a 87 3350 2e 160
<7 +5°¢C 4 22¢ 3340 3 2 3450 14 130
28 “«bb" ii 260 3060 36 300 3400 17 10d
29 4690 e 230 2790 53 420 335~ ls 160
30 wTel 7 89 3040 41 340 200 48 410
11 wbL 0 by 14 _= - - 3157 54 480
TOTAL 152140 - 1276 12527¢ - i °0337 — 448
sanuaey FEBRUASY MARTH
MEAN SEAN MERN
MEAH CONCEN= MEAN CONFEN-- MEBY C RGN~
CISCHARGE  TRATICN Loab DISCHARGE TRATION LO&D CISCHARGE  TRATION Lidu
oay (CeS) {MG/LY (TONS ) (EFsS) INR /L) {TONS) (CFe) MG/L ) {TLrS )
1 17 130 3330 28 250 2180 .8 150
2 € C 3150 32 270 31T 16 140
3 17 Lic 3589 27 JED 230 13 11C
4 19 130 3A%N 37 289 3400 le 150
“ [ &7 4700 FE e FROD 7 172
© 2an” Il 86 ©200 27 319 3997 15 200
? 25890 2 53 39¢cC 27 281 “31n 23 270
A 2350 T a6 3800 le 150 “377 23 330
€ 2900 17 130 3250 1L 57 ~210 24 <70
Lo 3560 L1 170 3ion @ 78 396" 12 L3¢
11 2900 27 21c 2950 8 &4 10 10 100
12 2600 i3 91 2959 B L3 3630 11 110
13 2550 & 41 29c0 9 70 3540 L] 7o
14 2750 12 a9 2150 7 52 3540 119 30
15 2¢8¢C ie 150 2750 7 52 156C & Ta
16 3100 24 200 2650 7 50 3521 b 76
7 3100 23 19¢ 2600 7 “9 3660 ] 79
18 3000 11 a5 2600 & 56 RGO 6 02
1° 3000 11 89 2800 11 83 3757 4 91
2C 2950 10 8C 3000 13 110 163N e z8
2 3300 26 300 3100 13 112 354N ] 76
22 3300 35 37c 3200 17 150 3460 8 75
23 4150 2 28¢C 3400 32 290 3631 7 65
24 4100 28 310 3500 36 340 352n 8 70
25 4250 17 2c0 3720 “4 44n 3630 7 6%
2y 4350 110 13050 3430 52 4«89 3840 B a3
27 3,00 23¢C 2000 3310 33 220 3841 1t 113
28 2250 42 260 32690 18 160 EELD) il 12¢
25 2950 13 100 317¢C 15 130 eiz2n ¢ 110
30 3100 12 100 — - b “330 il 130
31 325¢ i4 120 -— - Ed 4430 153 130

TOTAL 95400 - 7546 94090 d 5382 1i6nen - ELEL



MEAN
LISCHARGE
DAY (CFS)

1 w270
2 4120
3 3a00
“ 3750
5 e0n
6 3690
7 36EC
] 3630
S 3570
10 3510
11 3537
12 35060
13 4307
14 «300
15 &300
1e “24C
17 40%0
18 3870
19 3870
20 3B7C
21 3340
22 375C
23 3720
24 3650
2 372¢
26 376C
27 3870
2 3960
29 430¢
30 5460
31 -

TITAL 118360

MEAN
plstrawce
3] (CFS)
1 2eInl
< 26400
3 25400
4 27400
5 3030C
& 328r0
7 34800
8 36000
9 348CC
10 3250C
11 3130
12 23000
13 2760C
14 27200
15 23600
16 20500
i7 139C0
18 1750¢
19 1s5ane
20 16106C
21 16900
22 1310C
3 17500
24 1s70C
25 16400
26 15700
27 12000
28 14509
29 14200
30 14100
31 latae

TGrAL 712400

TOTAL DIS(HARGL
TOTAL LCAD FOR ¥

S COMPUTED Rt

12301933 KOOTENAT RIVER BELOW LIBLY DaM, NEAR LIGDY, #okl,

OATLY SUSPENDEY SEDIMENT,

APRIL

MEAN
COINCEN=
TRATION
(MG/LE

-

R T R

P

O

ULy

ME &2
CONCEN~
TRATION
iMG/00

“0
40
o
40
32

FOR YEA:
EAR (TONS

LeAn
1TONS)

e
(TONS Y

503¢C
4EC0
7500
8100
{eon

2707
9400
8500
R6EOC
5100

3400
3100
3000
z2eee
2500

2200
40CC
3200
16800
1500

1590
1120

760
2200
1270

750
»oT
i
s10
460
380

113050

(CFS-DAYS)
)

SUBRIVIDING DAY,

KOOTENAT RIVLR DASEN

LAY
HEAN
tE A CONTEN-
L ISCHARGE  TRATIGN
(CFES) {46/
My on 1%9
11700 180
1lenn a3
11300 £3
11e6e 47
12500 EX
12260 27
11400 38
10300 42
10600 38
14
onn
210
a0
224Ce 196G
20900 140
22000 1en
24300 260
27290 240
3620¢ 240
35300 150
42R00 560
452CC 430
41300 210
3slec 160
37200 129
37200 110
37600 110
38900 11"
ELEDIS 110
743700 -
BURUST
FEAN
nEAN CHNCE~
NYSCHARGE TRATI,
1CFe) [ERVIN)
134040 11
12800 17
11900 26
11800 27
11750 25
11600 27
118CC 23
1140 29
108°0
10250 12
cHShH 2
3510 1e
942z 3
9340 8
@200 12
9550 °
10800 a
10400 7
9490 8
934C 5
9120 o
o200 10
anTn 7
4720 i
R340 u
TR0 1"
anan o
7300 8
R595C o
0:80 Y
a7 &
3240 -

JATER wEOR CCTORER 1967

Lean
{TONS)

S 2600

aecen
34000
sECnn
52000
23000

16c00
12000
11000
11000
12000
{2000

400NN

t1an
(R RSN

400

790

B
Gl
age
&ro
330

240

20

169

210
207
180
1an
120
130

11317

Cont.nued

TN SEPTMRCK | 3hb

SURE
NE R
MELN CONCER-
NISCHARGE  THATIL Lk
(CES) Mo/t ) 10Ny
3400 4y 41000
32800 700 65000
45800 800 59000
61007 1100 184000
frans r2on 260000
52007 560 70000
46500 170 21000
LuS0n 150 1E000
L4600 13C lewGl
45ene 17¢ 21000
47700 Il EFURN
qoaenn N SL0A,
cQelnr Jan EXRIa]
an7rn 2an Euii
39500 120 100
3620 b Tt
31004 73 5104
311 78 650(
33E00 100 9103
3q20n 88 300
45523 8% 100
42770 30 s
37607 75 7200
35101 110 10000
339010 B8 7800
33960 140 13000
376070 73 140G
43707 b6 7600
L2400 72 e200
3szrn 66 6200
1o - e T
cer TEnLLE
LAy
4E AN LUPCE -
(ERCAN QT AT Iy i
1R iMafLY [SIERv
760 8 17
Tean 5 1ug
I16AD 5 100
7500 o 126
7320 3 29
r6en ! [
~570 ® 11
nT80 14 130
7cnn 7 130
T4n0 " 160
Toac 4 |8
LY-EB e 150
bl 7 130
8780 7 13¢
saan W3 240
ELED] v 170
£730 K] 160
6271 5 9%
73¢0 7 150
e591 7 160
Lren . 140
s3an 7 1ur
AGnD B 130
76 7 150
Then 7 14¢
7685 o 210
7700 1 230
en=n 11 24C
I n 260
2515 1
22860 - anse
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88

Ay ocr NOV DEC JAN 3] MR
1 273 246 256 243 261 218
2 293 250 255 249 260 214
3 293 256 249 249 207
“ 283 252 257 249 19%
5 261 252 255 262 184
6 253 265 250 257 260 170
7 261 261 266 252 266 163
R 258 256 255 246 266 142
9 252 254 261 248 271 142
10 254 264 259 245 271 143
11 258 244 257 245 273 149
12 241 244 272 2486 271 1512
13 258 241 286 251 270 157
14 256 246 304 267 276G 158
15 243 248 308 252 275 1e2
16 263 252 305 246 274 165
17 243 253 300 248 284 168
18 249 2564 288 247 271 159
19 243 252 283 2486 268 173
20 251 252 280 249 261 ir2
21 250 251 283 243 270 172
22 248 255 277 237 246 172
23 244 244 261 244 242 173
24 252 244 263 258 240 172
25 252 251 2869 254 223 170
25 253 250 252 254 167
217 250 272 252 267 164
28 241 265 252 278 166
23 248 265 248 280 156
30 246 254 249 288 146
31 240 —— 243 27T 128
AVER- 259 252 268 253 254 1¢7
AGE
TEMPERATURE (°C) OF WATER, AUGUST
DAY
MONTH 1 2 3 4« 5 6 7 8 91011 1213 14 15 16 17
AUGUST
MAXIMUM == == == == == = oo oo e e e e e e e e oo
MINIMUM == == == == == == == == oo == m e e me ee oo e
SEPTEMBER
MAXIMUM 20 18 19 19 20 20 18 18 19 17 18 15 14 14 15 16 14
MINIMUM 15 16 1% 14 ls 17 13 13 16 13 14 13 11 11 11 12 11
QOCTOBER
MAXIMUM 12 11 11 1010 91010 9 91110 9 8 8 7 7
MINIMUM 10 910 8 8 B 8 8 8 B 9 % 8 8 6 7 6
NOVEMBER
MAXIMUM 7 « 3 1 0 0 0 0 1 2 2 3 3 3 4 4 3
MINIMUM 4 2 1 0 0 0 0 ¢ ¢ 1L 1 2 2 3 3 3 2
DECEMBER
HAXIMUM ¢ 0 0 0o 0 OC O OO 0 G OO 0 O C
MINIMUM ¢ ¢ 0 o 00 0 0 0 0 G 0 0 0 0 @ 0
JANUARY
MAXIMUM 0 0 00 0O C 00 0 0 O0O0C OO0 O0 O0 O
MINIMUM o 0 00 00 O OO0 0 0 0 @6 ¢ 0 0
FEBRUARY
MAXIMUMM 0 0 0 0O 0 0 0 6 0 0 0 0 0 0 0 0 0
MINIMUM 9 0 0 0 00 06 0 C 0 0 O0 0 0 0 0 O
MARCH
MAXIMUM 11 1 1 1 1 1 1 1 1 1 2 3 3 3 3 4
MINIMUM 111 %y 0 01 1 1 111 2 2 2 13 3
APRIL
MAXIMUM 4 4 4 4 & &4 & 4 7T B 7 & 5 4 6 5 &
MINIMUM 3 3 2 3 3 3 3 2 & 5 6 5 & 4 4 & 3
MAY
MAXIMUM 11 8 8 8 8 7 7 8 9101110 9 ¢ 9 9 10
MINIMUM 8 6 &6 6 6 6 6 6 & 1T 7 1 8 8 T T 8
JUNE
MAXIMUM 11 11 13 13 13 13 13 14 16 1T 16 16 15 14 14 15 17
MINIMUM 9 11 11 31 11 12 12 1213 13 14 13 12 12 12 12 t4
JUuLY
MAXIMUM 1B 19 21 22 23 23 24 24 24 23 24 21 19 19 17 19 1S
MINIMUM 13 14 16 17 17 17 17 17 18 18 17 17 15 14 13 12 14
AUGUST
MAXIMUM 22 22 22 21 22 21 21 21 19 18 19 20 19 17 14 14 14
MINIMUM 164 14 17 16 16 14 16 14 14 14 14 13 13 14 13 12 12
SEPTEMBER
MAXIMUM 1S 15 14 14 14 15 15 15 15 16 16 15 14 13 12 11 11
MINIMUSM 13 13 12 11 11 12 12 11 11 1212 13 11 12 11 9 10
DAILY SUSPENDED SEDIMENT,
MEAN  MEAN MEAN  MEAN
DIS- CONCEN- DIS~ CONCEN-
CHARGE TRATION LOAD CHARGE TRATION LOAD
DAY (CFS) (MG/L) (TONS) DAY (CFS) (MG/L) (TONS) DAY
.20 19 8.3 8 .20 23
.20 20 8.7 11 .30 24
.20 21 7.8 10 .20 25
.30 22 7.3 10 .20 26

KCOTENAI RIVER BASIN

12301990 FISHER RIVER ABOVE WOLF CREEK, NEAR LIBBY, HONT,--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1667 TO SEPTEMBER 1968

APR

125
127
130
139
139

lal
142
145
147
156

151

138
131
129

132

14l

1967 TO SEPTEMBER

MAY

80

18 19 20 21 22

o~

We Wy OO0 0O OO BW

-

18
14

20
13

16
13

11
1o

~w 00 00 0O r~w

wo

19
18

21
14

14
12

11
e

NW 00 00 ©C M. 0O

)

I
-

9

19
16

18
16

15
12

10
9

[T e

o0 oo oo

N~

w~

17
15

20
13

14
13

9
7

o

N

©o oo oo

w s

16
14

19
13

e
1

9
7

SEPTEMBER 1967

D

IS~

CHARGE TRATION
(CFS) (MG/L)

6.8
7.7

7.8
7.2

14
21
16

9

23

13

-
o

o0 oo oo o- o<

wo

~m o~

17
15

19
14

14
11

9

LOAD
(TONS)

JUN

98
103
107
116
119

128
129

130
127

130
137
139
138
144

162

143
144
152
159

168
17
16l
160
loe

159
165
168
168
167

143
1968

24

N Wo

o~ £ ©0 0O Oo

18
14

21
14

17
12

10
7

.30
.40
.30
.20

25

o

oo oo ©o o

o~ wa

~e

19
15

21
14

17
13

10

S

o~ ww 00 ©0 ©Oo oo

-

20
17

22
15

16
14

10

JuL AUG
164 205
165 205
184 205
174 203
174 203
173 208
174 208
175 208
178 208
189 208
lae 208
189 205
197 209
194 209
169 201
189 203
190 196
196 201
197 204
197 201
194 195
197 195
199 197
199 200
199 20%
199 205
199 207
199 205
200 208
201 218
201 214
189 205
2T 28 29 30 31
—- =~ 20 21 21
.- —- - 1515
-— 12
- mm ] -
4 5 4 5 7
3 4 3 3 5
0 0 0 0--
Qo 0 0 0 -~
00 0 ¢ o
o 0 0 0 0
0 0 0 0 0
0 00 0O
Q0 L-- -
0 0 0~ --
5 6 6 6 4
4 5 5 4« 3
8 9 11 11 -=
e 1 q -
8 8 8 911
6 6 1T 1 1
18 17 14 14 ==
16 14 12 12 -~
22 23 22 2L 2L
16 16 lo L5 14
le 15 15 17 18
14 33 11 12 12
10 10 10 10 -~
8 9 9 9 9 =~
MEAN MEAN
DIS- CONCEN-

SEP

202
202
210

225

225
214
214

210
211

214
214
212

213
213
213
214
213

214
213
211
212
211

210
207
207
216
214

212

AVER~
AGE

-

oo oo oo

S

o

13

20
15

17
13

12
10

CHARGE TRATION LOAD

DAY
27
28
29
30

1

(CFS) (MG/L)

9.1
8.3
7.9

28.8

{TONS)



KOOTENAI RIVER BASIN

12301990 FISHER RIVER ABOVE WOLF CREEK, NEAR LIBBY, MONT.--Continued

MEAN
CISCHARGE
DAY (CFS)
1 :1%4
2 87
3 Se b
& Fe2
5 9.0
6 848
7 Ge3
8 Pel
9 848
10 845
11 Bed
12 Gel
13 943
14 11
15 11
16 10
17 Sat
1B tel
1s %45
20 Fabk
21 Se b
22 10
23 11
24 10
25 11
26 11
27 11
28 13
29 12
30 12
31 12
TOTAL 308,45
MEAN
DISCHARGE
DAY (CFS
1 Be 0
2 te0
3 70
4 a0
5 Bel
6 T.0
7 1.0
8 Te 5
9 Be0
10 8¢5
11 8.0
12 Te0
13 705
14 800
15 :1)
16 8e0
17 840
13 8s O
19 Ge 0O
20 9.0
21 940
22 Gl
23 9.0
24 Qe 0
25 340
26 Be0
27 540
28 5e5
29 600
30 7.0
31 840
TaTAL 24040

DAILY SUSPENDED SEDIMENT,

OCTOBER
MEAN
CONCEN=
TRATION 1L0AD
me/sL) 1{TONS)
25 60
25 ° 60
34 »90
21 «50
13 30
T +20
s «20
7 «20
14 «30
13 30
28 s 00
84 2.1
56 lu4
57 1a7
32 1.0
34 1.0
28 « 70
20 50
18 50
12 «30
12 «30
14 » 40
17 50
9 «20
7 «20
8 20
17 «50
41 let
12 «40
17 .8C
7 20
- 18,80
JANUARY
MEAN
CONCEN=
TRATION LOAD
1MG/L) (TONS)
9 20
8 .10
Q .20
7 .20
10 «20
10 »20
S 20
10 .20
1c .20
8 20
10 20
B «20
S «20
8 20
8 «20
8 .20
o .20
9 w20
8 s2C
13 «30
39 «30
27 «70
26 .60
67 1a6
70 le7
58 1e3
&7 90
32 «50
20 «30
20 40
19 40
- 13,30

S COMPUTED BY SUBDIVIDING DAY.

MEAN
DISCHARGE
(CFS)

11

10

10
Se0
840

MEAN
D1SCHARGE
(CFs)

BeO

9.0
10

95
10

90
8e0
8.0
840
Be0

WATER YEAR OCTOBER

NOVEMBER

MEAN
CONCEN=
TRATION
(MG /L

FEBRUARY

MEAN
CONCEN~
TRATION
(NG/LY

LOAD
1{TONS)

30
«20
» 60
lal
1e2

LOAD
(TONSH

20

MERN
DISCHARGE
(CFS)

9.0
3.0
Pl
3.0
0

8e5
B0
B.0
845
a0

MEAN
DISCHARGE
(CFS})

1967 YO SEPTEMBER 1968

DECEMBER

MEAN
CONCEN-
TRATION
{MG/LY

17
17
17
22
24

75
170
95
37
46

MARLH

MEAN
CONCEN=~
TRATION
[LI7AN )

LOAL
(TONS)

LJAD
(Tonst

il
Ted
8s
ek

89



KOOTENAL RIVER BALIN

12361990 FISHER KIVER AROVE WOLY CR¥FK, NEAR Luier, PO, Bt e wen
CATL: SUSPENNED SEDIMENT, WATER 7Eax NCTOBER 1967 YO 30 196
APRIL MaY J g
HMOAN nk v, ieF il
MEAN CONCEN~ I N Medk UNCEE -
DISCHARGE  TRATICN AN MLECHA E  TRATINAN Lm0 DETOHATNTC TRAT Y L
DAY {CFSH iMGZEY EFONSY (S} (4G (TOHIY i Wiy [REHEN
L 42 e 2a 193 380 o 1 21 “
2 A6 05 15 2e2 141 200 B ) P
3 77 36 7.5 i 120 12 95 16 i
4 71 34 va s La5 I 41 "t €2 .
5 €2 34 6.3 205 &n IS o “y 1
6 to 27 Ae 210 & x5 " K] ot
7 b4 17 2,9 166 30 15 L 1¢ de
[ 60 i5 2.4 163 40 0 59 -1 Jat,
S 57 25 3.8 162 34 L5 31 19 ot
iy 56 24 3.6 162 24 te [ in ey
it &0 76 4,0 172 4 12 Lo i3 P
12 72 40 7.8 182 45 22 ar 4 e
13 To 23 4e 1 150 e 1?7 [ 5 e
14 76 20 4el 208 34 19 57 i7 et
15 T4 18 3.6 246 62 41 Lh 13 1.0
16 72 17 3. 236 62 49 P 11 let
17 56 18 3, 204 41 73 50 i Int
18 64 13 2e2 193 33 7 LR 7 dat
19 62 18 3.0 119 28 Le w3 I e
22 51 15 31 184 2 193 k3 12 13
21 &0 21 34 £ 31 L% 4 T a it
22 56 o0 30 17Ty pEY it ” v L
2 56 29 bsh za7 50 s 0 30 I 1es
24 57 25 3 33 130 tho 3t 3 cHn
25 Se 68 1 273 7 a4 44 te N
26 61 24 4a 219 il 24 I |\ P
Fd 67 14 2.5 194 26 14 33 t fen
28 10 17 3.2 168 21 in 5 <7 I3
29 ks 24 540 152 42 13 35 by Is
30 110 66 20 143 17 EPE s i vl
31 - — - 130 ] [N - - -~
TOTAL 2051 - 1T7tsl 65 - 1407a T.ozn - Uit b
JuLy shgree Wb teMsE
HE AL rEAN MEtn
HEAN CONCEN~ ML [ il VONLE
CISCHARGE  TRATILON Latn £ TRATLON by FfsCaa, 1 Ll
nay (CFS) (86 /1) iTONS) (Less thest (RN F0V5 CA0sL (R RLIDE]
1 36 11 a1 1t 5 s 10 1 o o)
2 ar 24 2e4 L 1 Lz s . L 3n
3 EX] 44 Gk it E w20 1s 3 « 50
4 14 32 2.9 i 20 -850 I ? 50
5 32 30 246 10 13 + 30 1 © sl
& 27 2¢ Loy ke I .t . 5
7 24 21 1.4 9.5 T4 0 Ve o P
8 23 59 367 a5 & 2N 11 N W
9 21 52 2 92 s s 10 i 4 L
10 21 3% Ze el B o0 H 3 Al
11 19 21 [N 12 < ezr 10 L
12 19 X « 16 151 5 e L0 1 B 2
13 19 13 270 e 5 -1 .t & Al
i4 19 12 e bl 2s 8 7 220 H 4 e
15 i8 13 80 12 11 «4n 1y 4 s Lo
16 18 15 < i0 14 Tl 60 3 5 B
%) 17 2 460 15 i .50 8 3 Ll
18 17 11 230 4 83 4n L3 “ et
15 17 o 50 13 7 a2 in a0
20 17 1% «S0 13 e ALt 24 27 .0
21 1T 13 2230 i 1i « 3 te
22 17 183 50 Lt 13 i 4 b
23 1n 17 .7C . I8 % 2 Lu
24 1% £ 20 15 9 13 h v
25 14 & o2 i4 3 1% E P
26 14 T 30 13 T 20 % - v i
27 13 7 «20 12 6 20 1 i2 N g
28 13 6 220 13 12 eu in 19 4D
29 13 & 20 i 6 .20 ie 7 «3)
36 12 5 «20 11 5 # 10 45 iy N3
3L I & . 20 it 7 $20 - el -
TOTAL 627 - e 40 IR T . 8,70 “19.7 el L
TOTAL DISLHARGE TR (EAR (CFS-D2(a) AR A
TOTAL LOAD FOR YEAR (TONS} 2801000

5 COMPUTED Bf SUBREIVIDING LAY .



KOGHENAT RIVER BASIN 91

0 FISHER RIVEP A0

F. WOLF CRED(, NEAR LIRBBY, KONT,--Continued

SHSPEMDED -SERIMENT DISCHANGE, WATER YUAS OCTCOBEF 1967 TO SEPTEMBER 1968

WATE® WATER

TEM- SUSPENLED TEM~ SUSPENDED

FERA- CORCEN-  SEDIMENT PERA- CONCEN-  SEDIMENT

TURE FISLHAPGF  TRATIOH  LISCARRGE TURE DISCHARGE TRATION DISCHARGE

I'VE T 4 ' [ vy (G, L) ATON3/28Y) DAE TIME  (eC) (CES) (MG/L) (TONS/DAY)
TH5L 1 287 12 15  JUh 2, 1968 1305 10 957 20 52
1310 + 9ec 72 209 JUN 16.e.... 1810 15 482 3 10
18D E 726 L4 27 JUL bde....e 1180 16 277 6 “u5
151 i 427 o 12 Sl 1412 1B 157 3 1.3
1 ¢ 851 3 1z Fdn 0gsa 14 B ] 2.1
3.0 N 407 6 29 AUG 15 106 6 1.7
1540 LC G4 26 € SEP 14 120 9 2.9
1140 2 1110 k1] 1ls 5T a2 329 8 7.1
MAY F0es wa. 1ULN & 1zz¢ 52 17t



L KOOTENAI RIVER BASIN
12301998 WOLF CREEK NEAR L1BBY, MONT,

LOCATION, --Lat 48°14'00", long 115°16'20", in SE}NE} sec.34, T.29 N., R,29 ¥., Lincoln County, at bridge 0.5 mile
downstream from gaging station, 0,5 mile upstream from mouth, and 17 miles southeast of Libby.
DRAINAGE AREA.--216 sq mi (at gaging station).
PERI?D OF RECORD.--Chemical analyses: June to September 1967 (misccllaneous), October 1967 to September 1968
daily).
Water temperatures: August 1967 to September 1968,
Sediment records: September 1967 to September 1968.
EXTREMES, --Period of record:
Dissolved solids: Maximum, 179 mg/l Pec. 12-25, 1967; minimum, 81 mg/l1 May 1-28, 1968,
Bardness: Maximum, 132 mg/l Dec. 12-25, 1967; minimum, 35 mg/1 May 1-28, 1968,
Specific conductance: Maximum daily, 308 micromhos Dec, 15, 1967; minimum daily, 69 micromhos May 16, 24, 25,

1968,
Water temperatures: Maximum, 24,0°C July 7-9, 11, 1968; minimum, freezing point on many days during winter
period.
CHEMITAL ANALYSES [N MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TQ SEPTEMBER 1968
MEAN MAG— PO~
BIsS- CaL— NE~ TAS- BYCAR- CAR- CHLO- FLUO-
CHARGE SILica TRON CIum Stum SON UM STuM BONATE BONATE  SULFATE RIDE RIDE
DaTE (CFS) 15102y (FE} (ca) (MG) (NA) (1.9) (HCO3) (codnl (S04) ) (F)
ocT.
01-11 8.9 15 - 35 8.9 10 2.1 153 o 20 1.7 .3
12-31 10 16 - 32 8.3 9.2 2.4 141 0 13 2.0 .3
NOV.
0l-15 9.8 17 - 33 s BaT 2.7 144 0 15 2.2 <3
16-30 9.5 18 - 33 8.5 9.1 2.1 146 o 15 2.2 -1
DEC.
0l-11 8.7 18 - 33 Be6 9.1 2.9 150 o 15 2.3 .2
12-25 7.9 20 - 37 5.6 Lo 2.1 168 o 15 2.4 3
26-31 7.9 18 - 32 8.3 3.0 2.2 148 0 7.8 2.1 .2
JAN.
o1-12 7.9 19 - 32 8.3 9.0 2.2 148 ) 7.8 2.1 .2
L13-26 8.5 18 - 3t 8.5 90 2.4 145 0 15 3.4 0
27-31 7.6 19 - 32 ERLY 1t 2.4 159 o 13 3.4 o1
FEB.
01-04 T.6 16 - 32 Q.4 1 2.4 159 0 13 3.4 .1
05-16 8.0 19 - 33 G4 3.8 2.5 162 ] 14 2.4 a1
17-25 27 16 - 31 B.1 L 2.5 145 o 13 3.2 ol
26-29 «7 le - 25 61 8,2 2.9 113 o 15 2.2 .2
MAR .
01-05 47 14 - 25 6al 8.2 2.9 13 0 15 2.2 .2
06-30 47 14 - 21 47 6.5 2.1 89 Qo 10 2.0 .2
3ean 72 la - 15 3.9 5.9 1.9 74 ¢ 9.0 1.6 .1
APR .
01-12 72 14 - 19 3.9 5.9 1.9 4 [} 9.0 1.6 .1
13-30 68 13 - 18 3.8 5.2 1.7 78 o 845 1.5 o1
MAY
01-28 203 1e - Lo 2.1 3.0 L.l 42 o 5.3 1.3 .2
29-31 123 15 el L 2.5 4.1 L.6 5L ¢ 1.2 L4 .2
JUNE
oL-03 123 15 - 1 2.5 4el L 51 Q T.2 a4 2
04~18 63 16 - 15 3.4 4eb L.6 12 0 9.0 1.2 oL
19-30 39 16 - 21 4.7 6.0 1.6 87 [} 12 1.9 .l
JuLy
o1-09 30 15 - 22 4.7 5.7 1.9 98 o 9.2 1.1 .2
10-31 13 14 - 24 56 6.6 1.9 1o a 2.7 1.3 .2
AUG.
0l-31 12 13 - 25 5.8 6.8 2.4 115 0 9.3 1.9 al
SEPT.
01-30 14 14 - 26 6.0 7.9 2.4 121 o 10 2.2 2
WTD. AVG. - 14 - 17 3.9 5.1 L7 5 o 8.3 L& .2
TIME
WID. AVG. 40 16 -- 25 6,2 7.3 2.2 s o 1L 2.0 .2
TONS
PER DAY and 1.5 - .8 b 5 2 8 o .9 2 -0
ANALYSES OF ADDITIONAL SAMPLES
(DISCHARGE AT TIME OF SAMPLING)
DEC.
13... 7.9 13 .06 37 3.6 Li 2.5 67 o 15 2e1 .1
MAR.
05e.e 58 15 .18 ?3 543 3.1 2.9 100 o 13 2.6 .2
MAY
27e.a 185 15 <10 9.5 2.1 3.0 1.2 40 o 6.5 b oh
AUG.
2Teue 12 12 - 04 27 6.1 6.7 2.1 122 o 8.5 1.9 .2
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), SEPTEMBER 1967
DAY CONDUCTANCE DAY CONDUCTANCE DAY CONDUCTANCE DAY CONDUCTANCE
15 261 19 250 23 252 27 250
16 261 20 254 24 252 28 250
17 250 21 244 25 250 29 254

18 247 22 250 26 253 ao 234



KOOTENAI RIVER BASIN 93
12301998 WOLF CREFK NEAR LIBBY, MONT.--Continued

EXTREMES,--Period of record:--Continued
Sediment concentrations: Maximum daily, 1,000 mg/l Feb. 20, 1968; minimum daily, 3 mg’l Sept. 10, 17, 196§,
Sediment loads: Maximum daily, 220 tons May 2, 1968; minimum daily, 0.10 ton on several days durang January,

August, and September 1968,

REMARKS, --Daily samples for chemical analysis composited by discharge, Additional samples were collected for more
comprehensive definition of water quality at this station, Maximum observed during water year: Dissolved
solids, 190 mg/l Dec. 13, Minimum observed during water year: Dissclved solids, 66 mgs/1 May 27; hardness,

32 mg/1 May 27. Temperature recorder at gaging station 0.5 mile upstream from sampling site. Recorder
inoperative Sept. 22, 26-29, 1967. Flow affected by ice Nov. 4-10, Nov. 23 to Mar. 12. During pericds nf ice
effect, sediment samples are taken in open channel.

CHEMICAL ANALYSES [N MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 70 SEPTEMBER 1967

DIS- 015~ 01— SPECT-
SOLVED  SOLVED  SOLVED NON- SODIUM FIC
SOLIDS  SDLIDS  $OLIDS CaR- ap- COND~
(RESI-  (TONS ITONS HARD- RONATE  SJRP-  UCTANCE
NITRATE  BORON DUE AT PER PER NESS HARD- TION  (MICRN- Py oL
DATE IND3) R) 180 €} AC-FT) DAYY  {CA/MG)  NESS RATIO MHOS)
0cT.
01-11 .2 .02 171 .23 4.11 124 0 o 293 8.0 3
12-31 .2 .02 151 .21 4.08 L4 0 R 257 T.n 5
NOV.
01-15 .1 .02 159 J22 4021 1% o .5 260 7.5 5
16-30 .2 .02 165 .22 4.23 117 o .4 264 7.6 9
DEC.
01-11 .2 02 164 .22 3.85 118 0 .o 258 7.7 4
12-25 .1 .ol 179 .24 3.82 132 9 .4 293 8.1 5
26-31 .1 .02 153 .21 3.26 114 o .4 250 7.3 E)
Jan,
01-12 -1 .02 153 .21 3.26 s 0 4 259 7.9 3
13-26 .0 .03 165 .22 3.79 12 0 .4 260 T.4 10
27-31 .0 .ol 174 .24 3.57 119 0 s 278 8.0 --
FEB.
01-04 .0 N L74 J24 3.57 119 0 . 273 8.0 -
05-16 .1 .01 172 .23 3.72 121 [ .4 278 2.0 --
17-25 .0 .ot 162 .22 12.0 1L [ 4 257 R.0 -
26-29 .2 .00 137 .19 17.4 87 0 .4 214 7.8 7
MAR.
01-05 .2 .00 137 .19 17.4 ’7 [ o 214 7.8 7
06-30 .2 .00 L9 .16 1541 72 0 .3 168 a1 7
3l... .2 .00 109 .15 21.2 63 2 .3 141 7.7 7
APR.
01-12 .2 .00 109 .15 21.2 63 2 .3 141 7.7 7
13-30 .1 .00 105 .14 19.3 61 0 .3 142 7.8 7
MAY
01-28 .4 .03 8L .1l 440 35 0 .2 89 7.3 29
29-31 -2 .ol 9L .12 30.2 37 0 .3 99 7.3 23
JUNE
01-03 .2 .01 91 .12 30.2 37 0 .3 98 7.3 23
04-18 it .01 105 .1 17.9 52 0 .3 131 7.4 11
1a-30 -a .04 125 .17 13.7 72 1 .3 162 7.4 8
JuLy
01-09 .1 .0l 120 .16 a.72 74 0 .3 174 7.5 5
10-31 .0 .00 132 .18 5.70 84 o -3 195 7.5 4
AUG.
01-31 .2 .01 124 .17 4.02 86 0 -3 210 7.6 5
SEPT.
01-30 .1 .ot 131 .18 4.95 90 0 . 218 1.7 s
WID. AVG. .2 .02 106 14 1.3 59 ] -~ (£ 7.5 -
TINE
WT0. AVG. nt .01 135 - - 89 o .3 207 1.7 -
TONS
PER DAY .0 .00 - - -- - -- -~ - -- -
ANALYSES OF ADDITUONAL SAMPLES
DEC.
13... .2 .00 190 .26 4.05 132 0 .4 293 7.8 8
MAR.
05... L4 04 131 .18 20.5 7 0 .4 194 7.7 12
MAY
27... .2 .02 66 .09 33.0 32 [ .2 84 7.7 35
AUG.
27... .0 .00 139 .19 4.50 92 o .3 209 7.9 1






LOCATION, -~Lat 48°14'50",

recorder at gaging station on left bank, 0.4 milu downstrcam fiom bridge, 2,3 miles downstream from $olf

12302060

KOOTENAT RIVER BASIN

FISHbR RIVER WEAR JENNINGS, MONT,

long 115 17'30", in NWINLISW] sec.27, T.29 X., R.29 ®,, Lipcoln Cnunt,, f=m.c.itur

Creek, 8.5 miles southeast of Jemnings, and 8.6 miles upstream frum mouth.

DRAINAGE AREA.--780 sq mi.

PERIOD OF RECORD,--Water temperatures:

EXTREMES.--1967-68;

Water temperatures:

Period of record:

Water temperatures:

May

18b3 1o Seprember 1968 {szazoral r1ecor s cnly ).

Maximum, 22.0°C fuly 9, 11, 2a, Aug. 3.

Maximum, 22.0°C

REMARKS. --Recorder removed Nov,

MONTH

OCTOBER
MAX [MUM
MINIMUM

NOVEMBER
MAXIMUM
MINTMUM

DECEMBER
MAXTMUM
MINIMUM

JANUARY
MAX IMUM
MINIMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH
MAXIMUM
MINIMUM

APRIL
MAXIMUM
MINIMUM

MAY
MAXIMUM

MINIMUM
SEPTEMBER
MAX1MUM
MINIMUM

15

16
13

18
13

22
17

16
12

6 to Apr.

TEMPERATURE (°C)
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11
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15
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16
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11

16

21
15
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12
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16
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14

17
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14
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19
15

16
12

Aug. 1, 1980, July 9,

1.

Recurds fuinished hv
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18
14

12

Army.

17
13

21
15

15
13

12

28

sl

L
12

Le

1y
13

Lo
13

AveR-
Aok

1%
14

ol

-



96 KOOTENAI RIVER BASIN
12302055 FISHER RIVER NEAR LIBBY, MONT.

LOCATION, --Lat 48°21'02", long 115°18'40", in SE{SEYNW} sec,2i, T.30 N,, R,29 W., Lincoln County, at bridge 0.2 mile
upstream from gaging station, 1 mile upstream from mouth, and 12 miles east of Libby.
DRAINAGE AREA.--838 sq mi (at gaging station).
PERICGD OF :')(ECORD. -~Chemical analyses: June to September 1967 (miscellareous), October 1967 to September 1968
(daily).
Water temperatures: BSeptember 1967 to September 1968.
Sediment records: September 1967 to September 1968,
EXTREMES, -~-Period of record:
Dissolved solids: Maximum, 124 mg/1 Oct. 1-22, 1967; minimum, 56 mg/l June 1-13, 1968,
Hardness: Maximum, 100 mg/1 Oct. 1-22, 1967; ninimum, 36 mg/1l May 12-31, 1968.
Specii.c conductance: )laximum dsily, 238 micronhos Sept. 18, 1967; minimum daily, 67 micromhos June 3, 1968,
Water temperatures: Maximum, 24,0°C July 11, Aug. 3, 1968; mlnimum freezing point on many days durlng winter

perinds,
CHEMICAL ANALYSES IN MILLIGRAMS PER LIVER, WATER YEAR OCTOBER L967 YO SEPYEMBER 1968
MEAN MAG— PO~
015~ CAL~ NE~ TAS- BEICAR— CaR- CHLO~ FLUO-
CHARGE SiLica 1RON ctuM STUM SO0D1UM StuM BONATE BONATE SULFAYE RIDE RIDE
DAYE {1CFS) 15102} (FE) ca) MG) INA} (K} (HCO3) 1co3) (S04) L IF)
Q0T
01-22 139 12 - 23 10 42 1.2 136 ] 6.2 1.6 ol
23-31 275 1l - 20 7.6 3.0 <8 98 0 5.0 1.3 .2
NDOV.
o1-16 291 9.8 - 19 6.6 2.5 1.2 95 Q 5.0 6 -0
17-30 255 3.8 - 19 6.8 3.7 1.0 95 [+] 3.5 b .1
DEC.
01-24 184 11 - 23 8.7 3.5 .8 116 o 5.7 -6 el
25-31 253 10 - 18 6.2 2.1 -6 88 Q 3.3 -5 -0
JAN.
Cleos 253 10 -~ 18 6.2 2.1 6 88 [+] 3.3 o5 «0
02~21 196 11 - 22 8.1 2.9 .8 110 Q 5.0 .5 el
22-31 339 1 - Lr 5.8 2.0 8 82 ] 3.7 .6 «0
FFB.
0i-12 352 10 - 18 6.6 2.7 -6 90 o 2.7 T .0
13-19 263 10 - 20 6.9 2.4 6 %6 3 3.5 «5 -0
20-2% 793 10 - 14 44 2.1 a6 68 o 3.3 6 .2
MAR .
o1-11 Bésa 11 - 14 4.5 2.2 -8 65 4] 4.0 .8 o1
12-28 532 133 - 17 5.7 2ok 9 82 o 3.3 1.2 0
29-31 998 10 - 5 4.6 2.3 .8 68 0 2.0 5 -0
APR.
01-03 993 10 - 15 4.6 2.3 .8 68 a 2.0 5 -0
Us-29 557 10 - 18 5.7 2.6 -8 84 o 4.0 3 -1
30... 1010 8.1 - 1z 3.8 2.0 -7 58 o 5.0 3 .1
MAY
G1-11 1010 8al - 12 3.8 2.0 .7 58 [} 5.0 -3 -1
12-332 1250 7.8 - 9.4 3.0 1.7 -5 45 a 3.5 .1l o1
JUNE
01-13 926 7.7 - 10 3.6 2.9 o7 47 Q 5.3 3 -0
14~28 555 T.6 - 13 4ob 1.9 «5 62 ¢ 3.5 .3 ol
29~34 292 10 - 17 5.8 2.5 9 84 a 5.0 ok .2
Jowy
Ql-lo 292 10 - 17 Se8 2.5 .9 B4 [ 5.0 oh .2
17-31 175 10 - 20 T.6 2.8 1.3 106 0o 5.8 X3 .2
AUG.
01-31 130 11 - 24 8.7 3.3 lef 122 o 4.3 -9 ol
SEPT.
0I-1l6 126 11 - 24 9.2 3.2 -8 126 ] 5.8 -8 -1
17-30 292 G.4 ~ 17 5.7 2.4 1.3 82 Q 5.3 4 .4
WID. AVG. - Y4 - 15 5.2 244 .8 75 ] 4ol -5 ol
YIME
WID. AVG. 426 10 - 18 6.5 2.7 9 92 o 4.5 o7 ol
TONS
PER DAY - 11 - 18 6.0 2.8 9 a6 Qe 4.8 .6 Ry
ANALYSES OF ADDITIONAL SAMPLLS
cc (DISCHARGE AT TIME OF SAMPLING}
OtC.
13000 127 12 .02 25 9.4 3.4 1.2 129 [ 5.0 .6 -1
LETS
05... 925 11 <02 14 4eb 2.1 -8 7t 0 3.5 6 o1
MAY
27T... 1260 3.1 Q4 8.8 2.7 2.0 -8 43 0 1.7 .2 .3
AUG.
27... 118 11 .00 27 9.5 3.1 8 127 o 4.5 .6 <1
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), SEPTEMBER 1967
DAY CONDUCTANCE DAY CONDUCTANCE DAY CONDUCTANCE DAY CONDUCTANCE
15 226 19 229 23 234 27 236
16 231 20 228 24 238 28 236
17 235 21 234 25 233 29 233
18 238 22 235 26 236 30 234



KOOTENAI RIVER BASIN 97

12302055 FISHER RIVER NEAR LIBBY, MONT.--Continued

EXTREMES, --Period of record:-~Continued
Sediment concentrations: Maximum daily, 1,300 mg/1 Jan. 28, 1968; minimum daily, 1 mg/1 Sept., 17, 22, 1967,
Sediment loads: Maximum daily, 1,000 tons Nov, 14, Feb. 24, 1968; minimum daily, 0.30 ton Sept. 17, 22, 1967.

REMARKS, --Daily samples for chemical analysis composited by discharge. Additional samples were collected for more
comprehensive definition of water quality at this station. Maximum observed durifg water year: Dissolved
solids, 128 mg/l Dec. 13, 130 mg/1 Aug. 27; hardness, 101 mg/l Dec. 13, 106 mg/l Aug. 27. Minimum observed
during water year: Dissolved solids, 48 mg/1 May 27; hardness, 33 mg/l May 27, Temperature recorder at
gaging station 0.2 mile downstream from sampling site. Recorder inoperative May 21 to July 10. Recorder
stopped Sept. 7, 1967. Flow affected by ice Nov., 28, 29, Dec., 2 to Jan, 22, Jan. 27 to Feb. 1. During
periods of ice effect, sediment samples are taken in open channel.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1907 TO SEPTEMBER 1968

OIS- o1s- DLS- SPECI-
SOLVED SOLVED SOLVED NON— SODIUM FLC
SOLIDS SOLIOS SOL1DS CAR- AQ- COND~
{RESI- {TONS LTONS HARD- BONATE SORP- ULTANCE
NITRATE BORON DUE AT PER PER NESS HARO~ TION IMICRD- PH COLOR
DATE {NO3} 8) 8o C) AC-FT}) DAY) {CA,MG) NESS RATIO MHDS)
BCr.
01-22 .4 «02 124 L7 4645 Lo0 0 "2 230 T.7 3
23-31 2 00 96 13 T1.3 81 1 o0 174 1.2 5
NOV.
ol-Ls o0 « 00 95 W13 T4.6 75 o -1 154 7.8 4
17-30 -1 .01 92 13 63.3 76 o 2 158 7.7 4
DEC.
01-24 ol <01 110 «15 5446 93 g 2 191 8.2 5
.1 .01 86 .12 58.7 70 o .1 145 7.8 4
ot -0t 86 12 58.7 70 o ol 145 7.8 4
.l -01 104 .14 55.0 88 0 o1 179 7.7 4
.1 «01 81 <11 T4.1 65 [} .1 138 Te % 3
2 «00 85 .h2 80.8 73 o .1 146 8,0 5
-0 01 94 .13 66.7 79 a .1 158 7.8 4
o1 <00 68 .09 l4a 53 0 1 ito 7.5 5
.5 .00 71 .10 162 52 o o1 1l4 7.5 12
.5 00 88 .12 126 65 0o <1 136 7.8 6
.2 .00 re «10 205 56 o «1 114 Te? 3
.2 .00 16 «10 205 56 o] .1 114 7.7 3
.1 .00 85 .12 128 69 ] -1 139 1.8 3
-0 «03 65 «09 177 45 ] .1 98 1.7 3
-0 .03 65 - 09 177 45 o -1 98 T.7 3
.0 00 63 «09 213 36 o .l 16 7.5 1
-1 <00 56 .08 140 40 2 .2 79 Te1 2
«0 =00 62 .08 92.9 51 1 <1 102 Te5 2
«0 .00 108 «15 85.1 66 Q .1 142 1.7 4
.0 -00 108 »15 85.1 66 ] 1 142 7.7 4
-0 .00 105 -la 49.6 82 o .1 171 7.5 1
“l + 00 110 s15 38.6 95 Q .1 201 T.6 2
-1 .00 120 .16 40.8 99 [} .1 205 T8 1
el =00 &8 .12 69+4 66 0 .1 139 T.6 1
WYD. AVG. -1 .00 79 RS 91.4 60 ] - 124 1.6 -
TIME
WTD. AVG. -1 .00 92 - - 73 D .1 i52 1.7 -
TONS
PER DAY o0 .00 it - - - it - - - -
ANALYSES OF ADDITIONAL SAMPLES
DEC.
13ea. -1 .00 128 17 43.5 101 o .1 208 1.7 2
MAR .
0540 +3 0L 81 .11 202 55 Q .1 114 1.8 El
MaY
2Teun “2 .01 *8 .07 163 33 o .2 75 Tot H
AUG.

270 -0 «00 130 .18 4l.4 106 2 .1 208 7.8 5
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KOOTENAI RIVER BASIN

12302055 FISHER RIVER NEAR LIBBY, MONT,--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DAY acy
236
230
224

WS N e

214

227
229
226
225
225

226
218
205
206
202

204
207
214
210
211

214
213
171
175
183

183
189
186
121

159

203

MONTH

SEPTEMBER
MAXTMUM
MINITMUM

DCYOBER
MAXTMUM
MINIMUM

NOVEMBER
MAXTMUM
MINIMUM

DECEMBER
MAXTMUM
MINIMUM

JANUARY
MAXIMUM
MINIMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH
MAXTIMUM
MINIMUM

APRIL
MAXTMUM
MINIMUM

19
16

20
16

12
1

12

o0
[SYNIEN

o0 ©@o mnN
oo oo mn
oo oo

Now
ww

MAY
MAXIMUM
MINIMUM

JUNE
MAXTMUM
MINIMUM

JuLyY
MAX IMUM
MINIMUM

AUGUST
MAXIMUM
MINIMUM

SEPTEMBER
MAX IMUM
MINIMUM

~m ww NN
o~ wo

< wo

22
15

23
16

24
18

18
14

17
14

16
13

MEAN  MEAN
DIS-  CONCEN-

CHARGE TRATION
(CFS) (MG/L)
110 5
110 4
108 1
106 3

NOV

133
125

164

183

156
131
154
147
L46

131
154
137
t129
137

141
146
148
154
153

160
173
173
173
164

152

-

NN N

oo oo
oo ©o0 NN

oy oo we

23
t7

7
12

LOAD
(TONS)
1.5
1.2
.30
.90

wsr 00 DO

LY}

22
t7

t?
13

DEC AN 33 HaR apR Ay JUN
168 153 146 112 110 90 78
173 171 141 112 114 98 78
174 190 139 112 120 95 67
173 168 133 112 127 92 72
173 160 131 108 127 89 80
174 166 131 1¢4 129 92 83
175 180 133 99 133 95 82
183 181 138 101 138 98 8z
184 170 140 105 139 98 8
183 168 140 107 140 91 80
172 163 164 115 139 88 79
164 176 142 119 132 81 80
189 186 148 122 129 78 84
209 172 149 124 131 76 93
210 172 159 128 130 78 103
204 179 160 130 133 81 403
194 169 157 133 136 80 96
182 177 158 133 139 74 9
184 176 145 133 140 72 95
190 173 118 136 142 70 97
194 172 1 127 144 73 97
197 143 109 139 149 12 104
193 120 100 138 150 74 103
181 123 102 137 148 73 36
136 121 95 134 150 74 106
129 120 133 146 77 112
133 141 134 146 77 112
136 153 127 147 70 111
143 150 113 144 73 121
146 138 tc2 123 73 121
149 136 104 --- 75 -
174 160 131 t21 136 82 93
TEMPERATURE (°C) OF WATER, SEPTEMBER 1967 TO SEPTEMBER 1968
QAY
7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
-= 18 19 17 16 16 17 L7 17 18 17 17 17 18 18 17 14 14 15 15
—~ 14 16 14 14 13 12 12 12 13 12 12 12 13 14 14 11 10 11 1t
12 121212121211 1110130 9 910 9 8 8 8 7 7 7
10 910101110 9 9@ 8 7 7 7 8 7 7 7 7 5 6 6
2 3 4 4 4 5 6 6 6 6 5 4 4 4 3 3 3 3 3 2
T 2 3 4 4 4 5 6 6 5 4 4 4 3 3 3 2 2 21
11 01 1100000000000 6 0 o
1 000 10 000OO0O0GO0OO0 0000 O
© 0000 O0CODOGOOOOOO0O OO0 1 1 1 1
0 00 0 0O0DO0O0O0OQO0O0 0000 0 1 1t 1
6 0 000 0CO0CUDOOOO0OOCO0T1 1 12 2 3
00000 O0O0OUO0UO0O0O0O0 00 L L 1 2 2
3 3 3 3 3 4 6 6 5 6 6 b 6 6 6 6 6 1T 6 6
3 3 3 3 3 3 4 4 4 4 5 4 6 4 & 5 5 6 4 &
6 6 7 17 87 6 6 6 7 7 7 7 7 7 8 8 8 8 7
& 6 6 T 7 6 6 6 6 6 6 6 17 7 7 7 7 1 11
6 7 7T 1T 7T 7 7T 7T 7 7 8 8 8 8 == ~m ms ~m == ==
6 6 6 7T 7T 7 1 7 1 7 7 8 8 8 == == == == == ==
~- - -- 24 22 19 18 18 18 20 20 22 20 20 20 19 21 21 22
- == == == 18 17 16 16 15 14 16 15 16 17 14 16 15 14 16 16
22 22 20 19 19 19 19 18 16 16 16 16 16 16 16 16 15 18 19 18
17 16 16 16 16 15 14 16 14 13 13 14 13 13 14 13 12 13 14 15
18 17 17 18 18 18 16 14 14 13 13 12 11 11 10 10 11 12 12 13
1313 13 13 14 1513 13 12 11 12111010 9 8 9 10 10 10
DAILY SUSPENDED SEDIMENT, SEPTEMBER 1967
MEAN  MEAN MEAN  MEAN
DIS- CONCEN- DIS- CONCEN-
CHARGE TRATION LOAD CHARGE TRATION LOAD
DAY (CFS) (MG/L) (TONS) DAY (CFS) (MG/L) (TONS) DAY
19 104 2 .60 23 97 5 1.3 27
20 103 2 .60 24 99 5 1.3 28
21 102 3 .80 25 100 3 .80 29
22 101 1 .30 26 99 3 .80 30

POTAL . ¢ 4 vt 0usvsracnonnsnsaosaasenssosoasunsasosasastosscunsasasanareeosssensnanssnsonas

L aus SEP
131 185 194
133 185 194
134 187 192
133 193 194
131 193 219
134 191 219
135 194 199
137 194 199
139 194 199
146 197 199
147 194 202
148 197 202
146 203 210
167 203 209
155 195 202
157 193 200
164 193 158
165 193 158
166 194 137
166 192 116
156 192 125
164 192 131
167 194 140
173 194 140
174 197 140
155 197 140
175 197 149
176 205 150
178 197 158
184 199 160
185 207 -——
155 195 174
AVER-

27 28 29 30 31 AGE

15 16 14 16 == 16

11121212 -- 12
6 1T 1 71 7 9
5 6 5 6 1 8
111 1-- 3
11 1 1= 2
0 0 0 0 © [

C 0 0 0 O [
1100 0 0
00 0 0 0 [
2 2 2 - -- 4
2 2 2 - - o
6 b 6 6 6 4
5 5 5 5 5 3
7 8 8 8 -- 6
T 7T 7T B - s

23 23 22 21 «4 -

16 17 18 16 14  --

16 17 18 19 20 18

14 14 13 13 14 14

12 12 12 13 -- 14

11 10 10 10 -~ 1t
MEAN  MEAN
DIS- CONCEN-

CHARGE TRATION LOAD
(CFS) (MG/L) (TONS)
100 4 1.1
103 6 1.7
101 7 1.9
101 6 1.6
1644 - 6.70



MEAN
DISCHARGE
DAY (CFS)
1 106
2 120
3 125
4 138
5 132
6 123
7 120
8 118
9 17
10 116
11 121
12 150
13 153
14 175
15 178
16 158
17 147
18 143
19 148
20 146
21 144
22 187
23 250
24 222
25 203
26 211
27 198
28 391
29 405
30 313
31 282
TOTAL 554C
MEAN
DISCHARGE
CAY (CFS)
1 240
2 160
3 19¢
4 210
5 210
6 17C
7 17C
B 180
9 190
10 200
11 190
12 17¢
13 18¢
14 190
15 200
16 200
17 200
le 19¢
19 200
20 21¢c
21 300
22 450
23 42¢
24 3%4
25 426
26 411
27 210
28 230
29 260
3¢ 290
31 30¢
TOTAL 7539

KOOTENAI RIVER BASIN

12302055 FISHER RIVER NEAR LIBBY, MONT.--Continued

DAILY SUSPENDED SEDIMENT,

OCTOBER

MEAN
CONCEN-
TRATIDN
{MG/L)

LTI

e

JANUARY

MEAN
CONCEN-
TRATION
(MG/L)

47
11c
120
100

38

NOVEMBER
MEAN

MEAN CONCEN-

L0AD DISCHARGE TRATION
(TONS) (CFs1 (MG /L)
le4 413 110
1e3 366 120
le4 300 22
1e9 261 1
201 231 13
a7 212 16
2.3 202 7
242 199 ]
le3 207 7
1e3 238 480
(] 350 160
2.8 347 18
540 319 460
10 312 1200
548 327 380
21 366 300
248 363 1000
145 340 130
200 315 43
443 292 37
243 274 27
345 260 25
13 252 19
5e4 262 19
5.5 243 16
2t 217 14
21 179 45
30 150 79
46 200 29
27 205 10
76 -- -
30449 8222 -

FEBRUARY

MEAN

MEAN CONCEN-

LOAD DISCHARGE TRATION
(TONS ) (CFS) (MG/L)
a0 310 560
48 223 310
62 382 170
51 387 150
22 427 150
15 395 78
16 368 85
17 346 82
14 333 82
14 321 63
7e2 314 41
545 123 130
7.8 271 65
7.7 263 43
17 231 90
23 241 8a
42 251 56
19 269 35
21 316 56
35 478 150
110 554 160
410 693 210
110 788 180
67 988 380
49 1030 190
41 940 86
380 874 59
810 als 37
200 169 35
86 - -
14C - -
288342 14000 -

S COMPUTED BY SUBDIVIDING DAY.

LOAD
(TONS)

120

120

18
Te8
8el

92

38

43

349
S 310

S 140
17
S 390

1000
340

4303.8

MEAN
DISCHARGE
(CFS)

195
190
190
198

170

160
190
240
260
260

260
260
260

240
250

6204

MEAN
DISCHARGE
(CFS}

T42

496

480
466

469
B

488
488
732

1140
1091

21489

WATER YEAR OCTOBER 1967 TD SEPTEMBER 1968

DECEMBER

MEAN
CONCEN-
TRATION
(MG/L)

-
NFNeO Cubsuvo

MARCH

MEAN
CONCEN=
TRAT 10N
MG/}

LOAD
(TONS?

190
253842

99



100

MEAN
DISCHARGE

DAy [CFS)
1 20
2 958
3 845
4 758
5 707
6 672
7 636
8 602
2 571
1c 552
184 592
12 645
13 646
14 €23
15 614
16 589
17 55¢
18 528
19 5la
20 4a7
21 482
22 461
23 449
24 «51
25 465
26 456
27 467
28 4ot
25 500
30 687

3 -

TOTAL 17389

MEAN
DISCHARGE
DAY (CFS}
1 359
4 344
3 338
3 328
S 31
€ 30¢
T 29
8 28C
° 267
10 253
11 23p
12 229
13 262
14 240
15 222
16 210
17 200
18 192
19 185
20 20%
2L 218
22 193
23 181
24 175
25 166
26 164
27 158
28 154
2° 148
3¢ 143
31 141
TOTAL 7115

XOOTENAI RIVER BASIN

12302055 FISHER RIVER NEAR LIBBY, MONT.--Continued

CAILY SUSPFNDED SEDIMENT,

APRIL

ME AN

CONCEN=
TRATICN

(MG/L)

N ]

N g

JuLy

MEAN

CONCEN=
TRATIDN

(MG /L)

WOPrOO s~

[CX JOR NN

crwsOm

TOTAL DISCHARGE FDR YEAR
TOTAL LOAD FOR YEAR {TONS)

LOAD
(TONSY

6993

LOAD
(TONS)

“e B

4eS

5s1
3e2
3l
4e5
Te2

4ol
4o 2
S5et
1e9
203

345
2e6
le7
le2
1e5
203

159, 7

{CFS-DAYS)

S CDMPUTED BY SUBDIVIDING DAY,

MEAN
DISCHARGE
(CFS)

1060
1180
1150
17re
1180

1070
956
8ol
878
°38

1000
1060
1160
1290
1280

1160
1150
1270
1330
1360

1290
1340
1370
1430
1340

1240
1250
1250
1190
1170
were

36473

MEAN
DISCHARGE
(CFS)

138
136
129
126
123

121
120
7

135

145
150
144
138
132

125
123
130
130
118

4015

MAY

MEAN

CONCEN=
TRATION

{MG/L}

100
140
98
55
“8

AUGUST

MEAN

CONCEN-
TRATION

(MG /L)

et s u®

CwW

t0ap
(TDNS)

290

LOAD
(TDNS)

2.9

204
le3
lel
lel

100,80

MEAN

DISCHARGE
(CFS)

1000
1030

378

21130

MEAN

DISCHARGE
(CFs)

s
135
162

267

258

WATEP YEAR OCTOBER 1967 TO SEPTEMRER 1968

JUNE

MEAN

CUNCEN=~
TRATION

(MG/L)

SEPTEMBER

MEAN

CONCEN=-
TRATION

(MG/L)

WrVMN VPO

PUsw

LOAD
{TONS)

120647

LOAD
(TONS)

o9
1e5
6ol
342
18

204
L7

359,00

155828
24914,.80



KOOTENAI RIVER BASIY
12304500 YAAK RIVER NEAR TROY, HONT,

LOCATION.--Lat 48°33'43", long 115°58'09", in NE}SE}{SE} sec.5, T.32 N., R.34 W., Lincoln County, temperature
recorder at gaging station on right bank, 500 ft upstream from bridge on U.S. Highway 2, 0.2 mile upstream
from mouth, and 7.5 miles northwest of Troy,

DRAINAGE AREA, --766 sq mi,
PERIOD OF RECORD, --Water temperatures: May 1963 to September 1968 (seasonal records only).

EXTREMES, ~-1967-68:
Water temperatures: Maximum, 22.0°C July 7-12.

Period of record:
Water temperatures: Maximum, 24.0°C Aug. 9, 1965, Aug. 3, 1966.

REMARKS, -~Recorder remcved Nov, 7 to Apr. 1. Recorder stopped July 22 to Aug 9. Records furnished by Corps of
Engineers, U.S. Army,

TEMPERATURE ("C) CF WATER, WATER YEAR OCTOBER 1967 TC SEPTEMBER 1968

AVER-
MONTH 1 2 3 4 5 & T & 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE

OLTOBER

MAXIMUM 13 12 312 3} 11 11 11 12 13 13 12 121
MINIMUK 10 10 9 &8 8 8 8 ¢ 8 9 9
NOVEMBER

MAXIMUM 8 T 4
MINIMUM 4 2 2
DECEMBER

MAXIMUM == == oo ;e e o e e me s e e e ee mm S ee me me e e —e e e == e

wo
o
@
o0

-0
no
"
w

4 2 2
0 0 0 =~ == == == mo m= —m mm mm mm em me mm e mm me mm me me mm —e e ee e = e

MINIMUM == == == c= 2c co on ce == co we se =n = == ve == em o= —= e == == —= = —e

JANUARY

MAXIMUM == == == == == «a o= ce == cn =n 2o == =c == = en se e= == e s .= e == =s e e ae =— ee
MINIMUM == == == e= cm 2o s cs e me =c oo o= mm == = == m= = = e= mm = =m —m =e =

FEBRUARY

MAXIMUM == == == == o= cn v= ov ~o oe == me —e we e o= em o e- me e

MINIMUM == == o= == o= o= =0 we o —o =0 @ @n me we we e e e —e o
MARCH
MAXIMUM == == == == o= =« == ce =c o= ec m= ~= o= == o= co em e == c= e= e = == =~ == == —= == = -—

MINIMUM == == == =c o= o= oo co oo oo on e me s e e ce e= s em es m= se —m me e —m e e e me

v
ne
wo
wo so
0 N~
co wo
-
5
0 ww
®

14 16 15 15 1 14 14 16

1111 11 16 11 11 12 3121 17
g 8 &8 9 9 9 Il 11 12 12 12 312 11 1} 32 13 1l¢ 12

N
I
@™
-
-

111
8 8

MAXIMUM 16 317 18 19 23 21 22 22 22 22 22 22 18 18 17 17 18 18 19 19 18 == == == == == == ac co w0 -o -
MINIMUM 11 12 13 15 16 16 1B 18 18 18 18 17 16 15 14 13 15 15 15 16 J& =~ == =v == =« —= oo oo == = -—

AUGUST
MAXIMUM == == == == == o= == o= -= 1§ 2] 20 18 18 17 16 16 17 17 16 16 16 16 18 19 18 18 17 18 19 20 -
MINIMUM == == =~ =+ == ov -« =~ == 16 16 16 15 16 14 314 13 16 16 14 14 13 13 13 16 16 15 1¢ 13 16 15 -
SEPTEMBER

MAXIMUM 18 38 17 17 18 18 19 18 18 18 19 18 17 15 14 14 14 13 12 12 1} 10 11 11 12 12 12 12 12 12 -~ la
MINIMUM 16 16 14 13 164 15 35 14 14 34 14 16 14 13 32 312312 111610 86 8 8 9 9 910 9 9 10 -~ 11



102 KOOTENAT RIVER BASIN
12305000 KOOTENAI RIVER AT LEONIA, 1DAHO
LOCATION, --Lat 48°37'04", long 116°03'47", in NW}NW} sec.20, T.33 N., R,34 W (Principal Meridian), Lincoln County,
Montana, temperature recorder at gaging station at Leonia, 450 ft east of Montana-Idaho State line, 0.5 mile
upstream from Boulder Creek, and at mile 171.6.
DRAINAGE AREA,--11,740 sq mi, approximately.
PERIOD OF RECORD, --Water temperatures: July 1962 to May 1963, April 1965 to September 1968.

EXTREMES , --1967-68:
Water temperatures: Maximum, 18,0°C on several days during July and August,

Period of record: N
Water temperatures: Maximum, 20.0°C Aug. 4, 1966; minimum (1962-63), freering point oun rany days daring
winter periods,
REMARKS, -~No record July 13-17, Aug, 17-29,

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

DAY
AVER~

MONTH 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 25 <9 30 3L AGE
OCTOBER

MAXIMUM 13 13 12 12 11 E1 11 11 11 11 11 11111110 9 ¢ 9 9 9 8 8 8 &8 7 7 1T 7 7 71 7 3

MINIMUM 13 12 12 11 11 i1 11 11 11 1111 111110 9 9 § 9 9 8 8 8 8 7 7 7 71 7 1 7 7 ]
NOVEMBER

MAXIMUM 7 7 6 6 5 4 3 3 4 & 4 5 6 6 6 6 6 6 6 6 == == == == == == == oo oac —e oeo e

MINIMUM 7 6 6 5 4 3 3 3 3 & 4 4 5 6 6 6 6 6 6 5 == —= =r == == == == o= —o me oo
DECEMBER

MAXTMUM B il i

MINIMUM el i T S e P
JANUARY

MAXIMUM == == == o= == == 4o ;e co oo o ce co e e me e em me me em me me mm mo me e we e mn me e

MINIMUM == == == == == == oo e ;e m mm e mm em em o o s M s e mm me o e mm e e e ce ee e
FEBRUARY

MAXIMUM == == == = =; =c oo a0 co mm oo e em e e me e mm mm mm mm = e mm e me e em e mm e

MINIMUM == == == == == == o= m= o oo o oo e e e mo e o mo o o oo o e e e e v e mm —m o
MARCH

MAXIMUM B T it t S S S S

MINIMUM B el it I IS S SR
APRIL

MAX THUM 6 5 6 7T B B B 7 6§ 6 6 6 6 6 6 7T 8 8 8B 9 $ 9 1l 12 12 = 7

MINIMUM 6 6 6 7 8 7 6 6 6 6 5 6 6 6 6 T 8 8 3 3 8 9 11 It - 3
AY

MAXIMUM 8 8 9 © 91010 1 11 10 1o 11 11 11 11 11 11 10 & 3 9 91010 9 3§ °

MINIMUM 8 7 8 8 9 9 910 9 9 9101011 101010 9 8 3 9 9 3 9 o 3 8
JUNE

MAX THUM 9 9 10 11 13 11 11 11 10 9 10 11 12 33 13 13 12 11 11 12 13 13 13 12 10 == 10

MINIMUM 9 9 91011 11 11 10 9 9 o 10 1} L2 13 12 1% 11 10 11 12 1312 tu 9 -~ 10
JuLy

MAXIMUM 11 12 14 15 15 16 16 16 16 16 16 16 =~ =~ == - == 15 15 15 15 15 15 15 16 16 16 17 18 18 17 15

MINIMUM 10 11 12 13 14 15 15 15 16 16 16 15 == == == ~= == 14 14 15 14 15 15 15 15 16 L6 16 17 17 LT 14
AUGUST

MAXIMUM 17 17 18 18 1B 18 17 17 L7 17 L7 L7 16 16 16 15 == == == == =m =c oo oo o0 oo oo oo oo g 16 =-

MINIMUM 17 17 17 18 17 17 17 17 17 17 17 16 16 16 15 14 == == == == == -= oo oo oo mn oo mm oo J6 15 ==
SEPTEMBER

MAXIMUM 16 16 15 15 15 15 16 16 16 16 16 16 16 14 14 13 13 13 12 12 11 10

9 10 11 11 12 12 12 12 -~ 13
MLNIMUM 16 15 14 14 14 14 14 14 14 14 15 15 14 14 13 13 13 12 12 11 10 9 9 9

10 1} 31 B 11 11 -= 12



KOOTENAI RIVER BASIN

12318500 KOOTENAI RIVER NEAR COPELAND, IDAHO
(International gaging station)

IS L0N. —-1at i8°31743 ', lrag 118°21°59", in NW{NW1SW] sec.12, T.64 N., R.1 W., Boundary County, at bridge on
¢ wmtv hagrway, approsimately 1 mile upstream from gaging station near Copeland and at mile 123.2.

(RATNAGE AREA.--13,100 sg m1, approximatcl; (at gaging station).

PERIOU F KEruRD.--Water temperatures: May 1469 tu September 1968
Sedigent records-  May 1966 to September 1968,

LATHENLS, - 1967-hs .
Watel timporateres. Maximum, 1%.0°C Aug, 6-17; minimum, 1,0°C on several days during January and February.
Sediment conecent rat:ons:  Maximum daxly, 383 mg ‘1l June 5; minimum daily, 1 mg/l on many days.
Sediment loads. Miximum daily, 117,000 tons June 5; minimum daily, 10 tous Jam. 13.

Feriod ot revond.
Water tempeiat .es.  Maxtimum, 21,0°C Aug. 20, 1966, minimum, 1.0°C on several days during January 1967,
Jswuary and Februzry 1968.
Sedlment concentrations: Maximim daily, 740 mg<l May 30, 1966; minimum daily, 1 mg/l on many days during
1968,
sediment loads: Kaximum daily, 155,000 tons May 30, 1966; minimum daily, 10 tons Jan. 13, 1968.

REMARKE --This ~tation 1s maintained by the Lnited States i1n cooperation with Canada.

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

DAY AVER~
nudTo 1 2 3 4 5 o 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
GCr0FER
AMaL .. =e -w s -- 121212 t2 -- 1111 11 111210 9 9 & R & 7 7 7 7 7 6 7 -
(11 P R b b i B A i I Db b L) -
LONEHRLR
AMessee 0 6 B 4 4 4 3 3 3 3 3 4 4 5 5 5 & 6 & 5 S 5 4 & 3 3 3 4
QEC CHAER
AMesaee 3 0303 03 03 3 03 2 2 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 22 22 2 22 2
PHo .. Ceme e M mm em e = mm mn e mm i o em tm o me we mm = e e e em em = em e = e
PANUARY
PN 1 <l 2 z 2 2 2 2 - 2 2 == == -2 2 1 11 2
- - - - - - em em e 2 -~ -~ 3 3 3 - - - - - -~
22 2 z 2 21111t 111 11 22 2 2 2 2332 2 22 2= 2
CRECH
AMooi.e ¢ 2 3 4303 3 03 03 3 3 3 3 4 4 4 4 4 4 4 & & 4 4 3 4 & & 5 & 5 4
[ I i i it e LT IS T
Avp Y
BMei.e 6 6 5 b & & b £ 0 6 b 6 b 6 & 6 5 6 6 6 6 6 6 6 6 6 T T T 7 -- 6
L i e e e T
HAY
A e t 9 6 8 9 3 § 9 9 9 5101110 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
[ TR - %Y ¥ 9 9 9 9 § -- -- 5§ 1% ~-- 1010 10 10 10 10 -- 10 10 10 10 10 ~- 10 10 10 10 10 1o

o e

AMLLoL. T 18 10 10 10 100 10 10 1Y o2l 11 11 1111 Bf 31 11 %1 12 12 12 13 13 13 13 13 14 14

P4 .. 10 10U -~ 10 10 10 19 11 11 -- 11 11 i1 ! o1r i1 -- 11 12 12 12 13 13 13 13 13 -~ == == == -
oy

AFicooww =+ 10 13 14 (& 14 -= to b€ -- 16 14 f6 lo 16 16 -= 16 16 16 == 16 16 16 == == =+ == o= —c - -

T S R e L L i N I B T
AUGLTT

AMo... - s= e= == aw 1F 18 16 18 19 17 16 1A 13 18 18 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 17

[ T T e e i e
SEeTLrHER

SMolaae Lo 1816 16 185 1€ 16 16 1€ 16 1A 1A 16 1& 16 16 == wo me s —m a- ms - —e 15 14 14 164 14 -~ -
P, .. St me mm s me mm mm e e e oo e em we =~ ]6 16 15 15 14 14 14 15 15 == =~ == -- —e am -



MEAN
D1ISCHARGE

nay (CFSY
1 5300
2 5280
3 5350
4 5510
5 3560
3 5740
7 5410
8 5350
9 5350
10 5150
11 5230
12 5510
13 5870
14 6110
Ls 6490
16 6260
17 5890
18 5540
19 5490
20 5490
21 5250
22 5580
23 5580
24 5970
25 5710
25 5840
27 5560
28 6410
29 7300
30 6530
31 6150

ToTAL 177820

MEAN
DISCHARGE

Day 1CFS)
1 5420
2 4540
3 4190
4 3100
5 1790
h 3800
7 3940
8 4010
9 4050
10 4DB0D
I 4040
12 3980
13 3380
14 42300
15 4300
16 4500
17 4700
1R 4650
L9 4600
20 4600
21 4800
22 5170
23 5500
24 S600
25 5600
26 5500
27 4630
28 4200
29 4l4C
30 4100
31 4600

TOTAL 138720

KOOTENAI RIVER BASIN

12318500 KOOTENAI RIVER NEAR COPELAND, IDAHO--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TQ SEPTEMBER 1568

(KHERE NO CONCENTRATIONS ARE REPORTED.

OCTOBER

MEAN
CONCEN-
TRATIDN

(MG/L)
12

e AND S4B D PDA DL PRSP

N A e

JANUARY

MEAN

CONCEN=-
TRATION

{46/

[FESTER-SY

COEENN W aNNE RN NN

-

Loan
(TONS)

172
100
81
T4
5

93
58
58
72
56

56
119
1t
132
125

LOAD
{TONS)

L1862

MEAN

DISCHARGE

(CFS)

6590
6670
6650
6810
6620

174100

MEAN

DISCHARGE

(CFS)

4850
5200
$600
€200
7300

7060
6500
6210
6000
5300

5600
5500
53nNC
5200
5080

5060
5060
5150
5200
5400

5600
6100
6600
7200
8200

R3O0
7670
7430
75170

177810

NOVEMBER

KE AN
CONCEM-
TRATION

MG/L)

e b e N

W NN

WA PCD WOENN

reANE

i
1

FEBRUARY

MEAN

CONCEN~-
TRATIDN

(MG /LY

[N

Nw~D®

A COMPUTED FROM PARTLY ESTIMATED-CONCENTRATION GRAPH.

LOADS ARE ESTIMATED)

LNAD
(TONS)

LNAD
(TONS)

3838

MF AN

DISCHARGE

(CFS)

44R0
%510
4660
“740
52560

5060
5070
5040
4640
4640

4690
4940
590
3870
3550

3080
3000
3050
3120
3250

3450
3700
«500
46R0
5580

5360
6360
6000
5730
5660
5500

142590

MEAN

DISCHARGF

(CFSH

7400
7400
F500
7900
83600

9400
10200
10100

9600

9130

8470
7920
1570
7330
7270

7120
T#30
7720
7710
7500

7310
7100
6970
7060
1220

7500
7150
7920
aLT0
10600
11400

253270

DECFMBER

MEAN

CONCEN=-
TRATINN

tMG/L)

BN

»rva>

NP PR PMANS

PN NS

MARCH

ME AN
CONCEN-
TRATION

(MG7L)

LOAR
(TONS)

157

154



KOOTENAI RIVER BASIN
12318500 KOOTENAI RIVER NEAR COPELAND, IDAHO--Continued

NAILY SUSPENDFD SFOIMENT, WATEP YEAR QUTCFER 19R7 17 CEOTEMBFL 1968

Avett MAY JUNE
MEAN MEAN MF AN
MEAN CONCEN~ MEAN CONCFR~ ME AN CNNCEN-
DISCHARGE  TRATIMY AN DISCHARGE  TRATION Lasn OISCHAZGE  TPATION Lar
oAY (CFs) tMG/L) {TONS) [§453] (MGLS [R5 teey [acviN ) LTNNS Y
3 11000 13 386 15970 41 1760 55300 as 11500
2 10400 15 421 19810 40 2140 «A900 87 11500
3 610 12 311 21290 50 2RA0 53400 140 & 70100
o 9390 12 29% 21700 ~0 3520 £5300 104 56100
5 A720 8 188 22400 aa 2660 74290 583 117000
Y A560 in 231 22690 26 2070 72100 561 100010
7 8270 1z 248 22100 25 1730 £34n0 270 46200
3 2010 9 195 21000 18 1020 R8301 139 21700
9 7590 & 123 20600 12 667 55900 128 19307
19 7410 A 160 21700 11 727 55500 116 17200
11 7620 ] 165 21900 24 1420 57100 120 2040P
12 8360 10 226 23730 oR 1810 59000 148 23600
13 3690 5 17 26800 41 2970 59900 177 28400
14 a7s0 v 186 31530 98 a3in £9100 299 33400
15 asen 12 2L 35510 100 asre F33nn 12¢ 19100
16 8820 12 28 36500 110 10800 45000 R 12200
17 A=aQ 5 116 35700 124 12200 ERLLL] a5 °390
18 R4 Al ‘ 137 26100 9 anro 33500 67 £as0
12 8090 A 3t 18423C 102 19400 TRBOD 70 a179
20 RGN 4 at 41160 112 12430 41900 104 11800
21 L A 130 ©3500 259 30300 “R2M 115 15000
22 1920 s 107 «7900 210 26600 51300 124 19a0C
23 7530 7 142 53500 100 157006 ©3101 119 15500
24 7480 & 121 RG730 163 23100 64100 en 16700
25 7580 “ 22 59600 125 20104 41200 70 7700
26 7550 i 145 55200 134 2000¢ 19100 =a aron
27 7390 10 21e 52300 147 20200 39500 £2 Ah1r
23 B240 16 111 51400 123 17100 L4000 M R320
29 8350 11 763 51400 93 1200¢ “RI00 120 8 1f00C
30 11400 L 1050 52400 11?2 1s000 45100 151 t23nn
3l -~ .- -- 52400 17 15100 -- .- --
TUTAL 255320 -- 6RS4 1114600 -- 315R44 1541300 - 17760
JuLy AURYST SFPTEMpER
MEAN ME AN MERN
MEAN CONCEN- MEAY CONCEN- MEAN CANCEM=
DISCHARGE  TRATION LOAD DISCHARGE  TRATION Lnao NISCHARGE  TRATINN Lnap
DAY (CFS) (hGrL) LTONS) (CFS) (WG /L) (TANS) (CFS) (LI 1T0Ne)
1 39000 80 B 8400 15570 -- 230 9180 7 176
2 33700 72 5550 14900 320 R6T 2 166
3 20500 54 4450 13300 - 300 RS00 s 11
4 29R30 %2 3380 13300 - 290 ’519 “ a2
5 31490 39 1310 1310¢ - 280 R370 “ an
6 33300 45 4120 12000 H 279 a05n " 100
7 35900 49 4750 13700 o 211 7770 & 12¢
3 27400 59 5960 13000 10 351 T4T0 “ 121
S 18200 &7 sa10 12400 3 277 7500 o a2
195 36700 70 6940 12970 12 189 7720 o A3
11 34800 62 5920 11300 -~ 270 970 4 86
12 13400 53 47RO 11020 7 208 7740 « R4
13 31600 44 3750 10900 8 735 7620 7 144
14 30700 33 2740 10600 [ 229 7670 1 22p
15 29200 30 2370 10700 7 202 7570 « LEd
15 25700 20 1390 11900 13 204 7820 - 127
17 23100 17 1060 11520 7 217 77590 “ Re
13 21700 1¢ 917 12100 “ 131 a570 £ 139
19 20500 1¢ Rtk 11900 & 103 11390 5 153
20 13400 12 629 11290 3 181 11500 o 124
21 18200 11 B5R 10900 4 204 11400 ~ res
22 19700 16 R&] 10790 170 11100 a 180
23 20400 10 S5 1n8on 170 11010 4 ‘19
24 19600 R 423 10510 - 140 10500 “ 170
25 1a300 - 410 10000 - 110 17200 A 165
26 18700 - 400 9420 - 77 1otra 4 1n9
27 17400 - 380 3050 - «S 9740 4 1es
24 16500 -- 260 Q480 2 51 9740 “ 105
22 15200 - 250 a700 1 7% 3880 - 52
30 15300 ~- 340 1eoon 1 27 9990 1 AL
3 15800 ~- 340 10290 2 S4 -~ -- -
TOTaL 913800 - 84195 357020 - 6254 273940 - 3s78
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 5417090
TOTAL LOAD FOR YEAR (TONS) 1151989

A COMPUTED FROM PARTLY ESTIMATED-CONCENTRATION GRAPH.
B COMPUVED FROM ESTIMATED-CONCENTRATION GRAPH.



KOOTENAT RIVER BRASIN

12322000 KOCTENAI RIVER AT PORTHILL,

IDAHO

LOCATION.--Lat 49°00'00", long 116°30'10", in SW} sec,8, T.65 N,, R.1 W., Boundary County, temperaturs 1eocorder
at gaging station on right bank, 300 ft upstream from internaticnzl boundaiy at Parthill and 2t rile 105,62,

DRAINAGE AREA.--13,700 sq mi, approximately.

PERIOD OF RECORD,--Chemical gnalyses:
Water temperatures:

EXTREMES, --1967-68:

Water temperatures:

THATY.

Period of record:

Water temperatures:

1963-63,

MONTH

UCTUBER
MAX IMUM
MINLIMUM

NOVEMBER
HAX1MUM
MIN1MUM

DELEMBER
MAX1MUM
MINIMUM

JANUAKY
MAK IMUM
MINIMUM

FEBRUARY
MAX IMUM
MINIMUM

MARCH
MAX 1MUM
MINIMUM

APKIL
MAX [ MUM
MLNLMUM

MAY
MAX [MUM
MLNIMUM

SEPTEMBER
MAX 1MUM
MINIMUM

1

January 1949 to September 1850,
January 1949 to September 1950, May 1963 to Septemwbor 1068,

Maximum, 18,0°C Aug. 6-17; minimum, freezing point on many davs during Jantary

Maximum, 21,5°C on several days during August 184y,
1966~68), freezing pnint on many days during winter pewriods,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTCBER 1957 TC
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PEND ORETLLE RIVER BASIN

12359806 SOUTH FORK FLATHEAD RIVER ABOVE TWIN CREEK, NEAR HUNGRY HORSE, MONT,

LOCATION, --lat 47°58'45", long 113°33'36", in NE{NW{NE} sec.36, T.26 N., R.16 W,, Flathead County, temperature
recorder a. gaging station on left bank, 0.1 mile downstream from Tin Creek, 0.4 mile upstream from Twin
Creek, 36 miles southeast of Hungry Horse, and at mile 46.7.

LRAINAGE AREA.-~-1,160 sq mi.

PERIND OF RECORD.--Water temperatures:

EXTREMES, -~1987-68:

Water temperatures:

Period of record:

Water temperatures:

periods,

May 1965 to September 1968,

Maximum, 17.0°C on several days during July and August; minimum, probably near freezing
point during pericd of missing record.

Maximum, 19,0°C Aug. 17-19, 1967; minimum, freezing point on many days during winter

REMARKS. --Recorder stopped Nov. 21 to Feb, 27,
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967
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108 PEND OREILLE RIVER BASIN
12362500 SOUTH FORK FLATHEAD RIVER NEAR COLUMBIA FALLS, WONT,

LOCATION, -~Tat 48°21'24", long 114°02'12", in SW}SE}SW} sec.16, T,30 N., R.19 W., Flathead County, temperature
recorder at gaging station on right bank, 1.7 miles downstream from Hungry Horse Dam, 3.5 miles upstream
from mouth, and 7 miles east of Columbia Falls.

DRAINAGE AREA,--1,663 sq mi.

PERIOD OF RECORD, --Water temperatures: October 1964 to Seprember 1968.

EXTREMES ,~--1967-68: N
Water temperatures: Mipimum, 2.0°C Jan. 26, 27.

Period of record: . Y
Water temperatures: Maximum (1964-67), 19.0°C Aug. 9-11, 1966; minimum, 2.0°C on many days in 1985, 1967,
and 1968,

REMARKS . -~Recorder stopped Mar. 27-31, Apr., 29, 30, July 8-14, July 20 to Aug. 1, Thermograph records furnished
by Montana Fish and Game Department.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1867 TO SEPTEMBER 1968

DAY
AVER-

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

MAXTMUM & & & 5 6 6 6 6 5 6 &6 5 & 5 5 5 5 5 5 5 6 5 5 5 5 5 5 5 & 5

MINIMUM 4 4 4 4 5 5 5 & 5 5 5 5 5 5 5 5 5 5 4 4 5 5 5 4 5 & 5 5 4 5 5 4
NOVEMBER

MAXIMUN & 5 5 % 5 5 5 5 5 6 & 5 5 5 6 5 5 5 5 5 6 6 & 6 5 &6 5 6 & == 5

MINIMUM 4 4 & & 4 %= 5 5 5 5 5 5 5 5 5 5 5 5 5§ 5 5 & 6 5 4 & 5 6 & 6= “
DECEMBER

MAXIMUM 6 6 6 &6 & 6 6 6 6 6 6 5 5 5 5 5 5 5 4 4 & 4 & 4 & 4 & 4 4 4 @ 4

MINIMUM & 6 & 6 & &6 6 &6 6 & 5 5 5 5 5 5 4 & 4 4 o 4 b k& 4 & 4 & & 4
SANUAR Y

MAXIMUM v & % 4 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 03 3 3 3

MINIMUM 3 4 4 = » & 4% 4 3 3 3 3 3 1 3 3 303 03 3 33 3 ¢ 2 3 3 3 3 3
FEBRUARY

HAXIMUM 3 3 3 03 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 & 2 4 4 4 4 4 3= o- 3

MINIMUM 3 3 3 3 3 3 3 3 3 3 32 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 - --
MARCH

MAXIMUM % 4 4 & 4 4 4 4 4 3 3 3 4 3 8 4 4 & 4 4 b 3 4 o= mm em e e 3

MINIMUM 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 o= em e oow we 3
APRIL

MAXIMUM & 4 4 4 & & 4 4 4 4 5 4 3 4 3 3 3 4 & 3 4 & 5 4 4 4 4 6 — - 3

MINIMUM 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 & & 3 3 - - 3

¥

MAXIMUM 5 & 3 3 5 & 3 4 3 4 & 5 & 4 4 4 & T 6 4 4 & 3 5 5 5 4 4 3 4 4 4

MINIMUM 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 3 3 2 3 3 3 3 3 3 3 3 3 3
JUNE

MAXIMUM 3 & 4 4 4 & 4 & 4 & &4 & & 4 4 4 4 4 4 4 & 4 4 & 4 4 b & 4 4 -= 3

MINIMUM 3 3 3 3 3 3 3 3 4 & 4 4 4 4 3 3 3 3 3 4 4 4 & 4 4 9« & & 4 & = 3
suLy

MAKIMUM & 7 7 7 7 T B == == == == =w = wn 8 6 10 €& 6 == wm = =m == mm en mm wm me e oe e

MINIMUM & 4 4 & 4 & & =~ == —= ~e oo wo o= 3 3 4 3 3 == wm e e mo wm me e me e s e e
AUGUST

MAXIMUM -~ 19 19 19 15 19 18 17 18 18 18 17 18 i7 I7 16 16 13 16 16 16 16 16 17 17 1’ 1e 16 16 16 17 17

MINIMUK -- 1718 6 7 & & 6 B17T & & 617 & 6 8 o 1 T T 4151616 7 7 T & & 8 s
SEPTEMBER

BAXIMUM 16 16 16 16 16 16 16 16 13 14 & 6 6 6 6 6 5 4 4 4 4 4 & & & ~ & = 4 4 == Y

MINIMUM 7 7 7 7 7 8 8 5 & & & 4 4 5 5 &4 & 4& & & 4 4 4 4 o & 4 & & 4 - 4



PEND OREILLE RIVER BASIN

12383500 FLATHEAD RIVER NEAR KAIISPELL, MONT,
(Formerly published as 12363000 Flathead River at Columbia Falls, Mont.)

LOCATION, -~Lat 48°12'38", long 114°15'23", in NEJNEJNW} sec.10, T.28 N., R,21 W,, Flathead County, at bridge on

county road, 2.5 miles northeast of Kalispell and at mile 128.0,

DRAINAGE AREA,~-1,500 sq mi.

PERIOUD OF RECORD, --Water temperatures:

station 12383000 15 miles upstream), October 1987 to September 1968.
Sediment records: July 1965 to September 1968,

EXTREMES, --1967-68:

Water temperatures: Maximum, 21.0°C Aug. 8; minimum, 1.0°C on many days during winter months,

January 1949 to September 1950, Augusc 1963 to September 1967 (at gaging

Sediment concentrations: Maximum daily, 570 mg‘l May 23; minimum daily, 1 mg/l on several days during Novem-

ber, December, February to Apr:l, August, and September.
Sediment loads: Maximum daily, 53,000 tons May 23; minimum daily, 3.0 tons Dec., 30.

Period of record:
Water temperatures: Maxzmum, 21.0 C Aug. 8, 1968; mimimum, freeczing point on several dzys ducing winter peri-

REMARKS.

AVE
AGE

(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED: N, IN NATIVE WATER; P, PIPET; S,

SUN

ods.,
Sediment concentreations: Maximum daily, 980 mg‘l May 21, 1967; minimum daily, 1 mg/l on several days each

year.
Sediment loads: Maximum deily, 140,000 tons Mey 23, 1967; minimum daily, 4 tons Mar, 4-6, 1967.

IFMOFRATURE (°C) OF WATKR, WATFR YREAR OCTOBER 1967 TU SEPTEMBER 1968

AY ner Nicy DEC SAN L3 MaR 4PR KaY SUKN SUL
1 7.0 7.0 4.0 2.0 1.0 7.0 4.0 I Wt 1.0
2 5.0 4,0 4.0 240 2.0 3.0 S0 9.0 10.0 13,0
3 7.0 3.0 4.0 2.0 2.0 7.0 6.0 4.0 a.0 15.0
4 2.0 4.0 3.0 2.0 3.0 7.0 6.0 8.0 10.0 16.0
5 8.4 3.0 2.0 2.0 3.0 4.0 5.0 8.0 840 16.C
6 840 1.0 4.0 2.C 2.0 6.0 5.0 5.0 10.0 16.0
7 9.0 4.0 3.0 2.0 2.0 6.0 6.0 6.0 10.0 16.0
8 i0.0 6.0 4.0 2.0 2.0 4.0 7.0 8.0 10.¢ i5.0
9 8.0 6.0 4.0 2.0 2.0 6.0 7.0 9.0 11.0 1840
10 9.0 6.0 6.0 2.0 1.0 4.0 i1.0 0.0 11.0 18. ¢

133 3.0 60U 4.0 2.0 i.G £.0 8.0 1G.0 1.0 19.0
12 8.0 6.0 3.0 2.0 1.0 6.0 4.0 10.0 11.0 15.0

13 8.0 6.0 2.0 2.0 i.¢ 6.0 4.0 9.0 840 15.0

14 9.0 6.0 2.0 3.0 1.0 5.0 4.0 7.0 9.0 15.0
15 8.0 9.0 3.0 3.0 1.0 5.0 5.0 8.0 .0 12.0
18 10.2 7.0 3.0 3.0 1.0 6.0 5.0 B.C 10.0 15.0

17 9.0 6.0 £ 30 1.0 640 5.0 10.0 11.0 15.0

18 8.0 4.0 2.0 3.0 1.0 5.0 8.0 10.0 10.0 15.0

19 7.0 6.0 1.0 4.0 1.0 6.0 7.0 10.0 12.0 15.0

20 ER 4.0 2.0 4. 3.0 7.0 b5.C 8.0 1240 12.0

21 7.0 5.0 2.0 4.0 3.0 1.0 6.0 1i.0 1L 3.0

22 6.0 4.0 2.0 3.0 4,0 3.0 9.0 12.0 10.4 0.0

23 6.0 4. 3.0 3.0 4.0 7.C 5.0 8.0 10.0 i1.0

24 4.0 4.0 3.0 4. C 3.0 7.0 3.0 9.0 11.0 1.0

25 7.0 3.0 3.0 2.0 3.0 4.0 7.0 8.0 13.0 16.2

26 Tau 1.0 3.0 1.0 5.0 4.0 6.0 8.0 14:0 18.0

27 6.0 2.0 3.0 —— 5.0 5.0 3.0 7.0 13.0 19.C

28 6.0 3.0 3.0 1.0 6.0 5.0 1i.0 10.0 11.0 20,0

29 6.0 3.0 2.0 1.0 6.0 €.0 13.C 9l 9.0 20.0

3C 7.0 4.0 1.0 1.0 —— 5.0 11.0 9.0 9.0 17.0

31 7.0 —-— 1.0 1.0 - 6.0 — 9.0 - 17.0
R- T.5 4.5 3.0 2.5 2.5 5.5 7.0 845 10.5 15.5

8UG

17.0
17.0
19.0
11.0
12.0

19.0
12.0
21.0
18.0
19.0

16.0
17.0
17.0
15.0
140

10.0
14,0
13.0
11.0
15.0

15.0
11.0
15.0
16.0
17.0

17.0
14.0
14.6
13.0
16.0
15.0

15.0

SUSPENDED SEDIMENT DISCHARGE AND PARTICLE SIZE, WATER YEAR OCTOBER 1967 TO SEPTEMBER [908

Vy VISUAL ACCUMULATION TUBE: Wy IN DISTILLED WATER}

WATER PARTICLE SI1LE
TEM- SUSPENCED
PERA- CONCEN=~ SEDIMENY PERCENT FINER TAAN THE SIZE (IN MILUIMETERS}H INDICATED

TURE DISCHARGE YRAYTION BISCHARGE

DATE TIKE (°C) (CFSH (MG/L) (TONS/DAY) «002 o004 «008 o016 w031 4062 o125 4250 »500 1400 2400

3, 1968 1445 9 35800 479 46300 haind i8 had &l - 78 30 97 100 -

Flow effected by 1ce Jan., 1, 2, 27, 28, Feb., 17-19, Records of discharge are given for Flathead River
at Columbia Falls (station 12363000}, No appreciable intlow or outflow occurs between the two points,

6.0
10.0
18.0
1.0
12.0
10.¢C

10.0
10.C

SIEVES

METHOD
CF

ANAL Y=
SIS

VPRC



110

MEAN
DISCHARGE
DAY (CFS)

1 10400
2 8620
3 10600
4 784C
5 674C
6 1720
7 150C
8 1450
9 379¢C
10 3620
11 1730
12 159¢C
13 1670
14 178C
15 173¢
16 1660
17 307¢C
18 7710
19 10500
20 10500
21 1050C
22 10500
23 108C0
24 1080C
25 10600
26 8530
27 8049C
28 8470
29 9040
30 727C
31 3250

TOTAL 19637C

MEAN
DISCHARGE
DAY 1CFS)

1 1700
2 6660
3 10500
4 700
5 10900
& 10600
7 10500
8 10800
9 1090C
10 11100
11 11100
12 1110C
13 1100¢
14 11000
15 11200
16 11300
17 11300
18 130"
19 1130C
20 1140C
21 11400
22 11800
23 119¢C
24 12c00
25 B59C
26 238C
27 1730
28 524C
29 7280
30 347C
31 2210

TOTAL 284380

PEND OREILLE RIVER BASIN

12363500 FLATHEAD RIVER NEAR KALISPELL, MONT.--Continued

DAILY SUSPENDED SEDIMENT,

OCTOBER

MEAN
CONCEN-
TRATION
{MG/L)

NNDED VOGN NONWW WURNNW PO ®

woms s

JANUARY

MEAN
CONCEN—
TRATION
{MG/L)

5
13
18
11

8

~N~Ne o~

-
®ooo~

C@ONO RO wn

NN
[NE MUY

“vn

LOAD
{TONS)

220
140
110
110

73

14
840
840

31

29

14

13
Qo0

10
9.0

13
41
150
260
260

230
230
230
200
210

327840

LOAD
{TONS )

23

180

280
22c
290
260
140

26
19
470
490
37
12

6557

S COMPUTED BY SUBDIVIDING DAY.

MEAN

DISCHARGE

(CFS)

3070
3850
3550
3170
2850

4130
9260

8850

11700
7550
3190
2610
257¢

2410
56130
8130
8430
8330

181200

MEAN

DISCHARGE

{CFs5)

2220
2250
2430
2400
2420

2260
2100
2000
1940
1900

1870
1910
2030
2060
1730

1740
1830
177¢
1970
218C

2250
2330
2410
2690
2820

2770

NOVEMBER

MEAN

CONCEN~
TRATION

{MG/L)

-
N OO CWWWR WWANW WNWON WewNe

[SENEFRUIS

FEBRUARY

MEAN

CONCEN=
TRATION

MG/L)

CPCON AN

[N YLI Y

LOAD
{TONS)

1850.0

LOAD
{TONS}

640

60
13
45
39

123240

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DECEMBER

MEAN

MEAN CDNCEN=
DISCHARGE  TRATION

(CFS {MG/L)

11100 7
11100 9
11000 10
11100 7
11200 8
11200 8
11000 7
10907 7
10900 6
10900 5
11100 7
11000 6
10800 6
10700 10
10600 6
10600 4
10600 6
1r8nn 9
10807 8
10700 &
10500 5
10800 5
7830 6
4119 3
2480 5
6120 6
2980 6
1870 9
1830 3
1790 1
1710 5
270120 -
MARCH
MEAN
MEAN CONCEN-
DISCHAPGE TRATION
(CFS) MG /L)
2620 2
2670 4
2760 4
2950 4
3350 7
4110 13
4540 17
4370 11
4100 7
3870 4
3640 3
3440 2
3400 3
3379 2
3240 9
3170 2
3200 4
3150 2
3050 1
2940 8
2860 1
2829 2
2850 10
3010 3
3220 3
3340 2
3320 2
3800 11
4200 17
4490 15
4250 8
106100 -—

LOAD
(TONS)

489140

LOAD
{TONS)



PEND OREILLE RIVER BASIN
12363500 FLATHEAD RIVER NEAR KALISPELL, MONT,--Continued

CALLY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN=
DISCHARGE TRATION LOAD OISCHARGE TRATION L2AD DISCHARGE TRATION LOAD
0AY (CFS) (MG/L) (TONS) (CFS} (MG/L) (TONS) (CFs) tMG/L Y (TONS)
1 3980 s 54 9050 100 2700 24900 72 4800
2 3780 4 41 13400 210 7600 25900 83 5800
3 3570 3 29 15200 150 6200 35600 350 S 33000
4 341C 2 18 14000 84 3200 36700 %10 41600
5 3360 2 18 13600 73 2700 31100 160 13000
6 3310 1 9.0 16500 79 3500 27900 100 7500
7 3210 3 26 16500 66 290N 26200 69 4900
8 3110 2 17 14200 45 1700 262r0 67 %700
° 3020 2 16 13700 32 1200 26700 68 4900
10 3096 3 25 12200 1e sag 27100 7 5200
1 3260 3 26 11800 13 410 27500 69 5100
12 3840 5 52 12300 18 600 31500 96 8200
13 3930 3 32 16200 83 3600 37770 150 15000
14 3850 3 31 17200 120 5600 36200 s8 5400
15 3900 3 32 17500 130 6100 27100 33 2400
16 3970 . 43 17400 100 4700 19409 43 2300
17 3750 1 10 1740C 76 3600 25300 45 3100
18 3680 “ 40 16300 63 2800 25800 %5 3100
19 4120 10 110 18600 100 5000 26800 43 3100
20 3360 8 73 23600 170 11000 28100 54 4100
21 3250 3 26 23200 200 13000 28000 42 3200
22 3140 1 8.0  294C0 380 30000 26009 27 1900
23 3090 2 17 34600 570 53000 25000 20 1400
26 3150 3 26 27300 260 19000 22970 18 1100
25 3250 2 18 25500 140 9600 17700 23 1100
26 3400 2 18 26300 120 8500 16800 20 910
27 882¢ 17 400 26800 110 8000 17800 18 810
28 5480 11 150 25600 100 6900 17600 15 710
29 3970 2 21 27000 110 8000 16000 10 430
30 5710 s 140 29100 140 11000 14800 11 440
N - - -- 27400 110 8100 -- - -
TOTAL 114760 - 153600 609750 -- 250800 174300 - 188660
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN=- HEAN CONCEN=
DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DAY (CFS) (MG/LY (TONS) (CFS) (MG /L) (TONS) (CFS} (MG/L) (TONS
1 13900 12 450 4510 2 24 3919 4 42
2 1310¢ 10 350 4390 2 24 5150 2 26
3 L160¢ ° 280 4360 1 12 3880 2 21
. 11900 10 120 5320 s s7 4710 o 51
5 12200 e 300 4360 5 59 3890 1 11
6 12500 9 300 4550 4 49 isno 2 21
7 12300 8 270 4830 2 26 1880 6 63
8 11600 6 190 4610 3 37 4430 2 24
9 10700 7 200 3850 2 21 8090 12 260
10 10700 7 200 3630 3 29 6530 4 7
1 9980 I 160 4070 3 33 10700 5 140
12 9500 5 130 3920 5 53 2940 1 8.0
13 9230 7 i70 3720 2 20 3850 4 42
14 8580 6 140 3510 2 19 2560 2 14
15 11300 13 400 5420 3 44 2810 2 15
16 10100 12 330 7040 4 76 3570 1 10
17 8040 7 150 4830 4 52 5080 2 21
18 8380 ° 200 6390 4 69 10207 3 83
19 8060 6 130 4900 Py 53 17300 74 3500
20 8320 & 130 4740 3 38 16700 30 1400
21 8560 5 120 4860 3 39 13300 12 430
22 8040 4 87 7640 10 200 10700 7 200
23 7530 s 10C 4030 2 22 10300 “ 110
24 7330 6 120 3900 4 “2 10200 3 83
25 6970 5 96 3780 3 31 11070 4 120
26 5310 4 57 4120 1 120 10000 2 59
27 4840 3 39 4210 5 57 13000 6 210
28 4720 4 51 4330 3 35 12300 10 330
29 4750 4 51 3796 7 72 @510 2 s1
30 4740 3 38 4090 3 33 9560 3 7”7
31 4670 3 38 3600 5 a3 - - -
TOTAL 279450 - 5595 140880 - 1529 234820 - 750140
TOTAL DISCHARGE FOR YEAR (CFS—DAYS) 3256360
TOTAL LOAD FOR YEAR (TONS) 475268.0

S COMPUTED BY SUBDIVIDING DAY.



115 PEND OREILLE RIVER BASIN
12395500 PEND OREILLE RIVER AT NEWPORT, WASH.

LOCATION, --Lat 48°11'10", long 117°02'00", in SE}SW} sec.24, T.56 N., R,6 W,, Bonner County, Idaho, at bridge on
U.S. Highway 2, 0.2 mile downstream from gaging station at Newport, 1.8 miles downstream from Abeni Falls
Dam, and at mile 88.5.

DRAINAGE AREA,--24,200 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: July 1959 tc September 1968,

REMARKS,

Ho apprectable inflow between saupling point and gaging statien,
CHEMICAL ANALVSES )N MILLIGHAMS PER LITER, WATER YEAR OCTOBER 1967 TG SEPTEMBER 1968

MEAN MAG= [
DIS- CcaL- NE~ TAS- BICAR~ CAR—
CHARGE SILICA Ccium STuM SODIuM SIuM BONATE BONATE SULFATE
DATE (CFSY {s102) ca) MG INA) 1K) {HCO3) (€03) (S04}
0T,
15, 13100 6.7 23 6.0 2.7 ~8 97 ] F.2
NIV,
190 208vU 6.5 23 6.1 2.7 +b 96 o .6
ukie
17... 14330 6.7 24 hel 3.0 <8 100 Q 1t
JAN.
Zless 19100 5.5 24 5.0 2.7 .8 98 [ i
FEda
264.., 26100 6.4 22 5.9 247 -8 92 o 9.6
MaR.
1744 19900 5.6 19 5.0 2.5 .9 82 o 8.4
APF.
2lees 25000 Sact 227 S.9 2.6 .8 92 0 10
MAY
1laus 29590 6.0 22 5.3 2.9 -8 92 0 9.B
JUNE
2340 53000 5.5 21 5.3 2.5 .7 84 0 10
JuLy
18e4. 18400 5.5 21 5.3 2.5 T es 0 9.0
AUG
Ilaaw 9600 5.8 21 5.6 2.4 .7 90 0 9.¢
SEPT,
23.a. 25790 5.0 23 6.0 2.5 .8 95 0 Ba6
0IsS— SPECI~
SOLVFO NON- FiC
SOLIDS CAR- COND~
CHLO- FLUO-~ (RES{~ HARO— BUNATE  ULTANCE
K1DE RIDF NUTRATE  JUE 4T NESS HARD-  (MICRO- oH COLOR
narte [{<¥} () (U3} Lan C)  {CA,MG}  NESS Ma0s)
Jcr.
15, 1.0 .1 .1 101 82 3 170 7.9 5
NOV.
19... 1.0 sl -1 %6 83 4 169 7.9 5
DEC.
17, o4 .1 .1 10¢ 86 4 17% 3.0 s
AN,
2leus -7 -1 -1 101 8~ 4 175 7.9 5
FEB.
24aen .9 .2 .l 94 30 4 162 7.8 5
MAR,
17... -3 -1 .2 B4 63 1 163 7.9 s
APR.
2laes .8 ol -1 95 80 & 168 7.7 5
MayY
1leas -5 -1 -2 6 9 4 165 7.5 5
JUNE
23 .6 B! .2 89 75 6 151 7.8 s
JULY
18a.. -5 -1 .l 93 75 3 156 8.0 5
AUG.
Tleoe - o2 -2 LE) 76 2 157 8.0 5
SEPT.

23eas -5 <1 .3 97 a2 4 169 7.9 ]



PEND OREILLE RIVER BASIN
12395500 PEND OREILLE RIVER AT NEWPORT, WASH,--Continued

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

TEM- ToTAL
PERA- DI1S- cuLl- LHRO~
TURE SOLVED FORM MIUN COPPER ZINC BORON
1DEG C} OXYGEN (MPN) (CRY} 1cul 1N 181
13 8.6 299 -— - - -—
E] 1.1 230 -- - - -
2 PL.2 ) - - - --
—-— - - - 00 «00 ~00 .00
4 13.5 23 - -— - -
B 9.3 23 -~ - - -
4 9.3 70 -- - - -
16 tt.0 150 - - - -
22 8.6 36 -- — -~ -
Ileas 23 7.7 40 .00 <09 .00 -

SEPT.
23... == 8.8 430 -— - - -



COLUMBIA RIVER MAIN STEM
12399500 COLUKBIA RIVER AT INTERNATIONAL BOUNDARY, WASH,
{Irrigation network station)

LOCATION, ~-Lat 48°55'00", lopg 117747'40", in S#}SW} sec.33, T.40 N,, R.40 E., Stevens County, 2t bridge on State
Highway 25 at Northpurt, 10.0 miles dowustream from gaging station at international boundary end 2t mile

734.1,

DRAINAGE AREA,--59,700 sq mi, epproximately (at gaging station).

PERIOD OF RECQORD, --Chemical analyses: February 1910 to Janusry 1811, November 1951 to September 1968.

Weter temperatures: November 1951 to September 1968,

EXTREMES . --1967-68:
Dissolved solids: Maximum, 112 mg/1 Jan. 21 to Feb, 19; minimum, 76 mg/1 July 30 to Aug. 15.
Hardness: Maximun, 85 mg/1 Jan, 1-20; minimum, 63 mg/1 Aug. 16 to Sept. 12,
Specific conductance: Maxinum daily, 181 micromhos Jan. 21, 24, 25, 28, Feh. 18, Apr. 22; minimum da:ily,

120 micromhos Aug. 28,

MEAN MAG - PO~
BIS- caL- 1B TAS~ BICAR- CAR~ CHLO- FLUD-
CHARGE  SILICA CIuM STUM $021UM STUM BONATE  BONATE SULFATE  RIDE RIDE NITRATE
DATE (CFSY (5102) {tcry (MG} (NA) (4.9} 1HCO3) (co3) (504 (%] (F) (N3}
ocT. .
01-31 74259 a.a 21 4.3 1.7 .7 77 0 13 .1 .2 .3
NOV «
0l1-30 58010 5.1 22 47 2.0 B 80 o 15 2 .2 .3
DEC,
01~31 56710 4.7 24 542 2.2 7 82 0 17 .8 3 -5
JAN.
01-20 40500 5.2 25 Se4 2.3 -8 a4 0 19 8 3 “3
21-31 43710 5.2 25 5.2 2.6 .8 84 0 18 <9 .2 .5
FEB.
0i-19 43710 6e2 2% 542 “ <8 84 0 13 <9 .2 .5
20-29 48380 5. 24 4.8 2.2 .8 80 0 17 1.0 .2 <5
MAR .
01-22 48380 5. 24 4.8 2.2 -8 80 o 17 1.0 .2 -5
21-31 57870 6.0 23 4.7 2.1 .7 78 0 13 .7 -3 -4
APR .
01-04 57870 6.0 23 4.7 2.1 -7 78 0 18 .7 .3 o4
05-30 63640 5.5 24 5.1 2.4 .8 84 0 17 .5 .3 .7
MAY
-7 97010 4.9 21 4.7 2.0 -7 19 [ 14 o4 .2 -3
18-31 179000 4.1 21 4.3 1.7 .6 72 0 14 .3 .2 .2
JUNE
0t~-13 267200 Sel 21 4.2 L.7 -8 7L 0 14 -6 ol 6
14-30 275500 5.1 21 4,2 leb .7 T 0 14 .3 .2 8
JuLy
01=-03 273400 5.1 21 4.2 1.6 .7 T [ 14 .3 .2 .8
04-2% 219300 4.9 2 4ui 1.3 .7 68 0 13 .2 .2 .6
10-31 132700 3.7 20 3.8 1.3 .7 65 0 12 <3 .2 -5
AUG.
01-15 132700 7 20 3.8 1.3 .7 66 0 12 .3 .2 .5
16-31 97590 3.9 19 3.8 laé .5 68 0 1n -t Ny .5
SEPT.
nNi-12 97590 3.9 19 3.8 1e4 -5 68 o |51 o1 .l .5
i2-30 49180 3t 20 4.2 1.8 .6 72 0 14 .2 .1 .3
WID. AYG. - 4.7 2L “atr 1.7 .7 74 0 14 .l <2 -5
TIME
ATD. A¥G. 102000 %2 22 £ 1.9 7 77 0 15 «5 .2 .5
TONS
PERP DAY -- 1320 5880 1220 415 194 20300 0 3930 103 54 191
ANALYSES OF ADDITIONAL SAMPLES
oec {DISCHARGE AT TIME OF SAMPLING)
£C.
1. 65490 3.3 24 3.0 1.7 .7 81 [ 13 6 <3 .8
MAR o
[ S 45100 5.0 23 4at 2.0 .8 T4 <] L8 .6 .2 o4
Als.
1o 106U o4 17 3.8 tat -6 66 0 L2 -3 2 .5

CHEMICAL ANALYSES IN MILLIGRAMS PFR LITER,

WATER YEAR OCTOBER 1967 T SEPTEMBFR 1963



COLUMBIA RIVER MAIN STEM 1
12399500 COLUMBIA RIVER AT INTERNATIONAL BOUNDARY, WASH,--Continued

EXTREMES, --1967-68:-~Continued
Water temperatures: Maximum, 17,0°C Aug. 23; minimum, 1.0°C Jan. 29, 30,
Period of record:
Dissolved solids: Maximum, 158 mg/1 Feb. 23, 1963; minimum, 71 mg/1 July 8-2
Hardness: Maximum, 128 mg/l Feb. 23, 1963; minimum 62 mg/l July 16-31, Aug.
July 26 to Aug. 15, 1964, July 12 to Aug. 1, 1967
Specific conductance. laxlmum daily, 257 mlcrumhos Feb. 23, 1963; mipimum dailv, 120 micromhos Aug., 28, 19868,
Water temperatures: MaXimum, 21.0°C May 14, 19, 1959; minimum freezing pcint on sevaral days durirng J.ln\mry
in 1960, 1962, and 1963,
REMARKS, --No appreciable inflow between sampling point and gaging station except curing periods of heavy locsl

254,

-31, 1660, ualy 1-31, 1961

runoff.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTABER 1v67 1) SEPTEMBER 1968
DIS~ DIS- DIS- SPECT~
SOLVED  SOLVED  SDLVED NON~ SODIUM FIC
SOLIDS  SOLIDS  SOLIDS CAR~ AD- COND- TEM-
(REST-  [YONS ITONS HARD= BONATE  SORP-  UCTANCE PERA- DIs- oLt~
DUE AT PER PER NESS HARD~ TION  (MICRO- PH COLDR TJURE SOLVED FOka
DATE 180 C)  AC~FT} DAY)  (CA,MG}  NESS RATIO MHOS } \DEG C)  OX¥GEN  {mPN
ocr.
01-31 86 12 17200 72 9 -1 is1 7.1 5 - - -
NOV.
01-30 91 .12 14300 75 9 .1 156 7.9 5 -- - -~
DEC.
01-31 102 .14 15600 82 15 .1 172 7.9 5 - -- --
JAN.
01-20 106 .14 11600 85 16 .1 179 7.8 5 - — -
21-31 12 .15 13200 84 15 .1 180 7.8 s - - -
FEB.
01-19 112 .15 13200 84 15 -1 180 7.8 5 -- -~ -
20-29 108 .15 14100 80 14 .1 172 7.1 s - — —
MAR.
01-20 108 .15 14100 80 14 ol 172 7.7 5 -= -- -
21-31 96 .13 15000 77 13 .1 166 7.6 5 . -
APR.
01-04 96 .13 15000 77 13 .1 165 7.6 5 -- - -
05-30 99 .13 17000 81 iz Y 172 7.7 5 - — -
MAY
01-17 %0 .12 23600 72 8 -1 159 7.7 5 -
18-31 82 Y 39600 70 11 .1 148 7.8 5 - - -
JUNE
01-13 82 .11 59200 70 12 .1 142 7.8 5 - - -
14-30 38 .12 66400 70 12 .1 142 7.8 5 -- - --
JuLy
01-03 83 .12 66400 70 12 .1 142 7.8 5 - -
04-29 85 .12 50300 67 12 Nl 135 1.7 & -
30-31 76 .10 27200 56 12 -1 131 7.7 5 - — -
AUG.
01-15 76 .10 27200 86 12 ol 131 7.7 5 - - --
16-31 17 .10 20300 63 B .1 130 7.8 - — -—
SEPT.

01-12 77 .10 20300 63 8 o1 130 7.8 5 -- - -
13-30 84 .11 20200 58 9 .1 144 7.8 5 o= - -
WTD. AVGe 88 - -- 72 11 - 149 7.8 - -- - -

TIME
wTD. AVG. 93 .13 24400 75 12 .1 157 7.8 - - - -

TONS
PER DAY - — - - - — — .- - .- — -

ANALYSES OF ADDITIONAL SAMPLES

DEC.
le.. 101 J14 18100 81 14 Nt 167 7.7 5 - - -

MAR.
17.0. 98 .13 11900 76 15 .1 159 7.8 5 6 14.8 290

AUG.

Iless 73 «10 20900 63 9 -1 129 7.9 o 19 9.0 430



W N

oo

145
144
143
142
147

L4s
160
139
139
le1

143

ocr

15.0
15.0
14.0
15.0
14.0

14.0
14.0
14.0
1440
14.0

1440
14.0

11.0

11.0
10.0
L1.0
10.0
10.0
10.0

12.5

COLUMBIA RIVER MAIN STEM

12399500 COLUMBIA RIVER AT INTERNATIONAL BOUNDARY, WASH,--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C}, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

NOV

152
151
150
152
L4&

155
158
161
156
158

154

DEC

164
168
169
171
L68

169
168
163
158
167

168
171
172

173

174
177
177

177
176

173
170
176

173
172
172
170
167

171

JAN

173
177
173
175
175

175
174
177
180
179

178
173
178
175
179

178
176
180
175
178

181

179
176
181
181

179
17¢
181
180
177
174

177

FEB

172
172
177
180
177

178
176
178
175
172

175
175
174

175
175
177

175
174

178
176
176
176
L73

171

MAR

174
172
174
17L
173

1és
168
168

170

164
163
162
162
161

161

163
161
158

163
159
159
162
166

le7
164
164
167
173
168

166

APR

163
162
162
165
178

168

169

TEMPERATURE (°C) GF WATER, WATER YEAR OCTOBER

NOV

22000

cCooeoo ©9Coo

Com®a

2@0® o
coceoo

LA
EY-T-E-%°)

7.0
7.0
7.0
7.0
7.0

DEC

5.0

4. 0

.0

SAN

3.0
3.0
3.0
3.0
3.0

FEB

2.0

4.0

6.0

APR

B T b

SN 3
oOo©®e ©o0oOo 9oCCO

1 009@m~t
IR
iocoono

~
©

196

<

MAY

163
162
160
165
163

163
163
163
159
160

160
156
152
152
153

156
153
150
146
148

146
146
145
144
148

149
148
166
146
148
147

153

JUN

145
140
133
137
142

141
146
14l
143
142

148
144
144
147
146

145
149
143
142
140

140
141
140
lal
14l

143
140
141
138
140

142

TO SEPTEMBER

MAY

8.0
3.0
9.0
9.0
9.0

9.0
9.0
10.0
10.0
10.0

JUN

10.0
9.0
9.0

10.0

10.0

10.0

9.0
10.0
10.0
1.0

11.0
11.0
11.0
1L.0
11.0

11.0
11.0
11.0
11.0
11.0

11.0
12.0
12.0
12.0
12.0

13.0
12.0
12.0
12.0
2.0

1.0

1968

JUL

160
141
141
137
138

137

136
137
136

137
136
13¢
134
135

135
135
139
138
137

133
133
131
133
163

133
132
131
132

127
135

13.0
13.0
13.0
13.0
13.0

13.0
13.0
13.0
13.0
13.0

13.0
13.0
13.0
13.0
13.0

13.0
13.0
13.0
13.0
13.0

13.0
13.0
14.0
14.0
L4.0
13.0

13.0

AUG

128
132
138
132
131

131

133
137
138

130

16.0

16.0
16.0

16.0
16.0
17.0
16.0
16.0

15.0
15.0
15.0
16.0
15.0
13.0

15.5

SEP

130
130
125
13¢
13¢

136
139
137
131
133

135
132
139

138

162
135
139
139
141

140
156
147

150

145
148
152
150
167

140

15.8
15.0
15.0
16+ 0
16.0

15.0
15.0
15.0
15.0
15.0

16.0
16.0
6.0
16.0
15.0

15.0




SPOKANE RIVER BASIN 117

12416000 HAYDEN CREEK BELOW NORTH FORK, NEAR HAYDEN LAXE, IDAHO
(Hydrologic bench-mark station)

LOCATION, --Lat 47°49'22", long 116°39'10", in NW}SW} sec.25, T.52 N., R.3 W., Kootenai County, at gaging station on
right bank, 0.3 mile downstream from confluence of East and North Forks and 7.5 miles northeast of Hayden Lake
Post Office. .

DRAINAGE AREA.-~22.0 sq mi,

PERIOD OF RECORD, -—Chemical analyses: November 1966 to September 1967 (miscellaneous), October 1967 tO September
1968 (monthly).

CHEMICAL ANALYSES IN MILLIGRAMS PER { ITER, WATER YEAP QCTNAFL 1947 TD SEPTEMRER 196R

MAG- PO~
9IS~ CAL- NE- TAS- RICAR- CAR- CHLO- FLUO-
CHARGE SILICA CIumM STUM SCOItM SIum BONATE RONATE  SULFATE RINE PI0E NITRATE
DATE {CFS) (sto2) [Se8 ¥) (MG) INA) ey (HCD3) wcnh (SN4) L) (F) (NA3)
T,
2444 443 13 9.7 3.2 le6 5 47 0 2.0 .0 .1 .0
NOV.
27040 4.0 12 °,2 3.2 1.5 .5 46 0 3.2 1.0 A .2
JAN. -
19... 7.0 12 B.3 2.9 1.3 5 40 n 2.8 .5 .2 3
FER,
- 68 13 5.1 1.8 1.2 b 26 [} 2.4 .5 .1 .4
’
s 41 14 6.2 1.3 1.3 -7 a2 0 . .0 .1 .0
294 18 12 7.0 2.4 1.3 N3 26 n 2.2 1.0 .0 .1
MAY
2440 13 181 6.8 2.3 1.3 b 26 ] 2.0 .0 .1 W1
JUNE
240 10 1? 8.5 2.9 1.5 .6 43 o 2.0 -0 .1 .1
AUG.
13... 3.5 14 3. 3.3 1.7 .6 0 o 2.4 .0 ol 1.0
SEPT.
2400 L 13 ER 3.3 1.6 .E L8 [ 2.0 -0 .1 .1
nis- DIS- nis- SPECT~
SNLVED SDLVEN SOLVED NON- SODIUM FI1C
S0LINS SNLIDS SOLINS Car- AD- COND=- TEM-
PHOS- (RESI- (TONS (TONS HARD= BONATE SORP~ UC TANCE PERA-
PHATE DUE AT PER PER NESS HARD= TION  (MIGPD- PH cacne TURE
DATE (PO4) 1R2 C) AC-FT) DAY) (CAWMG) NESS RATIOD MHNS ) (DES C}
ocT.
2440, <02 51 .07 60 27 n .1 R2 7.5 o F
NOV.
2Tees .02 50 .07 .53 36 0 .1 A0 7.6 n 1
JAN,.
19... .01 48 .07 «90 32 0 .1 T 7.6 0 3
FER.
2700 +01 15 .05 £a4S 20 [+ W1 45 T.6 o 2
apg,
[ - -- 05 4.43 23 o .1 55 7.5 n o
2%. « 04 49 .07 2.35 28 0 .1 63 7.6 o 7
MaY
264ae .01 6 06 1.65 26 0 .1 €3 7.5 o 9
JUNE
2b00s o1 52 +08 1.53 33 n .1 T4 7.6 0 16
AUG.
13e0e .02 58 .0R .57 a8 o o1 82 7.7 n 12
SECT,
24e0e .02 55 07 .90 38 bl .1 A3 7.7 o *

FIELD ANALYSES AND BIOLOGICAL DATA, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

Specific
Date conductance pH Dissolved Dissolved Five day Total
(micromhos oxygen oxygen B.O.D. coliform
at 25°C) (mg/1) % saturation (mg/1) (MPN)
94 7.9 8.4 74 3.0 5
67 8.0 10.8 B33 27 8
62 8.0 9.0 71 38 8
54 7.6 11.0 89 - 2
39 7.5 8.8 71 .0 33
46 7.2 11.5 96 1.3 13
92 7.4 8.2 74 1.1 3
51 7.4 7.5 71 .1 --
72 - 9.9 108 .1 175
- 7.5 7.8 79 .2 23
41 7.5 9.8 90 .3 7

SPECTROGRAPHIC ANALYSES OF MINOR ELEMENTS IN MILLIGRAMS PER LITER, WATER YEAR
OCTOBER 1967 TO SEPTEMBER 1968 (SAMPLES FILTERED AND ACIDIFIED IN FIELD)

- £z, 2
2 B 2. 2 235 2.4 & 2
a2 227 En B~ =84 2y Bn B~ Ea
< Z~ o= cwn bl ﬁ o §OU fal ﬂ-a A~ O~ 0
5° gz 2° E°  ES gs° RFgC g8 56 &g E§ 82
DATE E] £ 3§ & 3 = 5 = 3 av N <
OCT
24..... 0.00 0.05 0.00 0.00 0.00 0.00 0.02 0.02 0.00
FEB
27..... 0.1 0.05 .00 .00 .00 .00 .00 .00 .00 0.01 .00 .00



118 SPOKANE RIVER BASIN
12416000 HAYDEN CREEX BELOW NORTH FORK, NEAR HAYDEN LAKE, IDAHO--Continued

PESTICIDE ANALYSES IN MICROGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

g g
£ -
= = 2 31 O 2 5 I
= g =1 < 2% a © &
& : e = = 5 [l - =
5 &8 &8 g H g 5 OBz = < < 2
DATE < a a a a & £ g 3 o o =
SEPT
20..... 0.00 0.00 0.00 0.00 0.00 0.00 n.06  0.00 6.00
MAY
M4..... .00 .00 .00 .00 .00 .00 .00 .00 .00 0.00 0.00 0.00
RADIOCHEMICAL ANALYSES, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
Dissolved Suspended
Total
dissolved Suspended
Uranium Radium Grossa  Gross 8 solids Grossa Gross 8 sediments
Date (ug/1) (pe/1)  (pg U/1)  (pc/1) (mg/1) (mg U/1) (pe/1) (mg/1)
SEPT
20, 1967. <0.4 <0.1 0.5 1.4 48 <0.4 1.0 <1
FEB
27....0.. < .4 < .1 .5 .9 38 < .4 < -4 <1
SEPT
24... < .4 .02 .8 1.1 54 < .4 < -4 <1

12419500 SPOKANE RIVER ABOVE LIBERTY BRIDGE, NEAR OTIS CRCHARDS, WASH,

LOCATION,--Lat 47°41°55", long 117°02'35", in NWiNW} sec.6, T.25 N., R.46 E., Spokane County, at bridge on U.S
Highway 10 at State lipe, 2.1 miles upstream from gaging station, 3.3 miles upstream from Liberty Bradge,
3.5 miles east of Otis Orchards, and at mile 96.0.

DRAINAGE AREA,--3,880 sq m1, approximately (at gaging station).

PERIOD OF RECORD, --Chemical analyses: July 1959 to September 1965 (daily), Gctober 1965 to September 1966 (miscel-
laneous), October 1966 to September 1968 (monthly).

Water temperatures: December 1963 to September 1965.

REMARKS,--No appreciable inflow between sampling point and gaging station except during period of heavy local
runoff,

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

MEAN HAG- PO~
018~ CAL- NE- TAS- BICAR- CAR=
CHARGE  SILICA cIum SIUM SODIUM SIUM BONATE  BDNATE SULFATE

DATE 1CFS) (5102} ca (HG) INAY 3] {HCO3)  (CO3) {504y
ocr.

1544 1910 7.4 5.5 1.5 1.4 -6 21 ° 6.0
NOV.

19... 27130 8.5 6ol 1.8 1.7 .5 23 0 a.0
DEC.

17... 4160 8.5 6.3 1.8 1.7 -6 23 [ 8.6
JAN.

21... 3360 7.0 6.5 1.7 1.6 .7 22 [ 9.8
FEB.

25... 21600 7.7 6.6 2.0 1.6 N 23 0 10
HAR.

17400 11300 6.8 6.8 2.0 1.9 -7 23 [ 11
APR.

2100 7440 6.4 6.0 1.8 1.6 -7 21 0 9.4
MAY

1leas 8010 8.8 5.9 1.8 1.7 .7 22 0 1.2
JUNE

23... 4350 7.3 5.6 1.6 1.5 -6 22 ] 7.6
JuLy

1844 1210 6.9 5.8 1.6 1.5 .6 23 o 6.8
AUG.

1l... 442 7.5 5.8 1.7 1.5 .6 22 [ 6.8
SEPT.

23... 2330 7.3 6.0 1.7 le4 .6 22 0 5.8



SPOKANE RIVER BASIN

1241956C SPCOKANT nIVER ABOVE LIBERTY BRIDGE, NEAR UTIS ORCHARDS,

CHEMICAL AMBLYSES

CHLO-
RIDE

DATE wL
[¢18 %

1560 .1
NGV,

19a.0 .0
CEC.

1Tews -0
JAN.

21een 3
FEB.

EA TN -4
MAR.

17000 o3
APR,

2lees .o
MAY

Llees .2
JUNE

23ans .2
JuLy

13eue .2
AUG.

tleae -1
SEPT.

23e0- 2

FLUL-
RIDE
(F)

TEM-
PERA-
TURE

(DEG C?

HIT1RATE
(NO3)

DIS-
SOLVED
OXYGEN

Iv MILLIGRAMS PER LITER.

DIS—
SOLVED
SUL1DS
(RES1-
DUE AT
180 C}

2
44
19
40
%0
38
46
40
34
40
40
coLi~
FORM
(MPN)
196
430

90

WASH, -~Continued

HATER YEAR QCTOBER 1957 VO SEPTEMBER 1968

HARD~
NESS

(CAL MG

22

TOTAL

CHRO~

MIUM
(R

NON-

CAR-
BONATE
HARD-
NESS

COPPER
wcw

SPECI-
Flc
COND-
UCTANCE
IMICRO-
MHOS)
51
55
s8
60
64

54

54
56

55

ZINC
(IN)

PH

BORON
8

COLOR

-



SPOKANE RIVER BASIN

12424500 SPOKANE RIVER AT SEVEN-MILE BRIDGE, NEAR SPOKANE, WASH,

LOCATION, --lat 47°44'25", long 117°31'10", in NE}NE} sec.20, T.26 N., R.42 E,, Spokane County, at bridge on Seven-
Mile Road, 7,3 miles northwest of Spokane, 10.5 miles downstream from Hangman Creek, and at mile 61.9,

DRAINAGE AREA,--5,020 sq mi, approximately,
PERIOD OF RECORD. --Chemical analyses: November 1966 to September 1968.
REMARKS, --No discharge records available.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

ors—
SOL VED
MAG~ PO— SOLIDS
CAL- NE- TAS~ BICAR- CAR- CHLO~ FLUD- (RES[~
SILICA cluM SILUM SooluM SIUM BONATE BONATE SULFATE RIDE RIDE NITRATE DUE AT
DATE {s102) {ca) (MG) (NA) Ky (HCO3) {co3) (SDa) L) (F} INO3) 180 C)
ocT.
9.1 14 4.9 3.5 1.7 61 D 10 2.8 .2 -8 76
9.2 12 4.2 3.8 9 52 o 11 1.2 3 -8 72
9.5 Lo 3.4 3.1 1.4 42 o 10 2.1 .3 .2 63
8.3 12 4.0 2.7 1.1 47 b 11 l.s .3 1.1 70
9.1 7.2 2.3 2.1 1.0 26 D 10 .4 5 1.2 52
6.8 Be4 2,7 2.0 .9 32 ] 1L .5 4 -3 51
6.8 8.9 2.9 2.1 -9 34 ) 10 .7 -3 .2 52
8.8 7.9 2.7 2.0 .8 32 o 8.0 6 -3 .1 54
8.l 11 3.9 2.2 1.1 48 o 9.6 1.2 -3 .7 66
8.5 17 6.5 5.0 2.2 16 o 12 3.9 «3 2.1 97
9.8 23 9.2 1.9 3.5 104 o 14 8.3 2 3.7 142
7.8 11 4.0 2.3 i.0 47 o 7.8 7 .3 1.7 68
SPECI-
NON- . FIC
CAR- COND- TEM- TDTAL
HARD— BONATE  UCTANCE PERA- DIsS- coLt- CHRU-
NESS HARD- {MICRO- PH COLOR TURE SOLVED FURM HIUN COPPER ZINC BORON
UATE (CAsMG) NESS MHOS) IDEG C) OXYGEN (MPN) ICR)Y rew (IN) 81
ocr.
15.. 55 5 133 T.2 5 13 8.5 530 - il - -
NUY.
19... 148 5 112 T.1 5 9 10.6 430 - il - -
DEC.
LTeee 39 5 99 7.1 5 4 11.8 930 - - - -
JAN.
2lese a7 8 109 T.2 S - - - - bl - -
FEB.
25004 28 8 69 Tel 10 5 12.5 730 +00 + DO .44 «06
MAR.
17440 32 6 79 7.3 5 5 15.8 930 - - - -
APR.
2lees 34 & 84 7.0 5 6 10.0 930 -— - - -
MAY
leos 31 5 Te 7.0 5 6 10.0 930 - - —_ -
JUNE
23... 44 4 99 T.2 5 17 9.2 4600 - - —_ -
JuLY
L8ese 69 4 165 7.2 5 18 8.0 1100 - - - -
AUG.
la.s 96 11 231 7.2 5 22 7.0 2400 «0D +00 «0% -
SEPT.

23e.e 44 6 102 7.1 5 — 8.5 2400 - -- - -



SPOKANE RIVER BASIN 121
12433000 SPOKANE RIVER AT LONG LAKE, WASH,

LOCATION, --Lat 47°50'20", long 117°51'05", in NW}SE} sec.14, T.27 N., R.39 E,, Lincoln County, at bridge on Spring
Creek Road (State Highway 231), 0.6 mile downstream from gaging station at Long Lake powerhouse, 0.8 mile
upstream from Chamokane Creek, 12 miles north of Reardon, and at mile 33.3.

DRAINAGE ARFA.--6,020 sq mi, approximately (at gaging station).

PERIOD OF RECORD, --Chemical analyses: July 1959 to September 1968,
Water temperatures: July 1959 to September 1962, October 1966 to September 1968,

EXTREMES , --1967-68:
Water temperatures: Maximum, 21.0°C Aug. 10, 11; minimum, 2.0°C Jan. 3-5.

Period of record:
Water temperatures: Maximum, 24.5°C Aug. 18, 1959; minimum, freezing point Jan, 21, Feb, 26, 1960,

REMARKS, --No inflow between sampling point and gaging station.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MEAN MAG— PO~
DIS- CAL~ NE- TAS— BI1CAR- CAR-
CHARGE SiL1CA CIUM S1uM SODIUM STUM BONATE BONATE SULFATE
DATE (CFSI tsro2i (CA} (MG} (NA) (K3 (HCO31 1C03} (5041
ocT.
154, 483 10 22 7.8 4.1 1.7 99 0 11
NOV.
19... 2430 9.0 19 7.0 4.0 1.7 84 o 10
DEC.
17... 4450 11 16 5.9 3.4 1.4 73 o 10
JAN.
2l 5980 8.3 14 4.5 3.4 1.4 58 ] 11
FEB.
2544 24400 10 11 3.8 3.0 1.6 43 [ 10
MAR.
17.40 13400 7.2 8.9 2.9 2,1 9 34 0 11
APR.
2leaa 6870 6.8 10 3.5 2.2 .9 4“0 N o 11
MAY
li... 9220 6.9 11 3.8 2.5 1.0 46 ] 9.6
JUNE
23... 5590 7.3 10 3.5 2.3 -9 43 o 8.8
JuLy
1Baus 2050 6.1 13 4.5 2.6 1.0 55 o 8.8
AUG.
1le.. 338 4.9 16 6.0 3.5 1.5 % 0 10
SEPT.
23440 3220 7.7 20 7.7 4.0 1.7 91 o i0
015- SPECI-
SOLVEO NON- FIC
SOLIDS CAR- COND-
CHLO- FLUO- (RESI- HARD~ BONATE UCTANCE
RIDE RIDE NITRATE DUE AT NESS HARD- (MICRD- PH COLOR
DATE L) {F) INO3) 180 C) (CA.MG) NESS MHOS )
ocT.
154, 2.8 -2 2,5 116 87 6 188 T4 5
NOv.
1940 3.2 .2 1.8 100 7 8 167 7.4 5
DEC.
17... 1.7 3 1.1 87 65 5 144 Tet 5
JAN.
2leee 2.4 3 1.1 77 54 & 127 T4 5
FEB.
254.. 2.1 4 2.2 T4 43 8 102 7.2 20
MAR,
L7..0e -5 .4 .3 52 34 6 83 7.3 5
APR,
21... 1.1 3 .2 60 40 7 92 7.2 5
MAY
1lese -9 b .2 62 43 6 100 7.2 10
JUNE
23... .9 .3 7 18 40 5 92 Tl 5
JULY
18... 1.2 .3 1.0 65 51 & 114 7.3 5
AUG.
1lee. 3.3 .2 1.5 87 65 4 L48 T4 o
SEPT.

23... 2.2 .2 2.5 114 82 7 179 8.0 5



SPOKANE RIVER BASIN
12433000 SPOKANE RIVER AT LONG LAKE, WASH,--Continued

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR DCTOBER 1967 TD SEPTEMBER 1968

TEM~ ToTAL
PERA- DIS- coLi- CHRO-
TURE SOLVED FORM MLUM COPPER 2INC BORON
DATE  {DEG C)  DXYGEN  (MPN) {CR) (cuy LNy (8}
14 5.1 240 -— - - --
9 7.5 91 - - - --
4 9.5 [ - - - -
) 12.7 430 .00 .01 .23 .04
5 1646 750 - - -~ -
6 10.0 930 ~- - -- -
[ 9.5 70 -~ - - -
18 8.5 930 e - - -
JuLy
18e.e 19 7.3 360 -- -~ -~ --
AUG.
1 23 6.1 30 .02 -00 .01 ~-
3... - 4.0 930 - - - --

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1067 TO SEPTEMBER 1968

=3
4
-3

DO NT WP W

=

ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
19.0 L7.0 - 3.0 3.0 4.0 7.0 9.0 14.0 17.0 19.0 18,0
19.0 17.0 3.0 3.0 4.0 7.0 3.0 14.0 18.0 12.0 17.0
19.0 16.0 2.0 3.0 4.0 7.0 9.0 13.0 18.0 19.0 18.0
18.0 18.0 2.0 4.0 4.0 7.0 10.0 15.0 18.0 19.0 18.0
17.0 17.0 - 2.0 4.0 4.0 7.0 10.0 15.0 20.0 19.0 18.0
17.0 17.0 4.0 4430 5.0 7.0 10.0 15.0 19.0 18.0 17.0
13.0 17. 4.0 3.0 5.0 7.0 10.0 15.0 19.0 19.0 17. 0
18.0 17.0 — 3.0 3.0 5.0 7.0 10.0 16.0 18.0 19.0 17.0
18.0 18.0 ——— 3.0 3.0 5.0 6.0 10.0 16.0 20.0 19.0 17.0
18.0 18.0 - 3.0 3.0 5.0 7.0 1i.0 16.0 18,0 21.0 18.9
18.0 15.0 - 3.0 3.0 5,0 8.C 11.0 16.0 20.0 21.0 1R.0
18.0 15.0 —-— 3.0 3,0 5.0 7.0 1l.0 16.0 18.0 18.0 17.0
18.0 15.0 - 3.0 3.0 5.0 7.0 1.0 16.0 17.0 19.0 17.0
16.0 14.0 -—- 3.0 3.0 5.0 7.0 11.0 16.0 19.¢C 19.0 180
15.0 14.0 —— 3.0 3.0 5.0 - 12.0 16.0 18.0 19.0 17.0
17.0 14,0 — 3.0 3.0 5,0 7.0 12.0 15.0 19.0 19.0 17.0
17.0 13,0 ——— 3.0 3.0 5.0 7.0 12.0 16.0 20.0 20,0 17.0
20.0 13.0 -— 3.0 3.0 5.0 7.0 12.0 17.0 19.¢C 19.0 16.0
20.0 13.0 4.0 3.0 3.0 5.0 640 12.0 17.0 19.0 19.0 16. G
20.0 13.0 440 3.0 3.0 5.0 7.0 12.0 16.0 18.0 19.0 16.0
20.0 12.0 4.0 3.0 3.0 5.0 7.0 14.0 17.0 19.0 18.0 16.0
20.0 13.0 4.0 3.0 3.0 5.0 7,0 14.0 17.0 1%9.0 18.0 16.0
20.0 13.C 4.3 3,0 4.0 6.0 7.0 14.0 17.0 20.0 18.0 15.0
20,0 1440 3.0 3.0 4.0 6.0 7.0 1%.0 18.0 20.0 18.0 1%.0
20.0 14.C 3.0 3.0 4.0 6.0 7.0 15.0 18.0 20.0 17.0 15.0
19.0 3.0 3.0 40 6.0 9.0 L15.0 19.0 20.0 18.0 16.0
19,0 3.0 3.0 4.0 6.0 8,0 L4.0 16.0 20.0 18.0 16.0
19.0 3.0 3.c 4.0 6.0 8.0 14.0 16.0 20.0 18.0 16.0
17.0 3.0 3.0 4.0 €.0 10. 0 14.0 17.0 20.0 18.0 16.0
18,0 3.0 3.0 -—— 6.0 3.0 13.0 17.0 20.0 18.0 16.0
26 .0 3.0 3.0 - 6.0 - 14.C = 20.0 18.0 -
18.5 15.0 - 3.0 3.5 5.0 7.5 1z.0 16.0 19.0 1845 16.5



OK - ER BASIN 123

12442500 SIMILKAHE NEAR NIGHTHAWK, WASH,

2., 28, T.40 N., R.27 E., Okanogan County, at 12th Avenue

LOCATION,~-Lat 48°56'05", long 119°26°25", in NE}S
13.8 miles downstream from gaging station, and at mile 5.0,

bridge at Oroville, 10.0 miles east of Nighthav
DRAINAGE AREA.--3,550 sq mi, approximately (at gaging station).

PERICD CF RECORD.--Chemical analyses: January 1949 to September 1950 (daily), October 1963 to September 1966
(miscellaneous), October 1966 to September 1968 (quarterly).
Water temperatures: January 1848 to September 1950, October 1966 to September 1968.

EXTREMES, -~1967-68:
Water temperatures: Maximum, 24.0°C Aug. 1; minimum, freezing point on many days November to February.

Period of record:
Water temperatures: Maximum, 26,0°C Aug. 15, 1967; minimum, freezing point on many days during winter periods.

REMARKS. --Chemical analyses and water temperatures for period January 1949 to September 1950 publashed as Simil-
kameen River at Oroville., Temperature records obtained at county bridge at Nighthawk, 1.7 miles upstream from
gaging station,

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

MEAN MAG- Pu-
nis- CAL~ NE- TAS- 81CAR- CAR-
CHARGE  SILICA ClumM STUM SODIUM STUM BONATE  BONATE SULFATE
DATE (CFS) (s102) {ca) (MG) (NA) (K) 1HCO3)  (CO3) (5041
1160 1 21 3.6 3.2 .9 77 0 12
0T... 1710 9.3 20 3.3 3.0 .7 70 [ 10
MAY
07... 3010 1t 17 3.2 2.9 .6 69 0 7.6
AUG.
07... 961 1 23 3.9 3.5 .4 84 o 13
015~ SPECI~
SOLVED NON- FiC
SOLIDS CAR- COND-
CHLO~ FLUG- (RESI~ HARD—- BONATE UCTANCE
RIDE RIDE NITRATE  DUE AT  NESS HARD-  (MICRO~ PH COLOR
DATE (L) (F) (NOY) 180 C)  (CA,MG)  NESS MHOS)
NDV.
1544, .4 .1 .0 9t 68 5 150 8.0 5
FEB.
0Tuee . .1 .2 82 b4 6 129 1.6 5
MAY
('3 29 .3 .1 .l 80 56 0 122 7.6 10
AUG.
07.u. -3 -1 .2 106 74 5 159 7.9 5
coLi~
FORM
TEM- (CoL~ TOTAL
PERA- Dis- coLi~ ONIES CHRO=
TURE SOLVED FORM PER MIUM COPPER ZINC BORON
DATE  (DEG €)  OXYGEN  (MPN) 100 ML) (CR) (cu) (ZN) ta
NOV.
15440 6 1.4 2400 — - - -~ -
FEB.
07... 1 t4a1 150 - .00 .00 .00 .00




DAY ocT
1 -
2 12.0
3 13.0
4 11.0
5 15.0
6 11.0
7 12.0
8 g
9 12.0

1o -
11 11.0
12 14.0
13 11.0
14 9.0
15 ——
16 8.0
17 12.0
18 8.0
19 12.0
20 8.0
21 9.0
22 -
23 7.0
26 9.0
25 7.0
26 8.0
27 7.0
28 5.0
29 -
30 6.0
31 8.0
AVER~ 19.0
AGE

12442500

OKANOGAN RIVER BAS IN

SIMILKAMEEN RIVER NEAR NIGHTHAWK, WASH.--Continued

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

1w opweso
i MR R

©coo ©ooio ocoCoo

~

DOEC

1.0
1.0
1.0
3.0

0.0

JAN

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.C

0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

a.0
3.C
2.0
1.0

1.0
a.0

0.0
0.0
0.0

0.5

FEB

0.0
0.0

MAR

2.0
3.0
3.0
5.0

4.0
6.0
4.0
2.0

3.0
6.0
4.0
7.0
%40

6.0

5.0

APR

4.0
9.0
6.0
8,0
6.0

7.0
5.0
11.0
B.0

9.0
6.0
6.0
4.0

9.0

WENATCHEE RIVER BASIN

MAY

8.0
12.0
8.0
13.0

6.0
12.0
5.0
14.0
10.0

10.0

8.0

12462520 WENATCHEE RIVER AT WENATCHEE, WASH,

JUN
8.0

5.0
9.0
6.0

14.0
10.0
8.0

9.0

12.0
6.0
11.0

10.0

9.0
15.0
12.0
15.0

11.0
11.0
12.0
13.0

11.0
12.0
10.0
10.0

10.5

Jut

11.0
16.0
16.0
17.0
16.0

17.0

13.0

14,0
19.0
19.0
20.0

19.0
19.0

20.0
21.0
le.0

17.0

LOCATION (revised).--Lat 47°27'30", long 120°20'10", in SE}NW} sec,28, T.23 N., R,20 E,, Chelan County, at bridge
on U.S, Highway 2, 1.3 miles north of Wenmatchee and at mile 1.1.

DRAINAGE AREA.--1,327 sq mi.

PERIOD OF RECORD, --Chemical analyses:
October 1963 to September 1966 (miscellaneous).

July 1960 to September 1963, October 1966 to September 1968 (monthly),

REMARKS, ~-No discharge records available,

CHEMICAL ANALYSES [N MILLIGRAMS PER LITER,

SILICA
{51023

CAL—
CIuM
wca

6.1
4.7

bt

MAG—

SIuM
1MG)

SODIUM

INA)

PO
TAS~
SIUM
(X}

-9
1.0

9
<9

1.0

1.0

BICAR- CAR- CHLO-

BONATE BONATE SULFATE RIDE

{HCD3) 1C03) 1504) Tn
36 0 3.2 -7
18 Q 2.2 .2
24 o 2.2 .3
34 Q 3.2 <3
30 o 2.6 .2
31 Q 3.6 4
32 a 2.2 T3
26 6 2.4 %
28 0 2.4 .2
27 o 2.6 -2

WATER YEAR OCTUBER 1967 TO SEPTEMBER 1968



WENATCHEE RIVER BASIN 125

12462520 WENATCHEE RIVER AT WENATCHEE, WASH.--Continued

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTVUBER 1967 TO SEPTEMBER 1965

015- SPECI-
SOLVED NON- FIC
SOLI0S CAR- COND=
FLyo- (KESI-  HARD— BONATE  UCTANCE
RIDE NITRATE  DUE AT NESS HARD=  {MICKO- PH COLOR
DATE (F1 (NO3} 180 CI (CA,MGI  NESS MHOS
. .
ICeue At .3 45 28 0 64 7.9 5
NOV.
02-.- .0 .1 24 14 0 34 7.3 1o
154, .1 .4 29 18 0 43 T4 5
DEC.
08e.s .0 .3 42 25 0 61 7.5 5
JAN.
16a.. .0 -1 38 24 4 57 1.4 5
FEH.
0T..s .1 .1 41 25 0 57 1.4 5
2644. .l .2 39 24 0 56 7.3 H
APR.
09..n .1 .ol 45 28 7 69 9.0 5
Hay
08... -1 .1 38 21 0 50 7.3 5
AUG.
07... .1 .3 32 19 0 46 1.6 e
coLi-
FORM
TEM- TcoL- ToTAL
PERA~ DIS- coLl- ONIES CHRO-
TURE SOLVED FURM PER MIUM COPPER ZINC BORON
DATE  (OEG C)  OXYGEN  (MPN) 100 ML) (CR) [§) (IN} 81
acr.e
10... 6 - — — +00 .00 .00 .00
NOV.
02... 10 -~ -= - - -~ - -
150 8 11.9 4600 - - -~ - -
GEC.
0Bas. 1 - - - - = - -=
JAN.
16... 2 ~- - - - -~ - -
FEB.
07... 0 13.6 290 - .00 .00 <00 .02
26... 5 - - - - -- - -
APR.
09... 7 -~ - - - - - -~
MaY
0840 9 12.2 -~ 400 — - -~ -~
auG.
07eus 20 9.9 - 470 .00 .00 .00 -

CRAB CREEK BASIN
12472600 CRAB CREEK NEAR BEVERLY, WASH,

LOCATION (revised),--lat 46°49°'55", long 119°48°55", in NEISE} sec.33, T.16 N., R,24 E,, Grant County, at Lower
Crab Creek Road bridge, 1.5 miles upstream from gaging station, 5.7 miles east of Beverly, and at mile 4,5.
DRAINAGE AREA,--4,842 sq mi, of which 665 sq mi in the vicinity of Soap Lake is noncontributing (at gaging sta-

tion).
PERIOD OF RECORD.--Chemical analyses: August 1959 to September 1968.
Water temperatures: August 1959 to September 1962, July to September 1968,
EXTREMES. --July to September 1968: .
Water temperatures: Maximum, 31.0°C July 27, 28; minipum, 11.0°C Sept. 19, 22.
Period of record:
Water temperatures: Maximum, 31.0°C July 7, 8, 1960, July 27, 28, 1968; minimum, freezing point on several
days during winter periods,
REMARKS, --Temperature recorder at gaglng station 1.5 miles downstream from sampling site. No appreciable inflow
between sampling point and gagirng station except during periods of heavy local runoff.

CHEMICAL ANALYSES IN MILL{GRAMS PER LITER, WATER YEAR UCTOBER 1967 TD SEPTEMBER [968

MEAN MAG~ r-
DIS- Cat- NE- TAS- BlCAR- CAR=
CHARGE  STLICA CIuM SIu% SaDIUM SIUM BONATE  BONATE SULFATE

DATE 1LFS) 15102} 1CA) tM6) INA) 1K) theold) 1coyn 1504)
UCT.

18,04 148 24 51 32 132 17 366 6 163
NOV.

16a.4 169 29 54 35 146 18 397 9 182
JAN

104es 153 31 53 33 152 17 388 13 173
FEB.

06eas 160 3a 58 32 142 r 378 & {76
MAR,

2040 127 29 53 33 136 le 384 ] 171
APR,

234as 136 18 43 29 118 16 320 5 142
MAY

L3cee lie 15 43 23 110 14 322 a 138
JUNE

1000 i1 21 42 27 1ue 15 313 0 136
JuLy

U%aua 72 25 4l 23 110 16 3 [ 1a4
AUG.

... iu3 29 32 32 119 17 306e 0 159
SEPT.



¥ONTH
JULY
MAX TMUM
MINIMUM
AUGUST
MAX MM
MINTMUM
SEPTEMRER
MAXTMUH
MINTMUM

CRAB CREEK BASIN

12472600 CRAB CREEK NEAR BEVERLY, WASH,--Continued

CHEMILAL ARALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

oIS~ SPECI-
SULVED NON- FiC
SOLIDS CAR- COND-
CHLO- FLUG- TRESI- HARD- BONATE UCTANCE
RIDE RIDE NITRATE ~ DUE AT NESS HARD~  {MICRO- PH COLOR
ULATE 1ced iF) I1ND3) 180 C}  {CA,MG) NESS MHOS)
0CT.
18... 52 «8 246 672 259 Q 1020 B4 15
NOV.
1600 59 1.0 5.4 753 275 o 1120 8.4 10
JAN.
1. 680 1.0 3.5 732 268 o L1130 8.5 20
FEB.
U6esu 62 -9 12 738 276 o 1100 B.3 5
MAR.
20... b4 .8 7.9 716 268 o 1130 8.0 5
apr.
23... 49 .8 4ot 588 221 o 921 8.3 20
MaY
13... 47 -9 3.4 566 227 0 888 8.2 10
JUNE
10eas 48 o7 3 564 216 o 880 7.8 10
JuLy
Wans 41 1.0 4.0 569 222 0 880 7.9 20
AUG.
Jlaes G5 % .2 586 212 0 915 T.9 20
SEPT.
16eas 90 -8 5.1 636 249 ] 1010 8.2 20
coL1-
FORM
TER— {con- TOTAL
PERA- DIS- CoL I~ DNIES CHRO—
TURE SOLVED FORM PER MIUM COPPER ZINC BCRON
DATE {DEG C} OXYGEN {MPN) 100 ML) LCR) [{V}] 1ZN) iB)
oCT. .
18... 12 12.3 4600 - - - - -
Nav.
16400 7 11.3 2400 - -— - - -
JAN,
1Daos 1 12.5 150 - .00 <01 +00 -
FEB.
0bacn 5 12-6 24000 - -0l .01 .00 +00
HAR.
2060 7 1045 430 il - - - -
APR.
23,00 15 12.2 - 2650 - - - -
MAY
13... 12 11.6 -— 9000 - - - -~
JUNE
104.. 22 8.8 - 1400 _— - -— -~
July
09ess 21 7.8 - 1600 - - - -
AUG,
Llaae 25 10.3 - 3600 +00 «00 00 -_
SEPT,
lées. 12 1.2 - 1800 - - - -
TEMPERATURE (°C) OF WATER, JULY TO SEPTEMBER 1968
oAy
T 2 3 4 S 6 T 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
- me . mm mm e e e o (RS — —- mm == == == --= 28 29 31 31 26
GV P _——— — - cm mm me o= —= - 22 21 23 25 20
29 27 29 26 22 24 27 26 26 28 26 26 20 18 21 21 21 18 18 21 23 22 21 20 20 22 2L 23 25
21 19 21 17 16 14 18 18 20 22 21 17 18 16 14 16 17 16 15 16 16 17 18 18 18 17 18 1€ 18
25 23 23 24 26 24 23 24 23 23 23 20 17 19 LT 17 17 17 17 16 16 14 18 20 21 21 18 19 19
19 17 17 18 19 20 18 19 19 19 19 16 I7 16 16 13 14 14 11 12 12 11 12 14 15 16 14 14 14

27
19

26
20

19
15

31

28
21

27
21

AVER-
AGE

23
18

20
16



YAKIMA RIVER BASIN

12484000 WILSON CREEK AT THRALL, WASH,

LOCATION.~-Lat 46°55'00", long 120°30°'25", in NE}SW} sec.31, T.17 N., R.19 E,
Highway 97, approximately 100 ft upstream from mouth and 1.0 mile south of Thrail,

LRAINAGE AREA,--382 sq mi.

PLRIOD OF RECORD,--Chemical analyses:

October 1965 to September 1968.

REMARKS, -~No discharge records available.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

SILS
VATE (sio

18... 44
16044 bt

10... 40

20aee 33

DATE 1

GCT.

ca
2)

FLUO-
RIDE
(F)

TEM-
PERA-
TURE
DEG C)

11

127

Kittitas County, at bridge on U.S,

WATER YEAR CCTIUBER L1967 TO SEPTEMBER 1968

MAG- po-
CAL- NE- TAS~ BECAR - CAR- cALD-
Cium SIUM SUDTUM SiuM BONATE  BOMATE SJULFATE  RIDE
tca) (M5) (NA) (<) (HCD3)  (CO3) 1504) (cu
35 16 24 4.5 225 0 11 [
31 16 27 5.7 221 o 12 1.8
31 15 22 4.0 197 0 13 B.3
27 13 17 3.6 171 o 10 6.1
22 o 14 2.8 140 0 7.2 4.8
19 8.4 12 3.5 1o o 10 3.4
23 1 13 3.8 Lék o 8.6 3.5
26 12 6 4.0 161 0 9.6 3.7
31 15 20 4.6 192 o 11 4e9
29 14 18 4.6 190 o 9.0 4e1
20 8.7 13 2.9 120 0 5.8 7.0
DIs- SPECI-
SOLVED NON~ FIC
SILIDS CAR= COND -
(RES1-  HARD— BUNATE  YCTANCE
NITRATE  DUE AT NESS HARD-  (MICRG— PH CoLOR
(n03) 180 C) 1CA,MG)  NESS MHOS )
3.6 253 154 ] 371 8.1 10
1.8 258 laa a 3w To 5
1.5 233 139 o 159 8.0 10
o4 198 121 4 50 7.8 5
1.2 167 96 o 256 7.4 5
3.2 139 82 2 212 7.3 20
1.7 168 103 v 253 7.5 20
o4 189 115 0 209 iP5 20
2.6 230 139 0 334 7.7 20
2.1 210 130 0 312 7.7 20
1.1 tal 86 9 231 7.5 10
coLl-
FORM
(CoL— TOTAL
DIs- coLl~ ONIES CHRO-
SOLVED FORM PER MiLm COPPER ZINC 8ORUN
OXYGEN  (MPN) 100 ML} (CRY ey (e (8
1.8 2100 -= - —-— - -
7.5 4600 - - - - -
11.5 1500 - - - - -
11.4 2490 - .01 .01 .01 .00
12.7 4600 - - - - -
12.8 - 2700 - - - -
1l.6 -~ 22000 -- - - -
9.6 - 910 - -- -~ -=
9.2 - 7100 - - - --
9.5 - 45000 .00 <01 .00 -
9.5 - 15000 - - - -



128

YAKIMA RIVER BASIN

12484900 YAKIMA RIVER AT ROZA DAM, WASH.

LOCATION. --Lat 46°46'50", long 120°27'10", in NW}NE} sec.21, T.15 N., R.19 E,, Yakima County, at Roza diversion
dam, 8.0 miles downstream from Umtanum Creek, 12.3 miles north of Yakima, and at mile 127.9,

DRAINAGE AREA.--1,802 sq
PERIOD OF RECORD, --Chemical analyses:
October 1965 to SeptembeT

Water temperatures:
EXTREMES, --1967-68:
Dissolved solids:

Water temperatures:

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

SILICA

DATE 1s102y
ocT,.

01-23 19
24-31 19
NOV,

Ol... 19
02-19 18
20-30 17
DEC.

0L-10 17
1l-24 14
25-3% 12
JAN.

oL-06 12
07-20 14
21-31 12
FFB.

01-02 12
03-19 13
20-29 13
MAR,

ol-24 1l
25-31
APR,

01-05 13
06-11 15
12-30 1t
HAY

o] Y 1
02-21 12
22-30 1°
3l... 14
JURE

01-03 1e
04-03 12
08~20 12
21-30 i1
JuLy

o0l-02 1L
03-16 9.2

17-31 10
AUG.

ol-lé 10
15-24 14
25-31 16
SEPT.

01-036 is
07-30 13

TIME
WTD. AVG. 14

MAR .

2044 1
APRS

2400 3.3
May

13... 1t
JUNE

1leee 12
JuLy

09... 8.5
AUG .

| § B 198
SEPT.

16ees 12

mi.

October 1965 to September 1968.
68.

Maximum, 98 mg/1 Oct, 24 to Nov, 1; minimum, 53 mg/L July 3-16,
Hardness: Maximum, 60 mg/1 Oct. 1 to Nov., 1; minimum, 34 mg/1 Mar, 1-24.
Specific conductance:

CAL—
CIuv
cay

14
14

14
L4
14

14
12
8.9

MAG-

STUM
MG}

wwes prbw
R
Vro ouro

e rbw
Noe oW

&
w

SODIUM

INAY

WEw wrw wuo 000 o
MNP R R R
R e T Y Y

ww
o°w

bah

ANALYSES OF ADDLT IONAL SAMPLES

2.9
3.1
4.0
3.6
2.7
3.3

4.3

PO~
TAS-
STUM
K}

BICAR-
BONATE
1HCO3)

86
d44

84

83
79

61

46
48
62
56
44
52

57

CAR~
BONATE
(co3y

©oo ©0o SoO ©O

oo ©oo

©00 o000 ©oOO® ©OOLO aoao

oo

o

SULFATE

(S04}

3.4
3.6

1.8
2.0

2.2

Maximum daily, 187 micromhos Oct, 23; minimum daily, 71 micromhos Dec
Maximum, 18,0°C Sept. 6, 10, 13; minimum, fieezing point Dec. 15, Jan. 28, 29,

CHLO-
RIDE
L)

FLUO~
RIDE
()

.l
.2

-2
.1
ol

.1
«3
.2

-2
.2
-0

. 26,

NITRATE
{NO3)

1.0
1.0

1.0
1.0
.9

.9
.8
.2

2
6
g

23
<4
.8

3
.2

.2
o7
.3

ors~
SOLVED
SOL10S
(REST-
DUE AT
180 C)

9%
99
99
92
88
88
80
59
59
T4
63
63
71
74

58
k&)

73

71
57

52
54
66
a6
45
60
59



YAKIMA RIVER BASIN 129
12484900 YAKIMA RIVER AT ROZA DAN, WASH,--Continued

Period ot record:

Dissolved solids: Maximum, 138 mg/1 Oct. 24 to Nov, 15, 1965; minimum, 53 mg/1 July 3-16, 1968.

Hardness: Maximum, 88 mg/l Oct. 24 to Nov. 15, 1965; minimuwm, 34 mg/1 July 27 to Aug. 31, 1966, Mar. 1-24,
1968,

Specific conductance: Maximum daily, 224 micromhos Nov, 15, 1965; minimum daily, 71 micromhos Dec. 26, 1967,

Water temperatures: Maximum, 19.5°C July 5, 17, 18, 1967; minimum, freezing point on several days during
January 1966, Dec. 15, 1967, Jan, 28, 29, 1969.

REMARKS, --No discharge records available,

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

D1s- SPECI~ coLl-
S3LVED NON- SO0TuUM FIC FORM
50L10S CAR— AD- COND- TEM- 1COL-
{TONS HARD- BONATE SORp- UCTANCE PERA~ DIs- coLi- ONIES
PER NESS HARD~ TION (MICRO~ PH COLOR TURE SOLVED FORM PER
OATE AC-FT? (CA,MG)  NESS RATIO MHOS {DEG C)  OXYGEN  (MPN} 100 WL}
ocT.
01-23 .13 60 o .o 148 - ) - - _— _—
264-31 .13 60 0 3 145 TeT 5 - - - -
NOV.
Ol.ss .13 60 0 -4 145 1554 5 - - —_— _—
02-19 .13 59 0 3 142 7.8 5 - - -— -
20-30 12 55 0 o 135 7.8 s - — - _—
OEC.
o1-10 W12 55 ] -4 135 7.8 5 - - -
11-24 .11 50 0 .3 119 7.7 10 -- - -
25-31 .08 35 [ 3 83 7.6 10 - -— - -
JAN.
01-06 .08 35 [ .3 83 7.6 10 - - -- -
07-20 .10 46 0 -3 381 7.7 5 - - - -
21-31 .09 38 0 .2 9l 7.7 5 -- - -~ -
FEB.
01-02 .09 38 0 .2 91 7.7 5 - - — —
03-19 <10 “l 0 .3 99 7.6 5 -- -- - --
20-29 .10 «0 0 .3 93 7.6 10 - -- - --
MAR .
01-24 .08 34 0 .2 81 1.6 5 - — - _—
25-31 .10 %2 0 .3 99 7.7 5 - -- - -
APR,
01-05 .10 42 o 3 39 7.7 5 - - — —
o6-11 .10 a5 0 .3 107 7.6 10 - - — -
12-30 .08 18 [ .2 88 1.6 5 - - - P
“aY
Olaees .08 38 0 .2 88 7.6 5 - -- - -
02-21 09 43 0 .3 102 7.4 5 - - — -
22-30 .12 57 0 3 133 T.6 5 - - -— -
31... <10 48 0 -3 110 7.7 5 - _— - -
JUNE
01-03 .10 48 0 .3 1o 7.7 5 - — - —
04-08 .08 38 0 .2 91 7.5 5 . - - -
09-20 .09 41 0 .3 1oL 7.8 5 - - - _—
21-30 .08 38 0 .2 89 1.5 5 - -- -- -
JULY
01-02 .08 38 a .2 89 7.5 5 -~ -— - -
03-16 .07 35 0 .2 78 7.6 5 - - - -
17-3) <07 37 0 .2 86 7.6 10 - - - -
AUG.
o1-14 .07 37 0 .2 86 7.6 10 -~ . - -
15-24 09 42 o .3 104 7.6 5 - - - -
25-31 .10 48 o .3 17 7.7 5 -~ - - -
SEPT.
01-06 .10 48 0 ) 17 7.7 5 - - - -
a7-30 .09 4l 4 .3 104 7.6 5 -~ -~ -- -
TIME
WTG. AVG. .10 b 0 o3 106 7.6 d - - - -
ANALYSES OF ADDITIONAL SAMPLES
MAR.
204, .01 33 o .2 79 7.4 5 6 12.6 1500 -
APR,
2400 .07 16 [ .2 83 7.3 5 8 11.3 -~ 2300
MaYy
13,44 «09 a7 [} .3 105 7.3 5 10 11.2 e 920
JUNE
(SN .09 41 0 .2 a7 1.6 5 14 9.2 -~ 1500
JULY
0a... .06 33 [ .2 1s 7.3 5 1s 9.3 -- 730
AUG.
Il... .04 37 o .2 88 7.9 o 19 10.6 -— 430
SEPT,

16.4, 03 41 0 .3 101 7.5 5 12 10.6 - 3400



Day

PN e

FCATH

QCTCAER..
NOVEMBER o
DECFMBER.

JARLARY ..
FEBRUARY.
MaRCreeas

APPIL.aus
MAYeasaas
JUNT.eane

JULYeunnn
AUGHUST v s o
SEPTEVRER

1iB

136

143

154

163

145
175
187
181
165

le3
162
166
i1
115
122

147

i

12484950 YAKIMA RTVER AT ROZA DAM,

TAKIMA RIVER BASIN

WASH. --Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25“(3}J WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

PN

~

W0~

16

le

NOV DEC
1z 16
17 22
125 120
132 122
140 123
145 122
145 122
153 128
155 138
158 139
153 127
128 Q7
129 107
132 11
127 115
139 18
133 116
142 116
143 19
143 124
146 125
148 124
153 121
156 107
156 83
146 71
125 3
113 80
18 85
17 86
- 82z
138 111
TEMPERATURE
3 04 5 €7
12 11 12 12 12
7 6 5 4 &
4 5 5 4 2
302 4 1
2 4 b 4 4
[ B A
5 8 3 & @
01l s 9 ii
12 12 13 12 13
15 15 1& 1€ 1
17T 17 16 15 17
1€ 16 17 18 17

JAN

°c)

W

~

le
1%
17

—
P

N

le

18

WATER, WATER

1l

T4

15

17

FEB

95
G4

108

12

o N

~ e

92
ne

13
17
18

14

o w -0

[rpeg

T

MAR

GUTOBER 1867

-

o

18 15 20

o
-
-

1
12 iz 12
16 17 13
14 15 12

15 15 14
14 13 1o

10t

101
100

100
105

197

30
134
138

132
142
147
138
125
1t4

JUN

117
| R ¥

97
8
’T

TO SEPTEMBER 1968

12

22 23 24

it
6
1

5
6
7

8
12
14

13
14
i2

16

14

w
~

~o e
o

12 12
17 17

1¢ 1e
14 14
14 12

JuL

w

3
7
1e

16
13

90
8s
a3
89
33
86

o

"o

~> o

11
13
17

12

123

102

12
13
13

17
16
13

104

105
103
101
loo
10t

102
104
102
101
10t

AVER~

AGE



YAKIMA RIVER BASIN

12498700 NACHES RIVER NEAR YAKIMA, WASH,

LOCATION,--Lat 46°37°55", long 120°35710", in SE}NW} sec.9, T.13 N., R.18 E., Yakima County, st bridge on old U.S.
Highway 410, 1.8 miles north of Yakima and at mile 3.7.

DRAINAGE AREA,~-~876 sq m1,

PERIOD OF RECORD, -~Chemical analyses:

REMARKS , ~-No discharge records available.

July 1960 to September 1968.

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

SELICA
DATE (5§02}
ocT.
18... 16
NOV.
16acs 13
JaN.
10ea. 14
FEB.
06ea. 15
MAY
13000 1s
JUNE
[ 13
JuLy
09... 14
AUG.
1l 15
SEPT.
16a.. 16
FLUD-
RIDE
0aTE 1F)
T
18... .1
NGV.
16asa .1
JAN.
10... .0
FEB.
0beas -1
“AY
13... .1
JUNE
1lean .l
JuLy
09... .1
AUG.
... -t
SEPT.
1604 -1
TEM-
PERA-
TURE
DATE  (DEG C}
ocT.
18... 8%
NOV.
16.es 7
. 1
06.ae 2
MaY
13... 10
JUNE
1l... 11
JuLy
09... 19
AUG.
S 20
SEPT.
1644. 13

MAG~

CAL-
CIUM S
eay {

NITRATE
{ND3)
.2
.2
.2

DIS~
SOLVED
OXYGEN

12.0

12.4

UM S0
M3 (

0ES—
SOLVED
SOLIDS
(RES|-
DUE AT
180 €1
62
49
54
58
47
44
49

54

CoL i~

FORM

{MPN}
91
24000
1200

24000

PO~
TAS~ BICAR~- CAR~ CHLO-
D] UM SIUM BONATE ~ BONATE SULFATE  RIDE
NAY 1K) {RCO3} (co3y {504} e
4.2 .9 48 3.6 .9
3.0 -4 35 2.8 1.0
3.3 .6 38 3.0 i.
3.4 -6 37 3.2 .8
3.1 .6 35 2.0 .4
2.7 .5 3L 2.6 -2
3.4 .8 40 3.0 -5
3.2 .9 39 3.6 -3
3.5 -9 42 3.4 -3
SPECI-
NON- FlC
CAR- COND-
HARU~ BONATE  UCTANCE
NESS HARD- EMICRO- PH COLOR
{CA, MG NESS MHOS)
33 [} 86 7.9 5
26 0 64 7.7 5
28 o 69 Te4 12
27 o 65 7.4 10
24 [ 61 7.3 5
22 Q 58 7.1 5
27 0 69 7.7 5
26 ¢} 63 T.7 o
30 0 To 7.7 5
cati-
FORM
tcut- TOTAL
GNEES CHRO-
PER MEUM COPPER ZINC 80RON
100 MLl (CR) wu) (IN) (8}
- .00 -00 - 00 .01
270 - - - -
750 - - - -
520 - - - -
1100 .00 .00 .00 =
88 - - - -



132 YAKIMA RIVER BASIN
12505000 YAKIMA RIVER NEAR PARKER, WASH,

LOCATION. --Lat 46°29'50", long 120°26'35", in NW}SE} sec.28, T,12 N., R.19 E,, Yakima County, at Sunnyside diver-
sion dam, 700 ft upstream from gaging station, 1.5 miles east of Parker, 3 miles downstream from Ahtanum Creek,
and at mile 103.8,

DRAINAGE AREA.--3,660 sq mi,

PERIOD OF RECORD,--Chemical analyses: August 1959 to September 1968.

Water temperatures: August 1959 to September 1968.

EXTREMES , --1967-68:

Dissolved solids: Maximum, 103 mg/l Oct. 1-11; minimum, 63 mg/l Apr. 19-30, May 20 to June 11.

Hardness: Maximum, 67 mg/l Oct. 12-27; minimum, 33 mg/} Mar. 1-8,

Specific conductance: Maximum daily, 187 micromhos Oct. 22, 23; minimum daily, 73 micromhos June 3.

'ﬂger t;gperntures: Maximm, 22,0°C June 25, 26, July 3, 5, 7, 28; minimum, freezing point on Dec. 22,
lan. .

CHEMICAL ANALYSES 1IN MILLIGRAMS PER LITER, MATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DES-
SOLVED
MAG~ PO— SOLIDS
CAL~ NE- TAS- BICAR- CAR- CHLC~ FLUO- {RESE-
SiLICA Cium SEUM SODIUM S1UM BONATE BONATE SULFATE RIDE RIDE NITRATE DUE AT
oaTe (5102) (ca ING) (NA) (1.9] {HCO3) (co3) (504) e (F) (NO3) 180 C)
acT.
01-11 20 14 5.3 93 1.8 82 o be 3.1 .2 T 103
12-27 21 L6 6.1 12 1.9 95 [ 8.8 401 2 -9 -
<B-31 is 12 4.0 6.3 l.2 63 ] 4.4 2.4 .2 b6 81
NUV.
01-02 18 12 4.0 6.3 1.2 63 o 44 2.4 .2 -6 81
03-45 19 14 4.8 8.2 lot 78 ¢ 6.0 2.5 -2 b -
26~30 184 14 €9 8.0 a4 7 o 5.8 2.5 -2 T 92
DEC.
01-05 17 14 49 8.0 1.4 17 ] 5.8 2.5 .2 7 92
06-24 17 13 5.0 7.9 1.2 T4 ] 5.6 2.1 -3 .8 93
25-31 13 9.2 3.0 4.5 -8 48 ] 3.4 1.7 .3 .5 66
SJaN.
cl-06 13 9.2 3.0 4.5 .8 48 o 3.4 1.7 <3 5 66
07-18 15 1Y 4al 6.5 1.3 62 2] 4.8 2.3 3 .9 80
19-31 14 9.9 3.4 4.9 .9 53 o 3.0 1.9 .l -6 17
FEB.
0l1-2% 15 10 3.4 5.4 1.0 54 o 3.2 1.7 .1 .6 16
MAR.
cl-08 15 8.5 2.8 Lok .9 48 ] 2.4 1.2 -1l .1 68
09-31 14 9.2 3,2 4.5 .9 50 o 2.8 1.6 .l -1 68
APR.
ol-i8 15 11 3.5 5.7 1.0 60 o 5.2 1.3 ol o3 T
19-30 14 9.3 3.1 5.0 -9 52 0 4.0 1.1 .1 .3 63
MAY
oL-i9 14 10 3.5 5.5 1.1 56 ] 4.8 9 .1 oh 69
20-31 14 8.9 3.1 5.0 1.0 53 ] 4.0 .8 o1 e 63
JUNE
ol-1i 14 8.9 3.1 5.0 le0 53 [} 4.0 B .1 % 63
12-30 14 9.7 3.9 5.9 1.0 58 o 4.6 1.0 1 6 69
JuLy
01-04 la 9.7 3.9 5.9 1.0 58 [] 4ot 1.0 ol 6 69
05-15 14 9.3 3.8 5.5 1.0 56 [] 4.2 1.2 -1 -7 66
16-31 15 9.7 3.8 5.8 1.1 57 o 4.8 1.2 -1 .5 12
AUG.
01-06 15 9.7 3.8 5.8 1.1 51 ] 4.8 1.2 .1 5 12
0r-23 16 10 4.1 6.3 1.3 62 Q 4.8 Le4 -1 5 16
24-31 17 12 4.7 1.8 1.7 183 0 S.4 1.9 .1 .6 88
SEPT.
01-05 17 12 4T 7.8 1.7 71 Q 5.4 1.9 .l -6 88
0b-30 18 11 4.8 1.3 1.2 68 i 5.0 <8 .2 ol 3%
TIME
WTD. AVG. 18 1 4.0 beb 1.2 62 o 47 iL.7 .l <5 5
ANALYSES OF ADDIVIONAL SAMPLES
MAK.
A P 14 8.9 3.0 4.9 »8 48 Q 2.8 1.7 <l 5 59
APR.
PLIRNY 14 93 3.1 5.2 .9 51 o 3.6 -9 .1 -2 60
MAY
13... 1e 9.7 3.6 5.5 1.0 57 ] 442 .8 .l 2 63
JUNE
1lees 14 10 3.8 5.7 1.0 58 o 3.6 1.1 .l 9 70
JuLy
094se 11 9.1 3.8 5.0 9 55 [ 3.8 1.3 .1 .6 62
AUG.
1l... 14 G4 3.8 6e1 1.2 58 o 4e8 1.0 .1 .7 14
SEPT.
16see 15 11 4ot 6.8 1.3 65 ] 4.6 1.6 .l .7 79



YAKIMA RIVER BASIN
12505000 YAKIMA RIYER NEAR PARKER, WASH.--Continued

Period of record:

Dissolved solids: Maximum, 204 mg/l Nov, 29, 30, 1962; minimum, 44 mg/1 Jan., 1-13, 1960.

Hardness: Maximum, 122 mg/l Nov. 29, 30, 1963, mlnimum 27 mg/l Jan, 1-13, 1960,

Specific conductance: Maximum daily, 317 micromhos Nov. 29, 1963; minimum daily, 69 micromhos June 4, 1961,
May 22, 1963.

Water temperatures: Maximum, 22.0°C on several days during June to August of most years; minimum, freezing
point on many days during winter periods.

REMARKS, --Approximately 15 percent of yearly flow is diverted at Sunnyside diversion dam. No inflow between
sampling point and gaging station,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 T0O SEPTEMBER 1968

DIsS— SPECI~ coLi—
SOLVED NON- SaDIUM FIC FORM
SOLIDS CAR- AD-  COND- TEM- teo—
LTONS ~ HARD-  BONATE  SORP-  UCTANCE PERA- DIs- COLI-  ONIES
PER NESS HARD- TION  {MICRD- oH COLOR  TURE SOLVED  FORM PER
DATE AC-FT) ICA,MG)  NESS RATIO  MHOS) IDEG £)  DXYGEN  IMPN) 100 ML)
ocr.
0i~11 s 5T 0 .5 152 8.0 s - - — -
12-27 .16 67 o -6 181 7.8 s - - —
28~31 11 48 0 . 121 7.7 10 -— -— — -
NOV.
01-02 .11 48 0 . 121 7.7 10 - - —
03-25 .13 56 0 .5 143 7.9 5 - - -
26~30 .13 57 0 .5 143 7.8 s - - — -
DEC.
c1-05 .13 57 0 .5 143 7.8 s -- - - -—
C6~24 .13 53 0 .5 139 1.7 B - - -
25-31 .09 36 0 .3 91 7.5 10 - - -— -
JAN.,
01-06 .09 36 0 .3 91 1.5 10 - — — —
07-18 ¥t 4«5 0 “ 119 7.6 10 - - -~
19-31 .10 3q 0 .3 98 7.8 10 - - -~ -
FEB.
01-29 .10 39 0 - 101 7.6 H - - - —
MAaR .
01-08 .09 33 0 .3 85 7.6 10 - -- - -
09-31 .09 36 0 3 9% 7.7 10 -- - — -
APR.
01-18 .10 42 0 -4 107 7.7 5 — — - —
19-30 .09 36 o .4 95 7.5 s - - - -
HAY
o1-19 .09 40 0 - 103 7.2 5 - - -— -
20-31 .09 35 0 “ 92 7.4 5 - -— - -
JUNE
o1-i1 .09 35 0 - 92 7.4 H - - - —
12-30 .09 40 o - 107 7.8 B - - -
JuLy
01-04 .09 40 [ - 107 1.8 5 - - - -
05-15 .09 39 ° o 1ol 7.7 5 - — --
16-31 .10 40 0 - 104 7.7 5 - — - —
AUG.
oL-06 .10 40 0 .4 104 7.7 5 - - — -
07-23 .10 %2 o o 112 7.7 5 - -2
24-31 .12 50 0 .5 131 7.8 H - - - -
SEPT.
01-05 .12 50 0 5 131 7.8 5 -— - _— —
06~30 o1 o7 ° .5 126 7.6 s - — - -
TIHE
WTD. AVG. .l 44 0 @ 115 7.7 -- - — — —
ANALYSES OF ADDITIONAL SAMPLES
MAR.
20... .08 35 0 “ 91 7.5 s 7 1246 2400 --
APR.
PLI .08 36 0 - 95 7.4 H 10 13.2 - 1060
MAY
13.a0 <09 39 [ “ 101 7.5 H 12 12.4 -- 1300
JUNE
... .10 41 0 o 106 1.2 5 14 9.9 - 1400
JuLy
U9eue .08 38 ° .4 97 1.5 5 19 9.9 - 840
AUG.
1leen .10 39 o .4 105 7.9 0 22 10.0 — 1850
SEPT.
160ae .11 %6 0 “ 123 7.6 5 13 10.8 - 5400



YAKIMA RIVER BASIN

12505000 YAKIMA RIVER NEAR PARKER, WASH.--Continued

SPECIFIC CONDUCTAKCE (MICROMHCS AT 25°C), WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

ot 1Y nE JAN FER MAR App MAY JUN Jut AUG SEP
131 122 142 Q0 100 a3 115 1n2 33 107 103 130
t6o 123 164 g @9 92 108 102 03 108 104 126
NG 139 142 a? 104 93 107 101 7 107 101 123
167 12 179 a4 92 82 116 13 77 pULLN 101 129
187 1472 144 a7 oz 76 115 106 91 39 103 123
169 144 1wt a6 a4 75 116 115 96 99 101 127
167 180 150 110 93 76 17 104 a7 99 107 122
50 150 148 112 Qg 1Ra 11= 106 99 104 106 122
TAD 153 188 112 1o a5 112 105 103 101 107 124
159 153 150 TS 97 R& o 10% 108 98 106 120
157 133 149 TiA Ll 83 111 1no 105 98 107 119
174 129 11# 115 98 85 102 107 104 103 106 119
174 129 110 17 102 a4 102 104 112 in3 109 li9
1a% 132 132 122 102 a1 102 112 111 104 1la 119
tR1 1313 142 121 107 a0 100 107 109 103 11la 120
17h 134 144 12q 105 73 o9 108 10R 106 112 120
Tal 136 125 122 106 73 100 107 108 107 114 123
ALY 133 136 122 107 73 102 104 107 106 114 122
1R3 139 140 127 115 79 9¢ 12 104 105 115 121
177 139 A 129 96 82 a5 96 104 107 1n7 136
179 145 168 a3 93 83 36 86 107 109 120 130
187 159 149 "3 RS 20 Q7 93 102 108 121 133
eT 147 128 92 es 92 w* 104 1 105 17 138
179 159 126 86 98 104 a2 102 107 108 127 127
ALY 157 R 97 a4 105 94 2 104 108 127 130
176 147 34 30 103 111 5 a7 104 104 129 132
1Rg 148 7€ LL] @3 108 95 a7 104 100 136 128
120 135 81 AT 93 1n7 9% 1oce 193 101 140 126
120 132 L 39 99 99 Q4 98 105 b 147 126
120 13e ag a0 -—— 101 95 a6 106 101 136 126
124 ——— e 95 == 103 - 92 - 103 -— -
163 140 128 104 98 92 103 102 100 104 115 126



YAKIMA RIVER BASIN 1.5
12505000 YAKIMA RIVER NEAR PARKER, WASH.--Continued

TEXPERATIRE (°C) OF WATER, WAYER YEAR OCTCBER 1967 TO SEPTEMBER 1968

oAY acT Bl vee JaN FER MaR A0F uay JuN JUL AUG SEP
L 11.0 2an 3.0 .0 6.0 7.0 12.0 1A 16.0 21,0 1840
N £an EY L 3.0 7.0 T 12,7 15.7 2N, 2040 19.9
2 N “.n c.n 4.0 hef LR 11.¢ 11.0 2240 21,0 1.9
“ .0 “e ) Ten Lo e 9.0 12.0 13,0 1742 2142 2lel
@ T aun TN 1.0 e a,n N 1447 22,0 17,0 2% 0
A £ w0 2.0 3.0 5.0 a.0 0 17.0 21.0 19,0 12,7
T e AN 1." 2.0 “an e Qan 1640 22.9 17.0 27,0
" 7.2 bl 1.0 3.0 “un 7.0 14,0 17.0 17.0 17.0 H
o 2,2 10 .0 2,0 “e ™ 11,0 1340 14,1 21.0 2040 L0
1" a,n 4.0 10 70 4o 12.7 13,9 1449 70.0 21.0 17.0
Rl [} 4N 1.0 2.0 6.0 12,0 12 1640 19.0 17.0 17.0
12 Bl 2.0 1.0 2.n Ta0 1n.r 13.0 1440 18,0 17.0 15.0
12 a.0 1.0 1.0 1.0 6.0 9.0 11,0 17.0 1840 17.0 1640
1a 9.7 1.0 3.0 2.9 7.0 2,0 13,0 13,0 157 18.0 17.0
15 4 1.0 .0 2.0 o) 7.0 1.0 - 1he O 18,0 16,0
16 240 1.0 2.0 7.0 6o 03 Re D) 15,0 17.0 15.n 17.C 14,0
17 e 1.7 1.0 2.0 5.0 2.0 130 1640 12,0 17.0 16,0
AL S0 1.0 3.n 2,0 Be? 8.0 17.n 17.0 17,0 17.0 13.0
19 T 2.0 e “e0 b4 7.0 14,0 1540 18,7 16.0 13.0
2 s.0 1.0 seN 4a0 fe0 Re7 139 15.0 1440 18,0
" 0 £.0 1.9 L) 5.0 6.0 a0 14,0 1640 16.0 15.0
2 L L. 0.0 “a0 a0 °.n P.2 11,0 16.0 14,0 16.0
22 e 640 2.0 Se7 50 Qan R.0 14,0 17.0 1ra 17.0
"o 1.0 7.0 3.0 [ a0 A.N LN 12,0 1647 18.7 17.0
5 20 5.0 . 4.0 5.0 £.0 2.7 15.0 2240 17.0 17.0
24 2. 4.0 2.0 .0 640 L 10,0 15.7 27.0 19,7 1600
o7 %0 [ £.0 1.0 7.2 2.9 2,7 12,0 1940 21,0 16,0
o Ts0 3.2 b0 1.0 LY Re 10.7 13.0 1t.0 2240 18,0
>3 G T L 740 Au S0 12.n 15,0 177 21.0 19.0
k) 7.0 .0 4e 1.0 - a0 13.0 15.0 177 21.0 18,0
3N 1.0 - 4a0 2.0 - 7.0 - 14.0 - 15.0 18,0 ——
AVER- 11.5 5.5 2.5 Z.5 3.5 A . 1%.0 le.0 18.5 158.0 16.C

AGE



136 YAKIMA RIVER BASIN

12510500 YAKIMA RIVER AT KIONA, WASH.
(Irrigation network station)

LOCATION. --Lat 46°15'10", long 119°28'35", in SE{NE} sec.19, T.9 N,, R,27 E., Benton County, at highway bridge
0.1 mile downstream from gaging station at Kiona, 3,7 miles downstream from Corral Canyon Creek, 5.1 miles
(revised) downstream from intake of Kiona Camml, and at mile 29.8.

DRAINAGE AREA,--5,615 sq mi.

PERIOD OF RECORD,--Chemical analyses: December 1952 to September 1968.

Water temperatures: December 1952 to September 1968,

EXTREMES, —-1967-68:

Dissolved solids: Maximum, 240 mg/1 Oct. 11-20; minimum, 90 mg/l Mar, 1-24.
Hardness: Maximum, 140 mg/l Oct. 11-20; minimum, 48 mg/l Feb, 21 to Mar, 24.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 196o

MEAN MAG- PO-
015- CAL- NE- TAS— BICAR~ CAR~ CHLO- FLUO-
CHARGE siLica CiuN STuUM SO0TUM SIum BONATE BONATE SULFATE RIDE RIDE NITRATE

DATE (CFS) (st1o21 cai (MG 1 (NAY (x) (HCO3 won (s04) ({48 (F (NO3}
oCT.

01-10 1930 32 35 12 24 4ok 189 o 24 7«6 -4 3.9

11-20 2140 32 36 12 24 4.3 187 2 24 8.0 o4 4.2
21-29 2190 28 29 10 20 3.4 151 & 19 6.8 <3 2.9

30-31 3490 23 22 8.0 15 2.4 120 o 13 6.2 o2 2.7
NOV.

01-10 3490 23 22 8.0 15 2.4 120 0 13 6.2 .2 2.7

11-25 2930 23 24 8.5 le 2.6 129 0 15 5.8 .3 2.7

26-30 2640 23 24 8.8 16 2.6 1 0 16 G4 .2 3.2
DEC.

a1-06 2640 23 24 8.8 16 2.6 13t [ 16 5.4 o2 3.2

071-15 2780 21 23 8.6 16 2.4 124 0 15 5.6 - 3.0

16-26 2670 22 23 8e5 16 2.4 124 o 15 Se6 o3 3.3

27-31 6520 17 14 4.9 8.3 l.e 72 0 8.0 2.7 .3 t.9
JAN,

01-08 6520 11 14 4.9 8.3 1.6 T2 0 8.0 2.7 «3 L.9

09-19 3720 21 18 6.9 13 2.2 98 0 12 5.0 .3 2.4

20-22 51990 22 i8 6.7 13 2.3 93 0 133 4.8 .1 1.1

23-31 71480 17 13 4.6 T.6 1.5 72 o 6.2 2.5 el .7
FEB.

01-20 5840 20 15 5.6 9.4 1.8 83 0 8.0 3.0 el -8

21-29 12040 18 12 4.2 6.6 1.8 65 [ 5.0 1.9 .1 X3
MAR .

01-24 9860 17 12 4a2 7.0 1.4 67 [ 5.4 24 o1 1.2

25-131 3420 24 17 6.2 1 1.8 9 o 12 3.2 .2 1.5
APR.

01-04 3420 24 17 6.2 11 1.8 9% ] 12 3.2 .2 1.5

05-25 1540 23 2% 8.8 16 2.1 131 o 21 4a8 2 2.4

26-30 1540 26 29 10 20 3.5 156 0 23 5.8 2 3.1
mMAY

0l-21 1540 26 29 10 20 3.5 156 ] 23 5.8 2 .l

22-25 2710 24 21 7.4 13 2.5 110 ) 17 3.4 .2 244

26-31 1960 21 21 9.7 18 3.2 146 0 22 4.2 .2 .8
JUNE

Olens 1360 27 21 9.7 18 3.2 146 ] 22 4.2 2 2.8

Oleas 1960 2t 21 9.7 18 3.2 146 0 22 4.2 2 2.8

02-07 4220 23 20 7.1 13 2.3 107 0 13 3.2 .2 3.3

08-14 2200 24 24 8.8 16 2.7 130 0 ls 4.8 2 3.3

15-30 1250 26 34 12 22 3.7 172 o 24 6.8 o3 4.2
JuLy

01-09 1250 26 34 12 22 3.7 172 0 24 6.8 3 4.2

10-16 1050 - - - - - - - - - - -

17-31 1260 27 34 12 22 4.0 177 o 25 5.6 .3 40
AUG.

o1-02 1260 27 34 12 22 4.0 1717 Q 25 546 3 40

03-23 1570 27 3z 12 22 4.0 117 [} 24 6e6 3 3.8

24-27 2610 30 29 11 21 3.8 151 ? 23 Se% .3 3.3

28-31 3000 21 26 10 19 3.6 144 2 20 5.5 .3 3.0
SEPT.

ol-30 2110 32 30 12 22 3.8 165 2 22 5.5 -3 3.5

ANALYSES OF ADDITIONAL SAMPLES

MAR o

20e.. 7060 17 12 4ot T.1 1.2 6T [ 5.8 1.5 ol 1.1
APR.

24000 1250 20 26 9.2 18 2.9 133 3 20 Sel .2 2.5
MAY

13... 1310 22 3L 11 20 3.7 165 [ 23 6.0 .3 2.4
JUNE

1leas 2160 22 25 8.8 1s 2.8 130 [ 19 5.0 .2 2.4
JuLy

0940 980 25 3¢ 12 22 4.0 183 0 25 T.2 .3 3.2
AUG.

1240, 1300 24 34 12 24 4s3 186 o 25 6.1 .3 4.l
SEPT.

17... 2260 26 3¢ 12 21 3.6 169 [ 21 5.5 .2 2.9



YAKIMA RIVER BASIN 137
12510500 YAKIMA RIVER AT KIONA, WASH.--Continued

EXTREMES-1967-68:--Continued
Specific conductance: Maximum daily, 397 micromhos Oct. 11; minimum daily, 107 micromhos Mar, 8,
Water temperatures: Maximum, 26,0°C July 6-9, Aug. 1; minimun freezing point on Dec. 31.
Period of record:
Dissolved solids: Maximum, 246 mg/l1 Oct. 1~16, 1966; minimum, 76 mg/l May 1-23, 1957.
Hardness: Maximum, 148 mg/l Oct, 1-11, 1958; minimum 42 mg/l May 1-23, 1957, Dec. 16-31, 1959.
Specific conductance: Maximum daily, 410 micromhos Oct. 13, 1966; minimum daily, 99 micromhos Dec. 17, 1959.
Water temperatures: Maximum, 29.0°C July 18, 1960, July 21, 1951; minimum, treezing point on several days
during winter periods.

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

olIs~ DIS~ nIs- SPECT- coLi-
SOLVED  SOLVED  SOLVED NON- SODTUM FIC FORM
SOLIDS  SOLIDS  sOLIDS CAR= AD-  COND- TEM- (coL-
{RESI- (TONS {TONS HARD— BONATE SDRP- UCTANCE PERA- DIS- ONIES
DUE AT PER PER NESS HARD- TION  (MICRO- PH COLOR  TURE SOLVED  PER
DATE 180 €} AC-FT) DAY)  {CAJMG)  NESS RATIU  MHOS) (DEG C)  OXYGEN 100 ML)
act.
01-10 239 .33 1250 137 o .9 361 8.2 s -- --
11-20 240 .33 1390 140 0 -9 374 8.3 5 -- --
21-29 198 .27 1490 114 0 .8 310 8.4 5 - -—
30-31 153 .21 1440 88 0 .7 240 8.2 5 -- -- -
NOV.
o1-10 153 .21 1440 88 0 .7 240 8.2 5 -- --
11-25 162 .22 1280 95 0 o7 253 8.1 5 -- -
26-30 166 .23 1180 96 0 .7 259 1.9 5 -- - -
DEC.
01-06 166 .23 1180 9 0 .7 259 7.9 5 -- -- --
07-15 159 .22 1190 93 0 .7 250 8.1 5 -- -- --
16-26 169 -23 1220 93 0 .7 250 8.2 5 -- - --
27-31 98 .13 1730 55 [ -5 148 7.8 10 - - -
JAN,
01-08 a8 .13 1730 55 0 .5 148 7.8 10 -- -- -
09~19 134 .18 1350 13 0 -7 205 T.9 10 - -
20-22 136 .18 1910 73 0 -7 199 7.8 s - -
23-31 96 .13 1940 52 0 .5 139 7.9 10 - - --
FEB.
01-20 11 .15 1750 61 0 .5 164 7.9 10 -- - -
21~29 99 .13 3220 48 0 4 124 7.3 10 -- -- -
MAR.
01-24 %0 .12 2400 48 0 - 127 7.3 5 -- -- -
25-31 123 a7 1140 68 0 .6 180 8.2 5 - -- -
APR.
01-04 123 a7 1140 63 0 .6 180 8.2 5 -- -~ -~
05-25 168 W23 699 99 0 .7 256 8.2 5 -- -- --
26-30 198 W27 823 114 0 .8 307 8.1 5 -- - -
MAY
o1-21 198 .27 823 114 0 .8 307 3.1 5 - - -
22-25 145 .20 1080 33 0 .6 221 a.l 5 - --
26-31 193 .26 995 108 o .8 288 8.1 10 - - -
JUNE
ol... 188 .26 935 108 0 .8 288 3.1 10 -- — -
Ol... 188 .26 995 108 0 .8 288 8.1 10 -~ -
02-07 144 .20 1640 79 0 .6 215 8.1 5 - - -
08-14 172 W23 1020 % 0 .7 257 8.1 s - -~ -
15-30 221 .30 746 135 0 .8 338 8.1 5 - - --
JULY
01-09 221 .30 746 135 o 8 338 8.1 5 - - -
10-16 -- - - - - - - -- - --
17-31 222 .30 755 135 0 .8 345 8.2 5 - - --
AUG.,
01-02 222 .30 755 135 o .8 345 8.2 5 -- - --
03-23 225 .31 954 130 0 .8 344 8.2 5 -
24-27 216 .29 1510 119 o .8 313 8.4 5 -- -
28-31 193 .26 1560 107 o -8 290 8.3 5 - -— -
SEPT,
01-30 224 .30 1310 124 0 . 329 8.3 5 - - -
ANALYSES DF AODITIONAL SAMPLES
MAR.
20... 84 .11 1600 48 [ . 129 7.9 5 9 12.3 -
[&38 .23 577 103 0 .8 213 8.4 5 14 15.0 400
210 .29 743 123 0 .8 320 8.1 5 18 1445 1100
165 .22 962 99 o .7 260 8.1 5 18 9.2 2600
237 .32 627 140 [ .8 356 7.9 5 27 10,9 2600
230 .31 807 91 0 .9 359 7.7 0 20 8.5 28000
1700 206 .28 1260 125 0 .8 329 7.9 10 13 8.8 28000

ANALYSES OF PESTICIDES, IN MICROGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

HEPTA-
D1~ HEPTA- CHLOR
ALDRIN pup 0DE ooT ELORIN ENDRIN CHLOR EPOXIDE LINDANE 244-D 20495-T STLVEX

OATE
FEB.

244, 00 .01 <01 +D1 « 00 -0D +0D 00 <00 «00 00 -00
MAR.

2844. -00 .00 <00 -0l .00 <00 +00 «00 - 00 00 - 00 «00
APR .

2440 -00 .00 00 .03 .00 .00 »00 .00 «00 +05 - 00 .00
MAY

29400 +00 «00 .0l .03 .01 «00 00 .00 - 00 .24 .00 00
JUNE

27.es 00 .01 .02 .02 <00 .00 +00 00 =00 33 +00 -00
JuLy

1B8.0e + 00 .02 201 02 .01 -00 .00 .00 - 00 «21 - 00 +00
AUG.

2640s <00 01 «01 .02 »01 .00 -00 .00 «00 .29 «00 -00



138 YAKINA RIVER BASIN
12510500 YAKIMA RIVER AT KIONA, WASH,--Continued

SPECTFIC CONDUCTANCE (MICROMHNS AT 25°C), WATFR YEAR OCTOBER 1957 TG SEPFFMBER 1968

Day T NV GEC JAN FF8 HAR APR MAY JUN JuUL AUG SEP
1 274 216 --- 147 -— 131 17% 292 313 357 323 323
N 267 21 252 13 160 172 178 278 299 348 332 329
3 A8k o14 252 149 163 116 151 250 ~87 348 360 314
& ren 228 754 154 156 114 187 299 199 363 376 309
s 3T e 282 157 141 11 ~05 310 157 351 385 303
£ ) 47 250 161 134 129 2% 314 157 364 383 310
T T D4k 787 177 147 104 215 05 178 372 71 124
a e 254 257 103 144 107 22% 252 217 370 362 ERDY
9 L0 27 250 29z 145 11 274 298 7138 354 3583 327
Ve 137 S o7 1R 151 e ThA N3 262 - 357 >33

11 e 297 AN 1a7 160 12 261 e 247 361 337
2 -—- 27 s 701 159 131 28R 322 273 364 348
11 AR5 2ua " 3a 201 162 132 298 azr 2R7 164 356
s 275 23 270 194 154 127 2RA 332 a2 351 354
1= 47 241 2ne 214 168 127 249 339 08 349 347
1% 281 246 234 214 174 118 245 LELS 316 - 349 337
17 271 233 248 194 178 122 251 336 926 338 334 327
i A7 B 248 2ns 174 173 2h0 43 329 4R 308 315
1a —— R S4r 217 179 124 279 323 329 353 303 315
5 2t £ 240 —- 177 125 207 317 329 357 100 318
o1 ) 251 239 P23 124 132 2on 2na 151 ELD 308 311
- —-- 283 207 175 1% 17 261 231 363 357 308 311
23 1A %9 "5a 13 112 140 265 102 352 348 311 316
26 AT K5 AT 130 117 135 27R 20 349 3R 17 328
25 7 27 287 Yaa 116 161 290 744 336 329 332 328
L 219 27 21R a2 s 177 302 279 1T 379 323 328
E 203 27" 1 137 128 176 30?2 287 3e 34R8 301 335
hb L 2en 114 1736 134 183 n? 282 129 358 286 341
2q 2 2A% o lal 132 1A% 297 249 464 361 286 351
20 mAs B 128 1485 .- 187 207 282 353 59 293 345
kM A - s 143 - 19¢ - 307 el 344 2938 —
AVER— st 251 " 17 143 126 25¢% 2895 292 351 334 328

AGE



YAKIMA RIVER BASIN 133
12510500 YAKIMA RIVER AT KIONA, WASH.--Continued

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

ner NOV oFC JAN FEB MAR APR MAY JUN SuL AUG SEP
1.0 110 4.0 7.0 2.0 7.0 Q.0 14.0 15.0 20.0 2640 19.¢
11,0 10.0 5.0 347 3.0 7.0 9.0 15,0 19.0 21.0 25.0 19.0
12.7 9.0 L £ L0 TeN " 15.0 18,0 2240 2440 19.0
12,2 a0 6.0 .0 4.0 R.0 a,0 15.0 17,0 24,0 23,0 18,0
Ta.n e, a0 2,0 5.0 R. O 90 16.0 17.0 2440 2240 22.0
14,0 73 5.0 2.0 4e 0 A0 Q.0 13.0 17.0 26,0 21.0 19.0
1aa2 6.0 4.0 2.0 3.0 7.0 QN 1440 17.0 2640 21.0 20.0
14.° A0 4N 2.0 3.0 6.9 11.9 lasn 19.0 26,0 21.0 2G.0
4.0 A9 4.0 1.0 2.0 7.0 9.0 16,0 18,0 2640 21.0 19.0
18.0 2.0 6.0 2.0 3.0 T.C 11.n 16.0 18.0 -— 22.0 19.0
15.9 A.0 4,0 2,0 2.0 6.0 1.0 18.0 19.0 23.0 19.0
14,0 9.0 4.0 240 3.0 7.0 10.0 1R. 0 17.0 22.0 19.0
Ta N N 2.0 2.0 3.0 7.0 9.0 1640 18,0 21.0 18.C
T.n 9.0 1.0 2.0 3.0 7.0 10.3 15.0 1R.0 18.0 17.06
1300 9.0 1.0 2,0 240 7.0 1n.n 1440 13.0 - 18.0 16.0
12,0 R 1.0 4.0 2.0 T.C 9,0 16,0 17.0 ——— 19,0 16.0
3,0 R.O 1.0 4.0 3.0 7.0 9N 17.0 19,0 20.0 18.0 16,0
12,1 ReQ 1.0 4.0 4.0 7.0 11.0 18.0 21.0 20. 17.0 15.0
T2, L 1.0 40 7.0 6,0 10.0 18.0 2.0 2240 18,0 14,0
13,10 T 1.0 LN 7.0 &N lp.n 1R.n 21,0 22,0 17.0 14.0
YN 7.0 1.0 6.0 7.0 7.0 11,0 20.0 2140 2140 17.0 14.0
12.0 7. 1.0 7.0 540 TN 12.0 170 2.0 21eN 1840 1440
11,0 L 4e0 5.0 7.0 8.0 12,2 16.0 21.0 20,0 18,0 15.0
1r.n 7.0 4.0 5.0 7.0 R0 9.0 1640 22.0 21.0 18.0 15.0
AR RN .0 5.0 Te0 Qe 12.n 170 23.0 22,0 18.0 16,0
2.0 S0 4.0 4.0 6.0 9.0 Q.0 17.0 22.0 23.0 1840 16.0
17,7 4. 2.0 4o 7.0 9.0 1n.n 18.0 19,0 2440 18.0 16,0
19,0 4.0 4.0 1.0 7.0 10.0 14.0 18,0 19.0 2440 18.0 1640
@, 4,0 4.0 1.9 7.3 11.0 16,0 200 17.0 24,0 18,0 16.0
1. 4.0 2.0 1.7 -— 9N 1640 1R.0 19,0 25,0 19.0 16.0
104 - 0.0 1.0 - 9,0 - 18.0 - 25.0 19.0 =
12.% 1.5 1.0 AN 445 7.5 10.5 16.5 19.0 - 20.0 17.0
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

CHEHALIS RIVER BASIN

12020000 CHEHALIS RIVER NEAR DOTY, WASH, (lat 46°38'05", long 123°15'20")

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

OATE

JAN.
[eL

APR.
25400

MEAN
o1s-
CHARGE

(CFS)

CHLO-
RIDE
Ly

TEM-
PERA-
TURE
(DEG C}

5

10

SILICA
{s102}
13

14

FLUC-
RIDE
(F}

D1S-—
SOLVED
OXYGEN
12.2

12.7

CAL-
CluM
(cay

4.9

NITRATE
(ND3})

7

-3

coLi-
FORM
(MPN)
290

12025000 NEWAUKUM RIVER

CHEMICAL ANALYSES IN MILLIGRAMS

DATE

JAN.
Qb.se

APRo
25000

JuLy
10eee

MEAN
D1s~
CHARGE

(CFS)

CHLU-
RIDE
tcuy

TEM-
PERA-
TURE
(DEG C)

24

S1LICA
(s102)

FLuu-
RIDE
(F)

DIs-
SOLVED
OXYGEN
12.1
12.8

1.5

caL-
cluM
{CA)

4.9

NITRATE
(NO3)

coLi-
FORM
(MPN)

290

MAG-

SIUM
(MG

1.7
1.4

oIs-

SOLVED
SOLIOS
(RESI-
DUE AT
180 C}

45

43

coLI-
FORM
{COoL-
ONIES
PER
100 ML)

550

WATER YEAR OCTOBER 1967 TO

SODIUM
(NA)
4a6

4.3

HAROQ-
NESS
{CAsMG)
19

18

PO~
TAS-
STUM
3]

0

NON-

CAR-
BONATE
HARD-
NESS

COPPER
cu

00

BICAR-
BONATE
(HCO3}

23
25
SPECI-
FiC
COND-
UCTANCE
IMICRD-
MHOS}
59

56

ZINC
[#4 1)

SEPTEMBER 1968

CAR-
BONATE SULFATE
1Co3} 1504}
o 3.4
o 2.4
PH COLOR
T.2 5
7.5 10
BORON
8]
.02

NEAR CHEHALIS, WASH (Lat 46°37'10", long 122°56'40")

PER LITER,

MAG—

STUM
(MG)

DIS-
SOLVED
SOLT9S
(RESI~
DUE AT
180 €}

42
40
58

coLi-
FORM
(coL~-
ONIES
PER
100 ML)

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SouIUM
(NA}

HARD-
NESS
(CA4MG)
L8
18
28

PO~
TAS-
NI
x)

.3

NON-

CAR-
BONATE
HARD—
NESS

COPPER
rewy

00

.00

8I1CAR-

BONATE

THCa3)
22
26

38

SPECI-
FIC
COND-
UCTANCE
TMICRD—
MHOS)

52
56

83

ZINC
1Z8)

.00

CAR~
BONATE  SULFATE
1C03) 1504}
0 -4
[ 2
0 .0
PH COLOR
7.3 5
7.3 s
7.3 5
BORON
113
+00



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

CHEHALIS RIVER BASIN--Continued
12027550 PRAIRIE CREEK NEAR GRAND HOUND, WASH, (lat 46‘47'25", long 123°01'15")

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

MAG- PO~
CAL- NE- TAS~ BICAR- CAR- CHLO- FLUO-
SILICA CIuM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE RIOE
DATE (s1I2) (cay {MG) {NA) k) 1HCO3) (co3) 1504) 148) (F)
FEB.
15... 19 7.2 2.4 5.0 .9 30 0 5.0 5.0 .0
DIS- SPECI-
SDLVED NON= FIC
SaL1Ds CAR- COND- TEM-
{RESI- HARD~ BONATE UCTANCE PERA~ STRON-
NITRATE DUE At NESS HARD~- {MICRO- PH COLOR TURE TIUM LITHIUM
DATE (ND3} 180 C) (CA,MG) NESS MHOS ) (DEG C) (SR) [1%4]
FEB.

15... 2.8 &0 28 4 82 7.3 5 5 - 03 .00
1202300¢ SCATIER CREEK NEAR GRAND MOUND, WASH, (Lat 46°49'50", long 122°59'35")
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 VO SEPTEMBER 1968

MAG - PO~
Cat- NE- TAS- BICAR~ CAR- CHLO- FLUO-
SILICA C (UM SIUM SODIUM SIUM BONATE  BONATE SULFATE  RIDE RIDE
DATE tsiczy (cay (MG) (NA) (x) 1HCO3) (co3) 1 S04 cu) (F)
FEB,
i5.40 21 7.6 24 Sel -9 32 0 5.6 5.0 0
JUNE
25... 11 1.7 2.5 5.3 .6 40 ] 4.6 3.6 -1
0is- SPECI-
SOLVED NON- FiC
SQLIDS CAR- COND— TEM-
(RESI— HARD- BONATE UCTANCE PERA- STRON-
NITRATE DUE AT NESS HARO~ IMICRO~ PH COLOR TURE TIUM LITHIUM
DATE (ND3) 180 ) (CA,MGI NESS MHOS) (DEG C) (SR} ten)
FERL
15... EPN 65 29 3 :13 7.0 5 6 .03 .00
JUNE
254, 1.2 56 3¢ o 85 6.9 10 19 .01 .00
12028050 SCATTER CREEK NEAR ROCHESTER, WASH. (lat 46°49'00", long 123°04'00")
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
MAG- PO-
CAL- NE- TAS~ BICAR- CAR- CHLO- FLUO~-
SILICA CIUM SIuM SOOI UM SIUM BONATE BONATE SULFATE RIDE RIDE
DATE (5102} (ca (MG) INAT (x) (HCO3)  (CO3) (504) {48} (F)
FEB.
15... 8.5 3.0 1.7 4.2 .9 12 ] 4.4 4.0 -0
JUNE
25400 Te1 6ol 2.5 4.1 o4 37 0 3.8 3.3 ol
DIS- SPECT-
SDLVED NON- FIC
SOL IDS CAR- COND— TEM-
ITRESI- HARD- BONATE UCTANCE PERA- STRON~
NITRATE DUE AT NESS HARD- (MICRO- PH COLOR TURE TIUM LITHIUM
DATE {ND3) 180 C)  (CAWMG) NESS MHOS ) (DEG C) (SR} e
FEB.
15... 5.1 37 le 4 54 6.6 15 3 .04 .00
JUNE
250 .2 48 27 o T4 7.0 10 20 «00 .00



142 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SLNPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

CHEHALIS RIVER BASIN--Continued

12024200 BLACK RIVER NEAR OAKVILLE, WASH. (Lat 46°49'00", long 123°11'00")

CHEMICAL ANALYSES IN MILLIGKAMS PER LITER, WAT:R YEAR OCTUBER 1907 TO SEPYEMBER 1968

tAG— PO~
(YR NE- TAS- BICAR- CAR- CHLO- FLUO-
SILICA CIUM SIUM S0DIUM STUH BINATE  BONATE SULFATE  RIDE RIDE
DATE 15102) (4} 1MG) 1NA) K} {HCO3) €co3) 1504) wwL 1F)
FEB.
13.a0 15 5.4 2.1 3.4 5 23 o 4.8 2.5 oL
JUNE
25«as 19 7.3 2.7 “e5 b 38 0 3.6 3.4 .1
DIS- SPEC I~
SOLVED NON= FIC
SGLIDS CAR- CIND~- TEM—
{RESI- HARD~ BONATE  ULTANCE PERA- STRON-
NITRATE  DUE AT NESS HARD-  (MECRO- P CALoR TURE TIOM  LITHIUM
DATE (NO3) 180 C) {CA,MG) NESS MHOS) {DEG C) (SR} o
FEB.
13440 1e> 45 22 3 64 6.9 20 - <02 <30
JUNE
2544 .9 04 29 0 77 7.1 20 19 .02 .00
12030000 ROCK CREEK NEAR CEDARVILLE, WASH., (Lat 46°52'25", long 123°17'50")
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCYOBER 1967 TO SEPYTEMBER 196R
MAG- PO-
CAL- NE=~ TAS— BICAR- CAR- CHLO- FLUO~
StLica Crum STUM SO0IUM StuM BONATE BONATE  SULFATE RIDE RIDE
DATE 151021 Al (M6} iNA) 1K} {HCO3) 1C03) 1504) iy (F)
FEB.
[T 16 2.7 1.0 3.9 .7 15 0 2.2 4.0 .0
JUNE
254 16 3.5 1.3 4.8 .7 22 Q 1.0 3.8 .0
DIS— SPECT~
SOLVED NON- FIC
SOLIDS CAR- CoND- TEM-
{RESI-  HARD~ BONATE UCTANCE PERA- STRUN-
NITRATE DUE AT NESS HARD- IMICRO~- PH COLOR TURE TIUR LITHIUM
DATE 1NO3) 180 C)  (CAMG) NESS MHOS} (DEG C} ISR) o
FEB.
13... -8 37 10 0 45 6.8 s - .01 <00
JUNE
25« e .4 48 14 ] 53 7.0 10 16 .01 +00

12030500 CEDAR CREEK NEAR OAKVILLE, WASH. (Lat 46°52'30", long 123°16'15")

CHEMICAL ANALYSES [N MILLIGRAMS PER LITER. WATER YEAR OCTOBER 1967 TU >EPTEMBER 1948

MAG- PO~
CAL- NE- TAS- BICAR- CAR- CHLI~ FLUG-
SILICA CIUM Stum SODIUM SIuM BONATE BONATE SULFATE RIDE RIDE
DATE 15102} icay (MG (NA) L8] (HCD3) (Lo3 (504) tcLy (F}
FEB.
13... 15 3.5 1.8 2.7 2 20 o .0 4.0 .0
JUNE
25440 17 5.2 2.4 3.4 .2 34 0 2 3.1 -0
DIs- SPECI-
SOLVED NON- Fic
SOLIDS CAR- COonND~ TEM-
IRESI- HARD- BONATE  UCTANCE PERA- STRUN~
NITRATE DUE AT NESS HARD- [MICRO~ PH COLOR TURE TIUM LITHIUM
DATE {NO3) 180 C)  {CA-4G) NESS MHOS) (PEG C) (SR) (L)
FED,
134, .8 41 16 ] 46 1.3 5 - .03 +00
JUNE

2544 3 48 23 [} &1 Tt i0 14 00 .00



ANALYSES CF SAMPLES COLLECTED AT ¥ISCELLANEOUS SITES IN PACIFIC

SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

CHEHALIS RIVER BASIN--Continued

12030550 GIBSON CREEK NEAR PORTER, WASH, (Lat 46°54'15", long 123°17'25")

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

WATER YEAR (ICTOBER 1967 T0O SECTEMBER 1965

MAG— po-
CAL- NE- Tas- BICAR~ CAR- CHLO~  FLUO-
SILICA  CIud SIud saolud STuM RONATE  BONATE SULFATE  RIDE RIDE
DATE (5132) {ca) {MG) A 18} 11003 {(can 1504) Ly iF)
FEB.
13... 14 3.2 1.6 3.7 .3 19 . PE: 3.5 o1
JUNE
2540. 16 “. 2.4 4.l .3 32 U leb 2.8 -0
DIS- SPECI-
SOLVED NON=- FIC
SOL EDS CAR- COND~ TEM-
ERESI~  HARD- BONATE UCTANCE PERA~ STRON-
NITRAT™ DUE AT NESS HARD- {MICR - PH COLOR TURE TIuM LITHIUM
0ATE (331 180 C)  {CAJMG)  NESS MHOS ) tHEG C) (R} 183
FEB.
13... .6 37 14 0 45 7.2 B - .02 .00
JUNE
25404 -5 56 22 0 51 7.2 20 16 - 00 .00
12030950 PORTER CREEK AT PORTER, WASH. (Lat 46°56'15", long 123°18°35")
CHEMECAL ANALYSES EN “ILLEIGRAMS PER LITER, NATER YEAR UCTOBER 1967 TO SEPTEMBER 1968
MAG- PO~
CAL- NE- TAS- BICAR- CAR— CHLO- FLUO-
seLtca  clum SIUM sapius SIUM  BONATE  BUNATE SULFATE  RIDE RIDE
DATE (5102) (CA (HG) (it X3 (HCO3)  (CO3) (504) (<L) (F)
FEB.
13... 13 2.9 1.4 2.6 .2 16 I .8 3.5 .1
JUNE
25... 15 2.7 1.8 3.3 .2 25 0 -2 2.5 .t
015~ SPECT-
SOLVED NON- Fic
SOL [0S CAR— COND- TEM-
(REST-  HARD- BONATE UCTANCE PERA-  STRON-
NITRATE DUS AT NESS HARD~ (MICRO~ PH CULIR TURE Ti1J4 LITHIUM
DATE tND3) 180 C) (CA,HG)  NESS MHOS ) {DEG C) £5R) e
FEB.
13... . 29 13 o 39 Ten 5 - .01 RN
JUNE
25404 .8 “b 17 o] “? 7.2 1w 17 GO .00
HOQUIAM RIVER BASIV
12036500 WEST FORE NOQUIAY RIVER NPAR SUQUIAM, WASH, (et 47°03'057. long 123°55'25™)
CHEMICAL ANMALYSES 1M HILLICRANMS PER LITER, #ATER YEAP OCTOBER 196¢ TU SEPTEMBER 1968
MAG- PO~
CAL- NE- TAS- BICAR- car- CHLD- FLUD-
SILECA CIuM SLUM  SODIUM SIUM  RONATE  BONATE SULFATE  RIDE RIDE NITRATE
DATE 15102} (cA) tM5) tNA) (K) (HED31 (TR} 1504) tce) ) (ND3)
0LY.
20... 3 3.2 1. a x 22 o .2 4.5 .1 .1
LPR.
Piens 17 Tt 3.9 .2 oy 5 o 3.9 .1 .2
015~ SPECI-
SOLVED NON~ FiC
SOLEDS CAR-  COND- TEM~ TDTAL
(RESI-  HARD- BONATE  UCTANCE PERA-  CHRO-
DUE AT NESS HARD- (MICKD- PH coLor TURE MIUM TOPPER ZinNC BORCN
OATE 180 €1 (CA.MG)  NESS HHOS ) (DEG T tcay cu) (zN) 8)
40 16 0 4y 7.1 20 2 .00 .02 .00 .01
40 14 2 a7 7.2 5 7 — - — -




144

MEAN MAG- PO~
DIS- cat~ NE- TAS- BICAR- CAR- CHLO-  FLUO-
CHARGE  SILICA  CIum STUM SODIUM  SIUM BONATE  BONATE SULFATE RIDE RIDE N1TRATE
DATE CFS) (s102) tcay (MG) (NA) {3 (HCO3)  1C03) 1504) tce) (F) (h03)
687 10 6.1 1.6 2.8 .0 29 o 2.4 1.9 o1 .4
766 9.2 5.5 1.4 2.6 .2 26 0 1.6 1.2 .1 .1
DIS— SPECT-
SOLVED NON- FIC
SOLIDS car- COND~ TEM- TOTAL
(RESI~  HARD- BONATE UCTANCE PERA~  CHRO-
DUE AT  NESS HARD-  [MICRC- PH COLOR TURE MIuM COPPER ZINC BORON
UATE 180 €1 (CA,MG)  NESS _mHOS) (DEG C) 153] (cy) (ZN) (81
acr.
20400 39 22 0 57 Te6 5 7 .00 .00 .00 v
APR. A
22... 34 20 0 53 T4 s 8 - - - .
QUINAULT RIVER BASIN
12039500 QUINAULT RIVER AT QUINAULT LAKE, WASH. (Lat 47°27'30", long 123°53'15")
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 1O SEPTEMBER 1968
MEAN MAG- PO~
DIS- cat- NE- TAS- BICAR- CAR~ CHLO-  FLUG-
CHARGE  SILICA  Clum SIuM  S00Tum SIUN  BONATE  BONATE SULFATE  RIOE RIOE NITRATE
DATE (CES) (5102) ca) (HG) (NA) x) (HCO3)  (CON (SD&) ) (F) (NO3}
acT.
19... 2890 4l 8.2 .7 1.6 -1 26 ° 5.4 1.0 -1 .1
APR.
22... 1580 3.3 7.8 .7 1.8 .6 28 0 4.4 .7 .1 .0
DIS- SPECT~
SOLVED NON- FIC
SOLIOS CAR- COND- TEM- TOTAL
(REST-  HARD- BONATE  UCTANCE PERA-  CHRO-
DUE AT  NESS HARD-  (MICRO- PH COLOR TURE MIUN COPPER ZINC BORON
DATE 180 C)  (CAsMG)  NESS MHDS ) t{DEG C) (CR) wcu Ny 8)
ocr.
190 33 24 2 55 7.1 s 11 .00 .00 .00 .00
APR.
22... 34 23 ° 58 7.3 5 9 -- - -- --
QUEETS RIVER BASIN
12040600 QUEETS RIVER AT QUEETS, WASH, (Lat 47°32'30", long 124°20'00")
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
MAG— PO~
CAL- Ne- TAS-  BICAR- CAR- CHLO~ FLUO-
SILICA  CIuM SIUM SODTUM SIUM  BONATE  BONATE SULFATE  R(DE RIDE NITRATE
DATE (5102) (€A (MG) (NA) ) (HCO3)  (CO3) 1504) (%) F) (NG3)
oct.
19..- 5.0 7.8 .9 2.7 .3 25 [ 6.4 1.8 o1 .8
APK.
194.. 4.9 5.6 .8 2.6 .3 20 0 “.8 2.3 B! .1
DIS- SPECI-
SOLVED NON— FIC
soL 10S CAR-  COND- TEM- TOTAL
(RESI—  HARO-  BONATE UCTANCE PERA-  CHRO-
DUE AT  NESS HARO=  (MICRO~ PH COLOR TURE MIUM COPPER ZINC BORON
0ATE 180 C) (CA,MG)  NESS MHUS ) (DEG C) (CR) tcy) (ZN) 8)
ocT.
19... 38 23 3 61 1.2 10 11 .00 .00 <00 .00
APR,
19000 44 18 1 51 7.2 10 8 - - — —

ANALYSES OF SAMPLES COLLECTED AT M1SCELLANEOUS SITES IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

HUMPTULIPS RIVER BASIN

12039000 HUMPTULIPS RIVER NEAR HUMPTULIPS, WASH, (Lat 47°13'45", long 123°57'40")

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




DATE

ocv.
19...
APR .
1

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

DATE

FEB.

12000

JUNE

2540

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC

SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

HOKO RIVER BASIN

12043330 HOKO RIVER NEAR SEKIU, WASH. (Lat 48°16'25", long 124°21'15"%)

SILICA
(5102)

i1

9.1

N1TRATE
(NO3)}

.0

oL

CAL-
clus
wca

D1§-
SOLVED
SOLIDS
{RESI~
OUE AT
186 C)

44
193

MAG~

STUM
1MG)

7.0

HARD-
NESS
(CA,MG)
22

53

S00IuM
(NA)Y

48

NON-

CAR~
BONATE
HARD-
NESS

PO~
TAS-
stum
X}

1.9

SPECI-

CUND-
UCT ANCE
(MICRO-

MHOS)

66

BICAR—
BONATE
(HCO3)

26

386

Te2

HOH RIVER BASIN

CAR~
BONATE
1€03}

COLOR

SULFATE
(504)

4.0

16

TEM~

12041200 HOH RIVER NEAR FORKS, WASH. (Lat 47°48725", long 124°15'00")

CHLO-
RIDE
L

5.0

82

STRON-
TiuM
(5R)

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

MEAN
DIS-
CHARGE

(CFS)

2290

1690

Dlis-
SOLVED
SoLiDns
(RESI-
DUE AT
180 C)

44

5%

SILICA
{5102}
4.3

4.9

HARD-
NESS
(CA MG}

CaL~
Clus
tcay

it

9.6

NON-
CAR—
BONATE
HARD—

NESS

MAG-

Stum
(M6)

SPECI~

CONO-
UCT ANCE
(MICRO-

MHOS )

69

SODIUM
(NA}

1.9

2.3

PH

PO~
TAS~-
SluM
(K)
.2

.4

COLDR

BICAR-
BONATE
{HCO3)

32

TER-
PERA-
TURE

({DEG C}

QUILLAYUTE RIVER BASIN

CAR-
BONATE SULFATE
(co3} 1504)
o 8.6
L] 64
TOTAL
CHRO-
uium COPPER
{Cr) wcu)
- 00 «00

CHLO-
RIDE
L)

Lt

2.0

ZINC
(IN}

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

145
FLUD-
RIDE

(F)
-k
ok
LITHIUM
(wn
.00
.00
FLUO-

RIDE NITRATE
(F) (ND3}
.0 -3
ol ol
BORON
18)

+00

12042000 SOLEDUCK RIVER ABOVE KUGEL CREEK, NEAR FAIRHOLM, WASH. (Lat 48°04'00”, long 124°05'50")

DATE

ocr.
184ae

APR.
18400

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

SILica
(s1D2}

7.3

T.7

DIS-

SOLVED
soL1DS
(RESI-
OUE AT
180 C!}

44

42

CAL~
clus
(CA}

8.8

7.9

MAG—

Stus
(MG)

NON—

CAR=
BONATE
HARD~
NESS

SO0IumM
{NA)
2.8

3.0

SPECI-
COND-
UCTANCE
IMICRO-
MHOS)
69

67

PO-
Tas-
SIuM
x)

.2

PH

BICAR-
BUNATE
(HCO3)

33
33

COLDR

CAR-

BONATE

(co3})

TEM—

PERA-

TURE
(DEG C)

11

8

SULFATE
(504)
5.0

3.8

TOTAL

CHRO~-

Mius
(CR}

«00

WATER YEAR OCTOBER 1967 TO SEPTEMBER

CHLO-
RIDE
cul

COPPER
(cul

1968

FLUO-
RIDE
(F)

ZINC
(ZN)

NITRATE
{ND3)

5

.2

BORON
(B)
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CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

DATE

FEB.
12400

JUNE
25440

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

DATE

FEB.
12440

JUNE
2544,

12045500 ELWHA RIVER AT MCDONALD BRIDGE, NEAR PORT ANGELES, WASH. (Lat 48°03'55"

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

ME AN
0IS-
CHARGE
DATE (CFS)
oCT.
1Ta0e 1440
APR.
17... 1040
DIS-
SOLVED
SOLIDS
(RESI-
DUE AT
DATE 180 C)
ocT.
1Tee0 47
APRs
1Tees 62

SILICA
(5102}

8.0

7.8

NITRATE

(NO3)

SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

CAL-
CIuM
wcar

5.6

8.2

DIS-
SOLVED
soLi0s
(RESI-
DUE AT
180 C)

43

48

MAG-

SIUM
(MG)

HARD~
NESS
(CA, MG}
20

28

CLALLAM RIVER BASIN

SODIUM
(NA)

3.6

4e6

NON—
CAR—
BONATE
HARD-

NESS

PO~
TAS-
SIUM
(K)

SPECI-
COND-
UCTANCE
(MICRO-
MHOS}

61

79

BICAR-
BONATE
(HCOD3)

23
35

PH

Ta4

7.0

PYSHT RIVER BASIN

CAR-
BONATE SULFATE

(Co3) (504}
o 5.4
o 6.5
1em—
PERA-
COLOR TURE
(DEG C})
5 -
5 14

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC

12043350 CLALLAM RIVER NEAR CLALLAM BAY, WASH, (Lat 48°13'25", long 124°15'10'")

CHLO~
RIDE
({2 %]

3.5

STRDN~
Tium
(SRY

-00

.03

12043365 PYSHT RIVER NEAR SAPPHO, WASH. (Lat 48°10'15", Iong 124°12'40")

SILICA
(s102)

9.3

8.8

NITRATE

(NO3}

.5

-1

SILICA
(s102)

4.5

6.7

HARD~
NESS
C(CAWMG)
34

45

CAL-
clum
(ca)

DIS-
SOLVED
SOL1DS
(RESI-
DUE AT
180 O

52

MAG-
NE-
SIUM  SODIUM
(MG ) (NA)
1.8 4.3
2.0 5.2
NON~
CAR-
HARO-  BONATE
NESS HARD~
(CAsMG)  NESS
25 2
30 o

MAG-
CAL~ NE-
CIuM SIUN
(ca) (MG)
12 1.0
15 1.7
SPECI-
NON— F(C
CAR- COND~
BONATE UCTANCE
HAR D~ (MICRO-
NESS MHOS}
4 72
2 100

P0-
TAS-
SIuM
K)

.5

SPECI-
CONO-
UCTANCE
(MICRO-
MHOS)

73

90

BICAR-
BONATE
(HCO3)

28

39

PH

ELWHA RIVER BASIN

PO-
TAS~
SODIuM SlumM
INA) (K}
1.6 .l
25 .7
PH COLOR
7.7 5
7.7 5

CAR-
BONATE  SULFATE
(cae3) (S04)
0 6.4
0 7.8
TEM-
PERA-
COLOR TURE
(DEG C)
5 -
5 14

CHLO-
RIDE
(cL)

%5

STRON-
TIUM
(SR}

-02

.00

WATER YEAR OCTDBER 1967 TO SEPTEMBER 1968

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

FLUO-
RIDE
(F)

LITHIUM
wn

.00
<00

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

FLUO-
RIDE
1F}

.1

LITHIUM
wn

«00

«00

, long 123°34735")

B(CAR- CAR- CHLO- FLUO-

BONATE BONATE SULFATE RIDE RIDE NITRATE
(HCD3) (co3) (504) (L) (F) (NO3)
37 0o 5.8 b .1 .0
52 0 7.0 o7 .1 -0

TEM- TOTAL
PERA- CHRO-
TURE MIUM COPPER ZINC BORDN
(DEG C? (CR} (o (IN) (8}
9 .00 <00 «.00 +01
8 - - -_— —_



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SLOPE BASINS 1IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

SNOW RIVER BASIN

12051100 SNOW CREEK AT UNCAS, WASH. (Lat 47°59'15", long 122°53'05")

147

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

MAG- PO~
cAL- NE- TAS-  BICAR-  CAR- CHLO-  FLUD-
SILICA  CIUM SIUM  SODIUM  SIUM  BONATE  BONATE SULFATE  RIDE REDE
OATE 51021 (CA) IHG} INA) K} (HCO3)  1CO3) (504) «u tF)
FEB.
12440 12 6.8 2.8 4.b .6 27 [ 9.0 2.5 .1
JUNE
25.-. 13 1n 4.0 6.0 .6 56 o T.4 3.1 .1
oS- SPECI-
SOLVED NON- FIC
soL10S CAR-  COND- TEM-
(RESI-  HARD-  BONATE UCTANCE PERA—  STRON-
NETRATE  DUE AT NESS HARD-  (MICRO- PH COLOR TURE TIUM  LETHIUM
DATE (NO3) 180 C)  (CAJHMG)  NESS MHOS ) LDEG C) (SR} 18
FEB.
1200 2.8 50 28 6 80 7.1 35 -- .03 .00
JUNE
25... 1.2 76 44 0 112 T4 20 e .ol .00
BIG QUILCENE RIVER BASIN
12052300 BIG QUILCENE RIVER NEAR QUILCENE, WASH. (Lat 47°48'40", long 122°54'35™)
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
MAG- PO-
CAL- NE- TAS-  BICAR-  CAR- CHLO-  FLUO-
SILICA  CIUM SIUM  SODIUM SIUM  BONATE  BONATE SULFATE  RIOE RIDE NETRATE
OATE ts102) (<Al tHG) (NA) 1K) 1HCO3)  1CO3) (504) tcL) 1F) (NO3
ocT.
24e.. 8.8 14 2.1 3.5 .0 48 ° 2.4 5.2 -1 .2
APR.
30... 1 12 2.1 3.2 -4 “6 o 2.0 3.5 . .1
oS- SPECI~
SOLVED NON- Fic
SOLIDS CAR-  CONp- TEM- TOTAL
(RESI-  HARD-  BONATE UCTANCE PERA=  CHRO-
OUE AT  NESS HARD-  (MICRO- PH COLOR TURE HIUM COPPER  ZINC  BORON
DATE 180 C)  ICA/MG}  NESS MHOS ) (DEG C) (CR) «w (ZN) 18)
ocT.
24400 65 %6 4 101 7.6 5 7 o1 .00 .00 .00
APR.
30... 55 39 1 88 7.4 5 8 — - - -
DOSEWALLIPS RIVER BASIN
12053500 DOSEWALLIPS RIVER AT BRINNOX, WASH. (Lat 47°41'25", long 122°53'50")
CHEMICAL ANALYSES IN MILLIGRAMS PER LLTER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
NAG- PO-
CAL- NE- TAS- BICAR-  CAR- CHLO-  FLUD-
SILICA  CIuM SIUM  SODIUM  SIUM  BONATE  BONATE SULFATE  RIDE REDE  NITRATE
DATE ts1021 tca) (MG} tNA) 13} (HCO3)  (CO3) (5041 tcu) (F) INO3)
ocT.
24uan 5.8 1s 1.2 1.8 -1 &7 o 6e4 .6 1 .0
APR.
20... 7.0 14 1.1 1.6 .2 45 o 6.0 .0 N o1
CHEMECAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMSER 1968
o1s- SPECI-
SOLVED NON~ FIC
SoLI0S CAR-  COND— TEM- TOTAL
(RESI-  HARD-  BONATE UCTANCE PERA-  CHRO-
DUE AT NESS HARD-  (MICRO- PH COLOR TURE HIUM COPPER  ZINC  BORON
OATE L8O C)  ICAJMG)  NESS MHOS? {DEG C) teR) tew t2N) t8)
ocr.
24, 54 43 - 90 7.9 H 7 .00 .00 . .
oot 00 00
0. s9 40 3 8s 7.5 s 7 - - - -




148 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

DUCKABUSH RIVER BASIN
12054100 DUCKABUSH RIVER AT U,S. HIGHWAY 101 BRIDGE, NEAR BRINNON, WASH. (Lat 47°38'55", long 122°56'00")

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCVOBER 1967 TO SEPVEMBER 19638

MAG— PO~
cAL- NE- TAS- BICAR- CAR- CHLO- FLUO-
sigaca CIUM STUM SO00TUM SIUM BONATE  BONATE SULFATE  RIDE RIDE NITRATE
DATE (s92) (ca) (MG) (NR) (x) (HCO3)  (CoM) (S04) (cL) (F) 1NO3)
ocT.
24... 4.9 11 1.0 1.5 .0 36 ° 4.4 .6 oL .0
APR.
30... 6.1 9.2 -8 1.3 .1 32 0 3.8 .3 .1 .2
ols- SPECI-
SOLVED NON- FIC
SOLIDS CAR~ CoNp- TEM- TOTAL
(RESI-  HARD- BONATE UCTANCE PERA-  CHRO-
DUE AT  NESS HARD-  (MICRO- PH COLOR TURE MIUM COPPER ZINC BORON
DATE 180 C)  (CAIMG)  NESS MHOS (DEG C) (CR} cu) (TN 11
ocr.
240 42 32 2 68 1.5 5 7 .00 .01 -00 .00
APR.
30,.. 40 27 1 60 T4 5 7 -- -- - -
HAMMA RIVER BASIN
12055000 HAMMA HAMMA RIVER AT ELDON, WASH. (Lat 47°32'55", long 123°02'25")
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
MAG— PO~
CAL- NE- TAS— BICAR- caR- CHLD- FLUU-
siLica CiuM SIUM SO0 IUM STuM BONATE  BONATE SULFATE  RIDE RIDE NITRATE
DATE (5102} tcal (MG) (NA) x) (HCO3)  (c03) (504) L) (F) IND3)
DCT.
18... 5.2 9.8 1.2 1.3 .1 36 [ 2.6 -6 .0 oL
MAY
03... 6.2 9.3 1.2 1.4 .1 34 ° 2.2 1.1 .1 .1
01s- SPECI-
SOLYED NON= FIC
soL1DS CAR- COND-— TEM- TOTAL
(RESI-  HARD- BONATE  UCTANCE PERA-  CHRO-
DUE AT  NESS HARD-  {MICRO- PH COLOR TURE MIUM COPPER TINC BORON
DATE 180 C)  {CA/MG)  NESS MHOS) (0EG C) (cRr) (cu) 1IN) B)
ocT.
18... 41 30 o 64 7.8 5 8 .00 .00 .00 <00
MAY
03... 39 28 0 61 T.4 5 8 — — _— -

SKOKOMISH RIVER BASIN
12059900 SOUTH FORK SKOKOMISH RIVER BELOW LEBAR CREEK NEAR HOODSPORT, WASH. (Lat 47°25'03", long 123°19'45")

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

MAG- PO~
CAL- NE- TAS~ BICAR— CAR- CHLD-
SILICA cIum STuM SODIUM SIUM BONATE  BUNATE SULFATE  RIDE
DATE (s102) (ca) (MG) (NA) (K) (HCO3)  (C03) (504} cLy
FE8. .
15... 7.2 7.2 L3 1.3 .1 o 0 .8 .8
Dls~ SPECI-
SOLVED NON- FIC
SOLIDS CAR- COND- TEM-
FLUD- (REST-  HARD-~ BONATE  UCTANCE PERA-
RIDE NITRATE  DUE AT  NESS HARO-  (MICRO- PH COLDR TURE
DATE (F) (NO3) 180 C) (CAsMG)  NESS MHOS ) (DEG C)

FEB.
15¢00 .1 W1 36 24 [ 53 7.2 5 3
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GOLDSBOROUGH CREEK BASIN

12077000 GOLDSBOROUGH CREEK AT SHELTON, WASH., (Lat 47“12'30", long 123°06'00")

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

SILICA
DATE t{sio2)
ocT.
25,40 14
APR.
29... 15
DIsS-
SOLVED
soL10S
{RESI~
DUE AT
OATE 180 C)
ocT.
2540s 66
APR,
29... 86

CAL-
CIum
tcay

13

HARD—
NESS
(CAMG)
34

53

MAG~
NE—
Stum saDIum
(MG) iNAY
3.2 3.0
5.0 3.0
SPECI-
NON- FIC
CAR- CONO~
BONATE UCTANCE
HARD~ (MICRO-
NESS MHOS)
3 BO
a 118

PO~
TAS-
StuM
K)

PH

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

BI
80,
{ Hi

co

CAR- CAR~
NATE BONATE
C03} {co3)
38 0
68 0
TEM-
PERA~
LOR TURE
tDEG C)
70 9
30 12

NISQUALLY RIVER BASIN

CHLO~ FLUD-
SULFATE RIDE RIDE NETRATE
(s04) cL) {F) ({NO3)
3.0 3.4 -1 1.3
4ot 2.3 .1 s
TOTAL
CHRO-
MIUM COPPER ZINC BORON
{CR) {cu) {IN) B)
<00 00 <00 03

1208700C MASHEL RIVER NEAR LA GRANDE, WASH, (Lat 46°51'25", long 122°18'05')

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

siLica
DATE 1s51n2)
FEB.
14e.. 14
JUNE
26... 14
NITRATE
DaTe (NO3)
FEB.
1400 .8
JUNE
26.e .2

CAL~
cium
{cal

5.3

015~

SOLVED
SOLIDS
(RESI-
DUE AT
180 ©)

33

53

MAG~

STUM
M50

HARD-
NESS
(CALMGH
14

19

PO~
TAS~ BICAR-
SODTUM STuM BONATE
(NA) (K) (HCD3)
2.7 .5 19
3.7 .6 30
SPECI-
NON- FlC
CAR~ CONO-
BONATE  UCTANCE
HARD-  (MICRO- Ph
NESS MHOS )
o 41 7.1
0 55 7.3

CAR~
BONATE
1€03)

COLDR

15
20

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

CHLO- FLUO~
SULFATE  RIDE RIDE
15U4) icLy (e
1.2 1.5 .1
-4 1.2 o1
TEM-
PERA-  STRON~
TURE TIUM  LITHIUM
(DEG C) (SR) (o
2 .02 .00
18 .00 .00

12088000 OHOP CREEK NEAR EATONVILLE, WASH, (lat 46°52'35", long 122°16'50")

CHEMLICAL ANALYSES (N MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

S1L1CA
DATE (stoz)
FEB.
16ean 18
JUNE
2600e 15
NITRATE
DATE (NO3)
FES.
160es 1.7
JUNE
26.as .6

CAL-
cluM
{cay

DIs-
SOLVED
SOLIDS
{RESI-
DUE AT
180 C)

60

60

MAG-

STuUM
iMG)

HARD-
NESS
{CAVMG]
22
23

po-
TAS-  BICAR-~
SODIUM SIuM BONATE
INA) 13 (HCD3)
3.6 1.0 22
3.8 .8 28
SPECI-
NON- FIC
CAR-  COND-
BONATE UCTANCE
HARD-  (MICRO- pH
NESS MHOS )
4 66 6.9
16 b4 7.1

CAR-
BONATE
(co3)

COoLoR

35

40

CHLO-  FLUO-
SULFATE  RIDE RIDE
15043 149 (F)
7.6 2.0 .1
6.6 1.9 .1
TEM-
PERA-  STRON-
TURE TIUM  LITHIUR
(0EG C} (SR} (1
4 .03 .00
21 .06 .00



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

NISQUALLY RIVER BASIN--Continued
12080060 MUCK CREEK NEAR ROY, WASH, (Lat 47°02'00", long 122°29'35")

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

MAG~ PO~
CAL- NE- TAS- BICAR~ CAR- CHLO- FLUO-
SILICA  CluM SIUM  SODIUM  SIUM  BONATE  BONATE SULFATE  RIDE RIDE
DATE (s1021 (CA) (MG) (NA) 3 (HCO3)  (CO3) €504} ey (F1
FEB.
16... 24 3.4 4.7 5.2 1.3 42 [ 1.6 6.0 .1
JUNE
26... 22 9.5 5.4 5.5 1.5 64 o .6 2.4 .1
01— SPECI-
SOLVED NON~ FiC
SOLIDS CAR- COND- TEM-
(RESI=  HARD~ BONATE UCTANCE PERA— STRON-
NITRATE  OUE AT  NESS HARD-  (MICRO- PH COLOR  TURE TIUN  LITHIUM
DATE (NO3} 180 C) (CA,MGI  NESS MHOS ) (DEG C) 1SR} wn
FEB.
16aes 2.4 92 43 a 110 7.1 70 5 - 04 «00
JUNE
26... 1.4 86 46 ° 113 7.2 30 20 .04 .00

12090240 NISQUALLY RIVER AT NISQUALLY, WASH. (Lat 47°03'43", long 122°41'45")

CHEMICAL ANALYSES IN MILL(GRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MAG- PO-
caL~ NE- TAS- B1CAR- CAR- CHLO-
SILICA cruM STUM SODIUN  S[UM BONATE  BONATE SULFATE  R(DE
DATE (5102} (car (MG) (NA) 1K) (HCO3)  (C03) 1504) 1)
FER.
270 15 5.2 1.7 3.2 .6 27 o 2.2 2.0
nIs- SPECI-
SOLVED NON~ FIC
SOLIDS CAR-  COND- TEM-
FLUO- (RESI-  HARD- BONATE  UCTANCE PERA-
RIDE NITRATE  DUF AT  NESS HARD-  (%1CRO= ow COLOR TURE
DATE (F) (N3} 180 €) (CA,MG)  NESS HHOSH (DEG C)
FEB,

27.0 -1 .7 46 20 0 53 7.1 20 6



CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,s

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC

PUYALLUP RIVER BASIN

SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

12093500 PUYALLUP RIVER NEAR ORTING, WASH, (Lat 47°02'20", long 122°12°'15")

WATER YEAR OCYOBER 1967 TO SEPTEMBER 1968

MEAN MAG— PO-
DIS- CAL- NE- TAS- BICAR- CAR-
CHARGE  SILICA Clum STuM SODTUM STuM BONATE  BONATE SULFAT
DATE (CFS) (5102) ca) (46) (NA} (K) (4CD3) (€03 1504)
JAN.
2400, 1240 12 4.8 1.3 2.5 -6 18 0 6.8
MAR.
18 . 14 5.5 1.5 3.3 .6 26 o 3.6
JUNE
03-.. 2410 10 4.2 t.2 2.3 .6 16 0 7.6
SEPT.
09... 12 5.5 1.8 2.6 .5 21 [ 9.4
DIS- SPECI~
SOLVEQ NON- FIC
SOLIDS caR- COND~
CHLO~ FLUO~ {RESI-  HARD— BONATE  UCTANCE
RIDE RIDE NITRATE  DUE AT  NESS HARD-  (MICRD- PH COLOR
DATE ey tF) (ND3) 180 C) {CA,MG)  NESS MHDS )
JAN.
24ean [ .1 ¥4 4l 18 3 43 7.2 10
MAR.
18 1.6 .t w2 46 20 0 55 7.2 to
JUNE
03eee .1 .4 40 16 3 42 6.9 10
SEPT.
09... .1 .2 49 21 4 57 7.3 0
coLl-
FORM
TEM- (CoL- TOTAL
PERA— DIS- coLt- UNIES CHRO~
TURE SOLVED FORM PER MI1UM COPPER ZINC
DATE  IDEG C)  OXYGEN  IMPN) 100 ML) (CRy ey (IN)
JAN.
2400 6 1.6 93 -~ - - -
MAR o
18... 7 12.2 4D - - - -
JUNE
03... 10 1.4 - 350 .00 .01 .00
SEPT.
09... 1 10 - 60 - - -

12095660 VOIGHT CREEK NEAR ORTING, WASH,

(Lat 47°04'55", long 122°10'30")

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR QUCTOBER 1967 TO SEPTEMRER 1968

DATE

FES.
léo..

JUNE
26040

SgLICA
(sic2)

19

NITRATE
(NO3 3

.l

.5

caL-
clum
ca)

6.2

OIS~

SOLVED
SoLIDS
{RESI-
DUE AT
180 C)

34

65

MAG~

S1UM
MG)

2.5

(CA,MG)

14

26

SODIUM
(NA)

2.9

4.2

NON~

CAR~
BONATE
HARD~
NESS

PO~
TAS-
STuM
K)

.5

1.2

SPECI-

COND—
UCTANCE
(MICRO~

MHOS)

42

BICAR-
BONATE
(HCO3)

20

33

PH

CAR-
BONATE  SULFATE
(co3) 1504}
0 .0
o .6
TEM-
PERA-
CoLar TURE
(DEG C)
25 2
30 15

CHLO-
RINE
({48}

STRON~
TIuM
1SR)

.02

«01

E

FLUD-
RIDE
1F)

LITHIUM
o

» 00

+00
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PUYALLUP RIVER BASIN--Continued
12100500 WHITE RIVER NEAR SUMNER,» WASH. (lat 47°15'55", long 122°13'40")

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TU SEPIEMBER 1968

MEAN MAG- PO~
oIS~ caL- NE- TAS- BICAR- CAR-
CHARGE  SILICA Crum SIUM SODIUM S1UM BUNATE  BONATE SULFATE
DATE (LFS) (5102} (car (MG) (NA) 13} (HCO3) (o) 1504)
JAN.
24v.. 1760 13 6.2 1.2 2.8 .6 23 a 5.4
MAR.
18,00 196 13 6.2 1.4 3.2 .6 26 0 beb
JUNE
03... 6400 9.3 4.0 1.2 2.5 .9 20 0 6.0
SEPT.
G9eun 200 14 7.0 1.6 4.0 .7 28 0 7.8
DIS- SPEC1~
SOLVED NON~- FIC
SOLIDS CAR- COND-
cHLU- FLUO- (RESE~  HARD- BONATE  UCTANCE
RIDE RIDE NITRATE  DUE AT NESS HARD-  (MICRO- PH COLOR
OATE Ly [ (NO3} 18D C1  (CAWMGE  NESS MHOS
JAN.
24... .3 .1 -5 45 21 2 L 7.2 10
MAR.
18... 1.3 .1 -4 “8 22 [ 58 7.1 s
JUNE
.6 .1 .6 46 15 [ 44 6.9 5
1.1 P .3 62 24 1 69 7.1 0
coLI~
FORM
TEM- 1coL- ToTAL
PERA— DIS- cuLi- ONLES CHRO~
TURE SOLVED FORM PER MIUM CUPPER ZINC
DATE  (UEG C!  OXYGEN  (MPN} 100 ML) (R (cur (ZN)
JAN.
24ann 7 1.5 930 - - - -—
MAR.
184.. 8 11.9 930 - — - —
JUNE
03.c. 11 10.7 - 1500 .00 .00 .00
SEPT.



DATE

0oCT.
17...

APK.
23ee0

Jury
1600

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC

SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN
SNOHOMISH RIVER BASIN

12134500 SKYKOMISH RIVER NEAR GOLD BAR, WASH. (Lat 47°50'15", long 121°39'25")

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

MEAN
DIs~
CHARGE stLica
DATE {CFS) srcay
2100 5.1
2304a 2530 5.0
JuLy
lbaue 257¢ 4.7
CHLO~ FLyo-
RIDE RIDE
DATE L) {F)
CCr.
17... .7 0
APR.
23e.. .8 .1l
JuLY
1bees .7 .1
TEM-
PERA—
TURE
DATE (DEG C}
ocT.
17... 2%
APR .
2340, 8
JuLy
16aas 14

CAL-
cIum
ca)

NITRATE
(NO3)
.3
.1

.0

DIS—
SOLVED
OXYGEN

MAG-

SIuM
(MG}

DIs~
SOLVED
SQLIDS
(RESI~
DUE AT
180 C}

20
24

22

coLI-
FURM
(MPN)

21

#0-
TAS— BICAR~ CAR-
SCOIUM  SIUM  BONATE  BONATE S
Oy (x) (€03 (Co3)
1.5 .3 15 o
1.7 -4 18 0
1.4 b 14 Q
SPECI-
NON~ FIC
CAR-  COND-
HARD— BONATE UCTANCE
NESS HARD- (MICRO- PH
(CAMGE  NESS ¥HOS )
12 0 32 7.2
13 0 36 7.4
1 0 27 7.1
coLI-
EORM
(coL-  ToTAL
ONIES  CHRO-
PER HLUM COPPER  ZINC
100 ML) (CR) tcw) (N
67 -- - -
26 .00 .00 .00

12138200 SULTAN RIVER AT SULTAN, WASH, (Lat 47°51'40", long 121°49'10")

CHEMICAL ANALYSES IN MILLIGRAMS PER L1TFER,

CAL-
sSILica clum
(s102) 1cay

4.3 3.3
3.9 3.6
4.5 3.6

NON~-

CAR-
HARD~ BUNATE
NESS HARO-

1CA+MG) NESS
11 1
13 [*]
12 i

MAG— PO-
NE- TAS-
S1UM SODIUM S1UM
(MG) INA) ()
o7 -8 .2
-8 1.0 <3
-7 .9 .3
SPECL-
F1C
COND-
UCTANCE
(MICRO- PH CDLOR
MHODS)
29 7.1 10
31 7.1 5
29 7.0 10

BICAR- CAR-
BONATE ' BONATE S
(HCO3)  1C03)
13 0
16 0
14 0
TEM-
PERA- DIS-
TURE SOLVED
(DEG C)  OXYGEN
1 1049
9 13.0
16 10.6

CHLO-
ULFATE  RIDE
(S04} icLy
2.2 .6
2.4 .7
2.2 .5

coLI~

FORM

1oL

CoLI-  ONLES
FORM PER

IMPN) 100 ML)

91 -

- 190

- 54

FLUG-
RIDE
(F)

TOTAL

CHRO-

MIuM
(crR)

SEPTEMBER 1968

WATER YEAR OCTUBER 1967 TO StPTEMBER 1968

153
ULFATE
(S04}
1.8
1.6
.6
COLOR
5
5
5
pIs-
SOLVED
SOLIDS
LRESI-
NITRATE  DUE AT
INO3) 180 C)
o 18
.2 22
.1 20
CUPPER ZINC
ey (ZN)
o +00 +00
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN
SNOHOMISH RIVER BASIN--Continued
12144400 SNOQUALMIE RIVER AT SNOQUALMIE, WASH. (Lat 47°31'40", long 121°48'40")

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

DS~
SOLVED
MAG- PO SOLIDS
cAL- NE- Tas- BICAR-  CAR- CHLO- FLUO- (RESI-
SILICA crum STUM SOD1UM STUR BONATE  BONATE SULFATE  RIDE R1DE NITRATE  DUE AT
DATE (s102) tca) (4G (NAY (k) (HCO3)  (C03) (sn4) Ly (F) (NO3) 180 ¢)
6.8 5.4 . 1.5 . 26 0 2.6 .9 .0 .7 37
6.1 4i .8 1.4 -4 1R 0 1.8 .6 .0 .2 26
4u4 2.8 .5 1.0 .3 11 0 1.4 .4 .0 .3 22
6.5 6.0 1.0 1.5 .4 22 0 3.2 .5 .1 .2 30
SPECT- coLi-
NON- FIC FORM
CAR- COND- TEM- (coL- TOTAL
HARD- BONATE  UCTANCE PERA- Dis-  COLI- ONEFS CHRO-
NESS HARD-  (MICRO- PH COLOR TURE SOLVED  FORM PER MiuM COPPER ZINC
DATE  (CA,MG)  NESS MHOS) (DEG €)  DXYGEN  (MPN) 100 ML) (CR) (cuy (ZN)
JAN.
10... 17 1 39 7.0 10 3 11.8 930 -- - -- -
MAR.
19... 15 0 38 7.1 5 8 12.4 4600 - - - -
JUNE
Ohuee Q o 24 6.8 s 1 10.6 -~ 790 - -- -
100, — -- - it - -- - - -- .00 .00 .00
SEPT.
11ees 19 1 45 7.0 s 13 10.8 -- 50 -- - -

12148500 TOLT RIVER NEAR CARNATION, WASH. (lat 47°38'15", long 121°54'55")

CHEMICAL ANALYSES (N MILLIGRAMS PER LITER, W#ATER YEAR DCTOBER 1967 TQ SEPTEMBER 1968

MEAN MAG- PO~
D15~ CAL- NE~ TAS- BiCAR- Cap-
CHARGE SiLica CIUN Sium SOD{uUM SIum BONATE BONATE SULFATE
DATE (CFS) 1s102) cal (MG} {NA} (K} (HCO3) (03] 1S04)
MAR.
19... 449 7.4 5.5 1.3 1.8 .3 23 0 3.8
JUNE
Odsoe 1160 5.9 4.1 .8 1.5 a2 14 0 4.0
SEPT,
1less 256 7.1 6.3 1.5 1.9 .2 26 0 42
DIsS- SPECI-
SOLVED NON- F1C
SCL1IDS CAR~ COND-
CHLO~ FLUD- (RESI-  HARD-— BONATE  UCTANCE
R1DE REDE NITRATE DUE AT NESS HARD— (MICRO- PH COLCR
UATE [} {F) (NO3) 180 T} (CA,MGH NESS MHOS)
MAR.
1944 .9 .1 .4 34 19 o 50 7.2 5
JUNE
L a8 .1 4 26 14 2 35 6.4 10
SEPT.
1leas .7 .0 .3 34 22 o 52 7.7 o
coLt—
FORM
TEM- (CoL- TUTAL
PERA- DIS~ coLl- ONIES CHRO-
TURE SOLVED FIRM PER M1UM COPPER ZINC
UAYE (DEG C} OXYGEN (MPNY 100 ML) (CR) (cuy IN)
MAR o -
19... 10 12.1 40 - - b e
JUNE
[ 12 10.2 - 250 .00 <00 00
SEPT.

... 12 9.3 - 190 - — -



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SIOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

STILLAGUAMISH RIVER BASIN
12167000 NORTH FORK STILLAGUANMISH RIVER NEAR ARLINGTON, WASH, (Lat 48°16'05", long 122°00'45")

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

MEAN MAG— PO
o1 s- CAL- NE- TAS~ BICAR- CAR~
CHARGE  SILICA CIumM STuM SODIUM SIuM BONATE  BONATE SULFATE
DATE {CFS) 1s102} (cay IHG) NA) €K) (HCO3)  1CO3) (504)
JAN.
23... 4230 5.0 4.2 1.3 1.2 .3 20 0 2.0
MAR.
19... 1800 7.0 6.2 1.6 lad 5 27 o 2.4
JUNE
L 3150 5.3 4.6 1.4 1.3 4 20 0 2.0
SEPT.
10... 429 da1 9.3 2.3 2.0 .6 41 Q 3.8
DIS= SPECT~
SOLVED NON- FIC
SOLIOS CAR- COND-
CHLO- FLUO- {RESI-  HARD- BONATE  UCTANCE
RIDE RIDE NITRATE  DUE AT  NESS HARD-  (MICRO~ pH COLOR
OATE tcL) (F) IND3) 180 C}  (CA4MG)  NESS MHOS
JAN.
23... .8 .1 .6 26 16 [ 38 7.2 5
MAR .
19.-. .8 o1 -5 35 22 [ S4 T.3 5
JUNE
O4ene .3 N -6 31 18 1 40 7.2 10
SEPT.
10.a. -6 -0 «2 48 33 o T2 7.5 0
coLI-
FORM
TEM- (coL- TOTAL
PERA- DIS- COLI- GNIES CHRO-
TURE SOLVED FORM PER MIUM COPPER Z[Nf a?g?n
DATE (0EG C) OXYGEN {MPN) 100 ML) (CR) {20} N
JAN.
23040 6 11.9 150 - .00 «00 .00 .01
MAR. _ o - -
19400 9 12.5 40 - -
UN -
Jogf'. 1 10.6 - 130 .00 .00 .00
SEPT. -

10440 16 10.0 - 110 -
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ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC

SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN
SKAGIT RIVER BASIN

12181000 SKAGIT RIVER AT MARBLEMOUNT, WASH, (lat 48°31'35", long 121°25'40")

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

CAL-
SILICA CluM
JATE (s102) wca
JAN.
23ea. 4.4 6.9
MAR.
19... 5.3 9.1
JUNE
Dbosa 3.7 Sl
SePT.
10... 4a1 6.8
FLUU-
RIDE N
DATE (F)
JAN.
23... .1
MAR.
19... .1
JUNE
Cbons .1
SEPT.
1044 .0
TEM-
PERA-
TURE
DATE  (DEG C)
JAN.
23... 6
MAR.
19... [
JUNE
Qbaan 10
SEPT.
1040. 12

MAG~
SIuM
(MG)

1.0

ITRATE
(NO3)

DIS-
SOLVED
OXYGEN
12.4
13.0
IL.6

11.9

PO~
TAS-
SODIUM SIuUM
(NA) 1K)
[ .5
[ .
.8 .6
.4 o
o15—
SOLVEO
SOLIDS
(RESI=  HARD=
DUE AT NESS
180 €1 ICA,MG)
29 21
«z 28
23 16
34 20
coLt-
FORM
oL
coLi- ONIES
FORM PER
EMPN) 100 ML}
4630 -
o —
- 30
-- 43

BUNATE
HARD~
NESS

BICAR-

BONATE

(HCD3)
24
34
20
23

CAR-
BONATE
1C03}

SPECI-

NON-

CAR—~ COND-

TOTAL
CHRO-

UCTANCE
{MICRO-
MHOS)

44
62
36

44

MIuM COPPER

tcr)

NOOKSACK RIVER BASIN

(cuy

00

<00

SULFAT
1504)
3.6
4.0
2.6

3.4

PH

ZINC
{IN)

WATER YEAR OCTUBER 1967 TO SEPTEMBER 1968

CHLO-

€ RIDE
1wy

-2

.2

-1

-0

COLOR

BORON
18)

12204200 GALENA CREEK NEAR GLACIER, WASH. (Lat 48°52'18", long 121°39'55™)

CHFMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCYOBER 1967 TO SEPTEMBER 1968

SILICA
DATE (stu2)
DEC.
[+1: 5.6
FLUO~
RIDE
OATE (Fy
DEC .

08eus .1

CAL-
ClumM
s

NITRATE
(NO2)

.3

MAG~

NE-
SIuM
(MG)

b

DIS~
SOLVED
soLIns
{RESI~
DUE AT
18C €}

20

SODIuM
(NA)

1.1

HARD=

NESS
(CA4MG)

10

PO-
TAS-
SIUM
(X}

2

NDN~

CAR~
BONATE
HARD~
NESS

B1CAR-
BONATE
{HCO3}

14

SPECI~
FiC
COND-
UCTANCE
{MICRO-
MHOS)

28

CAR-
BONATE
{co3)

PH

SULFATE
(sQ&1

1.8

COLOR

10

CHLO-
R10DE
oLy

o5

TEM-

PERA-

TURE
{DEG C)



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES
IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN T

NOOKSACK RIVER BASIN--Continued

12207800 MIDDLE FORK NOOKSACK RIVER ABOVE CLEARWATER CREEK NEAR DEMING, WASH. (Lat 48°46'17", long 122°02'35")

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

SILICA
DATE 15102}
SEPT.
12ean 9.0
FLUO~
RIDE
DATE (F)
SEPT.
12440 ol

CAL-
CIUM
{CA)

NITRATE
(NO3)

.0

MAG—

S1UM
(MG)

2.8

DIS~
SOLVED
SOLIDS
{RESI-
OUE AT
180 C}

65

SODIuM
(NA)

2.0

{CAING)

25

PO-
TAS— BICAR-
S1UM BONATE
{K) {HCO3)
.7 17
SPECI~
NON- Fic
CAR- COND-
BONATE UCTANCE
HARD- {MICRO-
NESS MHOS)
LL 70

12207900 CLEARWATER CREEK NEAR DEMING, WASH.

CHEMICAL ANALYSES IN MILLU(GRAMS PER LITER,

MAG- PO-
CAL- NE- TAS-
SILICA  CIUM SIUM  SODIUM  SIUM
0ATE (5102} (ca) (M) (NA) ®)
SEPT.
2040 5.5 5.7 1.6 1.2 -4
01s-
SCLVED
S0LIDS
FLUD- (RESI-  HARO-
RIDE ~ NITRATE OUE AT  NESS
DATE (F) (N3} 180 €} (CA/MG)
SEPT,
20... .1 .3 40 21

WATER

CAR- CHLO-
BONATE SULFATE RIDE
(co3) 1504} Ly

o 15 .2
TEM-
PERA~
PH coLor TURE
(DEG C)
6.8 5 18

(Lat 48°46°20", long 122°02'43")

YEAR OCTOBER 1967 TO SEPTEMBER 1968

81CAR- CAR- CHLO~
BONATE  BONATE SULFATE  RIDE
(HCO3)  (CO03) 1504) cLy
21 [ 4.0 .4
SPECI-
NON- FIC
CAR= COND-
BONATE  UCTANCE
HARD-  [MICRO- PH COLOR
NESS MHOS)
4 46 6.9 20

12210500 NOOKSACK RIVER AT DEMING, WASH. (Lat 48°50'30", long 122°17'35"Y

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

MEAN
Dls— [4
CHARGE  SILICA c
DATE (CFS) {s1a2) i
JAN.
23.00 7330 6.6
MAR.
1944, 2660 7.4
JUNE
O%eas 7020 6.2
SEPT.
10-.. 1890 7.2
CHLO- FLUO~
RIDE RIDE NIT
VATE [} (F) N
JAN.
23444 . -1
MAR.
19... -8 .0
JUNE
O4oas .5 .0
SEPT.
10... .5 B
TEN-
PERA- DIS-
TURE SOLVED
DATE  (DEG C)  OXYGEN
JAN.
23... 7 1.7
MAR.
19404 6 12.6
JUNE
O4een 1o 10.9
SEPT.
10... 14 10.7

MAG~ PO~
AL- NE~ TAS- BICAR- CAR-
UM SIUM SODIUM SIUM  BONATE  BONATE SULFATE
CA) (MG) {NA} Ky {HCD3) {Co3) 1504)
8.7 2.2 L.4 . 30 ° 7.2
9.8 3.0 2.0 . 39 ° 7.0
9.4 2.1 1.5 .4 28 ° 13
9.8 2.8 1.7 .4 35 o 11
oS- SPECI-
SOLVED NON- FIC
soLIDS CAR- COND-
[RESI-  HARD- BONATE UCTANCE
RATE  DUE AT  NESS HARD-  {MICRO- PH COLOR
03) 180 C)  {CAMG)  NESS MHOS)
.5 46 3t 6 65 Ted 10
.5 52 37 5 81 7.3 5
“ 48 32 9 3 7.0 5
.2 53 36 8 82 7.5 °
cuL (-
FORM
(CoL= TOTAL
COLI-  ONIES  CHRO-
FORM PER HIUM COPPER ZINC BORON
(MPN) 100 ML) (CR) (cu) (ZN) 1
4600 - .00 .01 .00 .00
40 - -- — -- -
- 250 .00 .00 .00 -
- 220 - — - --



158 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

PEND OREILLE RIVER BASIN

12395910 DAVIS CREEK NEAR USK, WASH. (lLat 48°16'40", long 117°15'50")

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

SILICA
DATE (51021
FEB.
21... 14
JUNE
28400 13
NITRATE
DATE (NO3)
FEB.
21ea. it
JUNE
28.aa. <3

CAL-
CIUM
A

9.1
1L
01s-
SOLVED
SQLIDS
(RESI-
DUE AT
180 C)
70

70

MAG-

S1uM
MG)

2.7

HARO-
NESS
(CA, MG)
34

4l

SODIUM
(NAD

2.7

3.3

NON-

CAR-
BONATE
HARD-
NESS

PO~
TAS—
S1um
K1

1.8

SPEC I~
COND—
UCTANCE
( MICRO~
MHOS)

a9

97

BICAR-
BONATE
(HCO3)

32
55

PH

6.6

7.7

CAR-
BONATE SULFATE
codn (504)

o 5.6

[ 3.8

TEM—

PERA-

COLOR TURE
(DEG C)

15 1

20 14

CHLO-

R1DE

[{4R]
2.0

.4

STRON-
TIuM
1SR)

<05

12396220 CALISPELL RIVER AT CUSICK, WASH. (Lat 48°20715", long 117°18°'15")

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

SILICA
DATE (s1021
FEB.
2leen 14
JUNE
28a.. 2t
NITRATE
DATE INO3)
FEB.
2leas 3
JUNE
28e0. 3.3

CAL~
Clum
(CA}

8.8

37
D15~
SOLVED
SOLIDS
(RESI~
DUE AT
180 C)
60

233

MAG-

SIUM
(MG

HARD-
NESS
(CALMG)
32z

1486

SODIUM
(NA)

2.8

25

NON-
CAR-
BOGNATE
HARD—

NESS

PO~
TAS—
SIUM
1K)
1o

2.9

SPECI-
COND-
UCTANCE
({MICRO-
MHOS)

8

368

BICAR-
BONATE
(HCO3}

42

229

PH

6.5

Teb

CAR-

BONATE SULFATE

(can (504)
] 4.0

[} 8.2

TEM~

PERA-

COLOR TURE
(DEG O

20 o

10 19

WATER YEAR OCTOBER 1967 TD SEPTEMBER 1968

CHLD~

RIDE

(18]
1.5

4eb

STRON-
TIUM
(SR

.07

19

12386302 TACOMA CREEK NEAR CUSICK, WASH, (1Lat 48°23'20", long 117°18'45")

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER,

SILICA
DATE (s1o2y
FEB.
2le.- 20
JUNE
284a0 15
NITRATE
DATE {NOD)
FEB.
2laae b
JUNE

280ee .2

CAL~-
Clum
(cay

5.2
3.9
DIS-
SOLVED
SOL 10§
(RESI-
OUE AT
180 C)
49

42

MAG-

S1UM
(MG)

HARD-
NESS
(CAs MG}

SOD1uM
(NA)

2.5

2.4

NON-
CAR-
BONATE
HARD-

NESS

PO~
TAS-
S1uM
)

SPECI~

COND-
UCTANCE
(MICRO~

MHDS)

51

BICAR-
BONATE
(HCO3)

26

23

PH

6.8

6.8

CAR~

BONATE SULFATE

oz (SD4)

[} 2.0
0 6
TEM-
PERA-~
CaLorR TURE
(DEG C)
5 o
20 14

CHLO-
R10E
[{4R)

.2

STRON-
TiuM
(SR)

- 05

+02

FLUO~
RIDE
(F)

.2

LITHIUM
n
-00

.00

FLUO-
RIDE
1F

LITHIUM
o

+00
- 00

WATER YEAR DCTOBER 1967 TO SEPTEMBER 1968

FLUO-
RI1DE
tF)

.2

LITHIUM
“n

<00
<00



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC

SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

PEND OREILLE RIVER BASIN--Continued

12398000 SULLIVAN CREEK AT METALINE FALLS, WASH, (Lat 48°51'40", long 117°21'50")

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

DATE

MAR,

1leee

JUNE

2840

DATE

MAR,

J4

1l...
UNE
28,40

CAL-
siLICA CIUM
1s162) (CA)

7.2 20
6.2 17
FLULO-

RIDF NITRATE
(f) (NO3)
.1 .1
.1 .1

CHLO-
RIDE
Ly

.0
.2

TEM—
PERA-
TURE

(DEG C)

MAG- PO~
NE- TAS- BICAR- CAR~
StuM SODTUM STuM BONATE BONATE  SULFATE
{KG) (NAY (K1 {HCO3) (C03) (50&)
5.9 1.2 -7 89 0 5.0
4,9 .7 4 716 o 3.0
DIS- SPECI-
SOLVED NON- FIC
SOLIDS CAR=~ COND-
{RES I~ HARD- BONATE  UC TANCE
DUE AT NESS HARD- (MICROD~ PH COLOR
180 C}  (CA.MG) NESS MHOS)
84 75 2 148 7.8 5
T 63 ] 122 7.9 5

KETTLE RIVER BASIN

12403000 CURLEW CREEK NEAR CURLEW, WASH, (lat 48°47°50", long 118°36'55")

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 19638

DAYE

FEB.

CHEMICAL ANALYSES [N MILL[GRANMS PER LITER.

DATE

FEB.
22440

JUNE
29...

SILIC,
s1a2

9.6

7.8

NITRAT

(ND3)

1.6

-5

12403500 KETTLE RIVER AT CURLEW, WASH. (lat 48°53'10", long

SILICA
15102

12
8.1

NITRATE
{NO3)

.1

.2

CAL-
A CIuM
3 (Ca

34

30

D1S-
SOLVED
SDL IDS
(RESI-
E OUE AT
180 C)

161

CAL-
CIuM
14y

24

7.6

D1S-
SOLVED
SOLIDS
(RESI—
DUE AT
180 C)

97

40

MAG~
NE-
STuM
MG}
9.5

8.9

HARO-
NESS
(CA, MG

124

112

MAG—
StuM
{MG)

4.5

1.2

HARD~
NESS
(CA,MG)
78

24

SODTUM
iNa}

BONATE
HARD~
3 NESS

SODIUM
iNA)

4.7

3.3
SPECI-
FIC
COND-
UCTANCE
{MICRO~
MHODS)

278
251

PD-
TAS-
SIun
(x)

o4

SPECI-
COND-—
UCTANCE

{MICRO-
MHAS )

57

BICAR-
BONATE
(HCQ3}

162
145

PH

7.7

8.2

WATER YEAR OCTOBER 1967

BICAR-
BONATE
(HCO3)

92
31

PH

Te7

7.4

CAR~ CHLO- FLUO-
BONATE  SULFATE RIDE RIDE
1co3) 1504} e 1F)

0 12 .5 «3
0 12 1.3 3
TEM-
PERA- STRON-
COLOR TURE Tium LITHIUM
(OEG C) 1SR} won
[ 4 37 00
10 15 .28 .00
118°36'00")
TQO SEPTEMBER 1968
CAR= CHLO- FLUO-
BONATE SULFAYE RIDE RIDE
{cD3) 1504) (48] {F)
0 11 1.0 .3
o 2.8 .2 .2
TEM-
PERA- STRON-
CoLar TURE TIUM LITHIUN
{DEG C) (SR} ILn
5 1 21 <00
20 9 - 05 .00

159



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

KETTLE RIVER BASIN--Continued
12404900 KETTLE RIVER NEAR BARSTOW, WASH. (lat 48°43'30", long 118°03'40")

CHEMICAL ANALYSES IN MILLIGRAMS PER -l TER, WATER YEAR DCTOBER 1967 YO SEPTYEMBER 1968

. Dl1s-
SOLVED
MAG- PO~ 50L1DS
cAL- NE- TAS- BICAR- CAR- CHLO- FLUO- (RESI-
SILICA  Clum STUM SODTUM Stum BONATE  BONATE SULFATE  RIDE RIDE  NITRATE  DUE AT
DATE (s102) rca) (HG) (NA) K} (HCO3)  (CO3) (504) L (F) 1NO3) 180 C)
OEC.
... 12 20 4.2 4.0 .9 83 0 9.8 .3
AR . .0 .3 98
17... 1 15 2.8 3.0 .8 60 0 1.2 . .
way 2 2 .2 72
11... 1n 9.3 1.6 2.1 .6 36 o 4.2 .
AUG. .1 2 .2 sS4
1l... 12 21 4.3 4.1 1.1 87 0 10 .2 .3 .3 100
SPECI-
NON- FIcC
CAR-  CONC- TEM- TOYAL
HARD- BUNATE  UCTANCE PERA- DIS- coLl- CHRO-
NESS HARD-  TMICRO- PH coLor TURE SOLVED  FORM MIUN COPPER ZINC
DATE  (CAsMG)  NESS MHOS) (DEG C)  OXYGEN  (MPN) (CR) cu (ZN)
DEC.
1lees 66 Q 154 7.7 5 - il - = - -
MAR.
17... 49 o 110 7.7 s 6 14.5 91 .00 .00 .00
HAY
... 30 0 70 7.3 10 1 9.4 150 - - -
AUG.
11... 7 0 156 7.9 0 21 7.9 70 .00 .00 .00

COLVILLE RIVER BASIN

12407700 CHEWELAH CREEK AT CHEWELAH, WASH. (Lat 48°17'00", long 117°42'50™)

CHEMICAL ANALYSES IN MILLTIGRAMS PtR LIYER, WATER YEAR OCTYOBER 1967 TO SEPTEMBER 1968

SILICA
DATE (5102)
FEB.
2laee 20
JUNE
2B.as 21
NITRAYE
DATE (ND3)
FEB.
2less 4.4
JUNE
2Bees 1.0

CAL-
CluM
ca)

26

26
oIs-
SOLVED
sSoLIDS
IRESI-
DUE AT
180 C)

123

139

MAG-

S1uM
IMG)

HARD-
NESS

(CALMG)

95

96

SODIUM
(NA)

4.2

4.5

NON~
CAR-
BONATE
HARD~

NESS

12408410 LITTLE PEND OREILLE RIVER AT

CHEMICAL ANALYSES [N MILLIGRAMS PER LIYER, WATER YEAR OCYOBER 1967 TD SEPTEMBER 1968
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ARDEN, WASH, (Lat 48°30'05", long 117°52'50")
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ANALYSES OF SANPLES COLLECTED AT MISCELLANROUS SITES IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

COLVILLE RIVER BASIN--Continued
12408700 NILL CREEK AT MOUTH NEAR COLVILLE, WASH. (Lat 48°34'25", long 117°56'35")

161

CHEMICAL ANALYSES I[N MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 Ta SERTEMBER 1968

MAG- PO~
CAL- NE- TAS~ BICAR- CAR- CHLO- FLUO-
siLicA clum SiuM SODIUM UL BONATE BONATE SULFATE RIDE RIDE
DATE {51021 cr) (MG} (NAY {K? {HCO3) (ca3) {5041 L tFy
FEB.
2leen 15 59 14 3.8 2.5 228 0 25 1.0 -2
JUNE
28ean 18 18 4.4 e 1.2 85 [} 4.6 .5 -2
ots- SPECI~
SOLVED NON-~ FIC
SOL10S CAR- CONO- TEM-
(RES I~ HARO- BONATE UCTANCE PERA~ STRON-
NITRATE DUE AT NESS HARD~ {MICRO~ PH COLOR TURE TluM LITHIUM
DATE (NO3) 180 C)  (CA,H4G) NESS MHOS) (DEG C) (SR) n
FEB.
P2 3.5 231 204 18 402 7.8 10 5 .24 =00
JUNE
28es. .3 102 63 o L4l 7.9 20 13 06 <01
12409000 COLVILLE RIVER AT KETTLE FALLS, WASH. (Lat 48°33'35", long 118°05'45™)
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 VO SEPTEMBER 1968
MEAN MAG- PO-
PSS CAL- NE- TAS- BICAR- CAR-
CHARGE SILICA CLUM SIuM SOO(UM StuM BONATE BDNATE SULFATE
JATE (CFS) (s1o2) (cay (4G) (Na)Y {x) (HCO3) (co3y (504)
DEC.
| ST 143 9 44 16 63 3.1 207 0 20
MAR.
170en 51é 18 36 12 6.4 2.4 160 o 2t
MAY
1leaw 215 le 36 11 4.9 2.0 161 0 14
AUG. :
1leee 46 14 42 is 6.4 3.1 193 0 22
DIS- SPECI-
SOLVED NON~ FiC
SOL1DS CAR~ COND-
CHLO- FLUO- IRESI- HARD- BONATE UCTANCE
RIDE RIDE NITRAYE DUE AT NESS HARD~ (MICRO- PH COoLOR
VATE [{A8 ] (F) (ND3) 180 C)  (CA,MG) NESS MHUS)
DEC.
liees 1.3 .2 1.3 216 i76 14 351 8.0 5
MAR,
17... 1.7 2 1.3 178 140 9 292 7.9 20
MAY
lleas .9 -2 .5 169 135 3 269 Bel 5
AUG.
1lese l.6 .2 .6 200 167 9 334 Bal 5
TEM- TOTAL
PERA- DIS- cotl- CHRU-
TURE SOLVED FORM MIUM COPPER ZINC B8ORON
DATE  (DEG C)  OXYGEN  [MPN) (CR) (cu) (IN) (8)
MAR.
170ee 6 13.8 930 .00 .01 +00 00
MAY _— -
1le.a 10 8.3 930 - -
AUG. .
... 24 5.0 930 .00 .00 .00



162 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC

SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN
SPOKANE RIVER BASIN
12413300 SOUTH FORK COEUR D'ALENE RIVER NEAR SMELTERVILLE, IDAHO (Lat 47°32'55", long 116°10'25™)

CHEMICAL ANALYSES IN MILLIGRAMS PER LITERs WATER YFAR DCTOBFR 1967 TO SEPTEMAER 194R

MAG= PO~
DIS- CAL- NE- TAS- BICAR- CAR- CHLD- FLUD=
CHARGE  SILICA cIuM STUM SODTUM STuM BONATE  RONATE SULFATE  RIDNE RI1DE NITRATE
NATE tCFS) (s102) (cA) (MG) (NR) x) (HCD3)  (CO3) (S04) (149 (F) (ND3)
NOv.
09... 166 20 27 R.6 8.6 2.5 12 o 123 1.0 9.6 3.7
FER.
2444, 1600 13 13 4.0 1.9 1.2 14 ° 42 1.5 3.7 .6
DIs~ Dis- DIS- SPECI-
SOLVED  SOLVED  SOLVED NON= SODTUM FIC
SOLIOS  SOLIDS  SOLIDS CAR- 4D~ COND- TEM-
(RESI-  (TONS (TONS HARD~ BONATE  SDRP-  UCTANCE PERA-
BORON DUE AT PER PER NFSS HARD- TION  (MICRO- PH COLOR TURE
DATE (8) 180 €)  AC-FT) DAY)  (CA(M3)  NESS RATIO MHOS ) (NEG C)
NDV.,
99... .05 224 .30 100 103 93 " 240 5.0 0 ]
FER.
26 .10 90 .12 389 49 38 .1 140 6.2 5 s
SPECTROGRAPHIC ANALYSES OF MINOR ELEMENTS IN MILLIGRAMS PER LITER, WATER YEAR
OCTOBER 1967 TO SEPTEMBER 1968 (SAMPLES FILTERED AND ACIDIFIED IN FIELD)
= = ;
w =3 HEA E
E = - g s - o
~ o~ B 2E+ =~ o o =
=k 5: Z b o~ >gk HEN B~ o~ Er\
Ea Z o~ = own ) ﬁ Q 00U Mwn Ao [~ Qo 2]
5 8¢ 3z~ g- g2 EB- FEv o8B BS g8 EE %S
DATE = -~ s 7] e = o = 5} A~ S <
Nov
9...... 1.0 0.45 2.4 0.12 0.01 0.00 0.00 0.00 15 0,05
FEB
24..... .4 .12 .53 .04 .00 .00 .00 0.00 .00 9.03 3.0 .00
SPECTROGRAPHIC ANALYSES OF MINOR ELEWENTS IN MILLIGRAMS PER LITER, WATER YEAR
OCTOBER 1967 TO SEPTEMBER 1968 (SAMPLES ACIDIFIED BUT NOT FILTERED)
BB §
E a = = -JE: =B I3
-~ B~ ;A - E + ot~ o -
§2 =, 88 585 Ez 58S B35 E: B3 an o E3
e o z~ b B &~ ~ U= B 2 Z a8 =
mwie 3 E& F §  ES EST TETgS g° @ ES g
2.0 16 2.4  0.05 0.00 0.00 0.01  ©0.0D 0.03 0,90 3.2 0.07
12423980 HANGMAN CREEK NEAR SPOKANE, WASH. (Lat 47°35'15", long 117°24'05")
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TD SEPTEMBER 1968
MAG~ PO—
caL- NE- TAS- BICAR- CAR- cHLO- FLUD-
SILICA CIuN SIUN SODIUM SIUN BONATE ~ BUNATE SULFATE  RIDE RIDE
DATE (5102) (car (NG) (NA) x) (HCO3)  1€03) 13504) w©u (F)
FEB.
20... 20 8.2 2.8 5.7 3.2 26 0 8.4 3.0 .2
JUNE
28... 14 36 12 13 3.9 188 3 10 1.8 .3
DIS- SPECI-
SOLVED NON- F1C
SOLIDS CaR- COND~ TEM-
(RESI-  HARD— BONATE UCTANCE PERA— STRON-
NITRATE  DUE AT  NESS HARD-  (MICRO- PH COLOR TURE TIUM  LTITHIUR
DATE (ND3) 180 C)  (CA,MG)  NESS MHDS ) (0EG C) (SR} (e
FEB.
20440 19 98 32 11 96 6.7 25 5 .05 <00
JUNE
29... .9 196 140 ) 313 3.3 20 15 .15 .00



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

DATE

FEB.
2lena

JUNE
290
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ANALYSES OF SAMPLES COLLECTED AT

MISCELLANEOUS SITES IN PACIFIC

SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

SPOKANE RIVER BASIN--~Continued

12433200 CHAMOKANE CREEK AT FORD, WASH. (Lat 47°54'30", long 117°48'25")
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12433890 SANPOIL RIVER NEAR WEST FORK, WASH. (lat 48°28'40", long 118°43'40")
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WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
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12434110 WEST FORK SANPOIL RIVER AT WEST FORK, WASH. (lat 48°27'30", long 118°45'00")

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

ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN PACIFIC
SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIN

OKANOGAN RIVER BASIN

12439500 OKANOGAN RIVER AT OROVILLE, WASH, (Lat 48°55°'55", long<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>